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About ANRCM
Dr. Atul K. Singh
President, ANRCM

Dr Sanjay Arora
Secretary, ANRCM

The Academy of Natural Resource Conservation and Management (ANRCM) was established in
Lucknow formed by a group of professionals, scientists, conservationists, researchers, students,
farmers and all those who pledge to work for the wise use and management of precious finite and
limited natural resources.
The Academy is a non-profit making organization devoted for the cause of conservation, development,
management, and sustainable use of resources like water, soil, land, forest and environment.
The Academy is mandated to take up activities like generating awareness, sharing and disseminating
knowledge and advanced techniques and approaches for conservation and management of resources.
In this endeavour, we organize National and International Seminar/conferences.
The Academy also publishes a half-yearly e-Journal “Journal of Natural Resource Conservation and
Management” and as well as bulletins on various themes of NRCM apart from Newsletters, books and
other useful study material for professionals and students.
I on behalf of ANRCM convey my gratitude to the distinguished and renowned speakers who have
agreed to our request to deliver talk in the International Conference on ‘Smart Agriculture for Resource
Conservation and Ecological Stability’ and thankful for the blessings of our Chief patron Dr. G.B. Singh
and Patron Dr D.K. Sharma and the efforts made by Executive council of ANRCM specially Organizing
team.
I am delighted to inform that we have received overwhelming response from participants for this
conference, just like our previous events, and about 400 participants will be joining us.

Dr. Atul K. Singh
President, ANRCM
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About the Conference

Dr. Vikas Sharma
Prof. & Head, Soil Science
SKUAST-Jammu

It gives me immense pleasure to share our view at the Academy of Natural Resource
Conservation and Management (ANRCM), about the need to have a web conference on
the theme of Smart Agriculture for resource conservation and environmental protection.
The theme of the conference is aptly chosen as ‘Smart Agriculture for Resource
Conservation and Ecological Stability’. There is a revolution of sorts going on in the
agricultural sector. Agriculture sector is one of the primary targets of this digital
revolution that may well change the face of agriculture around the globe. Smart
agriculture brings in the application of AI and machine learning, Internet of Things (IoT),
sensors and robotics, remote sensing, and GIS for effective management of farms,
ranging from fertilizer applications to irrigation scheduling to disease detection. It tends
to encompass all walks of agriculture.
Unlike other agriculture interventions, digital tools have the capability to connect the
service provider and the farmer as well as the farmers and the consumer directly leading
to more effective chain with minimal economic pilferage for all stakeholders. As one of
the shows on Netflix reiterates time and again “The future is already here, It’s just not
evenly distributed” (Sisyphus on Netflix). It is so true for the everyday life that we live in.
Underdeveloped and developing countries still have to do a lot of catching when it
comes to smart agriculture tools. From the days of the big machinery revolution in
agriculture which the developing world failed to catch up on owing to many reasons that
included smallholdings and resource-poor farmers. This, however, is different as the cost
of services and hardware are bound to decline with increased production. With
smartphones becoming ubiquitous and rapid developments in the world of sensors,
things look positive for a common farmer. Our goal is to provide solutions that are not
just effective but also affordable and more suited for smallholder farmers.
For Instance, Remote sensing has been with us now for quite a long. However, its
applications are still very limited and mostly focused on large area solutions benefitting
policy-making and large farm holders. However, with the advent of drone-mounted
sensors giving image resolution of as low 1 sq cm, the possibilities of managing small
Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org
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farms seems very real. Not only that such fine resolution holds the promise to be
extremely precise in detecting deficiencies and disease occurrences further reducing
resource applications while delivering solutions directly to your smart phones.
We at ANRCM believe that Agriculture and Environment are intrinsically linked and as
such our conference themes target both agriculture production systems and ecology
management. Agriculture and Ecology go hand in hand and are essential for the
sustainability of agricultural production systems, the health of our lands, and social
equity.
Sustainability of agricultural production systems means the sustainability of the
environment around us in which the farmers practice their agriculture. Agriculture
contributes significantly to environmental issues, be it emissions of methane from paddy
fields or release of nitrous oxide from overuse of nitrogenous fertilizers to contamination
and eutrophication of water bodies. Vast chunks of arable land degrade every year due
to improper agricultural practices, leading to further encroachment of natural forest lands
around the globe. Increasing temperatures and changing rainfall patterns are throwing
new challenges every day. Proper management of resources holds the key to
sustainable eco-systems. With smart solutions, this can be achieved much more
effectively through a reduction in the utilization of resources, effective management of
our soils as well as crops while reducing the pressure on land.
The conference, therefore, begins with a focus on AI and ML, precision tools and smart
solutions and will go on to discuss the issues and options in climate variability, soil and
water resources conservation, environmental protection, soil health, and so on.
Resource conservation does not only mean protecting the environment but herein also
lies the goal of enhancing economic returns for the stakeholders. We have noticed that
poverty is the primary driver of ecosystem degradation in developing and underdeveloped countries and is the single most important factor that hinders the adoption of
modern technologies. I would like our delegates to include in their thought process the
smallholder farmers while providing smart solutions that are affordable and communitycentric. At the same time we should be wary of applications and solutions that are based
on limited data leading to poor diagnosis of issues.
We at ANRCM are very appreciative of the fact that so many scientists and scholars
have chosen to join us to raise issues and provide smart solutions for better
management of resources.
Thank you everyone for being with us.
Prof. Vikas Sharma
Organizing Secretary
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Groundwater Table Fluctuations Modelling through Artificial Neural
Networks (ANN)
Thiyagarajan, G1*., V. Ravikumar1, Balaji Kannan2 and S. Panneerselvam1
1Water

Technology Centre, Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu, India – 641
003.
of Soil & Water Conservation Engineering, AEC&RI, Tamil Nadu Agricultural
University, Coimbatore, Tamil Nadu, India – 641 003.
*Corresponding author e-mail: thiyagu@tnau.ac.in
2Department

Water is one of the most important inputs for farming activities. It is becoming limited day by day due to
industrialization and competition of various allied sectors. The total water availability is always constant.
Both the surface and groundwater quantity are not sufficient to cater to the needs of the growing
population. Hence, water management and development in farming acquired a major part.
Overexploitation of the groundwater resources had created many problems in places around the earth
and the analysis and modelling of groundwater potential has become more and more important. In
Noyyal river basin, long-term rainfall data of 13 stations, observed water levels of 72 observation
borewells, soil profile data, land use patterns were used as input for modelling the predicted
groundwater level. For this study, three algorithms namely Gradient descent with momentum and
adaptive learning rate backpropagation (GDX) algorithm, Levenberg-Marquardt (LM) algorithm and
Bayesian regularization (BR) algorithm were used. Four statistical criteria namely correlation coefficient
(R), bias, root mean square error (RMSE) and Nash-Sutcliffe efficiency or model efficiency (E) were
used to evaluate the effectiveness of the algorithm. The performance of the three ANN training
algorithms in predicting groundwater levels for the study area was almost equally good. However, the
BR algorithm performance was found to be slightly superior to the other two algorithms.
Keywords: ANN, BR, LMA, Groundwater table, Nash-Sutcliffe
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Role of Digital Tools to Foster Economic Prosperity of Fruit Growers
H.C. Verma and Tarun Adak
ICAR- Central Institute for Subtropical Horticulture, Rehmankhera, Lucknow-226101, Uttar Pradesh,
India.
Corresponding authors: Harish.Verma@icar.gov.in, Tarun.Adak@icar.gov.in
Digital India programme was launched in year 2015 with the aim of promotion of digital literacy and
creation of digital infrastructure for empowering rural communities. Information and communication
technology is playing a very important role in all spheres of our lives. The role of ICT was to improve the
transfer of localized information and services working towards making farming economically and
socially sustainable. This digital change is working for transforming Indian rural conditions. As per the
report of ICEA, in India, there will be 83 crores smartphone users by 2022. India has more internet
users in rural areas than in urban. The latest report by the Internet & Mobile Association of India
(IAMAI) and Nielsen showed rural India had 22.7 crore active internet users, which is 10% more than
urban India’s about 20.5 crore users, as of November 2019. Fruit growers across the country needed
the latest technological solutions for achieving economic prosperity. In this connection, modern digital
solutions play an essential role in disseminating technological outcomes in quick time. The digital tools
more often help in improving the knowledge gap and understanding the process and procedures to
adopt technological solutions. It has been observed that the mobile-based apps for fruit processing,
production and disease controls were effective in sensitizing the growers to adopt easily and also add
to behavioural changes. The mindset of farmers towards the digital era was enhanced through
awareness to use mobile-based apps. Web-based advisories for orchard maintenance were also
successful to provide broad-spectrum solutions of growers across socio-economic conditions. Apps
developed in Hindi Language are quite effective in transforming the fruit growers' constraints in market
linkages and value addition. In recent research on mobile apps on value addition of sub-tropical fruits, it
was found that downloads of mobile apps in Hindi language were 6.45 times higher than apps in
English. Digital tools in English language provide wide solutions to growers for effective implementation
of production cum profitability. Zn deficiency in fruit crops was addressed through a decision support
system for its timely and effective implementation at the ground. In this direction, awareness
programmes with women’s, young students, farmers were connected for wide use of all these digital
solutions towards digital agriculture. Nowadays emphasis is on the use of Artificial Intelligence (AI) and
Machine Learning (ML) in agriculture. Internet of Things (IOT) is the latest technology for providing
information on field conditions by use of sensors connected through the Internet. The success of these
machine learning and computed-based programmes depends upon their use by the farming
community.

Keywords: Digital tool, modern agriculture, economic prosperity, fruit growers, apps use
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Artificial Intelligence, Machine Learning and Digital Ecosystem in
Agriculture
Poondla Madhurya, Bhargava Rami Reddy and Bhargavi
ANGARU, Hyderabad.
Agriculture is the most important aspect for ensuring global food security is by its nature very laborious,
cumbersome and climate-sensitive. Traditional agriculture exacerbates the effect of these uncertainties
and makes it even tougher, unlike machine-oriented agriculture. Agriculture has been partially
automated since many decades ago but most challenges like prediction of crop loss, bulk harvesting,
crop monitoring, precision irrigation strategy, geological survey etc are still had to be answered. The
invention and application of remote sensing and artificial intelligence, machine learning has been a
boon that created a digital ecosystem in farming which made field operations smarter and simpler than
ever before with the help of drones, UAV and UGV and other latest appliances of robotic science. But
farming in developing countries needs to be more automated specifically to the field operations which
are ongoing on a daily basis. Empowering those nations by citing the crucial benefits of these high-end
technologies in agriculture is important for a future techno-sustainable world. Using the machine
learning technique into agriculture also protects nature from higher chemical usage, repeated mining of
nutrients due to crop fail and also ensures human and natural resource conservation while answering
the demands like human and animal labour need, higher agri-input production which were once been
the toughest challenges in farming in all over the world. The present article highlights the role of
artificial intelligence, machine learning that has resulted in sensors, GIS, GPS, remote sensing,
robotics, and their role in smart agriculture and ecosystem stability.
Keywords: machine learning, artificial intelligence, smart agriculture, sensors
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Digital Mapping of Soil Properties in A Himalayan Watershed Using
Terrain Variables Employing Machine Learning Techniques
Justin George K* and Suresh Kumar
Agriculture and Soils Department, Indian Institute of Remote Sensing,
ISRO, Dehradun – 248001, Uttarakhand, India
Corresponding author email: justinagri@gmail.com
Spatial information regarding various soil properties helps to understand and assess nutrient status,
hydrological responses including soil moisture retention, erosion susceptibility, impact on crop growth
etc. Emergence of various geospatial techniques based digital soil mapping concept has made
mapping the spatial distribution of soil properties accurately, much quicker and comparatively easier
globally. With respect to hilly mountainous regions, terrain plays a dominant role in determining the
spatial distribution of soil properties, due to its dominant influence on various soil processes as well the
physical redistribution of soil materials. The study was undertaken with the aim of assessing the
applicability of various CartoDEM derived terrain variables for mapping the spatial distribution of soil
properties in hilly region employing various machine learning techniques. The study was carried out in a
hilly watershed located in Mandi district of Himachal Pradesh, falling in the Indian Himalayan region.
Different statistical machine learning techniques such as multiple linear regression (MLR), Random
Forest regression (RF) and Artificial Neural Network (ANN) were used for development of prediction
models. Grid sampling approach was adopted for the collection of soil samples from surface (0-15cm)
as well as subsurface (15-30) layers at 75 locations in the watershed. The samples were pre-processed
and analysed in the laboratory for estimating soil textural composition (sand, silt and clay %) as well as
organic carbon (SOC) and nitrogen (N) contents. Digital terrain analysis was carried out using
CartoDEM (10m spatial resolution) for generating twelve terrain parameters which were used as
predictor variables. Correlation analysis between soil properties and terrain variables revealed low
degree of linear relationship. The model performances were assessed based on coefficient of
determination (R2); root mean square error (RMSE) values. MLR models generated for prediction of
different soil properties had poor accuracies revealed by low R2 values. Whereas the RF models
generated were able to predict soil properties much accurately as revealed by R2 values around 0.9.
Elevation, Compound topographic index curvature, solar radiation and aspect were found to be the
most important variables explaining maximum variability as revealed by variable importance ranking
analysis during RF modelling. Similarly, ANN models were also able to predict soil properties with
considerable accuracies (R2 values around 0.85) compared to MLR models, but slightly lower than the
results obtained using RF models. Among the various models tested for prediction of soil properties, RF
model was found to be the best suited in the study area with the given dataset and were further
employed for mapping the spatial distribution of different soil properties in the area. The soil property
maps thus generated could be used for delineation of broad spatial patterns of various soil properties,
which will help us in planning and implementation of various soil and water conservation measures,
nutrient management practices etc. These interventions will help us towards achieving sustainable
agricultural production, proper environment management as well as delivery of ecosystem services etc.
Keywords: Digital soil mapping, Soil Properties, Terrain variables, DEM, Machine Learning, Random
forest
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Evaluation and Comparison of Different Models for Land Use/Land
Cover Mapping: A Case Study from Kumaun Lesser Himalayan Lakes
Kalpana Gururani1, Bahadur Singh Kotlia1, P. Champati Ray2, Arvind Pandey3and
Ajit Partap Singh4
1Centre

of advanced study in Geology, Kumaun University, Nainital, Uttarakhand, 26 001
Institute of Remote Sensing, Indian Space Research Organization, Dehradun, 248001
3Department of Remote sensing, SSJ Campus, Kumaun University, Almora, 263601
4Department of Civil Engineering, Birla Institute of Technology and Science, Pilani. Rajasthan, 333031
2Indian

In the present study, we tried to make comprehensive model analysis for various Land Use/Land Cover
(LULC) maps using various methodologies with reference to the extent of Kumaun Lesser Himalaya.
The Landsat images series from 1972 to 2013 were acquired by using United States Geological Survey
(USGS) earth explorer for detecting the changes through time. The machine learning algorithm,
Random tree (RT) was applied to obtain the Land use/land cover maps for the year 1972, 1981, 1992,
2002, 2013 and 2020 respectively. These maps were categorized into six classes, e.g., water, barren
area, settlement, agriculture, forest and grassland. On the basis of the whole exercise, we conclude
that the machine learning algorithms on Sentinel 2B and Landsat imagery can generate more accurate
Land Use/Land Cover maps with >93%, >0.94 overall accuracy and overall kappa statistics along with
<0.016 RMSE. We further deduce that the forest, agriculture and water are decreased by 11.08%,
17.04% and 0.95% respectively from 1972 to 2020.On the other hand, the barren area, settlement and
grassland are increased by 1.76%, 0.93% and 26.40% respectively during the above-mentioned period.
Keywords: LULC, Kumaun lakes, Machine learning, Change detection, Accuracy assessment
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Mapping Soil Variability and Delineation of Site-Specific Management
Zones Using Fuzzy Clustering Analysis in a Mid-Himalayan Watershed,
India
Shashikumar B. N1, Suresh Kumar2, Justin George K3 and Abhishek Kumar Singh1
1Agriculture

and Soils Department, IIRS, Dehradun,
2Scientist/Engineer SG & Group Head, Agriculture and Soils Department, IIRS, Dehradun.
3Scientist/Engineer SD, Agriculture and Soils Department, IIRS, Dehradun,
* Corresponding author Email: shashi.nbss@gmail.com
The rate of soil degradation is increasing in the Himalayan ecosystem and making soil nutrient loss due
to numerous environmental effects. The soil physico-chemical properties have a high degree of spatial
variation with different land use and climate at varying spatiotemporal scales. The soil variability also
can occur as a result of soil cultivation practices, land use, and erosion risk susceptibility in the
particular region. The need for soil management in a cost-effective and eco-friendly is increasing in the
present day as it is the source of food production for the increasing demand. The site-specific soil
management zones (MZs) are necessary for such terrain with variability in spatial soil nutrient
distribution. The present study investigates the spatial variability of soil nutrients and delineates the
MZs in a mid-Himalayan watershed. Overall, 100 m grided 65 surface soil samples (0-30 cm) were
collected from an area of 102 ha mini watershed located in the Tehri Garhwal district of Uttarakhand
state in India. The samples were processed and analysed for soil pH, electrical conductivity (EC),
aggregate stability (AS), clay content (Cl), total carbon (TC), total nitrogen (TN), available phosphorous
(AP), and available potassium (AK). The soil pH, EC, AS, Cl, TC, AP, AK and TN had mean values of
5.15, 104.57 dS cm-1, 0.80, 17.78 %, 2.55 %, 32.14 kg ha-1, 163.59 kg ha-1 and 0.24 % respectively.
Geostatistical analysis showed a spatial distribution pattern of soil variables with moderate to weak
spatial dependency. The principal component analysis (PCA) divulged five principal components (PCs)
with eigenvalue >1 with 69.48 % total variance. The fuzzy c means algorithm for the scores of the
selected PCs was carried out to establish the optimum number of clusters i.e, management zones
(MZs). The geostatistical analysis, PCA, and fuzzy clustering resulted in four optimum soil management
zones. The analysis of variance indicated that there is a significant difference between the soil and
terrain parameters among the MZs. The soil pH and TN among MZ1 and MZ4 whereas the EC, AK, TC,
and elevation were significantly different among all the delineated MZs. In addition, the delineated MZs
using cluster analysis resulted in within-zone variability and could be used as a guide for farmers to
adopt site-specific soil management. The one-way ANOVA showed a significant difference among the
MZs. The precise soil nutrient management could be achieved by the use of the MZs map, and it can
be used as a guide for proper management of input parameters and improve soil physicochemical and
ecological properties in the watershed.
Keywords: Soil spatial variability, soil site-specific management zones, geostatistics, principal
component analysis, fuzzy cluster analysis
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Artificial Intelligence and Internet of Things in Agriculture
Bitto Tomy*, Adarsh S.**, and Sithin Mathew***
*Horticulture

Technician, Durham College of Applied Arts and Technology, Ontario, Canada.**Ph.D.
Scholar, Department of Agronomy, Kerala Agricultural University, Kerala.***Junior Research Fellow,
ICAR – Directorate of Floricultural Research, Pune, Maharashtra.
Email for correspondence: bitto.tomy.c@gmail.com

Global population by 2050 requires a 70% increase in agricultural production to meet the demand. 10%
of this can be made possible from unused lands and rest by crop intensification. The use of latest
technologies to make farming more efficient remains one of the greatest imperatives. Artificial
Intelligence (AI) and the Internet of Things (IOT) hope to bring a paradigm shift in farming. IOT is the
network of interconnected devices which transfer data without human intervention. AI is the engine or
the brain that will enable analytics and decision-making from the data collected by IOT. Precision
farming, climate monitoring, crop health monitoring, crop readiness monitoring, automated greenhouse,
livestock monitoring, field management can be done with the help of wireless sensor networks, drones,
robotics and satellites perform farm operations and gather data from the field and will be analysed to
address the uncertainties faced in agriculture. Robotics, Image-based Insights for Crop/Soil Health, and
Precise Farming are the three major categories where AI and IOT in agriculture appear to fall into.
Smart farming solution requires hardware, idea, maintenance, mobility and infrastructure. The benefits
of AI and IOT in agriculture include massive data collection, better control to lower production risks, cost
management and waste reduction, increased business efficiency, process automation, enhanced
product quality. Applications of AI and IOT in agriculture include weather forecasting, disease detection,
field management, identification of optimal mix for agronomic products, health monitoring, automation
techniques in irrigation, soil and field analysis, and food processing which includes sorting products and
packages, food safety compliance, improved cleanliness, and product development. The prominent AI
models for farmers' services are Chatbot, Agri-E-calculator, Crop care service, price prediction, market
guidance and crop loan and insurance service. Automated sensor-based irrigation has consumed 58.8
% less water over farmer-scheduled irrigation in strawberry when water use studies between the former
and the latter was compared. Drone-based sensors used 14.2 % less amount of fertilizers than farmer’s
practice when variable-rate, in-season, aerial nitrogen application modes on corn were studied. NUSpidercam sensor platform for canopy temperature and plant height reported better values than
conventional methods. Yield prediction using sensor-based algorithm, reduced rates of nitrogen by 21%
and 34% in loamy and coastal soil respectively compared to the standard practice program (226 kg
N/ha) with no reduction in corn yields. Weed coverage (%) in maize using on-ground photographs and
UAV image analysis and observed the latter as better. Robotic kiwifruit harvester harvests 41% more
fruits, consumes less time, detects 75% of fruits and damage due to harvest were minimum than
manual operation. AI and IOT technologies will enable precise use of inputs and conserve valuable
resources. They aid in yield prediction and mapping. Using robotic harvesters can provide a solution for
labour shortage in the present day’s agriculture.
Keywords: Artificial Intelligence; internet of things, drone, agriculture
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The Digital Rule of Isoprene Biochemistry in Preventing, Curing
Diseases Caused by Unicellular Pathogens
Debabrata Das and Prakriti Das#
ICAR-Central Inland Fisheries Research Institute, Barrackpore, Kolkata-700120
#Department of Biotechnology, AMITY University, Newtown, Kolkata

Isoprene biochemistry and its role of preventing and curing diseases functionality are proportionate to
the temperature, air density, altitude etc. Isoprene (C5H8) is the bio-molecule that helps in synthesizing
fatty acids, vitamins, steroids, cholesterol, secondary hormone, and sex hormones, and many other
micro or macro bio-molecules to the biological systems. Both plants and animals can synthesise
Isoprene, often a few plants are medicinal because of Isoprene synthesis as well. Predominantly
marine and terrestrial phytoplankton synthesize Isoprene to a large extent. Other terrestrial plants like
Mosses, Pine tree, Grasses, Bamboo tree, Eucalyptus, Mango, Citrus spp etc can adequately
synthesise Isoprene and makes the environment hygienic or pathogen-free. As pieces of evidence
found that Isoprene bio-molecule a nano-particle the smallest unit is below 3nm, can prevent and cure
any unicellular pathogen by molecular diffusion. Isoprene is firstly a water-insoluble or hydrophobic
molecule that repulses a hydrophilic pathogen. Secondly, Isoprene having double bonds get saturated
or hydrated with acid or even nucleic acids of unicellular pathogens, also assumed evidence may be
found that isoprene can react with pathogenic nucleic acids or genetic material by forming Isoprene
phosphate. Hence Isoprene can break down genetic materials of pathogens of unicellular simply by
molecular diffusion within the pathogenic cells. In normal instances, Isoprene cannot penetrate multicellular organisms. Often the oceans, or the Nilgiri hills in India, are so colourful and diseases less
because of persisting Isoprene. In fisheries science we find that Isoprene is water insoluble with
molecular density 0.68 gm/cc can be floated in water below 30 degrees hence often fish species Catla
catla, or any top feeder can further remain diseases-less. In cold-water Fisheries below 35o Celsius
which is the vapour point of Isoprene and hence fisheries are safer, whereas climates of tropics or
global warming can lead to isoprene less in waters but happy and hygiene terrestrial environment with
Isoprene bio-molecule. May be true that Isoprene can destroy any mutants of virus’s particles in a
similar methodical phenomenon.

Keywords: Digital Rules in disease prevention and curing, Natural or inductive biotechnology, Nanobiotechnology in mankind, Environmental editing
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Smart Decision-Making System for Modern Agriculture
G. Srinivasan1, S. Pazhanivelan2, N.S. Sudarmanian3 and S. Thirumeninathan1
Ph.D. Scholar, Department of Agronomy, 2 Professor and Head, 3Research Associate, Department of
Remote Sensing and GIS, Tamil Nadu Agricultural University, Coimbatore – 641003
Corresponding Email Id: srinivasan993.sv@gmail.com
1

Smart decision-making system is an ever-expanding important field that takes modern technological
advancements and applies it to farming activities to reduce waste and increase net output of the farm
produce. Smart farming techniques encompass several applications such as Precision Farming, Smart
Greenhouses, Livestock Management, agriculture drones and Farm Management Systems. Scientific,
rational and effective fertilizer application plays an extremely important role in maximizing crop yield
potential, promoting grain production, and ensuring food security. It is, therefore, inevitably in demand
for realizing the sustainable development of modern agriculture. Small, inch scale and low-cost sensor
devices can be used, which will help the farmers gain better control over their farm produce, help make
climatic predictions, and raise their livestock more efficiently for real-time monitoring vast agricultural
areas. We have to explore how IOT, connected devices and automation shall bring about a revolution
in the field of agriculture and tremendously improve nearly every facet of it. The Digital era has
revolutionized human society during the last century. The information digitization process has led to
designing computers, phones and different other machines offering a plethora of applications running
on standalone computing machines (Morales et al., 2020). IoT is the amalgamation of Information
technology, telecommunications, artificial intelligence and sensor technology. The use of IoT for the
digitization of farms has caught the attention of the Government of India and has been included in its
policy for Digital India. IoT application allows for the exploitation of information and the development of
isolated applications, which, although powerful, create challenges for obtaining scalable predictions
throughout the useful life of farms. To address this problem, a data model was defined to improve the
management of crop plots in irrigation communities and simultaneously monitor crop needs. Time
series classification (TSC) is becoming very important in the area of pattern recognition with the
increased availability of time series data in various natural and real-life phenomena.
Keywords: AI, Automation, IOT Sensors, Smart farming
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Role of Remote Sensing & GIS Technology in Drought Risk Assessment
Lalit Upadhyay, Suresh Ramanan S.*, Arvinder Kumar, Lobzang Stanzen and
Preety Chaudhary
Sher e Kashmir University of Agricultural Sciences and Technology- Jammu *CAFRI Jhansi

Drought influences greater human beings than some other her bad catastrophe and consequences in
extreme economic, social and environmental costs. Significant strides had been made in latest years to
enhance the effectiveness of those structures. Drought is an insidious natural hazard characterized by
less than expected or less than normal rainfall that extends over a season or an extended period.
Droughts are generally classified by type into meteorological, agricultural, hydrological, and socioeconomic. Several natural drought signs need to be monitored mechanically to decide the onset and
give up of drought and its spatial traits. An effective monitoring, early warning and delivery system
continuously tracks key drought and water supply indicators and climate-based indices and delivers this
information to decision-makers. Availability of multiple satellite data sets offers a unique avenue to
explore multi-index or multivariate drought indicators. The temporal variations of NDVI are closely
linked with precipitation and there is a strong linear relationship between NDVI and precipitation in
cases where monthly or seasonal precipitation is within a certain range. Rainfall has a positive relation
with NDVI and also the correlation of rainfall/ NDVI was found to be strong in water limiting areas, which
states that the area is more prone to drought. NDVI is a good indicator of vegetation vigour, yet efforts
towards a union of different factors to define risk areas is still to be attempted for better describing an
area at risk. Early warning systems can provide decision-makers with timely and reliable access to
information on which mitigation measures can be based.
Keywords: Drought, Remote Sensing, NDVI, Satellite Data
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India Digital Ecosystem of Agriculture (IDEA)
D. Navya1, G. Pranay2, S. Johnson Raju3
1. PhD. (Ag) in Agriculture Extension, College of Agriculture, Rajendranagar, PJTSAU.
2. M.Sc. (Ag) in Genetics and Plant breeding, college of Agriculture, Rajendranagar, PJTSAU.
3. M.Sc. (Ag) in Agronomy, College of Agriculture, Rajendranagar, PJTSAU.
The dream of a self-reliant and digital India can surely be realized by taking along the agriculture
sector. India has a strong advantage in the agriculture sector which contributes to about 15% of the
GDP and livelihood for more than 50% of the population. India’s agriculture sector accounts for about
15.9 % of the country’s US$ 2.7 trillion economy and 49% of employment (2018-19). To achieve the
government’s goal of doubling farmer’s income by 2022, the Department of Agriculture, Cooperation
and Farmer Welfare has decided to take an ecosystem approach to address the agriculture sector
holistically. It is referencing the framework designed by the Ministry of Electronics and IT, especially the
India Digital Ecosystem Architecture (In DEA). The initiative proposed for the agriculture sector is thus
named IDEA (InDEA Digital Ecosystem of Agriculture). The objectives of Digital Agriculture Ecosystem
are To enable the farmer to realize higher income and better profitability through access to the right
information at the right time, and from innovative services. To enable better planning and execution of
policies, programs, and schemes of the Central and State governments, and, also of the private sector
and Farmers Producer Organizations (FPOs). Agriculture sector is a large, diverse, heterogeneous,
complex, and sensitive ecosystem. Any attempt to transform the sector needs to imbibe ecosystem
thinking and a digital ecosystem. This policy creates a blueprint for creating agriculture-specific
technology that can be deployed from the smallest unit at the farmer, to large corporationsencompassing all stakeholders in the agriculture value chain.
Keywords: Agriculture, value chain, Ecosystem, Digitalization
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Applications of Artificial Intelligence in Agriculture
G. Pranay1, J. Karunakar2, D. Navya3, S. Johnson raju4, K. Sai Kylash5
1& 5- M.Sc. (Ag) in Genetics and Plant Breeding, College Of Agriculture, Rajendranagar, PJTSAU.
2- M.Sc. in Vegetable Science, Horticultural College and Research Institute, Tamil Nādu Agricultural
University.
3- Ph.D. Scholar in Agricultural Extension, College of Agriculture, Rajendranagar, PJTSAU.
4- M.Sc. (Ag) in Agronomy, College Of Agriculture, Rajendranagar, PJTSAU.
Artificial Intelligence (AI) is one of the key areas of research in computer science and the need is
evident with the recent technology advancement in agricultural sector. This sector faces numerous
challenges in order to maximize its yield including improper soil treatment, disease and pest infestation,
big data requirements, low output, and knowledge gap between farmers and technology. The AI is
becoming pervasive very rapidly because of its robust applicability in the problems particularly that
cannot be solved well by humans as well as traditional computing structures. To effectively control
diseases and minimize losses, a farmer should adopt an integrated disease control and management
model that includes physical, chemical and biological measure to achieve these is time consuming and
not at all that cost effective, hence the need for application of AI approach for disease control and
management. Modern AI methods are being applied to minimize the herbicide application through
proper and precise weed management. It also addresses various food monitoring and quality control
mechanisms that employ the concept of artificial intelligence. It will also be needed to enable
organisations to harness the value of information distributed throughout supply chains, including farm
data. Precision crop management is an agricultural management system designed to target crop and
soil inputs according to field requirements to optimize profitability and protect the environment. The
main concept of AI in agriculture is its flexibility, high performance, accuracy, cost-effectiveness and
reduce human intervention. There are also likely to be negative impacts from AI, such as disruption to
the roles and skills needed from farm workers, indicating the need to consider the social and ethical
impacts of AI each time a new capability is introduced.
Keywords-Artificial intelligence; Agriculture; soil management; crop management; disease
management; weed management; yield.
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Effect of Circular Saw Blade’s Constructional and Operational Features
on Cutting Torque Requirement in Context of Henna Harvesting
Shital Sonawane1, A.K. Mehta2, Ajay Kumar Sharma3, S.S. Meena4, N.L.Panwar5
1,2,3,4Department

of Farm Machinery and Power Engineering, College of Technology and Engineering,
MPUAT, Udaipur.
5 Department of Renewable Energy Engineering, College of Technology and Engineering, MPUAT,
Udaipur.
Henna harvesting is considered as a power-intensive operation. The given study was focused on the
investigation of effect of
the various blade and operational parameters for the selection of efficient cutting system for henna
harvester. The effect of blade type, cutting speed and diameter of henna stem were observed on the
cutting torque and specific cutting energy at constant moisture content. The experiment was conducted
with three parameters i.e., blade type, cutting speed and henna stem diameter to find the effect on
cutting torque. The average cutting torque values for three carbide tipped blades lies between 3.124.18 N.m, while average cutting torque for regular brush cutter blade was 18.82 N.m. The cutting torque
was having inverse relation with the rotational cutting speed. The average cutting torque at lowest
rotational cutting speed i.e., at 600 rpm was 9.18 N.m while at highest rotational speed i.e., 1200 rpm it
was 6.31 N.m. It was observed that at higher rotational speed i.e., at 1000 and 1200 rpm cutting
operation was somewhat noisy due to speed induced vibrations. The cutting torque showed a linearly
proportional relationship with diameter of stalk. The specific power requirement for regular brush cutter
blade was highest compared to carbide tipped blades. The three-carbide tipped circular saw blades
was selected under study were showed good torque characteristics and demanded lesser torque
compared to the regular brush cutter blade. Based on the results the carbide tipped blade with 120
teeth at 1200 rpm was recommended for the henna harvester.
Keywords: Carbide tipped blade, Henna Harvesting, Henna Harvester, Specific Cutting energy.
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Development of a Mathematical Model to Determine Acclimatization
Potential in Photosynthetic Electron Transport of Noni (Marinda
citrifolia l.) to Temperature Stress
Ramwant Gupta1,2, Chhedi Lal Verma3 and Abdullah Ansari1
1 Department

of Biology, Faculty of Natural Sciences, The University of Guyana, Georgetown, Guyana,
South America 2 Department of Biology, School of Pure Sciences, Fiji National University, Natabua
Campus, Fiji Islands 3 Central Soil Salinity Research Institute, Regional Research Station (CSSRIRRS), Lucknow UP, India
Email: ramwant.gupta@uog.edu.gy
The aim of this study was to develop a mathematical model to understand the acclimatization potential
of the photosynthetic electron transport in both tissue leaf and developing fruit, exposed to contrasting
temperatures. This dynamic mathematical model covers photosynthetic apparatus that contains a
variety of pigments, the photo-systems, the electron carriers, and the final electron acceptor complex
the ferredoxin. The proposed model explained the variations of photosynthetic pigments pool viz., Chla,
Chlb, total Chlorophyll and Carotenoids; OJIP transients i.e., Fv/Fo, Fv/Fm, φ(Eo), Plabs and Pltotal with
respect to varied temperature in a perfect way with r= ~1 and S=~0 for leaves as well as developing
fruits. Since the correlation coefficients for the parameters is unity meaning thereby the perfect validity
of the hypothesis and the developed model. The developed model could be quite useful for accounting
total associated physiological responses and for determining optimum temperature requirements for
healthy performance of plants. This model will be used to develop strategies for better growth and
development of noni plant in the current scenario of global climate change.
Keywords: mathematical model, noni, photosynthetic pigments, temperature, electron transport chain
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Effect of Land Configuration and Drought Mitigation Technology on
Yield of Rainfed Blackgram
S. Subbulakshmi*1, V.Sanjivkumar1 and K. Baskar1
*1Corresponding author, 1Agricultural Research Station, TNAU, Kovilpatti
Field experiment was conducted during 2018-19 to study the effect of different land configurations and
drought mitigation technology on growth, productivity and rainfall use efficiency of blackgram under
rainfed situation. The treatment comprised of two land configuration methods (flat bed and broad bed
furrow) as vertical factor and eight drought mitigation technology viz., soil application of pusa hydrogel
@ 5.0 kg ha-1, mulching with crop residue @ 5.0 t ha-1, spraying of PPFM @ 1% at 30 and 45 Days
After Sowing (DAS), spraying of KCl @ 1% at 30 and 45 DAS, spraying of KCl @ 1% + PPFM @ 1% at
30 and 45 DAS, soil application of pusa hydrogel @ 5.0 kg ha-1 + mulching with crop residue @ 5.0 t
ha-1, soil application of pusa hydrogel @ 5.0 kg ha-1 + mulching with crop residue @ 5.0 t ha-1 +
spraying of KCl @ 1% on 30 and 45 DAS, and soil application of pusa hydrogel @ 5.0 kg ha-1 +
mulching with crop residue @ 5.0 t ha-1+ spraying of PPFM @ 1% on 30 and 45 DAS as horizontal
factor were tried in strip plot design and replicated thrice. The crop received only 144.1 mm of rainfall in
13 rainy days during the cropping period against the average normal rainfall of 396.6 mm of rainfall in
21 rainy days. The result revealed that, broad bed and furrow method registered significantly higher
growth and yield attributes and yield of black gram VBN 6 (459 kg ha -1). Similarly higher rainfall use
efficiency (3.81 kg ha-1 mm-1) and higher gross return (Rs. 22020 ha-1), net return (Rs. 3160 ha-1) and B:
C ratio (1.19) were also recorded by broad bed and furrow method. Among the different drought
mitigation technology tried, higher growth and yield attributes and yield of 480 kg ha-1 of blackgram
seed and higher rainfall use efficiency of 3.33 kg ha-1 mm-1 were recorded by combined application of
pusa hydrogel @ 5.0 kg ha-1 + mulching with crop residue @ 5.0 t ha-1+ spraying of PPFM @ 1% on 30
and 45 DAS. With regard to economics, higher net return of Rs. 3160 ha-1 was recorded by combined
application of KCl 1% spray + PPFM 1% spray at 30 & 45 DAS and higher B: C ratio of 1.19 was
recorded by both treatments viz., mulching with coir pith @ 5 t ha-1 and combined application of KCl 1%
+ PPFM 1% spray at 30 & 45 DAS
Keywords: Broad bed furrow, KCl, PPFM, Mulching, Pusa hydrogel and Blackgram
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Microbial Abundance, their Resistance and Resilience against Abiotic
Stress in an Acidic Alfisol
Vishwanath1*, Sarvendra K.1, V K Sharma1., Rosin K.G.2., Kavitha P jadhav1and
Arkaprava Roy1
1Division

of Soil Science and Agricultural Chemistry, ICAR-Indian Agricultural Research Institute, New
Delhi 110 012, India;2Water Technology Centre, ICAR-Indian Agricultural Research Institute, New Delhi
110 012, India.
*Corresponding author: vishuchamakchawan@gmail.com

Resistance and resilience of soil microbial activity against heat stress in the acidic Alfisol is largely
unknown. In this study, impact of long-term nutrients management on soil microbial groups (bacteria,
fungi actinomycetes and ammonia oxidizing bacteria), their resistance and resilience against heat
stress was assessed. The samples were collected at pod formation stage of soybean from on-going
Long-term Fertiliser Experiment (LTFE) (since 1972) at Birsa Agricultural University, Ranchi in the year
of 2018. Treatment includes control, 100% N (N), 100% NP (NP), 100% NPK (NPK), 100% NPK+hand
weeding (NPK+HW), 100% NPK+FYM (NPK+FYM) and 100%NPK+Lime (NPKL). For heat stress,
samples were kept at 48 °C temperature for 24 hours and thereafter samples were maintained at 2/3 rd
of field capacity for 60 days at 28 °C. Microbial groups were analysed at 0, 1, 15, 30 and 60 days after
heat stress. In general, the highest values of microbial population were noticed in NPK+FYM followed
by NPKL ≥ NPK+HW > NPK > NP > N and control treatments. Actinomycetespopulation recorded
highest Resistance index (0.51) among microbial groups. Ammonia oxidising bacteria detected to be
most sensitive with minimum resistance index (0.08-0.19).Recovery of microbial groups after stress
was up to initial level within 60 days. With respect to resistance and resilience indices of fungal
populations density in soil against heat stress, it has been clearly noticed that treatment N, NP &
NPK+FYM had significantly higher resistance index (0.31) minimum was noticed in control (0.21)
treatments. The NPK+FYM and NPK+HW was most effective in enhancing resistance and resilience
(stability) of soil microbial activity against heat stress.

Keywords: Long-term fertilization, Soil microbes, Heat stress, Alfisol, Lime, Hand weeding
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Enhancing Seed Quality by Priming Techniques in Soybean [Glycine
max (L.) Merrill.]
S.R. Dakare, G.D. Chandankar, P.V. Mahatale, D.R. Rathod and V.S. Madke
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Krishi Nagar , Akola-444104 (MS),India
Email: gchandankar@rediffmail.com

Quality seeds are those which germinate evenly, imbibes water rapidly and produces stand in the
shortest possible time under wide range of field conditions (Digheet al., 1982). Seed priming provides
physical and microbial protection to seeds. Similarly, it also gives protection against stress and acts as
an efficient carrier for nutrients and pesticides. The seed priming can thus be helpful to obtain good
crop stand through improved germination and seed vigour. The present investigation was carried out
during kharif season of 2020 at experimental farm of Regional Research Centre Amravati , ( Dr. P. D.
K. V.) (MS),India. Different priming treatments were done with eight treatments with three replications
viz.(T1) untreated seeds) as control, (T2) hydro priming for 2 hr , (T3) seed priming with GA3 @100
ppm for 2 hr , (T4)seed priming with CaCl2 @1% for 2 hrs , (T5) Seed priming with Potassium nitrate @ 1% for 2hrs , (T6) Seed treatment with IAA - @ 100ppm for 2hrs , (T7) Seed treatment with
Carbendazim - @ 0.2 % ,(T8) seed priming with Carbendazim @ 0.2% . From the experimental
observations, it may be concluded that soybean seeds positively responded to treatments of priming.
Nevertheless, priming generally improves the seed quality parameters of soybean through improving
germination percentage, seedling length, seedling dry weight, vigour index, field emergence, initial plant
stand, days to 50 per cent flowering, plant height, and yield per hectare. The highest benefit of priming
can be obtained from seeds primed with CaCl2 (1 % for two hours) treatment.
Keywords: seed priming, quality, soybean
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Priming Techniques
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Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Krishi Nagar, Akola-444104 (MS),India
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An investigation was carried out during kharif season of 2020 at the experimental farm of Regional
Research Centre Amravati, (Dr. P. D. K. V.) (MS), India. Different priming treatments were done with
eight treatments with three replications viz.(T1) untreated seeds) as control, (T2) hydro priming for 2 hr ,
(T3) seed priming with GA3 @100 ppm for 2 hr , (T4)seed priming with CaCl2 @1% for 2 hrs , (T5)
Seed priming with Potassium nitrate - @ 1% for 2 hrs , (T6) Seed treatment with IAA - @ 100ppm for 2
hrs , (T7) Seed treatment with Carbendazim - @ 0.2 %, (T8) seed priming with Carbendazim @ 0.2% .
Priming significantly influenced the seed yield and yield contributing characters of soybean. All the
treatments produced significantly more seed yield than control. Seeds priming with T4-CaCl2 @1 %-2
hours and T3-GA3 2hours recorded a significantly higher number of pods, i.e., 43.16 and 41.36
respectively than control T1(35.56). Treatments with T4-CaCl2 @ 1% recorded significantly higher yield
per plant (9.63g) followed by seed treatment with T4T3-GA3 @ 100ppm (9.10 g) and the lowest seed
yield per plant was recorded with untreated control (T1). The highest seed yield per hectare was
recorded by treatment T4 with CaCl2 @ 1% was (27.73 q.) than untreated control (T1). Among the
treatment highest HI (%) recorded in treatment T4-CaCl2 @1% (38.68) and lowest HI (%) in treatment
control i.e., T1 (29.45) is recorded.
Keywords: seed priming, yield, soybean
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Alternate Landuse Systems for Rainfed Shivaliks of Northwest
Himalayas
A.P. Singh, Jai Kumar, A.P. Rai, Brinder Singh, Reena, Vikas Gupta and
Permendra Singh
All India Coordinated Research Project on Dryland Agriculture, SKUAST-Jammu, Rakh Dhiansar
Advanced Centre for Rainfed Agriculture, SKUAST-Jammu, Rakh Dhiansar -181133
e-mail: apsinghagron@gmail.com
Rainfed areas are generally characterized with low farm productivity because of poor integration of
natural resources. Just growing field crops not only results into meagre net returns but also make the
rainfed farmers more vulnerable to adverse weather conditions. Besides this, the farmers also have the
requirement for green fodder to feed cattle, timber and fruits not only to cater household needs but to
supplement their income through sale of surplus produce in the market and to improve nutrition.
Alternate land use system involving horticulture, agroforestry, perennial grasses along with field crops
holds the promise to optimally fulfill food grains, green fodder and timber needs of the farm household
besides providing income supplementation under rainfed situation while making rational use of on-farm
resources. An experiment with treatments based on predominant alternate landuse systems was
conducted at Advanced Centre for Rainfed Agriculture, SKUAST-Jammu under All India Coordinated
Research Project on Dryland Agriculture, SKUAST-Jammu, Rakh Dhiansar was conducted during
2019-20 to develop most suitable alternate landuse system for rainfed conditions of Jammu.
Treatments comprised of agri-horti-silvi-pastoral system viz., Guava (var. L-49), agroforestry plants
(Melia Spp.), perennial grass (Setaria Spp.). Guava and Melia were planted alternatively within each
row following 6m×6m spacing. In the 6m wide alleys, maize and black gram was sown at 60cm x 60cm
and 30cm x 30 cm during kharif whereas, wheat and gobhi sarson was sown at 20 cm (R-R) and 45cm
X 15cm, respectively during rabi. For comparison, all the field crops were also sown with recommended
package of practices outside the agri-horti-silvi-pastoral system. During kharif, sole maize grown under
maize-wheat system (cereal-cereal) registered maximum yield of 3320 kg/ha with highest values of net
returns, B:C ratio and rain water use efficiency (RWUE) to the tune of Rs.43896, 2.87 and 6.26 kg/hamm, respectively. However, the maize recorded grain yield of 2510 kg/ha under agri-horti-silvi-pastoral
system (Guava + Melia + Setaria Spp.+ Maize- Gobhi Sarson) wherein the maize was sown in the
alleys formed by horti-silvi-pastoral component whilst the lowest values of maize equivalent yield (1863
kg/ha) during Kharif was observed under agri-horti-silvi-pastoral system (Guava + Melia + Setaria
Spp.+ Black gram - Gobhi Sarson) wherein black gram was sown in the alleys formed by Guava, Melia
and Setaria species. However, maximum mean yield of 3385 kg/ha was obtained in sole maize under
maize –wheat system. During rabi, sole wheat under maize-wheat system (cereal-cereal) registered
maximum yield of 2950 kg/ha with highest values of net returns, B:C ratio and RWUE to the tune of
Rs.55500/ha, 3.41 and 8.6 kg/ha-mm, respectively. However, wheat crop recorded grain yield of 2565
kg/ha under agri-horti-silvi-pastoral system (Guava + Melia + Setaria Spp.+ Blackgram - wheat) wherein
the wheat crop was sown in the alleys formed by horti-silvi-pastoral components while the lowest values
of wheat equivalent yield (1392 kg/ha) during rabi was observed under agri-horti-silvi-pastoral system
(Guava + Melia + Setaria Spp.+ Maize -Gobhi Sarson) wherein gobhi sarson was sown in the alleys
formed by Guava, Melia and Setaria species.
Keywords: Agri-Horti-Silvi-Pastoral, Alternate Landuse systems, Maize equivalent yield
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Email for correspondence: giffythomas1994@gmail.com

Indian agriculture is a substance of pride which riveted the globe with its multiplicity in biotic and abiotic
influences which supports a wide variety of crops across this blessed land. Agriculture can’t wait, hence
the need to expect the cultivation strategy for the impending time without negotiating traditionality, and
current living elegance is required. Deterioration in crop productivity by scientific backwardness is less
when related that with absence of “attraction factor” in agriculture by the youth as an employment
opening. Though youth wish to take agriculture as a living, the low income, belittling by society, media
and education system is a demotivation. Educated youth are looking for stages which hear their notions
and back them deprived of undesirable adversities which paves way for stimulating agriculture. Shifting
the face of Indian Agriculture is terrible without exterminating the ‘Agricultural Illiteracy’. Incredible
efforts are desired to overcome the encounters of climate change and electromagnetic radiations. The
giant in space science hobbles in food creation is not due to scientific inadequacy but the absence of
utilising the possessions we have. Renovating Indian agriculture should twitch its stride in the attitude of
public else they will finish as an anti-agriculturist due to the farming illiteracy. India is satisfied that its
agriculture mainstay is buoyed sturdily by administration, ICAR, NGOs and other supporter
organisations by welcoming modern interventions in climate resilience cropping through amendments
like confiscation of carbon into soil, non-cultivation cropping, reducing crop deposit burning, eventuality
crop scheduling, irrigating the crop than land, improving nutrient use effectiveness, practising
agricultural modification, receiving funds from international centres, opposing drought through rains,
using stress accepting and resistant crop varieties etc. Weed hazard must be controlled using
nanotechnology by eliminating its nutrition assets, checking weed seed bank, degrading the sprouting
stimulators, amplified herbicide translocation etc should be more focussed. The upsurge in atmospheric
and soil temperature and diminution in moisture content boost the seed creation of weeds which
exaggerates the instant need to control this. Weed seeds perform like landmines as its injury gets
deepened when more burden is put on it. Statistical study of native farming practices will be
advantageous if database administration system syndicates with artificial intelligent systems. Crop
physiology than its genetic potential is to be exploited for cumulating crop productivity. Smart rather
than stress tolerant plants are needed to loot the resources from soil, and environment. Policy making
in political level should not affect need for a strong and supportive market, crop size which suits nuclear
families, fast the food culture and living style of the population.
Keywords: Future agriculture, smart plant, Indian agriculture, modern agriculture
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Genomic Selection-Powerful Tool in Crop Improvement
Anuprasad T. E.*, Darshana A. S.** and Haritha M. R. ***
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Research Station, Sadanandapuram, Kerala Agricultural University, Kerala
***Department of Plant Biotechnology, Kerala Agricultural University, Kerala
Email for correspondence: anuprasadanunov22@gmail.com
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The classical breeding approach made a dramatic change in the agricultural sector during the green
revolution. High yielding, semi dwarf and disease resistant varieties of cereal crops were grown during
the green revolution and selection was mainly based on phenotypic traits. However, it had several
disadvantages viz. longer duration, large population size, the high influence of environment etc. To
rectify the problems of phenotypic selection, Marker Assisted Selection (MAS) was introduced. Here,
indirect selection for Quantitative Trait Loci (QTL) was done using markers where markers and QTL are
linked. However, the inability to record complex traits, overestimation of marker effects etc. are
drawbacks of MAS. In this scenario, a new concept, Genomic Selection (GS) was introduced. GS is an
advanced form of MAS that selects favourable individuals based on Genomic Estimated Breeding
Value (GEBV), where GEBV is the sum total of all marker effects present in an individual. Many marker
alleles distributed over the entire genome is utilized in GS. The GS method is based on two related
populations viz. training population and breeding population. Precise phenotyping is essential in the
training population. The genomic prediction model is developed using training population based on the
phenotypic and genotypic data. Estimation of GEBV of individuals and selection of superior individuals
in the breeding population is done using genomic prediction models. The multi-environment genomic
model is used to predict GEBV in extreme environments. The accuracy of GEBV mainly depends on
effective population size, training population, marker density, marker type and polygenic effect term. It
is estimated that 23.5⁒ genetic improvement can be achieved within 20 years using GS alone, whereas
GS along with speed breeding improves 28⁒ within 20 years. In 2050, the global population will be 9.8
billion. The high demand for food can be fulfilled by GS along with speed breeding.
Keywords: Genomic selection, GEBV, MAS, training population, breeding population
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Nanotechnology is manipulating matter at scales measurable in nanometre (1-100 nm) at least in one
dimension. At nanoscale, the face area of the patches is veritably large relative to their small size,
which can make them veritably reactive. Due to this, the abecedarian parcels of the matter at nanoscale may differ from that of corresponding bulk material. Size of the nanoparticle (NPs) must be
considered as a significant parameter to study the uptake in plants as various barriers confined within
the plants are in the range of micrometre (mm) to nanometre (nm). NPs follow the apoplast and the
symplast pathways. The symplastic pathway allows movement through the cytoplasm of conterminous
cells, whereas the apoplastic pathway allows inflow through the extracellular spaces involving cell walls
of bordering cells and xylem vessels. The cell-to- cell movement takes place through the passage
plasmodesmata, serving as a cytoplasmic ground to grease flyspeck movement between neighbouring
cells. Nanomaterials (NM) can be effectively used in germination and growth. The carbon nanotubes
can be used as controllers of seed germination and factory growth. The capability of NMs to access the
hard coating of seeds and allow water importation is the deciding factor for increased growth and
vigour. NPs made of mesoporous silica (MSNs) can ameliorate photosynthesis by interacting with
chloroplasts, performing in enhanced seed germination, increased total protein, and chlorophyll
content. NPs can mimic the exertion of antioxidant enzymes in the form of nano-enzymes that can
scavenge from oxidative stress. Water filtration may be bettered with the use of Nanofiber membranes
and the use of nano biocides, which appear promising effective. Pervious concave silica NPs (PHSNs)
with validamycin (fungicide) acts as an effective transport structure of water – answerable fungicide to
control numerous conditions. Nano-mixes were precious to constructions of fungicides also it might be
active in contradiction of the multitudinous pests in crop. Likewise, canvas- loaded NPs were more
salutary on behalf of medications of nano- fungicides. Nano silica can be effectively used as a nano
fungicide. ZnO NPs and MgO NPs show antifungal exertion against Alternaria alternate, Rhizopus
stolonifer, Fusarium oxysporum, and Mucor plumbeus. ZnO and MgO NPs are active antibacterial
agents. In the field of post-harvest technology of fruits and vegetables, the nanotechnology approach is
helpful for controlling post-harvest conditions; introducing an invention for packaging flicks; precluding
impact of feasts and unsafe shafts; perfecting packaging appearance; and helping for labelling fresh
products using the multiple chips (nano biosensors). Therefore, it's prognosticated that nanotechnology
will become one of the most important forces for invention in the food packaging assiduity.
Keywords: Nano technology, nano agriculture, nano particles, nano pesticides
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Importance of Irrigation in India
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The Indian economy is heavily dependent on agriculture and the livelihood of the Indian farmer largely
depends on the monsoon rains. Availability of water and adequate irrigation are some of the key factors
in agricultural production and productivity. A major portion of the country ‘s crop area is completely
dependent on monsoon rains as they are not equipped with methods of manual irrigation. In India, the
subnormal and abnormal activities of the monsoon affect the seasonal patterns of rainfall which
indirectly affects our agricultural economy. There comes the importance of irrigation. Irrigation is the
artificial application of controlled amounts of water to land to assist in the production of crops. Irrigation
also maintains the landscape during the periods of low rainfall. Wells, ponds, lakes, tube wells and
dams are the various sources of irrigation. Irrigation farming is farming through irrigation facilities. There
are several methods of irrigation which include surface irrigation, subsurface irrigation, micro irrigation
etc. Surface irrigation is where water is applied and distributed over the soil surface by gravity.
Flooding, furrow irrigation, check basin, sprinkler irrigation, trickle irrigation is some of the methods of
surface irrigation. It is the most commonly used type of irrigation process. In subsurface irrigation, water
is applied beneath the land surface. There are two types of subsurface irrigation: natural and artificial
methods. In natural subsurface irrigation leakage from sources of water goes underground and during
passage to the subsoil. In artificial method water is applied beneath the land surface through a network
of buried perforated or open jointed pipes. Drip and sprinkler methods are some of the micro irrigation
methods. In sprinkler system, the plant is supplied with exact amount of water necessary for their
optimum growth with the help of high-pressure sprinklers, sprays or guns. Drip irrigation is the most
efficient water and nutrient delivery system for growing crops. In drip system of irrigation, emitters
directly deliver water to the plant root in the soil. Adequate irrigation facilities help in the effective control
of drought and famines. Irrigated land enables multiple cropping and gives higher productivity. Irrigation
facilities brings more land under cultivation and reduces instability in output levels. Adequate irrigation
facilities have an important role in new agricultural strategies. It has indirect benefits like increased
production, higher employment potential and also increases income of farmers. Irrigation also has other
uses in crop production including frost protection, suppressing weed growth in grain fields and prevent
soil consolidation. Irrigation should be optimum because over irrigation spoils crop production.
However, the availability of irrigation facilities is highly inadequate in India. The ever-increasing
population demand more intensive agriculture, which needs more irrigation facilities along with other
inputs.
Keywords: Irrigation, agriculture, rainfall, crop production
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Integrated Farming Systems to Adapt Agriculture to Climate Change: A
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The vulnerability of agriculture to climate variations is being witnessed all over the world and climate
change remains the most important source of interannual variability of production in the world.
However, developing countries are the most vulnerable to the impacts of climate change due to fewer
social, technological and financial resources (UNFCCC, 2007). Improving adaptation of the agricultural
sector to the adverse effects of climate change is necessary to protect and improve the livelihoods of
the poor and to ensure food security (FAO, 2012). To cope with the challenges of climate change, crop
production must adapt and become resilient to changes. Once such adaptation is diversifying crop
production by integrating with other farming activities like livestock, poultry, agroforestry, pisciculture
etc. Resilient integrated farming system models had been evolved for diverse agroclimatic regions
throughout India to adapt to the various climatic hazards. IFS models suited to regions with high water
table are multi-tier rice-fish-prawn horticulture crops-agro-forestry based model (Poonam et al., 2019),
low land rice -fish integrated model, (Padmakumar, 2002), multi-level -rice -grass carp-buffalo-duckery
model at RARS, Kumarakom etc. A successful IFS suitable for drylands has been developed in Raichur
which generated a net return of Rs.64,529 per ha by integration of crop+ livestock +goat +
vermicompost as compared to a net return of Rs 31,529 per ha by the cultivation of crops alone. IFS for
areas with salt-water intrusion include Pokkali and Kaippad cultivation. Pokkali rice-prawn farming
practice is a traditional rice-fish cultivation system found only in the coastal areas of Central Kerala
where the height of water column of the field increases more than 100 cm during the South-West
Monsoon. In this system, rice residues form the feed for prawns and the excreta of prawns formed the
fertilizer for rice, which makes it ecologically stable and also reduces the input by maintaining a
mutualistic approach. Kaipad system of rice cultivation is an integrated organic farming system in which
rice cultivation and aquaculture are practiced together in coastal brackish-water marshes. As these
lands are immersed in river water, they get rich deposits of highly fertile organic matter; therefore,
paddy cultivation requires no artificial manuring and fish species receive adequate food. Thus, IFS
suited to regions with various climatic hazards could reduce the risks involved in farming by providing a
stable income, reducing the cost of production, enhancing farm productivity, and maintaining ecological
sustainability.
Keywords: Agroclimatic regions, Climate change, Crop production, Integrated farming systems
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Efficacy of Fungicides on Stalk Rot of Maize
Nisar Ahmad Dar and Bushra Rasool
SKUAST-Jammu, J&K
Email: darnisar141@gmail.com

Maize (Zea mays L.) is an important cereal crop contributing world agricultural economy as food, feed
and industrial products. It is attacked by number of fungal, bacterial, and viral diseases, out of which
stalk rot is one of the most widespread and destructive disease of maize in India. It has an economic
importance of reduced crop yield up to 98.8 per cent. Keeping in this view, field experiment was
conducted at Maize Research Station, SKUAST, Jammu, Udhampur during Kharif season 2019 to
study the effect of different fungicides for stalk rot of maize. UDHM-9, UDHM-1 and UDHM-5 were used
for testing five fungicides viz., Propiconazole, Tebucanazole, Validamycine, Carbendazim @ 0.1 per
cent while as Mancozeb at 0.2 per cent concentration, respectively. Under field conditions validamycin
(@ 0.1 %) has been found most effective against the disease followed by Propiconazole, Carbendazim
and Tebuconazole respectively at same concentration. Mancozeb at 0.2 per cent was found least
effective in controlling the stalk rot of maize.
Keywords: Concentration, Field conditions, Fungicides, Stalk rot
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Silk Proteins in Cosmetology
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Email: Jasmeena.qadir786@gmail.com

Silks are fibrous protein polymer synthesized by the lepidopteran larvae such as silkworms, spiders,
scorpions, mites and flies in specialized epithelial cells that line glands in these organisms (Kaplan et
al., 1998). The Silk fibroin protein is glued by sericin protein to form a natural complex structure,
cocoon. Silk proteins possess essential properties such as biocompatibility, biodegradability, selfassembly, mechanical stability, controllable structure and morphology. Silks are mainly utilized for the
production of textile fabrics; however, it is promising biomaterial to be utilized in medicine, food industry
as well as cosmetics. The structure and contents of amino acids in silk proteins are akin to the skin of
the human body. Its protein composition and edible nature make it very compatible with the human
body. Many silk proteins have been assessed for their safe use in cosmetics which include Fibroin,
Hydrolyzed Fibroin, Hydrolyzed Sericin, Hydrolyzed Silk, Sericin, Silk, Silk Extract and Silk Powder.
These proteins act as skin and hair conditioning agents and bulking agents in cosmetic products. Silk
protein by nature has antibacterial and anti-fungal properties. Silk allows the skin to breathe and is a
natural moisture and heat regulator. Silk items such as Hydrolyzed Silk, Hydrolyzed, Silk Ethyl Ester,
Quaternary Silk Polypeptide, Silk Powder and Silk Coated Pigment are marketed under different trade
names such as SILKPRO, SILKPRO CM‐1000, SILKPRO AS‐A, SILKPRO Q, and SILKALL 100
respectively. Its silky touch, glossiness, moderate hydrophilicity, lipophilicity, good adhesion, makes
usage of silk powder suitable for powder make-up products, such as pressed powder, eye shadow, etc.
It can greatly improve the feel of the product.
Keywords: Silk Sericin, hydrolyzed silk, Cosmetics
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Speed Breeding: Speeding Up of Breeding Pipeline
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The world population is expected to increase by 1.8 billion and food demand to 50 percent as of 2030.
Abiotic stresses and climate change are becoming increasingly serious threats to crop production
worldwide at a time when food staple supply will need to be significantly higher to meet the demand of
the growing human population. One of the effective ways for crop production to grow or at least to stay
stable under new challenges from climate change is through improved varieties developed by plant
breeding. Conventional plant breeding approaches include screening of genotypes, selection of
parents, crosses between selected parents, multiple generations of selection for development of
progenies with desirable yield and quality characters, screening for target traits and suitability at
multiple locations. It requires larger plant population, years of breeding and selection procedures for the
development of a promising variety and the situation is aggravated by the changing climatic conditions
and the duration of crop. Speed breeding is one of the non-molecular accelerated breeding methods
which aims at shortening of breeding cycle and rapid generation advance. It is a smart way of breeding
which was originally developed by NASA for growing crops in the space but now used to facilitate
simple and fast generation of new varieties. Speed breeding can be achieved through various methods
involving manipulation of environmental conditions (extending photoperiod, growing under controlled
conditions etc.) under which the crop is grown, thereby accelerating flowering and seed set, to advance
to next breeding generation. Crops are grown under continuous light allowing plants to photosynthesize
longer, ultimately resulting in faster growth. The breeding cycle can be shortened, and resources can
be efficiently utilised by integrating various selection methods such as single seed descent, clonal
selection and marker assisted selection into speed breeding. Through speed breeding pure line
cultivars of self-pollinated crops can be developed within about five years which otherwise take eight to
ten years in conventional breeding. Speed breeding enables four to six generations per year in spring
wheat and it also provides increased recombination during line development and enables selection in
early generations for some traits, hence advantageous over double haploid technology. Speed
breeding has greater potential to be integrated with modern breeding methods for accelerating crop
improvement.
Keywords: Speed breeding, crop improvement, accelerated breeding method
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Biodrainage could be useful intervention for reclaiming undulating terrain with poor fertility status. It can
be also designed for seepage interception and meeting agricultural drainage requirement. The ET
demands of growing tree or plants are required for designing ground water draft due to plantation over
a long period of time. The method could be useful for design of biodrainage system for reclamation and
management of waterlogged salt affected soils. Water uptake by the growing plants or trees is
dependent on weather-air-soil-water environment. Weather parameters such as daily maximum
temperature, daily minimum temperature, relative humidity, wind velocity, sunshine hour and pan
evaporation are taken as an index of surrounding weather conditions. Instead of understanding
individual effect on any weather dependent process and developing a complex model a single weather
parameter-based model could be useful for better understanding and field applications. Physiological
response of plant or tree species is dependent on its genetic characteristics, local environment,
nutrient-soil water-aeration status and physic-chemical properties of soil. With the hypothesis that all
the weather parameters are interrelated a single weather parameter could be considered as an index
for correlating physiological responses of the plants under a given situations of nutrient-soil wateraeration status and physic-chemical properties of soil. At a given locations for given genetic material, in
a specific soil medium and nutrient status, water uptake become a function of single weather parameter
and crop stage. Developing all weather parameters-based ET model for growing tree species may be
tedious job. Average climatic conditions of a specific month remain unchanged for ever. Average
weather conditions during a specific month remains unaltered for all practical purposes for trees. Thus,
the increase in ET during a specific month over any period of time is a function of single weather
parameter which is well interrelated to other weather parameters and can be correlated with the stage
(age) of the tree and ET. ET of tree or plant is dependent on interrelated weather parameters and age
of the tree. A geometrical similarity between weather parameters (Tmax) and ET of plants was observed
and a Geometrical Similarity Model was hypothesized. Modelled ET of eucalyptus with a recently
developed height based analytical model over a period of 10 years was used to work out monthly
characteristic constants (CTmax) of GS Model. ET values predicted by GS Model for year 2004, 2008 and
2013 were compared with the modelled values of ET of different months. The percent deviations of
predicted ET values with Tmax based GSM compared with measured values of ET ranged -3.06 to
+9.02% with an average % deviation of 3.99% for year 2004, 5.13 to -13.82% with average deviation of
3.5% for year 2008 and -0.67 to 12.17% with an average deviation of 3.37, respectively. Overall
average per cent deviation of predicted ET values by GS Model based on maximum temperature was
only 3.62% compared to the analytically modelled ET values. The approach and model are quite
innovative and would revolutionize the estimation of ET of the crops.
Keywords: Biodrainage, Evapotranspiration, Geometrical similarity, Subsurface drainage, Waterlogging

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

30

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Foliar Application of Micronutrients on Seed Quality in Green Gram
G. ADHITHYA and SIDDARAJU, R
National Seed Project, UAS, GKVK, Bangalore
An experiment was carried to study the effect of foliar application of micronutrients on seed yield and
quality in three green gram varieties viz., KKM-3, WGG-42 and TRCRM-147 which were collected from
Karnataka and Telangana and field experiment was conducted during rabi season at National Seed
Project, Bangalore. The experiment was carried with randomized block design with five selected
micronutrient foliar sprays of different concentrations includes Boron (0.1%), Molybdenum (0.05 %),
Zinc (0.5 %) and Iron (0.5 %) with three replications at vegetative and flowering stages. The result
revealed that, micronutrients application had a significant effect on seed yield, quality and protein
content in green gram. The maximum seed yield was observed in KKM-3 (1021.95 kg ha-1) than other
two varieties WGG-42 and TRCRM-147 (857.01 kg ha-1, 899.75 kg ha-1 respectively) than control
(772.70 kg ha-1, 589.91 kg ha-1, 569.72 kg ha-1) with receiving foliar application. The maximum protein
percentage was obtained in the KKM-3 (25.48 %) followed by TRCRM-147 (25.42 %) and WGG-42
(24.80 %) plots foliar sprayed with Iron micro nutrition. Other quality parameters like seed germination,
mean seedling length, mean seedling dry weight, seedling vigour index-I and seedling vigour index-II
were recorded highest in the plots sprayed with Fe, which helps in enhancement of enzymatic activity in
microelements which effectively increased photosynthesis and ultimately translocation of assimilates to
seed. Among the varieties studied, Fe micronutrient had positive effect on seed quality parameters in
KKM-3 (95.0 %, 34.18 cm, 213 mg, 3141, 2071 respectively), WGG-42 (97.3 %, 34.83 cm, 229 mg,
3391, 2226 respectively) and TRCRM-147 (92.3 %, 33.76 cm, 223 mg, 3450, 2029 respectively)
compared to control (91.5 %, 31.78 cm, 212 mg, 2904, 1951 respectively).
Keywords: micronutrients, yield, quality
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Using Models of Space Agriculture for Sustainable Agriculture on Earth
Ayush Bagchi
Department of Microbiology, St. Xavier’s College (Autonomous), Kolkata, INDIA

The global food system is a major driver of climate change. Today, over 50% of the habitable land is
used for agriculture of which 77% is used by the meat industry. Conventional methods of farming using
chemical fertilizers are major drivers of climate change, depletion of resources and pollution of
ecosystems through excessive nitrogen and phosphorus inputs. Therefore, the need of the hour is a
new model of sustainable agriculture. “Space Agriculture” aims to provide food to space living people
for any future expeditions to outer space. It regenerates food, oxygen and water from metabolic waste.
Since material recycling and in-situ resource utilisation is driven by limited resources available on extraterrestrial bodies, it can be an extreme model of terrestrial agriculture facing the ever-increasing
population on Earth. Space-based technology is of value to farmers, agronomists, food manufacturers
and agricultural policymakers who wish to enhance both production and profitability. Here I propose
models of Space Agriculture that can be implemented on Earth which involves Thermophilic bacterial
co-cultivation of Symbiobacterium thermophilum and thermophilic Bacillus strain S which can play an
important role in increasing the effectiveness of the processing of human metabolic waste and inedible
biomass and of converting them to fertilizer for the cultivation of plants. Higher plants that can grow
here should meet nutritional requirements. These include rice, soybean, sweet potato, and greenyellow vegetables which are good carbohydrate sources. Moreover, these plants can harbour
commensal insect species like silkworm (Bombyx mori) which do not compete with crop production,
rather convert inedible biomass or waste into an edible form. Insect farming is an excellent alternative
to the high GHG emitting meat industry which is needed to supplement fatty acids, proteins, and certain
vitamins in diet. Raising farm animals will not be practical on extra-terrestrial bodies like Mars anyway
because of challenges like transporting large animals to space and the facilities needed to house them.
Insect Farming provides high amounts of calories per unit land while using relatively minor amounts of
water and feed. Similarly, growing protein rich foods from cells in bioreactors like Algae, clean meat,
clean fish and chicken-less egg using appropriate nutrient solutions is another sustainable way to
replace meat. To this model, photosynthetic cyanobacteria like Nostoc can also be integrated since
they can survive in highly alkaline soils because of their cation-exchange capabilities while adjusting
the soil’s pH for the growth of plants. This can play a vital role in areas with alkaline soil like coastal
regions of Gujarat and West Bengal. Tri-culture of rice, water fern (Azolla) and loach fish (Misgurnus
anguillicaudatus) in rice paddies is another proposal for space agriculture and sustainable agriculture
on Earth. In conclusion, if we apply similar models of “Space Agriculture” here on Earth we can plan for
a more sustainable future without affecting the quality or quantity of agricultural produce.

Keywords: Space Agriculture, Sustainable Agriculture, In-Situ Resource Utilisation, Thermophilic
Bacterial Co-cultivation, Cyanobacteria
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Cytological Anomalies in Tapetal and Meiotic Cells of V. Pilosa and their
Impact on Pollen Viability
Geeta Sharma and Tasir Iqbal
Department of Botany, University of Jammu, Jammu
V. pilosa is an important medicinal plant present in temperate regions of western Himalaya. Six
populations analysed presently from Sartingal, Kapra, DKG, Khellani, Sanasar and ManyalGali contain
variable number of chromosomes i.e. 2n = 18, 20, 30, 36, 40, 50, 60, 70 and 80. Studies on PMCs
from the same 6 populations revealed majority of the cells to be euploid with 2n =20 chromosomes and
varying chromosomal associations. Only few cells were aneuploid with 2n = 18 and 22 chromosomes
from Sanasar, Kapra and DKG populations. Most chromosomal associations and least (40.4%) pollen
viability was observed in DKG population indicating a relationship between chromosomal association
and pollen viability. Besides, large variation in chromosome number was observed in tapetal cells of
DKG indicating the effect of tapetal instability on pollen development and viability. Highest pollen
viability was observed in Sanasar population (48.6%).
Keywords: medicinal, chromosomes, pollen viability
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Utilization of Local Peach and Plum Germplasm for Sustaining
Productivity in Stone Fruits
N.A. Deshmukh*, H Rymbai, R. Krishnappa, T. Rameshand and S.R. Assumi
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Among stone fruits, peaches and plum are grown an area of 2.80 thousand hectare with production of
9.91 thousand tonnes at northeastern hill region of India (NHB, 2018). The productivity is low (3.54 t/ha)
as compared with national average (6.42 t/ha), might be due to short productive life of trees, excessive
crop load of undersized fruits and prune to biotic and abiotic stress. Local germplasm as cultivars or
rootstock have proved to improve the stock and scion characteristics and impart tolerance to different
stresses in fruit crops. Considering above experiments was conducted during 2016-2020 to identify
promising local stone fruit germplasm; their rootstock scion compatibility behavior and field
performance. On the basis of pomological traits six promising stone fruit germplasm viz., RC Plum-1(IC0632362); RC Plum-2(IC-0632363); RC Peach-1 (IC-0632364); RC Peach-2 (IC-0632365) and RC
Peach-3(IC-0632366) and RC Peach-4 (IC-0632367) were identified from north eastern states viz.,
Meghalaya; Manipur and Arunachal Pradesh. Among the germplasm, RC Peach-1 recorded highest
seed germination and plant survival (84.0 per cent and 81.08 per cent) followed by RC Peach-3
(79.33per cent and 79.02 per cent) and RC Plum-2 (76.67 per cent and 78.43per cent), while lowest in
control Flordaguard (72.67per cent and 69.86per cent). Similarly RC Peach-1 recorded highest total
root length (222.20 cm) and root surface area (180.0 cm2), while root volume was recorded maximum in
RC Peach-3 (8.18 cm3). In rootstock scion compatibility trial, highest graft success and plant survival
was recorded in plum cv. Kala Amritsari (90.0% and 83.60%) followed by peach cv. Flordaprince
(88.33% and 83.01%) grafted on rootstock RC Peach-1. In field trial on peach cultivars, highest fruit
yield and yield efficiency was recorded in peach cv. Partap grafted on RC Peach-1 (20.15 kg/plant and
0.51 kg cm2 TCSA) followed by peach cv. Florda prince grafted on RC Peach-1 (19.8 kg/plant and 0.48
kg cm2 TCSA). The above findings revealed that local stone fruit germplasm can successfully utilized
for enhancing the productivity at northeastern region of India.
Keywords: germplasm, stresses, germination, rootstock, scion
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Inheritance of Time to Flowering in Chickpea (Cicer Arietinum L.) Under
Cold Stress Conditions
Sanchit Thakur1*, Jai Dev Sharma2 and Kamal Dev Sharma3
1 Department of
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*Corresponding author email: sanchitthakur07@gmail.com
2 Department

In crop plants including chickpea, flowering is the most important trait. Intermediate growth along with
flowering in plants is directly correlated with the yield of the crop. In chickpea, elongation of
reproductive period increases productivity. In order to study genetics of flowering in chickpea under
cold stress conditions, screening of F2 progeny plants obtained from cross of genotypes GPF2 (late
flowering under cold stress) and ICC16349 (early flowering under cold stress) was conducted under
field conditions. Flowering plants segregated in the ratio of 1:3 in F2 generation under cold stress. A
single dominant gene was responsible for governing late flowering in chickpea. Present study could be
valuable for designing efficient breeding strategies for development of early flowering chickpea
cultivars.
Keywords: chickpea, yield, flowering, gene
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A wide range of challenges confront the world's agricultural zones, including population growth,
stagnation in crop yields, low nutrient use efficiency, declining soil organic matter, multi-nutrient
deficiencies, shrinking arable land, water availability, and a labour shortage due to a migration away
from farming. Nanotechnology opens possibilities as a potential solution to these problems. According
to recent findings, nanotechnology packaging can improve nutrient use efficiency as compared to
conventional fertilizers. This concept is part of the growing field of precision agriculture, which involves
farmers using technology to optimise the use of water, fertilizers, and other inputs. Precision farming
improves sustainability of agriculture by lowering waste and energy consumption, which can be
accomplished by focusing on nanotechnology for smart fertilizers, often known as "nanofertilizers."
Fertilizers are generally applied to the soil by surface broadcasting, subsurface placement, or mixing
with irrigation water, and a considerable amount of the fertilizers is lost to the atmosphere or surface
water bodies, polluting ecosystems. Emissions of detrimental greenhouse gases (such as some
nitrogen oxides) and eutrophication occur as a result, with negative repercussions for soil and
environmental health. Nanotechnology, as contrast to traditional fertilizers use, focuses on the use of
smaller quantities. Additionally, nanoscale fertilizers may have the potential to reduce nutrient losses
due to leaching and avoid fast chemical changes, hence improving nutrient usage efficiency and
mitigating fertilizer environmental issues. On the other hand, several artificial arrangements, such as
hydroponic techniques, are neither economical nor sustainable in the long run due to their high cost.
Therefore, it is important to devise long-term methods that result in more nutritious and increased
agricultural output while conserving resources and fertilizers. As a result, developing smart fertilisers
that are more easily absorbed by plants is crucial. Nanotechnology is one possibility for achieving this
goal sustainably and precisely in a long-term and accurate manner. Climate change is currently having
a detrimental impact on agriculture productivity around the world, as illustrated by the downward trend
in crop yields. Mitigation of greenhouse gases (GHG) from agriculture is one of the possible techniques
to reduce the impact of climate change in these scenarios. GHG emissions were found to be lower in
soil treated with Nano-fertilizers than in soil treated with conventional fertilizers. Hence, the Nanofertilizer helps in the slow release of nitrogen, leading to reduction in GHG emissions. Not only this, but
we can also reduce the huge expense of farmers in purpose of fertilizers and indirectly increase the
income of whole farming community with application of Nano technology.
Keywords: Nano fertilizers, Precision agriculture, Sustainable agriculture, Climate change
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Management of Cereal Crop Residue Along with Suitable Nitrogen Level
for Sustainable Rice-Wheat Productivity
Raagjeet Kaur and Manpreet Singh Mavi
Department of Soil Science, Punjab Agricultural University, Ludhiana.
Email: raagjeetkaur302@gmail.com
Intensive farming demands the use of integrated nutrient management system (organic plus inorganic
sources) which might have greater agronomic as well as economic advantages over the chemical
fertilizers used solely. A six-year field experiment was conducted in rice-wheat system to understand
how different rice-residue management practices, when co-applied with different N levels, influence the
crop productivity and nutrient availability. The treatments included rice residue management practices
(Rice straw incorporation-Ri, rice straw removal-Rr and rice straw burning-Rb, rice straw biochar at the
rate 2 t/ha-RBC1 and 4t/ha-RBC2, applied before wheat) in the main plots and 5 nitrogen levels (N1-0,
N2-60, N3-90, N4-120 and N5-150 kg N/ha) in the sub plots. The experimental design was split plot
design. The different rice residue management treatments had the direct effect in wheat and residual
effect in rice. Among the rice residue management practices, plots amended with biochar showed the
highest wheat grain yield, which was significantly higher than Rr, Ri or Rb plots. Wheat grain yield
linearly increased with increase in N level and was found to be maximum under N5 plots. Similar wheat
grain yield was noticed under N3RBC2 and N4Rr, indicating that biochar can produce comparable grain
yield at lower N rate. Likewise, similar beneficial residual effect of the rice residue management
practices was observed in rice crop. Averaged over six years, residual effect of rice-residue
management practices on rice grain yield was maximum in sole RBC plots, whereas sole N5 plots
showed significantly greater rice grain yield in comparison to other N levels. Comparable rice grain yield
was attained under N3RBC2 and N4Rr, indicating that biochar can produce equivalent grain yield at
lower N rate. The results indicate that the co-application of various organic inputs along with N levels
can improve the soil nutrient content compared to the conventional residue removal practices; and the
organic inputs like biochar applied along with lower N level can produce the similar grain yield in rice
and wheat, as that produced by the conventional residue removal practices at higher N level.
Keywords: Rice straw, biochar, nitrogen, residue management, rice, wheat
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Drought Assessment of Southern Part of Uttarakhand Using Standard
Precipitation Index
Shekhar Singh*, Rajat Mishra and Ashish Krishna Yadav
PhD Scholar, G. B. Pant University of Agriculture and Technology, Pantnagar-263145, Uttarakhand.
*Email: shekharsingh861@gmail.com
Drought is a metrological phenomenon which play a vital role in the water resource planning, allocation
and management. By investigating different metrological indices for the drought prone area, future
conditions can be predicted, and best conservation practices be able to mitigate drought conditions. In
the present study of southern part of Uttarakhand state, the standard precipitation index is used to
discover the drought prone area. The SPI was calculated for all study locations by using monthly rainfall
data. The drought and wet events (i.e., moderate, severe, extreme) were categorized by setting a
truncation level to the respective SPI value by using the runs theory concept. The results of the SPI
examination explore during study period Almora district was under the moderate drought (SPI value 1.21) in 1986 and rest of all time faces near normal drought condition (SPI value -0.43). Similarly, the
normal drought events were found in Pantnagar (SPI value -0.51) followed by Mukteshwar (SPI value 0.43) and Lansdowne (SPI value -0.39) during study period. Thus, the outcomes of this study can be
utilized to formulate the mitigation strategy in that way to store the surplus water in wet eras and utilized
the same during drought for domestic and agricultural drives in the concern area.
Keywords: Drought, Rainfall, Standard Precipitation Index, Uttarakhand
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Morphological Characterization of Indigenous Acid Lime (Citrus
Aurantifolia Swingle) Genotypes of Jammu Province
Shilpy Kumari1, Akash Sharma1, Romesh Salgotra2 and Manish Sharma3
1Division

of Fruit Science, Faculty of Agriculture, SKUAST-J, Chatha, Jammu-18009, Jammu and
Kashmir-India
2School of biotechnology, Faculty of Agriculture, SKUAST-J, Chatha, Jammu-18009, Jammu and
Kashmir-India
3Division of Statistics and Computer Sciences, Faculty of Agriculture, SKUAST-J, Chatha, Jammu18009, Jammu and Kashmir-India

Acid lime (Citrus aurantifolia Swingle) is one of the most commercially important citrus fruits grown in
the country, besides orange, mandarin and grapefruit and is traditionally cultivated in union territory of
Jammu and Kashmir. Lime is found growing naturally in Jammu province and has huge genetic
diversity of lime germplasm, but very little work has been done in the past highlighting the
distinguishable morphological features. Climate is a major environmental factor that controls the
distribution and growth of plant genotypes. Genotypes occupying large ranges which also span more
than one climate zone usually show large intraspecific variation in physiology, morphology, and growth
rate. Morphological study is an essential component for the assessment of diversity and classification.
Determination of genetic variation at morphological level is of fundamental to citrus breeders for the
development of elite cultivars with desirable traits. In the present study, extent of genetic variability
among existing acid lime genotypes was studied for the purpose of commercial cultivation in specific
agro-climatic conditions. Seventy acid lime genotypes from different areas were selected from five
district of Jammu province. Morphological characterization was done by IPGRI Citrus descriptor. The
results revealed that maximum tree height (4.2 m) was recorded in genotype JMU-Nag (66). Most of the
genotypes were obloid in tree shape with spreading tree growth habit and dense branching habits.
Among leaf characters most of the genotypes had medium colour of leaf blade and elliptic lamina
shape. Maximum fruit weight (56.26 g), fruit diameter (49.57 mm), fruit length (55.70 mm) and total yield
(160.28 Kg/tree) was recorded in genotype JMU-Nag (70) whereas width of epicarp at equatorial area
(2.50 mm) was recorded maximum in JMU-Log (9). Cluster dendrogram grouped seventy lime
genotypes under two main clusters A and B representing the intensity of diversity and closeness among
them. Cluster-A had four genotypes and cluster B is further divided into nine sub clusters comprising of
sixty-six genotypes. As cluster I comprised of only four genotypes and formed the separate and most
distinctive cluster representing JMU-Pana (41), JMU-Jib (36), JMU-Nag (65), JMU-Nag (70) as the
most diverse genotypes. The genotypes JMU-Nag (70) was found most suitable for cultivation in
Jammu province as it performed well with higher yield and more fruit weight with less width of epicarp.
Keywords: Citrus aurantifolia, Acid lime, morphological, characterization, fruit characters
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Impact and Mitigation Strategies for Climate Change with Reference to
India
Divya Sharma, Vikas Sharma and Rohit Kumar Arora
Division of soil science and agriculture chemistry, FoA, SKUAST-Jammu
Email: sharmadivya.soil@gmail.com
Climate change refers to any significant change in the measure of climate lasting for an extended
period of time. Climate is the primary determinant of agricultural productivity. Over the past few
decades, the man-induced changes in the climate have intensified the risk of climate dependent crop
production. The most imminent of the climatic change is the increase in the atmospheric temperature
due to the increased levels of greenhouse gases in the atmosphere. It has manifested in terms of
frequent occurrence and repetition of events like droughts, melting of glaciers, rising sea levels,
unpredictable weather patterns, land degradation, loss of wildlife and biodiversity, and more frequent
wildfires. The quantity of rainfall and its distribution has become increasingly uncertain. These changes
are already demonstrative causing serious threat to food security of the nation. Climate change can
affect agriculture through their direct and indirect effects on the crops, soils, livestock, and pests.
Increase in temperature can reduce crop duration, increase crop respiration rates, alter photosynthesis
process, affect the survival and distributions of pest populations and thus developing new equilibrium
between crops and pest, hasten nutrient mineralization in soils, decrease fertilizer use efficiencies, and
increase evapotranspiration. Climate change also have considerable indirect effects on agricultural land
use in India due to availability of irrigation water, frequency and intensity of inter- and intra-seasonal
droughts and floods, soil organic matter transformations, soil erosion, changes in pest profiles, decline
in arable areas due to submergence of coastal lands, and availability of energy. Furthermore, the
contribution of agriculture to global warming is due to enteric fermentation, improper manure and
fertilizer management, methane emissions from the rice fields etc. Potential adaptation strategies to
deal with the impacts of climate change are developing cultivars tolerant to heat and salinity stress and
resistant to flood and drought, modifying crop management practices, improving water management,
adopting new farm techniques such as resource-conserving technologies, crop diversification,
improving pest management, better weather forecasts and crop insurance and harnessing the
indigenous technical knowledge of farmers. The focus is to sequester additional carbon in agricultural
systems by adopting conservation agriculture practices, use of biochar, organic manures, cover crops,
INM in the agro-ecosystems, reducing N2O emissions by improved management of N fertilizers,
conventional rice growing methods to be substituted by direct seeded rice, site specific nutrient
management, climate smart agriculture, improving the dietary feeds of livestock and shifting away from
high-carbon intensity agricultural products such as meat from ruminants.
Keywords: Climate change, agriculture, greenhouse gases, carbon sequestration
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Climate Smart Agriculture – Way to Food Security
Debasree Saha
Assistant Professor, Department of Agronomy, College of Agriculture, Tripura

Growing population and changing diets are driving up the food demand. Production is struggling to
keep up balance as crop yields level decrease/off in many parts of the world. Ocean health declines as
well as natural resources—including soils, water, and biodiversity—are stretched down dangerously.
Climate change’s negative impacts are already being felt, in the form of increasing temperatures,
weather variability, shifting agro-ecosystem boundaries, invasive crops and pests, and more frequent
extreme weather events. On farms, climate change is reducing crop yields, the nutritional quality of
major cereals, and lowering livestock productivity. Climate-smart agriculture (CSA) is an integrated
approach to managing landscapes—cropland, livestock, forests, and fisheries. It helps to guide actions
needed to transform and reorient agricultural systems to effectively support development and ensure
food security in a changing climate. Three main pillars of climate smart agriculture are increasing
agricultural productivity and incomes; adapting and building farms more resilience to climate change;
and reducing and/or removing greenhouse gas emissions associated with growing foods, where
possible. Climate-smart agriculture is rooted in sustainable agriculture. More productive and resilient
agriculture is built on the sound management of natural resources, including land, water, soil and
biodiversity. Conservation agriculture, agroforestry, improved livestock and water management,
integrated pest management and ecosystem approaches to fisheries and aquaculture can all make
important contributions in this area.

Keywords: Climate change, Smart agriculture, Food security, Conservation agriculture
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Climate Smart Livestock Farming: Why & How?
Sheikh Shubeena, Abdul Hai, S.A. Hamdani, A.H. Akhand, Sanober Rasool, Neha
Ayman, Namera Thahby
Division of Veterinary and Animal Husbandry Extension, FVSc. & A.H., SKUAST-Kashmir
Climate change is transforming the planet’s ecosystems and threatening the well-being of current and
future generations. By 2050 world population will require a 60 percent increase in total agricultural
production. Agriculture is the most vulnerable and sensitive sector affected by climate change because
of its dependency on local climate parameters like rainfall, temperature, soil health etc. Enhancing food
security while contributing to mitigate climate change and preserving the natural resource base and
vital ecosystem services requires the transition to climate smart agricultural production systems. The
livestock sector contributes to the livelihoods of one billion of the poorest population in the world and
employs close to 1.1 billion people. The solution towards decreasing the impact on the environment
from the livestock sector is the climate smart livestock farming. The climate change has impact on the
livestock and livestock also have the impact on climate change. The impact of the climate change on
livestock includes change in growth, production, reproduction, disease occurrence and adaptation.
While as livestock production contributes about 12%–18% of all anthropogenic greenhouse gas
(GHG)emissions and 7.1 gig tonnes of CO2 equivalent. Beef (41%) and cattle milk (20%) production
account for the majority of livestock sector’s emissions. Strategies to reduce GHG emission from
Livestock Production includes the management strategies (Grazing Management, Animal Breeding and
Improved genetic selection, Pasture management, and Improved nutrition etc. ), Nutritional Strategies
(Concentrate supplementation, Diet modification, Propionate enhancers, Oil supplementation,
Defaunation, Tannin Supplementation etc.) and other Strategies like Immunization, Recombinant
technology, Chemical inhibitors, Rumen microbial intervention etc. Some more Adaptation options
includes Crop/livestock diversiﬁcation, developing extension services, improving forecast models. There
is also need for the strategies to adopt and disseminate the Knowledge about Climate Smart
Agriculture and Livestock. various methods like Climate Awareness programmes and Campaigns,
Exhibitions, Climate workshops, Climate Farmers field schools (FFS) etc. can be used for disseminating
climate smart agricultural technologies. Livestock contribution to environmental problems is on a
massive scale and its potential contribution to solution is equally large. The impact is so significant that
it needs to be addressed with urgency.
Keywords: Climate Change, Livestock, emissions, Greenhouse, Gases, mitigation
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Circadian Clock Mechanisms in The Plant Immunity Shadow Clock Of
The Cell System
Bushra Rasool
Corresponding address: bushrarasool13@gmail.com
The activities of the cell entirely depend on the time regulation of the day variations of the earth
rotations, the variations of the cell functions depends on the circadian rhythms of the day to day. The
core clock system that internal oscillate the cellular mechanisms with its hindrance appearance make
the cell to function properly, endogenous circadian clock to encounter day and night and seasonal
changes and to subsequently coordinate their metabolism, physiology and behaviour with changes in
the environment. The plant circadian clock is endogenous and self-sustaining timing mechanism. Three
fundamental conditions rhythm can be termed as “Circadian”; 1. It must be continuing to oscillate in the
absence of environmental cues. 2. It should synchronize with entrain light signals and temperature; 3. It
should demonstrate nutritional and temperature compensation. The period of the circadian clock is
approximately 24 hour coinciding with the period of Earth’s rotation around its axis. Although the period
of the clock does not vary seasonally, the phase and amplitude may vary seasonally in response to
changes in the duration of day and night. The circadian system has three major parts: the input
pathways, the central oscillator (clock) and the output pathways. Plants activate timed defence with
various strategies to anticipate daily attacks of pathogens and pests and to modulate responses to
specific invaders in a time-of-day-dependent manner. The shoot apex clocks have been described to
function as master clocks with properties like those of the SCN (Suprachaismatic Nucleus) in mammals.
The shoot apex clocks are closely coupled, displaying a high degree of circadian communication. Many
fungal and oomycete pathogens exhibit time-of-day-dependent hyphae development, sporulation, and
spore dissemination, suggesting the involvement of the circadian clock. Understanding of the circadian
clock controlling the plant defence in different ways provides a foundation for future work. The
synchronization of disease treatment and plants internal clock could result in efficient disease control
and decreased crop yield losses. The Circadian clock is an important integrator of environmental cues
that coordinates the physiological response of the plant through a complex genetic network.
Keywords: Anticipate, Circadian, Endogenous, Oscillate
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Current Problems in Indian Agriculture And Adapting To Climate Smart
Agriculture
Amrita Mukherjee1 and Swapna Mukherjee2
1Email- amritageol95@gmail.com 2Retired Director of Geological Survey of India
India, where half of the land is used for agriculture, produces low yield per hectare compared to other
countries. This is due to the combination of many factors such as climate change, low yielding seeds,
economic condition of farmers, inefficient policies and lack of knowledge for sustainable agriculture.
Overuse of N fertilizer for high yield has caused soil degradation and deficiency of other nutrients. Goal
of Climate Smart Agriculture (CSA) practices is to increase productivity, enhance resilience of crops
and reduce emissions. It has been adopted by countries all over the world. Despite considerable efforts
by many organisations in India, adaptation rate by Indian farmers is quite low. Technologies such as
Drip Irrigation (DI) which largely reduces water usage has been known to farmers for many years but
still it has not been used in full potential. However, Climate smart villages (CSV) in Haryana and Bihar
has sustainably increased production and reduced greenhouse emission. The CSV project has also
been extended to states like Punjab, Andhra Pradesh and Karnataka. CSA practices include organic
farming such as use of green manure for an alternative to chemical fertilizers for rainfed regions. It adds
nitrogen and organic matter to soil without causing any harm to the environment. Knowledge of
integrated nutrient management which requires applying of fertilizers of right amount at right time can
help in increasing productivity of crops. CSA practices also includes modern agricultural technologies
such as precision farming and use of artificial intelligence which are expected to grow in India at the
rate of 22.5% by 2025. Livestock industry which contributes about 58% of total emission in agriculture,
has been vastly overlooked. Climate smart livestock farming can help release some pressure from
agricultural sector. Policymakers can play a crucial role in spreading knowledge and implementing laws
which can bring a change in Indian agricultural sector.
Keywords: Climate smart agriculture, Indian farmers, modern technologies
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Transforming Agriculture through Digital Technologies in Northeastern
States of India
Telem Matouleibi Chanu
Department of Social Science, College of Horticulture & Forestry, Pasighat, CAU-Imphal
Indian Agriculture showed steadily rise in the food grain production 252.23 million tonnes in 2015-16 to
271.98 million tonnes in 2016-17.The North East India comprising of eight states namely Assam,
Arunachal Pradesh, Meghalaya, Manipur, Mizoram, Nagaland, Sikkim and Tripura has a total
geographical area of 262180 sq.km which is about 8% of the country’s total area with a population of
about 45 million (2011 census). Agriculture and allied sector is the major source of livelihood for the
majority of the workforce (around 50-70% across the states). In the recent lockdown period during
Covid-19 pandemic when other sectors of growth showed sharp decline in GDP even at that time the
Agriculture Sector showed a positive and majority of workforce directly or indirectly engaged in
agriculture. Digital innovations and technologies may be part of the solution. Technologies can also
support farmers to anticipate and respond to pest attacks, crop failures and climatic changes through
timely weather-based agro-advisory messages and thus play a crucial role in decision making of the
farmers. The so-called ‘Fourth Industrial Revolution’ (Industry 4.0) is seeing several sectors rapidly
transformed by ‘disruptive’ digital technologies such as Blockchain, Internet of Things, Artificial
Intelligence and Immerse Reality. In the agriculture and food sector, the spread of mobile technologies,
remote-sensing services and distributed computing are already improving smallholders’ access to
information, inputs, market, finance and training. Digital technologies are creating new opportunities to
integrate smallholders in a digitally driven agri-food system (USAID, 2018).The use of Smart phones is
not limited to only urban areas but it also shows existence in rural areas. The young generation is more
prone to use of digital technologies and uses of smart phones. A schedule is sent to 100 farmers to
find-out the usability of digital technology in their field. The study showed that the majority of the
farmers used digital information in getting news updates on different issues including agriculture on
their mobile such as market related information, government schemes and insurance related
information followed by solutions to insect pest problems and information about input price. However,
there are challenges to consider in the ‘digitalization’ of agriculture and food value chain such as weak
technological infrastructure, high costs of technology, low levels of e-literacy and digital skills, weak
regulatory framework and limited access to services mean these areas risk being left behind in the
digitalization. The infrastructure and internet facility is needed to upgrade so that the farmers from
remote areas can also be connected with digital information and technologies. Besides, the
transformation must be done carefully in order to avoid an increase of a ‘digital divide’ between
economies and sectors and between those with differing abilities to adopt new technologies.
Keywords: Digital tools, Transfer of Technology and Transformation of Agriculture.
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Farm Design Model – A Tool to Assess Resource Utilization In
Sustainable Climate Smart Integrated Farming System
1Vasuki,

V.,2K. Sathiya Bama and 3K.R. Latha

1Asst. Prof. (Agronomy), Dept. of DSOA, TNAU, Coimbatore (vasukimanii@gmail.com),
2Assoc. Prof. (SS & AC) Tamil Nadu Rice Research Institute, Aduthurai (kssoilscience@gmail.com),
3Professor (Agronomy), TNAU, Coimbatore (palaniappan_latha@yahoo.co.in)

In India, Integrated Farming System is the best option for mitigating climate change and enhancing the
quality of life of marginal and small farmers. Small sized holdings, irregular and inadequate monsoons
make it difficult for small farmers to thrive on cropping alone. Hence, a whole farm approach by
integrating various allied enterprises with cropping for better security, sustenance and productivity is
necessary. Integration of various enterprises in a farm ensures recycling of residues, optimum resource
use, and higher employment, minimization of risk and uncertainties and increased farm income. To
achieve a balance between the utilization of resources and to identify the effective utilization and to
reduce overuse Farm Design model plays a crucial role. Farm Design model helps in assessing the
resource utilization of the farm. Initially, the inventory, livestock, inputs used in the farm has to be done
in the model. Later when we evaluate, the model describes the data for cropping systems like number
of plant species, nitrogen fixation, effective organic matter per year, erosion C factor, water demand,
crop methane emission factor. For each parameter it requires voluminous data to be fed. After data
feeding, evaluate will run the model and give overview of the crop areas and rotations. The species
richness and eveness indicators like margalef index and shannon index is measured for whole farm
and crop areas. For best results it should be positive and higher or nearer to one. Details of production
and use of the farm is estimated. Feed balance within the farm is estimated. It also estimates the OM
balance, manure, pesticides, energy, nutrients, C Cycle, N cycle, P cycle, K cycle, water, labour, profit,
GHGs, Profit, Human Nutrition Indicators. The profitability and sustainability of the Integrated Farming
System can also be estimated. Farm Design model was attempted for the field experiment on
Integrated Farming System(IFS) for small farmers of irrigated uplands in Western Zone of Tamil Nadu
was conducted during 2017 - 2018 in Eastern Block farm of TNAU, Coimbatore by adopting the AICRP
– IFS (TNAU), Coimbatore model in 1.00 ha, viz., crop - horticulture - dairy - goat rearing–
vermicompost–border trees and kitchen garden. Cropping systems (CS I (Cowpea (G) – Ragi – Green
manure), CS II (Maize – Sunflower – Green Manure), CS III(Prosomillet - Chillies – Green manure), CS
IV (Pearl Millet - Cotton – Green Manure), CS V (Cumbu Napier grass + Desmanthus)); Horticulture
(Aonla, Sapota, Guava + Acid Lime, Pome granate); Dairy (HF cross 2 cow + 1 heifer); Goat
(Tellicherry 10 + 1); Vermicompost; Kitchen garden, grazing yard with Agroforestry trees, compost yard
and border crops (Annual Moringa, Agathi, Curry leaves and Glyricidia). IFS Model recorded an overall
gross return of Rs. 7,736,32 and net return of Rs. 3,54,271 with a B:C ratio of 1.82/ year. Cropping
component recorded a maximum net return of 1,46, 464.Highest MEY (18.95 t) was recorded with
Dairy and Goat unit followed by cropping unit with 13.9 t. By residue recycling the total quantity of
nutrient addition achieved was 272 kg N, 98 kg P and 235 kg K. By using Farm Design Model, it can be
understood that with data entry many parameters can be evaluated easily and also the cycle of
resources and its usage in the system can be evaluated easily.
Keywords: model, farm, sustainability, cropping
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Impact of Green House Gases on Agriculture and Its Management
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Though India is blessed with the boon of climate variability, the climate change induced by the alarming
increase in the concentration of greenhouse gases has its impact heavily felt as well as its imminent
grave consequences are apprehended in Indian scenario. The manifestation of climate change is global
warming, associated with the changes in hydrologic regimes and other climatic variables. Progress has
been significant in climate sciences and in the direct and indirect influences of climate on agricultural
productivity. The whole agricultural production ecosystem is intimately related with climate variables. If
the climate change occurs, according to the scientific community opinions, its immediate victim would
be agricultural production system causing severe crop failures. Thereby livelihood and food security in
India would be at great risk as it is primarily dependent on agriculture thus making the future challenges
more complex and demanding. According to the IPCC, global temperatures are expected to increase
between 1.1and 6.4°C during the 21st century and precipitation patterns will be altered leading to more
frequent hot extremes, floods, droughts, cyclones and gradual recession of glaciers, which in turn
would result in greater instability in food production. It is estimated that crop production loss in India by
2100 AD could be 10-40% despite the beneficial effects of higher C02 on crop growth. Dynamics of
pests and diseases will also be significantly altered. Agriculture contributes to 28% of the Indian
greenhouse gases emissions, primarily due to methane emission from submerged rice (Oryzasativa L.),
enteric fermentation in ruminant animals, and nitrous oxides from application of manures and fertilizers
to the soils due to many chemical reactions. The rate of soil organic matter decomposition would be
higher due to increased temperatures with a resultant effect of decreased soil organic carbon and more
gaseous loss of nitrogenous fertilizer. With the rise of sea level, there will be problem of increased
levels of soil salinity and flood risk. Potential approaches to reduce these emissions include mid-season
drainage or alternate drying in rice, approaches to increase N-use efficiency and soil carbon, and
improvement in livestock diet. Simple adaptation strategies, such as change in planting dates and
varieties could help in reducing impacts of climate change to some extent (Aggarwal.et.al.,2008).
Additional strategies for increasing our adaptive capacity include development of adverse climatetolerant genotypes and land-use systems, providing value-added climatic risk management services to
farmers, and improved land-use policies and risk management though early warning system and cropweather insurance and establishing climate smart soil management (Paustian.et.al.,2016).
Keywords: climate change, global warming, agriculture, strategies
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Significance of Conservation Tillage on Sequestration of Carbon Under
Pigeonpea-Soybean Intercropping in Inceptisols
Nilam Kanase, N.M. Konde, P.A. Gite, A.N. Paslawar, S.M. Jadhao and D.V. Mali
Department of Soil Science and Agricultural Chemistry
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola (MS)
Corresponding Author: nilam.konde@gmail.com

The eastern Maharashtra is known for its rain dependent agriculture, considering the subtropical
climatic conditions, great amount of carbon is losing through higher oxidation rate which resulted into
decline in crop yield and soil health. With this view an experiment was laid out in fifth cycle of ongoing
research trial to assess the effect of conservation tillage on carbon sequestration under pigeonpeasoybean intercropping in Inceptisols during 2014-15 at Dr. PDKV, Akola. Ten different treatments
consisting conventional and minimum tillage, were replicated thrice in randomized block design in
alkaline Inceptisols. Similarly, the sunhemp was also grown and buried at flowering stage in one of the
treatments. From the result, it was observed that, intercropping of pigeonpea + soybean under
minimum tillage enhanced carbon sequestration due to greater amount of under surface carbon
transport. The amount of biomass and carbon sequestration in terms of CO 2 was found highest under
Pigeon pea + soybean (1:5) in MT. Similarly, the highest carbon stock (27.71Mgha-1) was computed
where, sunhemp was intercropped with pigeonpea under minimum tillage. Comparatively higher
organic carbon 6.83 g kg-1 was recorded under the same treatment. The adoption of Pigeonpea +
sunhemp (GM) under MT recorded higher microbial biomass carbon (283.93 µg g -1 soil) and
dehydrogenase activity (69.70 µg g-1 soil) as compared to sole cropping under conventional tillage
(53.65 µg g-1) indicating the importance of conservation tillage. Hence, pigeonpea + sunhemp
intercropping under minimum tillage is the most vital way to maintain sustenance of soil productivity as
well as fertility in the changing climate scenario of rainfed agriculture.
Keywords: carbon, conservation agriculture, intercropping, tillage
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Performance of Bajra Napier Hybrid Varieties Under Varying Shade
Levels
Deepthi C., Navya M.V. AND Usha C. Thomas
Department of Agronomy, College of Agriculture, Vellayani- 695 522, Kerala
email: deepthichonat@gmail.com

Bajra Napier Hybrid is a very popular perennial fodder grass among the dairy farmers of Kerala, as it is
very well suited for the tropical condition. It is a high yielding, highly nutritious and palatable perennial
grass. In the past few years several new varieties of BN hybrid were released, and they are getting
more acceptance among the farmers. A study was carried out at College of Agriculture, Vellayani,
Thiruvananthapuram, Kerala, during 2019-20, to assess the influence of different shade levels on the
yield of promising varieties of Bajra Napier hybrid. Knowledge about the shade tolerance of different
varieties of BN hybrid will help the farmers to cultivate this crop in coconut garden as well as the
homesteads with different trees species, which offers a good opportunity to increase area under fodder
production in the state. The experiment was laid out in split plot design with 12 treatment combinations
in 3 replication, main plot treatments were different shade levels (open, 25% shade, 50% shade) and
subplot treatments were different Bajra Napier hybrid varieties (Suguna, Susthira, CO-3, CO-5). Data
on yield revealed that shade levels had significant effect on green fodder yield(GFY) and dry fodder
yield (DFY) of different Bajra Napier hybrid varieties. During the study period, highest GFY of BN hybrid
varieties were recorded under open condition followed by 50% shade and among different varieties,
CO-5 recorded maximum GFY. Among all the treatment combinations, CO-5 under open condition
recorded the maximum green fodder yield (173.630 tonnes/ ha in four harvest) which was followed by
CO-3 under open condition. Under open condition, CO-5 recorded the maximum GFY followed by CO3, and the minimum GFY was recorded by Susthira. Under 25% shade, CO-5 recorded the maximum
yield followed by Susthira and minimum was recorded by Suguna. Under 50% shade, Suguna recorded
the maximum GFY as compared to other varieties. DFY followed the same trend as that of green fodder
yield. Open condition recorded the maximum DFY (32.845 tonnes/ ha in four harvest) and the minimum
DFY was recorded in 25% shade level. Considering the variety alone, CO-5 recorded the maximum dry
fodder yield (27.258 tonnes/ ha in four harvest). Under open and 25 % shade level, maximum DFY was
recorded by CO-5 but in 50% shade level CO-5 recorded the minimum DFY.
Keywords: Bajra Napier hybrid, Dry fodder yield, green fodder yield, CO-5, CO-3
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Precision Farming and Its Role In Crop Production And Soil Fertility
1Shivangi

and 2Omkar Singh
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of Agronomy, 2Department of Soil Science & Agricultural Chemistry,
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, 250110
Email: singhomkar.agri@gmail.com
The global food system faces formidable challenges today that will increase markedly over the next 40
years. Much can be achieved with the current technologies and knowledge. Precision farming is an
approach where inputs are utilised precisely to increase average yields as compared to traditional
cultivation techniques. Hence it is a comprehensive system designed to optimize production by using a
key element of information, technology, and management, so as to increase production efficiency,
improve product quality, improve the efficiency of input use, conserve energy and protect environment.
The critical SPAD value of 41 with 30 kg N ha-1 and critical LCC value of 4.5 with 30 kg N ha-1 were
found to be suitable for guiding N application to achieve the highest grain yield. Results from three
years pooled data revealed that significantly higher grain and straw yield were recorded in laser
levelling with zero tillage and 100% previous crop residue retained treatment (2450 and 2756 kg ha-1,
respectively) which was on par with laser leveling with zero tillage and 50% previous crop residue
retained treatment (2340 and 2654 kg ha-1, respectively) as compared to other treatments and
significantly lower yield (1850 kg ha-1) was recorded under control. Precision Agriculture gives farmers
the ability to use crop inputs viz. fertilizers, pesticides, and irrigation water etc. more effectively.
Precision Agriculture can address both economic and environmental issues. Based on current studies
precision techniques such as laser land leveller, LCC, SPAD etc. can produce higher yields with lower
cost as compared to traditional farming practices.
Keywords: Precision farming, SPAD, LCC, zero tillage, Precision Agriculture
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Role of Biofertilizers in Sustainable Agriculture
Sneahpreet Kour, Upma Dutta and Brajeshwar Singh
Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu
Biofertilizers are the substances which contain microorganisms. Those microorganisms may be fungi,
bacteria, and protozoa which have ability to increase fertility of soil by Nitrogen fixation, Phosphorous
solubilization, and Iron sequestration. These processes convert insoluble form of nutrients into soluble
form and make it available to the roots of plant which easily take them up and utilize them. There are
variety of the crops whose productivity can be increased by applying biofertilizer such as rice, oat, and
other grain crops. Biofertilizers consist mainly of beneficial microorganisms that can be released
nutrients from raw materials and plant residues in the soil and make them available commercially where
specific strains are used as biological fertilizers. The exploitation of beneficial microbes as a biofertilizer
has become paramount importance in agriculture sector for their potential role in food safety and
sustainable crop production. The eco-friendly approaches inspire a wide range of application of plant
growth promoting rhizobacteria (PGPRs), endo- and ectomycorrhizal fungi, cyanobacteria and many
other useful microscopic organisms led to improved nutrient uptake, plant growth and plant tolerance to
abiotic and biotic stress. There are different types of microorganisms which are used in the biofertilizers. Bio-fertilizers offer great potential for not only improving soil fertility but also provide for
efficient use of various resources for increasing crop production on sustainable basis. They help in
maintaining long term soil fertility and sustainability by fixing atmospheric N2, mobilizing fixed macro
and micro nutrients or convert insoluble P in the soil into forms available to plants, there by increases
their efficiency and availability. Nowadays, the liquid biofertilizers are showing a very good response in
various crops which overcomes the previous restrictions of the application of biofertilizer. While dealing
with biofertilizers there are some species of microorganism which are using for enhancing the use
efficiency of the micronutrient and along with that the decomposer of the organic residue. After all, we
are in the need of cost-effective option and responsive one which can reduce the degradation of soil by
chemical application, and we can say them as an eco-friendly input material for the sustainable
agriculture. Bio-fertilizers being essential components of sustainable farming play vital role in
maintaining long term soil fertility and sustainability of crop production.
Keywords: Biofertlizers, microorganisms, soil fertility, crop production
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Sapota Based Agroforestry Practice for Controlling Erosion, Enhancing
Productivity, and Mitigating Climate Change In Semi-Arid Ravine
Ecosystem Of India
Raj Kumar1,2, Dinesh Ginger2, Vijay Kakade2, Dhakshanamoorthy Dinesh2, Gaurav
Singh2, Sneha Dobhal3
1 ICAR-Central Soil Salinity Research Institute, Karnal, Haryana, India
2 ICAR-Indian Institute of Soil and Water Conservation, Research Center, Vasad, Gujarat, India
3VCSG Uttarakhand University of Horticulture and Forestry, Ranichauri, Tehri, Uttarakhand, India
Agroecosystems in degraded lands are subjected to severe soil erosion and adverse climate change
impacts that results into the low crop production. Agroforestry has the great potential to control erosion,
produce sustainable economic yield, sequester atmospheric carbon, and provide resilience to extreme
weather events. Therefore, an experiment was conducted for eight years (2010-2017) in five systems:
(i) Sole crop (SC), (ii) Sapota and crops on terrace (SCTe), (iii) Sapota on terrace (STe), (iv) Sapota
and Trenches on slope (STrS), and (v) Sole Sapota on slope (SS), and their performance was
assessed in term of impact on crop yield, tree growth and carbon stock, soil erosion and soil physiochemical properties. The results of the investigation showed that treatment STe and STrS reduced
runoff by 16–34% and soil loss by 15–25%, compared to SS. During the drought periods, fruit yield was
recorded highest in uncultivated terrace (STe) followed by cultivated terrace (SCTe), trench STrS, and
least in sole slope. The plant populations and economic yield of Cowpea and castor crop were recorded
significantly higher during normal rainfall, but a decline was observed for rest of the rainfall events. The
low annual rainfall such as drought resulted in the mortality of sapota tree and reduction in biomass
production of the grasses, while terraces and trenches measures reduced the tree mortality and
enhanced the biomass production, carbon stock and carbon sequestration in sapota compared to sole
slope, under all the rainfall conditions. Overall, biomass, carbon stock and carbon sequestration of
sapota were observed greater in the uncultivated terrace (STe), followed by cultivated terrace (SCTe)
and trench (STrS) systems, respectively, while, overall, their lower value was observed in slope system
(SS). The highest system productivity as cowpea equivalent yield (CEY) was obtained under
agroforestry system (SCTe; sapota + cowpea + castor) which fetched 66.82 q/ha and increased CEY
by 162% and 81.9%, compared to the sole crop (SC) and sole tree planting (STe) systems,
respectively. In soil, improvement in organic carbon (11-21 %), nitrogen (10–13 %), phosphorus (25–32
%) and potassium (4–13 %) was also observed with reduced soil erosion in different systems.
Therefore, tree plantation should be augmented with the appropriate soil and water conservation
measures for achieving greater ecological and economic benefits in degraded ravine lands.
Keywords: Agroforestry, Productivity, Erosion control, Climate change
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Trend Analysis of Precipitation Over Marathwada Region, Maharashtra
Using Rclimdex Model
Sujeet Deshmukh and Jaywant Jadhav
Department of Agricultural Meteorology, College of Agriculture, Pune. Maharashtra .
In Marathwada region the annual rainfall is highly variable, ranging from less than approximately 700
mm–800 mm and its distribution is unevenly spread between all the district locations. Climate change
threatens to increase air temperatures and evapotranspiration, increase the risk of intense rainstorms,
and increase the risk of heat waves associated with drought. The objective of this study is to assess the
change trends of daily precipitation extremes over Marathwada region in Maharashtra state which
includes Aurangabad, Beed, Latur, Osmanabad, Nanded, Jalna and Parbhani districts during the period
between 1981 and – 2010. Precipitation indices do not illustrate statistically significant trends across
the whole region. The annual trends of decadal precipitation events showed that there is >= 1mm
rainfall and simple daily intensity index (SDII) has significant trend in Marathwada region among all
selected districts of Marathwada region. While, the higher decadal trends of precipitation events are
observed in Jalna, Nanded, Osmanabad and Parbhani district (i.e., 1991-2000 and 2001-2010)
respectively. The overall study over Marathwada region shows that there is decrease in rainfall trend.
There is unpredictable and contemplated rainfall over all the districts. Data were subjected to quality
check, and indices of climate extremes were calculated by RClimDex software.
Keywords: climate change, precipitation, drought, RClimDex
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Sustainable Use of Rainwater and Soil Health Management in Order to
Modification of Soil Climate for Sustainable Agriculture
Shiv Kumar Bhuarya1 and Rakesh Kumar Bhagat2
Krishi Vigyan Kendra, Jashpur (C.G.), 496220
E-mail: shivbhuaarya@gmail.com
Worldwide water management in irrigated and rain-fed agriculture is becoming more and more complex
to overcome the expected water scarcity stress. In addition to this, challenges of global warming and
climate change would have to be met through the judicious application of water in agriculture through
climate-smart water technologies. Agriculture is an important sector in India and many developing
countries, providing huge employment opportunities to rural populations, and supporting to achieve
food and nutritional security goals. Sustainable crop, grazing and forest systems can sequester
substantial and variable amounts of carbon from the atmosphere and store it in soils and vegetation.
Water storage in the soil depends on many factors, including rainfall, soil depth, soil texture (clay
content) soil structure and topography of the area. Soil management can influence rainwater infiltration
and the capacity of the soil to reduce soil water evaporation and store water in the soil. Groundcover
management can have highly beneficial effects on soil surface conditions, Soil organic matter content
(SOC), soil structure, porosity, aeration, and bulk density. Improvements in these properties influence
infiltration rates, water storage potential and water availability to plants. These improvements also
increase the effectiveness of rainfall and enhance productivity. They also reduce rates of erosion, the
dispersion of soil particles and the risks of waterlogging. In waterlogging conditions rainwater harvesting
in underground and overhead water tanks to utilize drip or sprinkler irrigation can minimise water stress
and enhance cropping area. Soils and their management for Climate smart agriculture (CSA) within the
soil matrix, stable forms of organic carbon, such as humus, can hold up to seven times their own weight
in water. An increase of 14.4 litres of extra water could be stored per square metre in the top 30 cm of
soil for every 1 percent increase in the level of SOC. On one hectare that is equivalent to an additional
144000 litres of water. Sandy soils are inherently permeable and in hot, dry areas, evaporation rates
are high and organic matter breaks down very quickly. For these reasons in drylands and coarsetextured soils the accumulation rate of organic matter is expected to be lower. Crop management
systems that reduce soil disturbance (e.g., ploughing and hoeing) and bring about a high accumulation
of organic matter should be introduced. Mulching is simple techniques that buffers soil temperature and
helps the soil-crop system reduce evaporation and the mineralization of organic matter. Mulching also
counteracts the nutrient loss.
Keywords: Soil, Water, crop, evaporation, irrigation, management.
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Traditional Agriculture: A Climate-Smart Approach for Sustainable Food
Production
Manpreet Kaur*, Parveen Sharma and Hem Lata,
Department of Vegetable Science and Floriculture
CSK Himachal Pradesh Agricultural University, Palampur (HP), India
* Email: 1294manpreet@gmail.com

Sustainable food production is one of the major challenges of the twenty-first century in the era of
global environmental problems such as climate change, increasing population and natural resource
degradation including soil degradation and biodiversity loss. Climate change is among the greatest
threats to agricultural systems. Green Revolution though multiplied agricultural production several folds
but at the huge environmental cost including climate change. It jeopardized the ecological integrity of
agro ecosystem by intensive use of fossil fuels, natural resources, agrochemicals and machinery.
Moreover, it threatened the age-old traditional agricultural practices. Agriculture is one of the largest
sectors that sustain livelihood to maximum number of people and contribute to climate change.
Therefore, a climate-smart approach to sustainable food production is the need of hour. Traditional
agriculture is getting increased attention worldwide in context of sustainable food production in
changing climate. So, traditional agriculture can be considered as a climate-smart approach for the
sustainable food production and also deliberates the correlation between climate change and
agriculture.

Keywords: Climate change, Climate smart agriculture, Intercropping, Sustainability, Traditional
agriculture
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Tropical Tuber Crops Based Farming Systems for Climate Resilience
and Sustainable Production
Anju B. Raj*1 and Jacob John2
1PhD scholar, Department of Agronomy, College of Agriculture Vellayani, Kerala Agricultural University,
India, 2Professor and Head, Integrated Farming System Research Station, Kerala Agricultural
University, India
*Corresponding author. E-mail: anjubraj95@gmail.com
Farming systems approach is considered as a powerful tool for natural and human resource
management in developing countries like India. It aims at increasing income and employment from
small holdings by integrating various farm enterprises and recycling crop residues and by-products
within the farm itself. Diverse cropping systems provided similar or even higher yields than simplified
systems whereas environmental impacts were lower. Tuber crops are capable to utilize available
resources more efficiently specifically in partial sunlight and residual moisture. Great flexibility in
planting and harvesting are additional characters which make them suitable for including in any farming
systems. Scientists obtained the highest economic return from elephant foot yam + cow pea
intercropping system as compared to sole elephant footyam, elephant tfootyam+okra, elephant
footyam+cucumber and elephant footyam+amranthus. Tuber crop-based farming system with
integration of pigs is more remunerative and provides sustainable livelihood opportunities which also
create great scope for employment generation round the year in tribal areas. Farming system involving
tuber crops generated 18 mandays additional employment. Further, the employment was spread
throughout the year. Singh (2015) reported that bitter gourd can be profitably grown with elephant foot
yam under multilayer vegetable cropping system. The sequence rice-bhindi-cucumber generated
highest return (Rs.7.97 lakhs ha-1), was most profitable. It was on par with rice-cassava-amaranthus
(Rs.7.56 lakhs ha-1) (IFSRS, 2019). Climate change will affect both biotic (pest, pathogens) and abiotic
(solar radiation, water, temperature) factors in cropping systems, threatening crop sustainability and
production. More diverse agroecosystems with a broader range of traits and functions will be better
able to perform under changing environmental conditions (Altieri, 1999). Rice, the staple food of
Keralites, is highly vulnerable to climate change. Cassava and other tubers showed more resilience
under climate change events. Cultivation of tuber crops is an additional substitute for staple food during
climate change associated emergency cases such as extreme weather events. Cassava could benefit
as it is characterized by high optimum temperature for photosynthesis and growth and shows a positive
response to CO2 increase (Porter et al., 2014). Tuber crops, generally, appear to be more stimulated
by elevated CO2 levels than grain crops (Rosenthal etal., 2012). Tropical tuber crops have high
relevance in the context of climate change and play a prominent role in feeding the world in the coming
decades. Tropical tuber crops-based farming systems enhances food production, ensures climate
resilience, provides additional returns, employment opportunities, enables better utilization of resources
and safeguards the farm family from risks and natural calamities.
Keywords: Climate resilience, tropical tuber crops, diversified farming systems
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Response of Organic and Inorganic Sources of Nutrients on Yield and
Economics of Mustard (Brassica Juncea L.)
Vinay Kumar, A.S. Yadav, Kartikay Bisen and Aneeta Yadav
Faculty of Agricultural Sciences and Allied Industries, Rama University, Mandhana, Kanpur, U.P.

A field experiment was conducted during Rabi season of 2020-21 at the Agricultural research farm of
Rama University, Mandhana, Kanpur (U.P), to assess the effect of integrated nutrient management on
growth and yield of mustard. The soil of the experimental field was sandy loam with pH 7.2, 0.5%
organic carbon, 0.37 dS/m electrical conductivity, having available nitrogen 217 kg/ha, available
phosphorous 19.5 kg/ha and available potassium 146 kg/ha. The experiment comprised 8 treatments,
viz. T1-100% recommended dose of fertilizer (RDF) (NPK, 80:60:40 kg/ha), T 2 -75% of RDF, T3-100%
RDF + FYM 10 t/ha, T4 -RDF 100% + Azotobacter + PSB, T5-75% of RDF + FYM 5 t/ha + Azotobacter
+PSB, T6-100% RDF + FYM 10 t/ha + Azotobacter + PSB, T7- 100% RDF + FYM 15 t/ha + Azotobacter
+ PSB, T8-100% RDF + FYM 20 t/ha + Azotobacter + PSB. The experiment was laid out in randomized
block design, replicated thrice. The variety used in the study was ‘Pusa Mustard 30’ and was sown on
3rd of November 2020. Sowing was done @ 5 kg seed/ha at a row spacing of 30 cm and at a depth of
2–3 cm only. Thinning was done at 25 days after sowing (DAS) of the crop and plant distance was
maintained at 10 cm of interval. The maximum no. of siliquae/ plant, siliqua length, no. of seeds/siliqua,
weight of siliquae/plant (g), weight of seed/ plant (g), test weight (g) were recorded in with application of
75% RDF + FYM 20 t/ha + Azotobacter + PSB which was on par with 100% RDF + FYM 15 t/ha +
Azotobacter + PSB (T7). Application of 75% RDF + FYM 20 t/ha + Azotobacter + PSB recorded
maximum seed (24.21 q/ha) and stover (41.39 q/ha) yields. The maximum cost of cultivation (Rs.
49,339 /ha) was computed under treatment 75% of RDF + FYM 5 t/ha + Azotobacter + PSB followed by
treatment 100% RDF + FYM 20 t/ha + Azotobacter + PSB (Rs. 45,405/ha). However, minimum cost of
cultivation (Rs. 25,305/ha) was recorded in treatment 75% recommended dose of fertilizer. The
maximum net return and benefit: cost ratio was recorded from treatments T8 (Rs. 68,963/ha) and
2.61:1.
Keywords: Economics, integrated nutrient management, Mustard, Yield
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Adoption Of NICRA Technologies by the Beneficiary Farmers in
Anantapur District of Andhra Pradesh
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NICRA project launched by ICAR, which aims to improve resilience of Indian agriculture to climate
change and climate vulnerability. The focus of the project is not only to demonstrate the climate
resilient technologies but also to institutionalize mechanisms at the village level for continued adoption.
The present study was conducted to know the impact of the climate resilient technologies upon the
NICRA beneficiaries in Anantapur district of Andhra Pradesh. The study employed the ex-post facto
research design, with a sample of 60 respondents from three NICRA project implementing villages.
More than fifty percentage (55.00 %) respondents were had medium level of adoption of the climate
resilient technologies. Sub-soil ploughing, intercropping and area specific mineral mixture are adopted
more by the NICRA beneficiaries in Anantapur district.

Keywords: NICRA, climate resilient technologies, intercropping, drip irrigation
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Direct Seeded Rice versus Transplanted Rice
Akshay Deep, Anil Bhat, Manmohan Lal, Divyansh Verma and Diksha
Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu

In India, rice is the most important cereal crop and stands rankfirst in term of area and production. It is
cultivated on an area of 43.8 million hectare with an average production of 121.46 million tonnes. In
most of the Asia countries like India, rice is commonly grown by transplanting seedlings into puddled
soil. However, repeated puddling adversely affects the soil physical properties by destroying soil
aggregates, reducing permeability in sub-surface layers and forming hard pans at shallow depths.
Moreover, puddling and transplanting require large amount of water and labor, both of which are
becoming increasingly scarce and expensive, making rice production less profitable and negatively
affect the following non-rice crops in rotation. All these factors demand a major shift from puddledtransplanted rice production to direct seeding of rice in irrigated areas. Direct-seeded rice (DSR) is a
feasible alternative to the conventional puddled transplanted rice with good potential to save water,
reduce labor requirement, reduce capital input, mitigate greenhouse gas emission and adapt to climatic
risks as well. DSR system has been proved cost-effective and farmers friendly but require further
improvement in technological approach to realize greater benefits.
Keywords: DSR, Transplanted rice, Constraints and Climate change
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Effect of Planting Method on Productivity and Profitability of Sugarcane
Jai Prakash Singh, Sunderpal and Viresh Singh
Department of Agronomy, Sugarcane Research Station, Muzaffarnagar,U.P.-251001; (UPCSR)
e-mail ID: jaiprakash7696@gmail.com, Mob.No-9411816692
This experiment was conducted at research farm of sugarcane research station, Muzaffarnagar to cut
down, the cost of production and precise use of inputs, farm machineries/ implements are needed. It
demands modification in present cultivation practices for their implementation. So, in order to have the
appropriate planting method during autumn season 2016-18 to 2018-20. The soil of farm was sandy
loam with reaction neutral (pH 7.6) having 0.54% organic carbon, low in available phosphorus and
medium in available potassium. Six different planting method / geometry i.e., T1: Conventional planting
at 90 cm row distance (Farmer practice), T2: Trench planting in single row at 135 cm with shallow soil
covering on the setts, T3: Trench planting in paired row at 180 cm (135:45) with shallow soil covering
on the setts, T4: Trench planting at 120 cm (90:30) with shallow soil covering on the setts, T 5: Trench
planting at 165 cm (135:30) with shallow soil covering on the setts and T 6: Trench planting at 180 cm
(150:30) with shallow soil covering on the setts on the setts and experiment was laid out in randomized
block design with four replication. In this experiment six trenches / line were opened of 8 meter row of
length for each planting method along with an early maturing variety CoSe 03234. The mean data of
three year on sugarcane growth, yield attributes and yield indicated that significantly highest shoots
population (252507ha), number of millable canes 167803/ha) and cane yield (119.598t/ha) was
observed at T4: Trench planting at 120 cm (90:30) with shallow soil covering on the setts over other
planting method. Quality parameter were not affected in all trench planting method (T 2 -T6), while higher
obtained over conventional planting at 90 cm. Highest ccs yield also obtained by T 4 treatment that was
15.03 t/ha than others. Similarly, trench planting at trench planting at 120 cm (90:30) with shallow soil
covering on the setts produced higher average net return Rs 216848/ha and benefit cost ratio (1.22)
than other planting method. Convincingly it may be inferred that planting of sugarcane may be done in
trenches at 120 cm (90:30) plant geometry to facilitate the mechanization, which also results in higher
productivity and net returns.
Key words: sugarcane, yield, economics. planting method.
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Vermicompost: A Gateway to Climate Smart Sustainable Agriculture
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There is a crucial problem of disposing bio-waste in a safer way. Huge quantities of biodegradable
waste are being generated in rural and urban areas that threaten the environment with pollution and
contamination. These wastes can be converted into valuable composts which have long been
recognized in agriculture as beneficial for plant growth and yield and the maintenance of soil fertility
rather than when they are directly applied. Therefore, the aim of this review is to emphasize the
importance and use of vermicompost as a gateway to climate smart sustainable agriculture.
Vermicompost is stable, fine granular organic manure, which enriches soil quality by improving its
physicochemical and biological properties. In this respect, efforts have been made to products of
nutrient rich high-quality food in feasible way to ensure bio-safety towards sustainable agriculture. The
innovative aspects of vermicompost in sustainable agriculture attracts the need of organic fertilizer an
alternative to agrochemicals. Sustainable agriculture is farming in sustainable ways, which means
meeting society's present food and textile needs, without compromising the ability of future generations
to meet their needs. Use of Vermicompost is an eco-friendly approach that not only ensures food safety
but also adds to the biodiversity of soil. The eco-friendly approaches trigger a wide range of application
of vermicompost that leads to improved plant growth, soil health, nutrient uptake and plant tolerance to
abiotic and biotic stress. Vermicompost is an essential component of organic farming and play crucial
role in maintaining long term soil fertility and sustainability and would be a viable alternative for farmers
to increase productivity per unit area in organic farming for an era of prosperity and clean environment.
Keywords: Climate smart agriculture, Vermicompost, Eco friendly, Organic farming, Biotic and abiotic
stress

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

61

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Smart Approaches for Environmental
Conservation and Ecology
Management

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

62

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Organic Tea Cultivation: A Promising Alternate Way to Enhance
Sustainability and Quality
*Sahil Naik1, Manpreet Kour2, Jyoti kachroo3 and Anil Bhat4
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*Corresponding author- sahilnaik226@gmail.com
Tea, a traditional beverage originally from China, is the oldest, most popular, non- alcoholic caffeine
containing beverage in the world, and its infusion is prepared by brewing of processed leaves of the tea
plant, Camellia sinensis. Tea is the most consumed beverage in India after water. Tea is consumed in
large quantity and cultivated in some states of India. Tea is grown in 16 states in India. Assam, West
Bengal, Tamil Nadu and Kerala alone produce about 95 per cent of total tea production. Largest
producer of tea in India is Assam. Approximately 52 per cent of the total tea produced in India comes
from the state of Assam. The state registered 618.20 million kilograms of tea in the year
2020.Approximately 52 per cent of the total tea produced in India comes from the state of Assam.
There are many types of tea present in the whole world and every person have their own choice or
taste in tea. Most of the tea are derived from Camellia sinensis, and even some are not from tea
leaves. Demand of tea in India is very high on daily purpose so as to fulfil the demand farmers uses the
chemicals for the point of production of it. The excessive use of chemicals is the matter of concern as it
leads to environmental and health hazards which further challenge the sustainability issue. Keeping this
into considerations shift to alternative tea production is a need of hour. Organic tea productions are one
of the potential and promising choice in this area which can maintain health of the consumer’s vis. a. vis
sustainability of the environment. Use of organic inputs viz. Vermicompost, bio fertilizer, FYM, compost,
green manure can replace the excessive use of synthetic fertilizers use of neem cake, cow urine, bio
pesticides etc. can be substituted instead of agro-pesticides. Weeds can be managed by using eco friendly methods i.e., cultural bio and myco-herbicides. There are some researchers which shows the
properties increased by the organic inputs in the tea like their aroma, taste, polyphenols, antioxidants,
amino acid, enzymes, pigments and other aroma compounds. This will be increased by 20-30 per cent
by organic inputs. The consumption by tea plant will increase by 15 per cent when using organic inputs
in it. By soil moisture or soil properties in it consumes better by organic. Tea leaves have better
nutritional content present in it. Overall, this shows organic tea is much better to consume as compare
to chemical fertilizer used tea plant. After cultivation the method of processing of tea is same but by
value addition it becomes more valuable and profitable. Organic tea is best in every prospective by
price, by taste, by material, by structure, by consumption and by demand. Hence alternate practices
viz. organic tea production can be one of the promising alternatives to enhance production profitability
and quality of tea.
Keywords: Organic tea, sustainability, alternative agriculture, Vermicompost.
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Varietal Evaluation and Preference of Wheat (Triticum aestivum L.) in
Intermediate Zone of Jammu and Kashmir
Narinder Panotra*, Rohit Sharma1 Anil Bhat2, Meenakshi Atri2, And Ritika Gupta2
*Organic Farming Research Centre, SKUAST, Jammu, India.
1AMFU, RARS, Rajouri, SKUAST, Jammu, India.
2FOA, SKUAST, Jammu, India.
*Corresponding author: E-mail: drpanotra@gmail.com

Field experiments were carried out at the research farm of Regional Agricultural Research Station,
Rajouri, SKUAST-Jammu during 2013 – 2016 rabi season under irrigated (IC) and rainfed conditions
(RC) of inter-mediate zone of UT of Jammu & Kashmir in order to determine the high adaptive yielding
with high quality bread wheat genotypes. The experiment was laid out in randomized block design with
four replications and 6 genotypes cultivated under irrigated and rainfed conditions. Six varieties namely
HS 562, VL 967, VL 804, HS 507, VL 907 and HPW 349 were evaluated under irrigated and rainfed
conditions of intermediate zone of J&K. Data recoding were done for plant height, tillers/m 2, effective
tillers/plant, spike length, grains/plant, test weight (thousand grains weight), grain yield, straw yield,
biological yield and harvest index. Genotypes were significantly different for all phenological traits under
irrigated and rainfed conditions. The pooled result of three years revealed that wheat genotypes VL 804
and HS 562 performed better in terms of growth, yield attributes and yield under irrigated condition
compared to genotypes cultivated under rainfed condition. However, genotypes VL 907 and HS 507
‘Improved’ found better in growth and yield than other genotypes under rainfed condition. The highest
net returns of Rs. 76924 q ha-1 and B:C ratio of 2.86 was recorded in genotype VL 804 under irrigated
condition and net returns of Rs. 39903 q ha-1 and B:C ratio 2.78 in genotype VL 907 under rainfed
condition.

Keywords: Wheat, genotypes, irrigated, rainfed, yield, Jammu & Kashmir
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Impact of Land Use and Altitudinal Variation on Soil Chemical and
Enzymatic Activity in North-Eastern Himalayan Region of West Bengal
Hriday Kamal Tarafder1*, Amrit Tamang2 and Dipto Som2
1Regional

Research Station (Hill Zone), Uttar Banga Krishi Viswavidyalaya, Kalimpong, West Bengal.
2Department of Soil Science and Agricultural Chemistry, Uttar Banga Krishi Viswavidyalaya, Pundibari,
Coochbehar, West Bengal.
The study on land use change in West Bengal's North-Eastern Himalayan Region, since it has a
plethora of various land use practices, is mostly unexploited. Therefore, the study was conducted to
determine the fate of land use changes in this region from natural undistributed forest to farmland in
terms of soil chemical and enzymatic activity. The experiment was conducted at Himalayan region of
West Bengal comprising Kalimpong and Darjeeling district adopting three (3) factor factorial
experiments. We studied more than 15 years old six (6) major land use systems (LUS) i.e., 1. Open
cropped 2. Mandarin based system, 3. Large cardamom-based system, 4. Ginger based system 5. Tea
plantation and 6. Undistributed Forest system; Four altitudinal gradient (A) of 400-500 m, 900-1000 m,
1400-1500 m and 1900-2000 m in such a way that LUS falls in each and every altitudinal gradient; and
three (3) distinct soil depth (D) of 0-15 cm, 15-30 cm and 30-45 cm respectively. The soils of the
experimental site found moderate to strong acidic in reaction with high organic carbon (%) and
permissible EC at surface as well as sub-surface soil. The mean value of surface soil combining altitude
and depth to find land use as a factor and there was significant difference. The natural trend for
Dehydrogenase, β-glucosidase and acid phosphatase activity from high to low are as follows; Forest>
tea plantation> ginger> large cardamom> mandarin> open cropped area respectively. When we
account altitude gradient and soil depth as a factor, the trend for the soil enzymatic activity from high to
low are as follows; A4> A3> A2> A1. Furnishing the result in a 3-factor factorial design with DMRT
analysis, there were significant variation among the six major land use systems, tea plantation
registered the lowest mean value of soil pH (4.73) and EC (0.048 dSm-1), whereas the highest mean
value of pH (5.31) and (0.091 dSm-1) was associated with open cropped area. However, the organic
carbon showed the reverse result, showing highest associated with forest system and lowest with open
cropped area. The natural trend for soil pH and EC accordance to the land use system are as follows,
open cropped > mandarin > large cardamom > ginger > tea plantation >forest respectively. The reverse
trend was observed in OC. When we investigated at the mean pH, EC, and OC values in relation to
altitude, we found that the pH value falls as the height gradient increases. However, OC had reverse
trend of decreasing value with increase in altitude.
Keywords: Land use, altitudinal variation, soil chemical properties and soil enzymatic activity
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Engineered Nanomaterials as Sorbents for Removal of Lead Ions from
Aqueous Solution
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Grover* and 2K. Jeet

1Department

of Mathematics, Statistics, and Physics
Microscopy & Nanoscience Laboratory
Punjab Agricultural University, Ludhiana-141004
Email: Komalgroverzzz@gmail.com, kiranjeet@pau.edu
2Electron

War for water is going to be the next world war due to the scarcity of water throughout the globe. About
97% of the water on the surface of the earth comes from the ocean, 2% from ice caps, and only 1%
freshwater is available for use. If this 1% is going to be recklessly polluted, then soon we are going to
step into the stage of water crises and all forms of life will fall prey to existential challenges as water is
fundamental for survival. Due to the ever-increasing demand of the growing population, there is hardly
any possibility of increase in the supply of freshwater, further, due to changing environmental conditions
water-related problems are expected to increase manifolds. Therefore, the only way to ensure the
availability of water, in the long run, is to treat the contaminated water. Various kinds of organic and
inorganic pollutants are present in water. Among them, heavy metals are particularly very toxic and
pose a serious threat to human health, aquatic systems, and the environment, even when present in
trace amounts. Out of all the heavy metals, lead (Pb) is a primary pollutant and is widely present in the
ground and surface waters (Giammar et al 2007). Different methods such as coagulation, flocculation,
and ion exchange are used for the removal of lead ions from water (Lim et al 2018). However,
adsorption is the most suitable one being economical and easy to operate. Nanomaterials due to their
properties such as adequate pore size, high specific surface area, and a large number of sites that
facilitate binding of the adsorbents are considered to be desirable adsorbents for the treatment of heavy
metal contaminated water (Guerrero-Fajardo et al 2020). Carbon-based nanomaterials and nanoscale
metal oxides are expected to give better results due to their large specific surface area. In this work,
Graphene oxide (GO), Magnetic Graphene Oxide (MGO), and Titanium Dioxide (TiO 2), and their
composites GO-TiO2 and MGO-TiO2 are synthesized by the chemical route and are characterized via
High-Resolution Imaging, and spectroscopic techniques. Those, with the best properties, will be
employed as adsorbents of heavy metal lead.
Keywords: Graphene Oxide (Go), Magnetic Graphene Oxide (Mgo), And Titanium Dioxide (Tio2)
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Indigenous Entomopathogenic Nematodes as A Substitute of Chemical
Pesticides Against Insect Pests of Broccoli (Brassica oleracea L.)
Preety Tomar* and Neelam Thakur#
Department of Zoology, Akal College of Basic Sciences, Eternal University, Baru Sahib Sirmour173101, India
*Presenting Author, #Corresponding Author’s Email: neelamthakur@eternaluniversity.edu.in
Insect pest are responsible for causing significant losses in the agricultural crops every year. The
management of these insect pests through chemical pesticides resulted in everlasting health and
environmental issues. Prolonged applications of these pesticides deteriorate the soil texture; make it
infertile that significantly decreases the crop production and quality. These issues led an emphasis on
the development of an alternate method that initially manage the insect population and also maintain
the ecological stability. Entomopathogenic nematodes (EPNs) have been regarded as the intensified
approach for biological pest control. EPNs are the minute roundworms under order Rhabditida, have
the potential to suppress the insects inhabiting in cryptic places. During this investigation, biocontrol
potential of indigenous EPNs isolate Heterorhabditis bacteriophora (Poinar) (EUPT-K1) recovered from
hilly regions of Himachal Pradesh was evaluated against 3 rd instar larvae of the two major insect foes of
cole crops namely Spodoptera litura (Fabricus) and Pieris brassicae (Linnaeus) was evaluated under
the laboratory conditions. Five different inoculums were prepared with adjusted EPNs concentration
30IJs, 60IJs, 90IJs, 120IJs, 150IJs and a control. It was found that inoculums of 150IJs resulted in
100% mortality in both the insect larvae after 96h of EPNs inoculation. This bioassay study revealed
that both the insect species are highly susceptible for EPNs infection. So, a greenhouse experiment
was conducted to evaluate the insecticidal potential of H. bacteriophora (EUPT-K1) against insect foes
in the broccoli (Brassica oleracea). The 3rd instar larvae of S. litura and P. brassicae were inoculated
over the plants @ 5larvae/plant. Foliar application of nematode inoculums at the rate of 500IJs/cm 2,
1000IJs/cm2, 1500IJs/cm2 and 2000IJs/cm2 along with control were applied. The data recorded over the
mortality percentage demonstrate that EPNs were causing significant mortality in the green house
condition also. From the results it can be concluded that H. bacteriophora (EUPT-K1) responsible for
causing high insect mortality and is an effective substitute of harmful synthetic pesticides. Further
studies are required to examine the insecticidal potential under field conditions also. It is suggested that
EPNs are effective biological control agents against insect foes of cole crops and can be a better
approach towards environmental sustainability.
Keywords: Biological control, Heterorhabditis bacteriophora, Pieris brassicae, Spodoptera litura
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Recycling of Agricultural Wastes into Smart Materials
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Nanocellulose was prepared from sugarcane bagasse by employing acid hydrolysis method. The
lignocellulosic material, sugarcane bagasse is mainly composed of cellulose, hemicellulose and lignin.
More than 90 % of the fiber's dry weight is made up of these three components. It also contains a
generally very low amount of ash. Cellulose was extracted by means of alkali treatment of the
sugarcane bagasse powder in order to remove hemicellulose, lignin and other minor components from
it. After that, the obtained cellulose was upgraded to nanocellulose through hydrolysis with sulphuric
acid at specific conditions. Nanocellulose can also be used as filler as the use of a nanoscale filler
increases the contact surface area between the filler and the matrix, which results in improved
mechanical characteristics and moisture resistance. Nanocellulose in the form of cellulose nanofibrils
and cellulose nanocrystals enhance the dispersion of graphene nanoparticles in water-based conditions
and inhibit their agglomeration, without requiring them to be chemically functionalized. Nanocellulose/
graphene composites are frequently utilized for water purification because of their excellent adsorption,
filtration, and photocatalytic abilities. Nanocellulose/graphene composites have also shown promise in
the development of antimicrobial fabrics and improved wound dressings. These fabrics have a strong
antibacterial activity against Bacillus subtilis and Bacillus cereus, with an inactivation rate of more than
95% (Jia et al., 2019). In today's packaging industry, high-performance, biodegradable films with strong
mechanical characteristics, optical clarity, thermal stability, and high gas barrier capabilities are in great
demand (Yu et al., 2020). The modification of cellulose fibres to be used in food packaging applications
opens up new possibilities for producing sustainable, green, and biodegradable materials, and it might
be a watershed moment on the road to a world free of plastic waste (Saedi et al., 2021). Energy
storage, production, and conversion is yet another significant industrial application of
nanocellulose/graphene composites. Supercapacitors are one type of device that can be used for this.
Keywords- Cellulose, Nanocellulose, Food Packaging, Supercapacitors
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Insect Pest Complex of Pisum Sativum in Sirmour District and Its
Management
Diksha1*, Mansoor Ali2 and Priyanka Thakur3
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The present studies on “Insect pest complex of Pisum sativum in Sirmour District and its management”
was carried out in the laboratory and field conditions for studying the pest complex on pea and effect of
five insecticides and biopesticides viz. Spinosad, Flubendiamide, Emamectin benzoate, Beauveria
bassiana, Bacillus thuringienesis on 3rd instar larvae of Helicoverpaarmigera. In laboratory studies,
Emamectin benzoate (0.30g/L) was found to be the most effective followed by Flubendiamide
(0.15ml/L), Spinosad (0.30ml/L), B. thuringiensis (20g/L) and B. bassiana (20g/L) with 96.66%, 93.33,
86.66%, 76.66% and 70.00% larval mortality, respectively. The maximum percent larval mortality over
control was 96.66% in Emamectin benzoate (0.30g/L) and minimum was 70.00% in B. bassiana
(20g/L). The results arein lined with the findings of Satter et al. (2017) in their study Dose-Response
relationship of some insecticides with Helicoverpa armigera hübner (Lepidoptera; Noctuidae) under
laboratory conditions. Seven different insecticides, emamectin benzoate (Emamectin Benzoate® 1.9
EC), lufenuron (Match® 50EC), flubendiamide (Belt 480® SC), spinosad (Tracer® 240 SC), indoxacarb
(Steward® 150 EC), deltaphos (Deltaphos® 36 EC), thiodicarb (Larvin® 80 DF) and a herbal product
(neem oil) were used against second instar larva of H. armigera. The results showed that emamectin
benzoate was the most toxic followed by flubendiamide, lufenuron, spinosad, indoxacarb and neem oil.
All the treatments were found superior over control. In the field experiment, the major insect pest
observed were aphid (Aphis craccivora Koch.), leaf miner (Phytomyza atricornis Meign.), thrips
(Caliothrips indicus Bagn.), pod borer (Helicoverpa armigera Hub.) and semilooper (PIusiaorichalcea
Feb.). Some minor pests were also observed such as bugs, diamond back moth, leaf hopper, beetles
etc. Flubendiamide (0.15ml/L) was the best treatment with 7.22% pod infestation followed by
Emamectin benzoate (0.30g/L) (7.66%). Maximum pod infestation was observed in B. bassiana (20g/L)
(14.66%) followed by B. thuringiensis (20g/L) (13.11%). The highest yield was also recorded in
Flubendiamide (0.15ml/L) i.e. 19q/ha and lowest yield was obtained in B. bassiana (20g/L) (11.89q/ha).
Based on these studies, it was observed that all these insecticides and biopesticides were found
effective for the management of H. armigera under laboratory and field condition.
Keywords: Helicoverpa armigera, Bioefficacy, Beauveria bassiana, Bacillus thuringienesis, Emamectin
benzoate, Flubendiamide and Spinosad
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Effect of Residue Retention and Tillage Options on Wheat Crop in RiceWheat System
Kapil Malik1, *, O. P. Lathwal1 And A. K. Dhaka1
1Department

of Agronomy, CCS Haryana Agricultural University, Hisar, Haryana
*Corresponding author: kapilmalik017@hau.ac.in

A field experiment was carried out during rabi seasons of 2017-18 and 2018-19at farm station of
college of agriculture, Kaul, Chaudhary Charan Singh Haryana Agricultural University, Hisar to study
the effect of residue retention and tillage options on wheat crop in rice-wheat system. The trial was
conducted in strip plot design with three replications. The treatment consist of six wheat varieties (HD
3086, HD 2967, WH 1105,WH 1124,WH 711, and WH 1142) which were kept in subplots and four
sowing techniques viz., wheat sown with turbo seeder under full residue retention, wheat sown with
turbo seeder under intact rice residue, wheat sown with zero till seed cum fertilizer drill with no residue
retention, and wheat sown in conventional tillage conditions with no residue. The experimental result
demonstrated that HD 3086 variety had significantly higher growth as well as yield performance, and
economics compared to rest of different wheat varieties, but yield was statistically at par WH 1105 and
HD 2967 varieties. Among different sowing techniques, wheat performance was enhanced with turbo
seeder sown wheat under full residue retention, and also had significantly higher yield and profitability
in comparison with conventional tillage sown wheat under no residue retention. In conclusion, residue
retention and different tillage systems had significant impact on productivity and profitability of different
wheat varieties.
Keywords: Economics, varieties, yield, growth, tillage systems, residue retention
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High-frequency Shoot Multiplication for In Vitro Conservation of
Curcuma zedoaria Roscoe from Shoot Buds
Shajaat Hussain and Ritu Mahajan*
School of Biotechnology, University of Jammu, Jammu (J&K), India
*E mail of corresponding author: ritufeb@gmail.com

Curcuma zedoaria Rosc. is an imperative medicinal plant and its large-scale propagation using
biotechnological approaches can help in biodiversity conservation and sustainable development for its
effective use in human health. A rapid and efficient micropropagation protocol has been developed for
mass multiplication and long-term in vitro conservation of Curcuma zedoaria in the present study.
Shoot buds excised from rhizomes were used as explants. A three-step sterilization method using 70%
ethanol for 20 sec along with HgCl2 (0.1%) for 3 min and Bavistin (0.4%) for 4 min resulted in 74.0% of
uncontaminated explants. The explants were inoculated on basal MS medium, and the established
cultures were transferred to MS medium supplemented with different concentrations and combinations
of various plant growth regulators. MS medium containing 2.0 mg/l BAP and 1.5 mg/l TDZ showed best
shoot multiplication with highest number of shoots per explants. Best in vitro root formation from
regenerated shoots was observed in MS medium supplemented with 1.5 mg/l IBA. Callus induction
was observed in MS containing 2,4-D and NAA, but maximum callus proliferation was observed with
MS containing NAA only at the concentration of 2.0 mg/l. Established micropropagated plants on soil
showed 83% survival rate on acclimatization to the field conditions. So, the present study could be
effectively useful for large scale propagation and conservation of C. zedoaria.

Key words: Curucuma zedoaria, in vitro, callus, growth regulators, conservation
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Isolation, Characterization and Screening of lignocellulolytic fungi for
crop residue decomposition from sodic soil
Sanjay Arora, Y.P. Singh, Atul K. Singh and Roopam Sahu
ICAR-CSSRI, Regional Research Station, Lucknow (UP) 226002, India

Burning of crop residues practice turned our attention towards the severe major concern of
environmental health. Farmers opt an easier option i.e., burning the crop residues, in order to clear and
prepare their land for the subsequent crop. But the burning causes an enormous overall soil health
hazard such as loss of soil fertility and nutrient availability, microbial biomass loss, soil erosion etc. In
order to conserve and sustain soil health for timely sowing as well as to harvest good quality yield we
opted the potential natural resource as its alternative approach. Residue management through farm
machines although effective in general but involves huge costs that are difficult for small and marginal
farmers in rice-wheat growing belt of north India. The microbial approach using lignocelluolytic bacteria
were earlier found to be effective for in-situ decomposition of paddy residues. In sodic soil, the activities
of most of the microbes get reduced, demands for isolation of potential microbes from the native saline
or sodic soil. Therefore, an attempt was made to isolate ligno-celluloytic fungi from native sodic soil
under different land uses. A total of 97 fungal isolateswere obtained on specific media based on
morphological colony characteristics and were further purified. Primary screening of isolates for their
cellulolytic and lignolytic potential was done by qualitative plate assay on the basis of zone formation in
carboxymethyl cellulose and tannic acid agar plates using two modified compositions of both the media.
Out of 97 fungal isolates, 28screened out as they have shown positive result for the production of
cellulase enzyme by forming clear zone around colony. In a similar way, Tannic acid agar media was
also used for the qualitative assay of polyphenol oxidase enzyme production by fungal isolates and 26
fungal isolates were screened out. This primary screening indicated that the fungal isolates are capable
to decompose the polyphenolic complex structure possessed by lignin for their consumption in absence
of any other carbon source. To further confirm the efficiency of isolated fungal microbes we performed
secondary screening analysis through submerged fermentation of three different straw typespowdered- wheat straws, paddy straws and sugarcane straws separately and used as a sole carbon
source in the respective medium. CMC and Tannic acid screened out fungi incubated for 7 days and 15
days interval, extracted its enzyme and performed enzyme activity of CMCase, FPase, β-glucosidase
and determined protein concentration. We are, now, processing the selection of lignocellulolytic fungal
isolates by solid-state fermentation method on the basis of dry mass loss estimation, biochemical
analysis of cell wall components such as cellulose, hemicellulose and lignin and performing enzyme
assays. This is indicative that these fungal isolates showing some promising result in terms of
lignocellulolytic activity that may be useful in degradation of crop residues.
Keywords: residue burning, management, fungal isolates, enzyme
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Effect of Tillage and Weed Management Practices on Productivity of
Yellow Sarson Under Direct-Seeded Rice - Yellow Sarsoon - Greengram
Cropping System
Koushik Sar and B. Duary
Department of Agronomy, Institute of Agriculture, Visva-Bharati, Sriniketan
* Email: koushiksar1@gmail.com

A long-term experiment on DSR-yellow sarson- green gram cropping system was started from 2015.
The present experiment on yellow sarson was conducted during 2018-19 under the same cropping
system (4th cropping system) at Agriculture Farm, Institute of Agriculture, Visva-Bharati, Sriniketan,
West Bengal to study the effect of tillage and weed management practices on productivity of yellow
sarson under direct-seeded rice - yellow sarsoon - greengram cropping system. The soil of the
experimental field was sandy loam in texture. Four tillage practices comprising of conventional tillage
(CT) (direct-seeded rice) — CT (yellow sarson) — CT (greengram), CT (direct-seeded rice) — zero
tillage (ZT) (yellow sarson) — ZT (greengram), ZT (direct-seeded rice) — ZT (yellow sarson) — ZT
(greengram), ZT + residue (R) (direct-seeded rice) — ZT + R (yellow sarson) — ZT + R (greengram)
were allocated to the horizontal strip and three weed management practices, viz. recommended
herbicides (RH) (pendimethalin at 1.0 kg/ha followed by bispyribac-sodium at 25 g/ha in direct-seeded
rice, pendimethalin at 0.75 kg/ha each in yellow sarson and greengram), Recommended herbicides +
hand weeding (HW) at 35 days after sowing (DAS), Unweeded control were assigned to the vertical
strips. The experiment was laid out in a strip plot design with three replications. Results revealed that
conservational tillage (zero tillage +residue) along with recommended herbicide (RH) (Pendimethalin at
0.75 kg/ha) + one hand weeding (HW) recorded the lowest values of total weed density and dry weight
at 60 DAS . Conservational tillage (Zero tillage + residue) along with recommended herbicide (RH)
(Pendimethalin at 0.75 kg/ha) + one hand weeding (HW) also registered highest value of seed yield in
(1502 kg/ha) 2018-19 over other treatments. It was also observed that seed yield of yellow sarson
under conservation tillage in unweeded control was as good as conventional tillage with recommended
herbicide.

Keywords: Yellow Sarson, residue, conservation agriculture, weed management and pendimethalin
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Structure and Function of an Age Series of Eucalyptus Plantations in
Central Himalaya. Dry Matter and Nutrient Dynamics
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The biomass and net primary productivity (NPP) of 2- to 8-year-old plantations of Eucalyptus
tereticornis Sm. (= £. hybrid) growing in the terai (a level area of superabundant water) region of
Central Himalaya were estimated. Allometric equations for all the above ground and below ground
components of trees and shrubs were developed for each stand. Understorey, forest floor biomass and
litter fall were also estimated from stands. Shrubs appeared first at 5-year-old plantation. The biomass
of vegetation, forest floor litter mass, tree litter fall, and net primary productivity (NPP) of trees and
shrubs increased with the increase in plantation age, whereas herb biomass and NPP significantly (P <
001) decreased with the increase in plantation age. The total plantation biomass increased from 7.7 t/
ha in the 2-year-old to 126.7 t /ha in the 8 year old plantation and NPP from 8.6 t/ ha/ year 1 in the 2
year old to 23.4 t/ ha/ year, in the 8 year old plantation. The biomass accumulation ratio ranged from
0.81 to 5.93. Nutrient dynamics in 2- to 8-year-old plantations of Eucalyptus tereticornis Sm. previously
investigated for dry matter dynamics. The nutrient concentrations changed in the order: herb > shrub >
tree. The nutrient concentrations in the different components of these vegetation types also decreased
with plantation age. The nutrient content in trees and shrubs increased and in herbs it decreased with
increase in plantation age. The uptake of nutrients by vegetation and also by components with or
without adjustment for retranslocation has been calculated separately. Compartmental models for
nutrient dynamics have been developed to represent the distribution of nutrient contents and net annual
fluxes within the system.
Keywords: Biomass, forest floor, litter fall, net primary productivity, biomass accumulation ratio, nutrient
concentration, standing state, uptake, turnover, nutrient cycling
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Assessment of Pigeonpea Based Sequential Intercropping Systems and
Integrated Nutrient Management Under Black Soils
Rajap Shivakumar, G.E.Ch. Vidya Sagar, K. Suresh, S. Harish Kumar Sharma and
D. Saidanaik
Department of Agronomy, College of Agriculture, Rajendranagar, Professor Jayashankar Telangana
State Agricultural University, Hyderabad-500 030
An experiment was carried out during kharif and rabi seasons of 2019-20 and 2020-21 at ARI,
Rajendranagar, Hyderabad. The experiment was laid out in randomized block design (Factorial) with
two factors i.e., one with six levels of sequential intercropping systems of pigeonpea systems [S1 Pigeonpea (180 cm), S2 - Paired row pigeonpea (60-300-60 cm) (With in pair 60 cm and in between
pair 300 cm), S3 - Pigeonpea + Sweetcorn – Chickpea, S4 - Pigeonpea + Sweetcorn – Safflower, S5 Paired row pigeonpea + Sweetcorn – Chickpea and S6 - Paired row pigeonpea + Sweetcorn –
Safflower] and other with two levels of nutrient management practices [N1 - 100 % RDN and N2 - 75 %
RDN + 25 % N through FYM – an integrated approach]. Attributes of assessment of intercropping
systems viz., land equivalent ratio, area time equivalent ratio, pigeonpea equivalent yield, system
productivity, system profitability were recorded higher in paired row pigeonpea + sweet corn – chickpea
(S5) and paired row pigeonpea + sweet corn – safflower (S6) than other sequential intercropping
systems (S3 and S4). Land use efficiency was recorded higher in pigeonpea + sweet corn – safflower
(S4) and paired row pigeonpea + sweet corn – safflower (S6) followed by pigeonpea + sweet corn –
chickpea (S3) and paired row pigeonpea + sweet corn – chickpea (S5) over Pigeonpea (S1 and S2).
Between the nutrient management practices, higher pigeonpea equivalent yield, system productivity
and system profitability were recorded with application of 75 % RDN through fertilizers and 25 % N
through FYM(N2) over 100 % RDN through fertilizers(N1).Based on the above results, it was concluded
that sequential intercropping of paired row pigeonpea + sweet corn – chickpea / safflower and
integrated nutrient application of 75 % RDN through fertilizers and 25 % N through FYM could be the
better option for getting higher profits and land use efficiency. This might be useful for doubling of
farmers income especially under black soil conditions.
Keywords: Sequential intercropping system, integrated nutrient management, paired row, system
productivity, system profitability etc.
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Counteractive Mechanism of Sulphur in Response to Lead Toxicity in
Brassica juncea (L.) Czern & Coss
Manne Hemanthkumar1*, Nisha kumari1, Sonia1
Department of Biochemistry, CCS Haryana Agricultural University, Hisar, Haryana
Brassica juncea plants were exposed to various lead (Pb) concentrations (0, 100, 200 and 300 mgkg -1)
and sulphur (S) was sprayed at 30DAS in the form of zinc sulphate to check the morphological and leaf
gas exchange parameters like transpiration rate (E), net photosynthetic rate (PN) and stomatal
conductance (Gs), besides chlorophyll content was also determined. Results revealed that notable
amount of Pb was accumulated in root and shoot which significantly (P≤0.05) posed the toxicity on the
majority of morphological and photosynthetic parameters. Whereas application of S has ameliorated Pb
toxicity greater in 100 and 200 mg Pbkg-1 than 300 mg Pb kg-1. However, Pb-toxicity was ameliorated
by S applicationand showed decrease in Pb content in leaves and has restored the growth and
photosynthetic rates. Chlorophyll content and plant dry mass also gradually enhanced upon the S
spray. Thus, it is suggested that, S may revoke the Pb toxicity and increases mustard growth.
Keywords: Lead, Brassica juncea, Sulphur, Photosynthesis, Chlorophyll, Transpiration rate
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Weed Management in Peanut
Sithin Mathew*, Adarsh S.** and Bitto Tomy***
*Junior Research Fellow, ICAR-Directorate of Floricultural Research, Pune, Maharashtra.
**Ph.D. Scholar, Department of Agronomy, Kerala Agricultural University, Kerala.
***Horticulture Technician, Durham College of Applied Arts and Technology, Ontario, Canada.
Email for correspondence: sithin.mathew.m@gmail.com

Groundnut or peanut (Arachis hypogaea L., 2n = 4x = 40) is commonly called as the ‘King’ of oilseeds
and is the mainstay to livelihood of millions of small-holder farmers residing in semi-arid tropic regions
of the world. Production of peanut is affected by several constraints, including poor soil fertility; fungal
and viral diseases; nematodes; weeds and foliar, soil and storage pests. Weeds are the most under
rated pests in peanut production. Weeds and crop plant shares the same ecological niche and compete
primarily for moisture, nutrients, sunlight and space, and thus, minimise the supply of these inputs to
the crop and reduce both number and size of sink and yield. Average yield loss in peanut is estimated
as 25 to 70 per cent depending on the intensity of weed infestation. Besides this, weeds are preferred
host of several insect-pests, and vectors of many important organisms causing diseases in peanut.
Weeds also affect the crop through the production of harmful allelochemicals. Thus, weed control is the
foremost critical production factor in peanut and it is achieved through cultural, mechanical, chemical,
biological, thermal and integrated weed management methods. The final choice of any weed control
method depends on its effectiveness and economics. Cultural and mechanical weeding reported to
have increased the kernel yield of peanut up to 2.42 times than un-weeded control. The cracking or
early postemergence chemical treatment, if properly timed, is generally the most critical application in a
peanut weed control program. Sequential application of metolachlor 1.0 kg/ha and pendimethalin at 1.0
kg/ha immediately after sowing reduced the population and dry matter production of grasses, sedges
and broad-leaved weeds in groundnut. 30 to 55 per cent of the weeds can be controlled by preemergence application of herbicides. However, when combined with one hand weeding the weed
control was upto 85 per cent. Combination of cultural, mechanical and chemical methods of weed
management give higher weed control efficiency and economic benefits than that of any individual
method. Higher dry pod yield was recorded with pre-emergence application of metolachlor at 0.75 kg/ha
followed by hand weeding twice. Similarly, pre-emergence application of fluchloralin at 1.5 kg a.i./ha
along with wheat straw mulch or polythene mulch effectively control weeds in summer groundnut. Preemergence application of pendimethalin at 1.0 kg a.i./ha + post-emergence application of quizalofop
ethyl 50 g a.i./ha at 20 days after sowing + one hand weeding at 45 days after sowing found remarkably
efficient in peanut. These methods of weed control vary with the peanut growing situation, cropping
systems and ecological condition.
Keywords: Weed management, peanut/groundnut, pre-emergence, integrated weed control
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Vegetable Growers Knowledge Level in Safe Usage of Pesticides
Rashmi Kumari1, Chandan Kumar Panda1*, Anil Paswan1, Meera Kumari2 &
Suborna Roy Choudhury3
1Dept. of Extension Education, 2 Dept. of Agril. Economics, 3Dept. of Agronomy
Bihar Agricultural University, Sabour, Bhagalpur – 813 210
* Email Id: dr.ckpanda@gmail.com

Pesticide enhances productivity, provides protect against crop losses, improves quality of food etc.
Despite of all the benefits, the threats its possess to the environment and human health can’t be
denied. This may be due to lack of knowledge among farmers about safety measures to be taken while
pesticides are handled and sprayed in the field. In the last two decades, a steady growth in the
consumption of pesticides can be observed. All the drawbacks observed by the vegetable farmers
indicate lack of knowledge about pesticide usage on the part of vegetable growers. In this study,
knowledge about pesticides and their safe use among vegetable growers of Purnea district was
discussed. Data were collected from vegetable growers of Purnea district. For collection of data,
random sampling was done for 150 vegetable growers. Frequency, percent, weighted mean and rank
were used to analyze the data. It was found that majority of the respondents lack knowledge about
banned pesticides and also about understanding label on pesticide products. Finding discloses that
there was lack of knowledge about proper disposal of pesticide and lack of knowledge about using
protective clothing. Farmers’ age, educational level, experience has positive effects on safe use of
pesticides in vegetable cultivation. Under such condition, establishing more contact with farmers on
regular basis can help in enhancing knowledge level about safe use of pesticides among vegetable
growers.
Keywords: Pesticides, vegetable growers, Farming Experience, Knowledge Level
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Quality Characteristics of Major Tree Fodders in Southern Kerala as a
Ruminant Feed
Mubeena P.*AND Usha C. Thomas
Department of Agronomy
College of Agriculture, Vellayani,
Thiruvananthapuram, Kerala, India-695 522
*Email: mubeenap94@gmail.com
India is gifted with the largest livestock population in the world and it is an important subsidiary
enterprise that support more than 75per cent of the rural community. But fodder production is not well
practiced in our country and animals generally consume naturally grown grasses and shrubs which are
of low quality in terms of protein and available energy. Fodder trees and shrubs represent a potential
source of various nutrients for ruminants, and it contains high levels of crude protein, minerals and
many shows high levels of digestibility. They are readily accepted by livestock and presumably because
of their deep-root systems, they continue to produce well into the dry season. But these feed resources
have been generally ignored in feeding systems for ruminants, mainly because of inadequate
knowledge on nutritional quality of these tree fodders. Keeping the above in view, the present study has
been proposed to find out a nutritionally superior tree fodder in southern Kerala as a feed for ruminants.
Ten different fodder trees and shrubs that are locally fed to the cattle viz., Sesbania grandiflora,
Erythrina indica, Moringa oleifera, Cocos nucifera, Glyricidia maculata, Terminalia elliptica, Leucaena
leucocephala, Manihot esculenta, Musa acuminata and Mangifera indica were selected and analysed
for proximate composition, crude fiber and mineral status. The result revealed that mean values for dry
matter (DM), crude protein (CP), crude fiber (CF), ether extract (EE) and total ash (TA) in tree fodders
ranged between 37.07±4.02, 18.52±1.72, 18.56±2.07, 4.68±0.51, 8.72±0.66, respectively. The study
also proved that Sesbania grandiflora (Agathi) is nutritionally superior to other tree fodders with high CP
(25.24%) and lower CF (8.43%) content. The Neutral Detergent Fiber (NDF) content of fodder tree
leaves varied from 17.34- 65.32 per cent and that of Acid Detergent Fiber (ADF) from 11.10-48.69 per
cent. Phosphorus and potassium status of top feeds comes under the range of 0.26-0.93 per cent and
1.0-2.7 per cent respectively. However highest Calcium as well as Magnesium were found in Moringa
oleifera (2.75 and 0.60 per cent respectively).
Keywords: Acid detergent fiber, Crude fiber, Neutral detergent fiber, Proximate composition, Tree
fodder
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Influence of Varying Levels and Frequency of Application of Magnesium
Nutrition on Yield Attributes of Bajra Napier Hybrid
Navya M. V., Deepthi C. and Usha C. Thomas
Department of Agronomy, College of Agriculture, Vellayani- 695 522, Kerala
e-mail: navyavsnn@gmail.com
Magnesium is an important constituent of chlorophyll molecule and is associated with rapid growth, cell
division, protein synthesis, carbohydrate assimilation and plays major role in many metabolic activities
of the plant and is among the essential mineral nutrient for optimal growth, development and
reproduction in cattle. Magnesium deficiency is common in Kerala, with its acid soils, heavy fertilization
with major nutrients, over irrigation and leaching under heavy rainfall. Ensuring better availability of
magnesium nutrition at all plant growth stages can contribute to enhanced growth and yield attributes of
crops. A study was undertaken during 2020-21, at College of Agriculture, Vellayani,
Thiruvananthapuram, Kerala, to assess the impact of varying levels and frequency of application of
magnesium fertilizer on growth, yield and quality attributes of Bajra Napier hybrid. The experiment was
laid out in randomized block design (RBD) with 9 treatments replicated thrice. The treatment
combinations included three levels of magnesium [m1 - 80 kg ha-1, m2 - 100 kg ha-1 and m3 - 120 kg ha1] and three frequencies of application [f1- split application once in 3 months, f 2- split application once in
4 months and f3- split application once in 6 months]. The crop was raised as per the POP
recommendations of KAU (25 t ha-1 FYM and 200:50:50 kg ha-1 NPK). The variety used for the study
was Suguna, released from Kerala Agricultural University. Within the magnesium levels, application of
100 kg MgSO4 ha-1 resulted in significantly higher total green fodder yield (144.35 t ha -1). Among the
varying frequency of magnesium sulphate application, F3 (split application once in 6 months) recorded
the highest total green fodder yield (139.59 t ha -1) and result was comparable with treatment F2 (split
application once in 4 months). Considering the total green fodder yield, highest yield (153.42 t ha -1) was
obtained with treatment combination m2f3 (100 kg ha-1MgSO4 given as split application once in 6
months). Results on dry fodder yield followed the same trend as that of green fodder yield. Within the
different magnesium levels, application of 100 kg MgSO4 ha-1 (M2) recorded the significantly higher total
dry fodder yield (39.5 t ha-1). Among the varying frequency of MgSO4 application, treatment F3 (split
application once in 6 months), recorded significantly higher total dry fodder yield (37.14 t ha 1).
Considering the total dry fodder yield, highest yield (40.96 t ha -1) was registered in treatment
combination m2f3 (100 kg ha-1MgSO4 given as split application once in 6 months) and was comparable
with m2f1 (100 kg ha-1MgSO4 given as split application once in 3 months) with a yield of 40.77 t ha-1.
Keywords: Bajra Napier hybrid, Dry fodder yield, green fodder yield, Magnesium nutrition
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Green Methanol:
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A

smart

approach

towards

environmental

Achintya Das
Dept of Physics, Mahadevananda Mahavidyalaya, North 24 Parganas, W.B, India

Throughout the last century, fossil fuels and natural gases were considered to be the key players in the
area of energy resources. Rapid industrialisation stimulates the ever-increasing demands of fossil fuels
and natural gases. Although these fossil fuels revolutionized the globe, it created many environmental
hazards like greenhouse gas emission (CO2, CH4, and N2O), global warming etc. Furthermore, these
energy resources are not renewable. Therefore, continuous price hike, depletion of resources and
environmental pollution are immediate effects of excessive use of fossil fuels. In this scenario, Methanol
has caught the significant attention of environmentalists as a promising alternative to fossil fuels.
Although methanol is a potent toxic flammable chemical, it neither releases any greenhouse gas during
combustion nor has any impact on ever increasing global warming. Hence, methanol can replace the
tremendous use of both petrol and diesel in transportation, automobile, marine, Gensets, Power
generation sectors and so on. In addition to these, it can be a strong alternative of LPG, Kerosene,
Wood for household cooking purposes. Presently, electric vehicles started to flourish in the market in
the global arena. However, to overcome the disadvantages of electric vehicles, people have started to
prefer hybrid engines. In the hybrid engines too, methanol can be a promising alternative to fossil fuels.
Nevertheless, broad scale industrial methanol production is facing several issues. Methane is present
in natural gas and conversion of methane to methanol requires excessive heat at high pressure. This
conversion emits a significant amount of carbon dioxide in the environment. Currently, methanol is
getting produced from natural gas. The conventional route for methanol production involves three
following basic steps: i) Production of syngas, ii) Conversion of the syngas into crude methanol, and iii)
Distillation of the reactor effluent (crude methanol) to achieve the desired purity. However, as
mentioned above, this conventional method is operated at high pressure and high temperature which
demands huge installation and maintenance cost. This paper focuses on searching for alternative cost
effective, sustainable ways to convert methane to methanol. This kind of study will open a new avenue
for an evergreen future for mankind.

Keywords: Methanol, Fossil fuel, Greenhouse gas, Environmental conservation, syngas, sustainable
development
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Agri-voltaic Production System: A Climate Smart Approach
Sanket Sahoo1, Soumyasesh Maity2, Dr. Pankaj Singh3
M.Sc. (Ag), Dept. of Soil Science, Dr. Rajendra Prasad Central Agricultural University, Pusa,
Samastipur, Bihar, 848125
M.Sc. (Ag), Dept. of Soil Science and Agricultural Chemistry, Uttar Banga Krishi Viswavidyalaya, Cooch
Behar, West Bengal, 736165
Asst. Professor cum Scientist, Dept. Of Soil Science, Dr. Rajendra Prasad Central Agricultural
University, Pusa, Samastipur, Bihar, 848125
Due to ever growing population, the world is forcibly going through both food and energy crisis, India is
not an exception. So, the world is more focussed to produce more green energy and food for sustaining
life. It will be more beneficial if we utilize the rainfed and fallow areas for production of green energy
(Solar and Wind) and food crops as an intercrop. Cultivation of any crop or biofuel can utilize only ∼3%
of solar energy in their photosynthetic process, whereas about 20-30% of solar energy was conserved
by photo-voltaic route and wind turbines can convert about 40% of wind energy to electricity. So, these
three components crop, solar panel and wind turbines will create a three-tire system like agro-forestry.
Wind turbines will be installed at a height of 50-80 m considering the wind velocity of the area. Solar
(Photo-voltaic) panels are installed above the ground and suitable crops are intercropped in between
the rows of solar panels. The crops are selected on the basis of climate of that area. Some deep-rooted
crops like Vigna radiata (Moong bean), Vigna aconitifolia (Moth bean), Cicer areatinum (Chickpea) etc.
and crops with growth period of less than three months or requiring very less water like Plantago ovata
(Isabgool), Cuminum cyminum (Cumin), Solanum melongena (Brinjal), Spinach were grown in this
system. Also, some shade loving plants viz. Aloe vera, Lemon grass were grown beneath the solar
panels. The rainwater can be harvested from the solar panels and can be used for irrigation of crops or
further cleaning and cooling of the photovoltaic cell, when necessary, which will enhance their energy
production capacity. From a model agri-voltaic system at Bhuj, RJ,25 kW of photo-voltaic current was
generated in 15 m × 34 m area with the two row PV array design. This agri-voltaic system can be
adopted in agro- climatic zones viz. Az5, Az 17, Az 18, Az 88, Az 89 (NARP listed Agro-climatic zones),
as these rainfed areas have a high potential to produce wind and solar energy due to high solar
incidence. As a source of green energy, this production system also provides a net carbon input to the
ecosystem.
Keywords: Population, Green energy, Photo-voltaic cell, Wind turbines, Crops, Agri-voltaic system,
Agro-climatic zones, Carbon input
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Effect of nanoparticles from agrowaste for the production of Bioethanol
Reena Lawrence and Kapil Lawrence
Biochemistry and Biochemical Engineering Department, SHUATS, Prayagraj, U.P

The need of bioenergy due to the world’s increasing population and the limited fossil energy resources,
which by combustion are damaging the environment, leads to the demand of renewable energy
resources. Renewable energy sources use energy sources that are continually replenished by nature –
the sun, the wind, water, the Earth’s heat, and plants. Customary sources of renewable energy are
solar, wind, geothermal, hydro, and some forms of biomass. Thus, Biomass represents a possibility to
approach this problem. Biomass is organic material like trees, agricultural residues, animal wastes,
grass, aquatic plants, and municipal waste. Through photosynthesis Biomass stores the energy from
the sun. Bioenergy technology extracts the energy stored in biofuels through direct combustion or by
converting the fuel into charcoal, liquid, or gas. In general the term biomass covers all materials
deriving from plants that use sunlight to grow. Biomass can be used in many different ways such as
food, construction material, medicine, fertilizer, fibre or energy. In the context of energy-production,
biomass is often applied to plant-based materials, but the term biomass can also refer to animal and
vegetable-derived materials and waste. Biomass resources are numerous such as plants, wood plants,
food crops, energy crops and herbaceous plants etc. Agricultural waste biomass is left-overs from
agricultural processes and industry. Agricultural waste biomass covers grasses, flowers, straws (barley,
rice, wheat, sunflower, oat, bean) and other residues (like fruits, shells, pits, grains, seeds, etc.) It is
possible to divide agricultural residues into field-based residues and process-based residues. Biomass,
generated in the agricultural field or farm is defined as field based. Process-based residues are
biomass, which is generated in the process of agricultural products (e.g., rice husk, bagasse, maize
cob, peanuts shell). Cellulose, hemicelluloses and lignin are the main compounds of biomass. The
amount and distribution of the compounds in the biomass waste varies significantly from species to
species. Bioethanol is the most popular type of bioalcohol produced by using enzymes and
microorganisms through fermentation of biomass. Among the second-generation biofuels it plays a
principle role. In general, bioethanol is made from lignocellulosic biomass, woody crops and agricultural
residues. Thus, the main advantage of bioethanol is that it can be sustainably produced by using
biomass consisting of the residual non-food parts of crops. By using agricultural waste biomass, it is not
competing with the food-industry. Nanoparticles have a number of interesting properties for the
production of second-generation ethanol. It is advantageous for recovery and reuse of catalysts.
Applications of nanoparticles for the production of bio ethanol with special reference to characterization
and enzymatic conversion have been described.
Keywords: renewable energy, biomass, biofuel, agricultural waste
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Weed Management in Maize- Green Gram Cropping Sequence Under
Different Tillage Practices in Lateritic Soil of West Bengal
Kazi Aliza Ahmed and B. Duary
Department of Agronomy
Institute of Agriculture, Visva-Bharati, Sriniketan-731236
Birbhum, West Bengal
Field experiment was carried out during rabi season of 2017-18to pre-kharif 2019 in fixed plot at Muluk
village in Birbhum district of West Bengal to study the effect of tillage and weed management practices
on weed growth and yield of crops in maize-greengram cropping sequence. Four tillage practices viz.,
Conventional tillage (CT) in maize - Conventional tillage (CT) in green gram, CT (maize) - Zero tillage
(ZT) in greengram, ZT (maize) - CT (greengram) and ZT (maize)- ZT (greengram) were assigned in
horizontal strips and three weed control methods viz. recommended herbicide (RH) (atrazine at 1.0 kg
ha-1 in maize; pendimethalin at 0.75 kg ha-1 in greengram as pre-emergence), improved practice(IP)
(tembotrione at 90 g ha-1 + atrazine at 500 g ha-1 at 20 DAS in maize; pendimethalin at 0.75 kg ha -1 pre
emergence fb imazethapyr 75 gha-1 at 20 DAS in greengram) and unweeded control in vertical strips in
a strip-plot design replicated thrice. Cynodon dactylon, Digitaria sanguinali and Echinochlo acolona
among grasses and Croton bonplandianum, Grange amaderaspatana, Polygonum plebeium,
Heliotropium indicum, Evolvulus numularius among broadleaved were present as major weeds in
maize. Whereas, C. dactylon, E.colona, Andropogon aciculatus, Murdania nudiflora, Fimbristylis
miliacea, Cyperus iria, Achyranthes aspera and Eclipta alba were predominant in greengram. In maize,
CT-ZT recorded significantly lower grass, broadleaved and total weed density in both the years at 45
DAS. Improved practice of weed management significantly reduced the grass, broadleaved, sedge and
total weed density in maize over RH during both the years. However, dry matter of total weed did not
vary significantly between RHand IPin first year. Density of broad leaved weed at 45 DAS in green
gram was lower in ZT-CT. The ZT-CT registered lower total weed density in second year, which was on
par with CT-CT. Though IP was significantly more effective in reducing the grass, broadleaved, sedge
and total weed density over RH but no significant difference was found regarding weed dry matter
during both the years. Yield of maize was significantly higher under CT-ZT and was on par with ZT-CT
during both the years. In second year, weed infestation resulted in 21.56 and 31.72 % yield reduction of
maize and green gram, respectively. In maize, IP was more effective over RH with respect to yield in
second year, whereas in green gram these weed management practices were on par during both the
years. Though conventional tillage (ZT-CT and CT-CT) produced significantly higher yield of green
gram in first year, but in second year, zero tillage (ZT-ZT and CT-ZT) was more effective over CT.
Keywords: Conventional tillage, cropping sequence, improved practice, maize-greengram,
recommended herbicide, tillage, weed management, zero tillage
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RNAi: A New Platform for Insect Pest Management
Garima Vinod AND B.C. Anu*
Division of Entomology, Sher-E-Kashmir University of Agricultural Sciences and Technology of Jammu,
Jammu-180009, India
Department of Entomology, Bihar Agricultural University, Sabour, Bhagalpur, Bihar-813210, India
Email: anubcanant2@gmail.com
Insect pests cost billions of dollars in the form of crop losses and insecticides, and farmers face an
ever-present threat of insecticide resistance, fuelling a continual search for alternative pest-control
strategies. Therefore, there is a need for identifying some additional effective pest management
strategies, which could also augment integrated pest management (IPM). In this scenario, RNA
interference (RNAi) offers a great deal of hope in successful mitigation of various insect pests.
Suppression of genes that code for specific proteins through RNA interference (RNAi) is an alternative
strategy for insect pest management. It is a powerful tool that exemplifies the gene function by making
changes in post transcriptional gene silencing (PTGS) phenomenon. This ability of suppressing a
particular gene expression helps in obtaining a new trait either by elimination or by accumulating a
particular plant trait that is desired, which could be phenotypic or any biological change which has not
been previously present in the non-transgenic plants thus produced. It has been widely used in
entomological research lately to study the functions of genes in variety of insects. This technology has
great potential in insect pest management due to its high specificity. The sequence-dependent nature
allows RNAi based control strategies to be highly species selective and the active molecule, a natural
biological molecule known as double-stranded RNA (dsRNA), has a short environmental persistence.
The dsRNA (double strand RNA) is introduced into insect through different methods like microinjection,
oral feeding, topical, plant mediated and nanoparticles. RNAi pathway is an important part of the innate
antiviral immune defence of insects and could even lead to applications targeting viruses in beneficial
insects such as honeybees.
Keywords: RNAi, PTGS, dsRNA, IPM
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Transcriptome Analysis Approach for Identifying Stress Genes In Oil
Producing Crop
Malini Bhattacharyya and Babita Patni
High Altitude Plant Physiology Research Center
Srinagar Garhwal, Uttarakhand, India, Pin – 246174
Brassica rapa is an important oil producing crop. Salinity stress is harmful for plant growth and crop
productivity. Various bioinformatics tools are used to identify salinity stress responsive genes in
Brassica rapa. For this bioinformatics-based analysis, Arabidopsis thaliana, model plant was used as
control plant. In our study we have screened some homologous (as well as orthologous and
paralogous) salinity stress responsive genes in Brassica rapa. Phylogenetic tree analysis, gene model
development and protein domain analysis were also performed to identify the salinity stress tolerance
mechanisms in the said plant. From our bioinformatics-based study, it was revealed that, Brassica rapa
has many salinity stress responsive genes and protein domains also. This study will be helpful for
farmers to grow the said plant in coastal region. These genes are closely related to Arabidopsis
thaliana stress responsive genes. From this approach, further transgenic salt tolerant oil crop
production can be possible. Other than that, this study is useful for sustainable agriculture too.
Keywords: salinity stress, responsive genes, coastal, sustainable
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Techniques and Practices for Conservation Agriculture
POONAM* and MANSOOR ALI
MS Swaminathan school of Agriculture Shoolini University of Biotechnology and Management Sciences
Solan, Himachal Pradesh
Email ID*: pk6211414@gmail.com
Conservation Agriculture (CA) across the globe are now considered as precursor for agriculture
sustainability and productivity because of its positive impact on natural resources and mitigation of
climate change. Precision land levelling (PLL) is one of the beneficial techniques for efficient utilization
of water. PLL saves water upto 20-25% and irrigation time by 30% and also improves crop productivity
by 10-15%. Most commonly used laser leveller in CA machinery is Auto Survey laser land leveller
(Sidhu et al., 2019). Direct seedling of rice (DSR) is evidence of resource conservation technologies
(Gupta et al., 2006). The machine should be able to maintain seed to seed and row to row spacing with
very low injury to the seeds with suitable seed rate and by placing at suitable depth.Machines/Planters
with multi-crop inclined plate metering mechanism are more suitable for seeding rice. Relay Seeder ic
capable of direct drilling of wheat alone with fertilizers resulting in the yield of gains of more than
0.5tonnes per hectare due to advance sowing of wheat. Straw management system (SMS) now known
as super sms used in closeness with existing conventional combined harvestor for management and
even spreading of loose straw in harvested area. Happy Seeder (HS) is used to sow wheat into rice
residue without burning where straw is used as a mulch for conserving moisture in the field. Operational
cost for sowing of wheat is 50-60% lower with HS than with conventional sowing (Sidhu et al., 2015).
Drip irrigation is a method of irrigation suitable for crops results in reduction in crop water requirement
(Sharma et al., 2009). Among different crops, it results into saving of 25% fertilized N under fertigation
in both maize and wheat without any reduction in the yield and saving of 25% N fertilizer and increase
in water productivity by 60% in rice. Therefore, there is need for more research for developing
appropriate mechanization strategies in CA for different agronomic management.

Keywords: Conservation agriculture, Precision land leveller, Direct seeded rice, Straw management
system, Happy seeder
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Oil-based Mud Co-Composting Using a Smart Reactor
Amir Parnian1*, Amin Parnian2, Hadi Pirasteh-Anosheh1, Hossein Parvizi1, Hossein
Beyrami1
National Salinity Research Center (NSRC), Agricultural Research Education and Extension
Organization (AREEO), Yazd, Iran.
2Young Researchers Club, Masjed Soleyman Branch, Islamic Azad University, Iran.
*Email: amir.parnian86@gmail.com
1*

Oil and gas well drilling operations remain wastes like obsolete oil-based mud. This kind of waste has to
manage with a suitable approach to reduce the environmental impacts and preventing ecosystem risks.
To investigate diesel-oil-contamination bioremediation of contaminated drill waste a smart composting
reactor was designed and applied with different initial contaminations. A 200-L vertical reactor (which
has the ability of aeration and humidity control remotely by a smartphone) was utilized for the cocomposting procedure. The initial total petroleum hydrocarbon (TPH) of the contaminated materials was
about136 g. kg-1which mixed with green space compost in different ratios (1:0.2, 1:0.5, 1:1, 1:2, and 1:5
(w/w)) and fill the reactor to investigate the performance of the device. The temperature and TPH
concentration of the mixtures was measured weekly for 28 days, and the removal efficiency of the
reactor was calculated. Results indicate that petroleum hydrocarbons were remediated properly and
99% of petroleum hydrocarbons were bioremediated. Results showed the remediation rates of
contaminants were increased by raising the amount of compost in the initial mixture. This experiment
showed co-composting of oil-based muds could be a good cure for this kind of wastes to produce soil.
Keywords: Drilling waste management, Petroleum Contamination, Bioremediation, TPH
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Effect of Foliar Application of Bio-Stimulants on Growth, Yield and
Quality of Strawberry (Fragaria x ananassa Duch.)
Binayak Chakraborty
Regional Research Station (Terai Zone), Directorate of Research, Uttar Banga Krishi Viswavidyalaya,
Pundibari- 736 165, Cooch Behar, West Bengal
email: binayak@ubkv.ac.in

A field experiment was carried out during 2020-21 to evaluate the effect of foliar application of two
different bio-stimulants (Humic acid and Seaweed extract) on growth, yield and quality in two cultivarsof
strawberry (Camarosa and Nabila). Humic acid and seaweed extract were sprayed individually (1.0 ml l1 and 2.0 ml l-1) as well as in combinations to the strawberry plantsat 15 days interval right after one
fortnight of planting of uniform runnersof strawberry at a spacing of 50 cm × 25 cm under paddy straw
mulching system. The plants which received no foliar applications were treated as control. The entire
experiment was laid out in factorial randomized block design with nine treatments and replicated in
thrice. The results indicated that foliar application of 2.0 ml l-1humic acid + 1.0 ml l-1seaweed extract
significantly improved the plant growth parameters like plant spread [28.33 cm (Camarosa), 29.37 cm
(Nabila)], number of leaves [33.20 (Camarosa), 31.33 (Nabila)], and number of crowns plant-1 [2.93
(Camarosa), 2.97 (Nabila)] over the untreated control plants. However, the highest leaf area [116.72
cm2 (Camarosa), 120.54 cm2 (Nabila)] of the strawberry plants was recorded in the plants which
received foliar application of 2.0 ml l-1humic acid + 2.0 ml l-1seaweed extract. The number of flowers per
plant [40.33 (Camarosa), 36.67 (Nabila)], fruits per plants [30.67 (Camarosa), 27.00 (Nabila)], average
fruit weight [14.10 g (Camarosa), 13.08 g (Nabila)] and fruit yield per plant [432.45 g (Camarosa),
353.16 g (Nabila)]were noted the maximum in the plants which received foliar application of 2.0 ml l-1
humic acid + 1.0 ml l-1 seaweed extract.The fruits with significantly the highest total soluble
solid[10.14ºB(Camarosa), 9.92 ºB (Nabila)], ascorbic acid[82.55 mg 100 g -1 (Camarosa), 77.25 mg 100
g-1 (Nabila)]and total sugar[9.82 % (Camarosa), 9.21 % (Nabila)] content were recorded with the foliar
application of 2.0 ml l-1 humic acid + 2.0 ml l-1 seaweed extract. The fruits with the lowest acidity [0.62
% (Camarosa), 0.65 % (Nabila)] were also registered under this foliar treatment. However, the
improvement in fruit quality parameters with foliar application of 2.0 ml l -1 humic acid + 2.0 ml l-1
seaweed extract was found to be statistically at par with foliar application of2.0 ml l-1 humic acid + 1.0
ml l-1 seaweed extract. Among the strawberry cultivars, the plant growth parameters except the number
of leaves per plant were better in the Nabila whereas, the fruit yield and quality parameters were
recorded superior in Camarosa.
Keywords: foliar application, bio-stimulants, humic acid, seaweed extract
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Combining Ability Analysis for Yield and Yield Attributed Characters in
Indian Mustard
Vandana S. Madke1, Ankush D. Sapkal2, Sandeep R. Kamdi3, and Gajanan D.
Chandankar4
College of Agriculture, Nagpur (Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola)
1Dr. Vandana S. Madke, Assistant Professor, Agril. Botany Section College of Agriculture, Nagpur,
Maharashtra, India., 2Ankush D. Sapkal, Junior Research Fellow, Department of Agricultural Botany,
College of Agriculture, Nagpur, Maharashtra, India, 3Dr. Sandeep. R. Kamdi, Mustard Breeder, AICRP
on Linseed and Mustard, College of Agriculture, Nagpur, Maharashtra, India, 4Dr. Gajanan D.
Chandankar, Assistant Professor, Agril. Botany Section College of Agriculture, Gadchiroli, Maharashtra,
India.

Thirty F1 crosses of Indian mustard obtained by full diallel fashion using six parents. The parents,
crosses and checks were grown in randomized block design, replicated thrice and observations were
taken. Analysis of variance for combining ability indicated that mean squares due to GCA were
significant for all characters studied except siliqua density on main branch and 1000 seed weight. The
mean squares due to specific and reciprocal combining ability were highly significant for seed yield and
its contributing characters in Indian mustard. Five crosses showed significant negative SCA/ RCA
effects for seed yield and also showed significant mean for most of yield contributing characters. The
presence negative SCA effects for seed yield plant-1 the crosses indicated the predominant role of
additive gene action for yield components andthese crosses can be forwarded to next generation for
producing genotypes of inherent superiority by blending and mixing maximum favorable following by
simple selection methods.
Keywords: Indian mustard, full diallel, GCA
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Weed interference creates oxidative stress in greengram under elevated
CO2 and temperature
D. Sreekanth*, Pawar Deepak Vishwanath, Ankita Kumari, and Shobha Sondhia
ICAR- Directorate of Weed Research (DWR), Jabalpur, Madhya Pradesh, India
*Corresponding author email-ID: sreekanthplantsciences@gmail.com

The increase in global temperatures and frequency of heat waves is driven by rising CO 2 levels in the
atmosphere. Elevated CO2 and temperature have a massive effect on greengram productivity and
growth. Weed infestations aided by global climate change have already incurred tremendous
expenditures. Weeds had to adapt frequently to changes in environmental conditions during their
evolution, and thus their growth may be aided by global change. Changes in any climate element affect
not only individual organisms’ performance, but also interactions with other species at various phases
of development. Many studies revealed that, change in ROS production and enzymatic activity in crops
in response to weed interference. Similarly, a study conducted at ICAR-DWR, Jabalpur during summer
season-2021 also revealed that, Trianthema portulacastrum weed interference created oxidative (ROS
production) stress in greengram. Remarkable increase in Superoxide Anions (O 2-) concentrations was
recorded under the combined effect of elevated CO2 (550+50 ppm) and temperature (Ambient + 2℃). It
was also observed that, Lipid Peroxidation (MDA) content also significantly increased under elevated
temperature in comparison to ambient.
Key words: climate change, Trianthema portulacastrum, greengram
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Effect of Conjoint Use of Organic and Inorganic Sources on Soil
Fertility, Yield of Cotton under Cotton Based Intercropping Systems on
Vertisols in Central India
D. V. Mali, S.B. Itawale, B. A. Sonune, O.S. Rakhonde, P.R. Kadu, A. B. Age, M. M.
Wakode, P. W. Deshmukh, D. N. Nalge and N. W. Raut
Department of Soil Science and Agricultural Chemistry,
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola-444104 (M.S.), India
.
The present investigation was conducted during the year 2020-21 to study the “Effect of conjoint use of
organic and inorganic sources on soil fertility and yield of cotton under cotton based intercropping
systems on Vertisols” at Research Farm, Department of Soil Science and Agricultural Chemistry, Dr.
Panjabrao Deshmukh Krishi Vidyapeeth, Akola (M.S.). The experiment was laid out in split plot design
with three replications. The nutrient management consist of INM (M1) comprising of 75% RDF +
compensation through NPS compost, Organic (M2) comprising of 100% NPK dose through NPS
compost (Nitrophosphosulpho compost) and cotton based intercropping systems i.e., only cotton,
cotton + dhaincha (1:1), cotton + sunhemp (1:1), cotton + greengram (1:1), cotton + blackgram (1:1).
The results revealed that, significantly higher seed cotton (15.65 q ha-1) and cotton stalk yield (33.04 q
ha-1) was observed under INM comprising of 75 % RDF+ compensation of RDF through NPS compost
as compared to only organic treatment under the nutrient management. Whereas, in cotton based
intercropping systems, the significantly highest seed cotton (16.19 q ha-1) and cotton stalk yield (33.83
q ha-1) were observed with cotton + dhaincha (1:1) followed by cotton + sunhemp (1:1) and lowest was
observed under sole cotton (control). The organic carbon was significantly influenced due to 100%
organics over integrated nutrient management. While, under cotton based intercropping systems,
cotton + dhaincha recorded highest organic carbon followed by cotton + sunhemp. The significantly
higher residual soil fertility (Available N, P and K) was observed under INM treatment as compared to
only organic treatment. Whereas, the available N (235 kg ha-1), P (22.21 kg ha-1) and K (404 kg ha-1)
were significantly highest in cotton + dhaincha (1:1) intercropping followed by cotton + sunhemp (1:1).
The lowest available NPK content was recorded in sole cotton only. Hence, it can be concluded that the
application of 75 % RDF + 25 % compensation of RDF through NPS compost and intercropping of
cotton with dhaincha followed by sunhempwere found beneficial for enhancing seed cotton yield and
improvement in soil fertility on Vertisols in Central India.
Key words: Cotton, intercropping, NPS compost, Organics, and Vertisols
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Micro-Nanomotors for Management of Water Pollution
Roshni John1 and Thulasi V2.
1PhD

(Ag.) Dept. of Soil Science and Agricultural Chemistry, College of Agriculture, Kerala Agricultural
University, Thrissur, 680656
2Assistant Professor, Soil Science and Agricultural Chemistry, Regional Agricultural Research station,
Pattambi, Palakkad
Micro-nanomotors are in the forefront of nanotechnology. Self-propelled micro-nanomotors are micro
and nanoscale bioinspired motors which move autonomously in solution and convert energy into
movements and forces. Most self-propelled micro-nanomotors are based on the conversion of chemical
energy into mechanical movement powered either by fuel or by fuel-free sources such as electric or
magnetic fields, acoustics or even light. Micro-nanomotors designed for environmental application are
of tubular and spherical in shape which contain functional materials that enable their swimming at
microscale. The choice of functional material depends on target pollutants. Fabrication methods of
micro- nanomotors include roll-up technique, porous template assisted synthesis and physical vapour
deposition. The two major mechanisms for pollutant removal are adsorption and degradation. Oils and
heavy metal ions are a major source of ocean and groundwater pollution. The presence of these
pollutants in wastewaters is usually a direct result of manufacturing processes adopted by various
industries. Micro-nanomotors adsorbs these pollutants on their surface resulting in remediation. Selfassembled monolayer (SAM)-modified poly(3,4-ethylenedioxythiophene) (PEDOT)/Pt (platinum)
micromotors with a super hydrophobic layer adsorbs motor oil and olive oil present in the pollutant
water. Magnetically modulated pot-like MnFe2O4 micromotors with hydrophobic layer made of oleic acid
chain adsorbs oil from the contaminated water. Graphene based micromotors were used for the
removal and recovery of lead (Pb) from heavy metal polluted water. Micromotor reduces the
concentration of Pb in contaminated water from 1 ppm to 0.2 ppm, indicating 80 per cent reduction in
Pb within a period of one hour. Micro-nanomotors degrade organic pollutants through Fenton reaction
and photocatalysis which produce highly oxidative radicals such as hydroxyl and peroxides. It results in
degradation of organic pollutants into carbon dioxide, water and inorganic salts. Iron/Platinum
micromotors which uses Fenton oxidation removes a xanthene dye, Rhodamine 6G from contaminated
water. Biocatalytic activity of carbonic anhydrase functionalized micromotors sequester carbon dioxide
into calcite from water. Micromotors focused on the removal of pathogenic bacteria from contaminated
water, integrates several bactericidal materials or molecules for the selective isolation and destruction
of bacteria. Chitosan-based water propelled micromotors kills E. coli and lysozyme-based micromotors
kills M. lysodeikticus and E. coli by destruction of bacterial cell wall. The major challenges limits scaling
up of micro-nanomotors are H2O2- Pt dependence, catalyst surface poisoning, medium effects, lifespan
limitation, effective surface area reduction, recyclability limitation and high cost. The emerging field of
micro-nanomotors is successfully adding new dimensions of versatility, simplification and efficiency to
the environmental and bioanalytical sciences. Future innovations in the manufacture of these synthetic
motors, will have a tremendous impact and could pave the way to providing clean water for a greater
number of people in many parts of the world.
Keywords: Micro-nano motors, Nanotechnology, Water pollution, Remediation
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Nanofertilizers for Enhanced Nutrient Use Efficiency and Improvement
of Soil Health
Sugandha Khajuria and Vikas Sharma
Division of Soil Science & Agricultural Chemistry, Sher-e- Kashmir University of Agricultural Sciences &
Technology of Jammu
The new-age nanomaterials (NM) are helping in getting maximum output out of the available resources
through its targeted approach and smart delivery system thus making it an important tool in precision
agriculture. These NMs, such as nanoclays, nanotubes, and nanowires, possess unique surface
chemistry, electrical, and optical properties that provide them with better sensitivity, improved detection
limits, and rapid response times. The waste products of agriculture, such as soy hulls and wheat straw,
can be converted into advanced bio-nanocomposites having improved mechanical and physical
properties to be utilized for industrial purposes. Traditional fertilizers are not only costly for the producer
but may be harmful to humans and the environment. This has led to the search for environmentally
friendly fertilizers, particularly those with high nutrient-use efficiency, and nanotechnology is emerging
as a promising alternative. Nanofertilizers offer benefits in nutrition management through their strong
potential to increase nutrient use efficiency. Nutrients, either applied alone or in combination, are bound
to nano-dimensional adsorbents, which release nutrients very slowly as compared to conventional
fertilizers. This approach not only increases nutrient-use efficiency, but also minimizes nutrient leaching
into ground water. Nanofertilizers, because of their smaller size, larger surface area, higher reactivity
and high penetration capacity, have several advantages over conventional fertilizers in bulk form having
an enhanced nutrient use efficiency over the conventional fertilizers and a decrease in residual effect.
In comparison to conventional fertilizers, nanofertilizers have smart nutrient delivery system or
controlled nutrient release mechanism which is believed to improved crop yield, quality, reduced
wastage, cost minimization and profit maximization. Furthermore, nanofertilizers may also be used for
enhancing abiotic stress tolerance and used in combination with microorganisms (the so-called
nanobiofertilizers) provide great additional benefits. The Government of India is encouraging the
production of organic and Nano fertilizers in the country as they are 25 to 30 per cent cheaper and give
18 to 35 per cent higher yield and keep the soil in good health.
Keywords: Nanofertilizer, Soil, Nanoclay, Nutrient use efficiency, smart delivery
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On-site Molecular Detection of Soil-Borne Phytopathogen (Urocystis
agropyri) Causing Flag Smut Disease in Wheat
Prem Lal Kashyap*, Sudheer Kumar, Ravi Shekhar Kumar, Anju Sharma, Poonam
Jasrotia, and Gyanendra Pratap Singh
ICAR—Indian Institute of Wheat and Barley Research, Karnal, India
*Correspondence email: plakshyap@gmail.com

Rapid and accurate on-site detection of plant pathogens, especially soil-borne pathogens, is crucial to
avert further inoculum production and proliferation of plant diseases in the field. In this context, present
study was conducted to develop a PCR based detection system for on-site field diagnosis of Urocystis
agropyri fungus causing flag smut disease in wheat. To detect U. agropyri, species specific primers
were developed by comparing the partial sequences of internal transcribed spacer (ITS) DNA region
of U. agropyri with related and unrelated phytopathogenic fungi. The clear amplicons of 503 and 548 bp
were obtained with the two sets of designed primers (UA-17F/UA-519R and UA-15F/UA-562R) from the
genomic DNA of 50 geographic distinct isolates of U. agropyri. However, no amplicon was obtained
from the DNA of other 21 related and unrelated phytopathogenic fungi which showed the specificity of
the primers for the U. agropyri. PCR reaction was also set up to confirm the presence of U.
agropyri spores in six different wheat varieties along with eleven distinct regional soil samples as
template DNA. The presence of U. agropyri in all the soil samples collected from an infected field and
plant tissue of diseased plants collected at two different stages (20- and 40-days post sowing) and the
absence in the soils and plants of healthy plots indicated 100% reliability for detection of U. agropyri.
This simple and rapid test can be employed for the detection of U. agropyri from enormous wheat and
soil samples in very short time with less manpower. Thus, the reported molecular assay is very specific
for U. agropyri and requires less time and man power over conventional diagnosis which is often
confused by coinciding morphological features of closely related fungal pathogens, and therefore, it can
be used for quarantine surveillance of flag smut. In conclusion,the PCR method developed in this study
can serve as an alternative to laboratory-based approaches and a useful on-site field tool for pathogen
diagnosis.
Keywords: pathogens, primers, wheat
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Precision Farming: An introduction to modern Agriculture
Neeraj Kotwal, Satish K. Sharma, Manoj Kumar Sharma, Sanjeev Kumar
Chaudhary and Nirmal Sharma
Regional Horticulture Research Sub Station Bhadarwah SKUAST-Jammu
Precision Farming (PF) is a site-specific crop management (SSCM), a technology- enabled approach to
farming management that observes measure and analyzes the needs of individuals fields and crops. It
is the adaptation of highly precious set of practiced that uses technology to cater the needs of sitespecific crops. The major benefits of precision farming to farmer’s community are refined set of
cultivation practices and choice of crops, based on sustainability of land, elimination of volatility and
risk, waste management, reduce production costs, minimal environmental impact, optimized use of
fertilizers and water management. Precision Farming is modern approach in agriculture sector where
inputs are utilized in precise amounts to get increased average yield.
Keywords: precision farming, cultivation, agriculture
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Identification and Prioritization of critical sub watershed for Nagwan
watershed
Vasantgouda Roti*1, P. S. Kashyap2 and Premananda D3
Research Scholar, GBPUA&T Pantnagar, Mob. No. 6395637067
Associate Professor, GBPUA&T Pantnagar
Assistant Professor, UAS, Raichur
Correspondence mail id: vaasu0478@gmail.com
1

Physically based Soil and Water Assessment Tool (SWAT) model was setup and assessed for
sediment yield from Nagwan watershed (98.42 km2) situated in Hazaribagh district of Jharkhand and
used for identification of critical sub-watersheds were on the basis of sediment yield annually from the
SWAT simulated values during period of 2007 to 2018. The required data were collected from remote
sensing data from USGS Earth Explorer and bhuvan portal, soil data from NBSS&LUP, hydrological
and meteorological data from Damodar valley corporation, Hazaribagh, data were analysed in GIS plot
form. Watershed was sub divided into 15 sub-watersheds named as W1 to W15. Priorities of sub
watershed for identification and action plan for reclamation were fixed on the basis of ranks assigned to
each critical sub-watershed according to ranges of soil erosion classes; Slight (0-5 t/ha/year), Moderate
(5-10 t/ha/year), High (10-20 t/ha/year), Very high (20-40 t/ha/year), Severe (40-80 t/ha/year) and very
severe (>80 t/ha/year). Out of fifteen sub-watersheds four watersheds found to be very high soil loss
group (W15, W10, W7 and W3), six under high soil loss (W5, W14, W11, W8, W13 and W4), one under
moderate (W1) and four under slight soil loss of soil erosion classes (W6, W2, W9 and W4) as per the
general soil erosion classes. The very high and high soil erosion classes sub watersheds require
immediate soil and water conservation engineering measures and slight soil erosion class sub
watersheds require agronomical measures. The identification of critical sub watersheds helps to smart
approaches for future conservation works.

Keywords: Modelling, SWAT, Calibration, Validation and SUFI-2
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Potential Benefits of Microbe Mediated Compost as Farm Inputs
Ashutosh Singh and Amit Kumar Pandey
Assistant Professor-cum-Junior Scientist
Soil Science and Agricultural Chemistry
Mandan Bharti Agriculture College, Agwanpur, Saharsa
Email Id: dr.ashusingh1984@gmail.com

The role of microorganism as bioconversion agents and their ability to convert cellulosic and
lignocellulosic wastes into organic material. Bios remediate environmental pollutants and interact with
root rhizosphere to promote plant growth and soil structure-controlled composting guided by microbial
interventions dependent on defined microbiological processes to decompose agricultural residues
properly and timely and produced high value low cost bioorganic farm inputs. If farmers need biopesticide rich compost material for the control of soil seed born fungal pathogens in the field, they can
bio-fortified the raw compost with bio-agents. Consortium of microorganisms fixing nitrogen, solubilizing
phosphorus and zinc and mobilizing potassium can be utilized to fertility raw compost materials for
desired quality under suitable enriching conditions of temperature and moisture. This can yield potential
bio-organic inputs enriched with N, P, K and Zn harvesting and recycling microbial population. Microbemediated composting method is helpful in reintroducing organic matter to soil along with the beneficial
microorganism. The method yields value-added low-cost farm inputs from the agricultural wastes.
Keywords: Microbe, Compost, Farm Inputs
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Prospect of Weed Biomass Utilization
Amit Kumar Pandey and Ashutosh Singh
Assistant Professor-cum-Junior Scientist
Soil Science and Agricultural Chemistry
Mandan Bharti Agriculture College, Agwanpur, Saharsa
Email Id: amitpandeybau@gmail.com

Weeds are the plant growing where it is not desired, it depletes crop environment and compete for
nutrients, water and light there by reducing crop yield. Weeds shows tremendous growth potential
having a capacity to produce huge biomass and higher plant nutrient content. In orders to maintain
ecological balance it is necessary to utilize the weed biomass generated in and around our ecosystem
very effectively. Utilization of weed biomass for various purpose certainly give a better substitution to
the certain resources, which are under scarcity, so that better conservation of resources will be meet in
long run. Chemical fertilizers and pesticides have caused adverse effects on the environment leading to
loss of biodiversity, diminish soil health and sustainability. Weeds are natural's source of great potential
value and the utilization of weed for compost preparations very beneficial for organic farming. High N, P
& K content in weed is noticed which are a potential and an alternative source of synthetic fertilizers.
Many weeds are having economic importance as it can be used for food, fodder, green manure,
medicinal and other’s purpose. Weeds control soil erosion by water and wind. Some weeds are source
of pesticides, biodiesel and dye and also play vital role to take up heavy metals from water.
Key words: Biomass, Weed, Potential use
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Range and Cultivated Grasses and Legumes in Arid Region of Western
Rajasthan
Sanjay Kumar Sanadya*, SS Shekhawat, Smrutishree Sahoo, Mahendar Singh
Bhinda
Department of Genetics and Plant Breeding, Swami Keshwanand Rajasthan Agricultural University,
Bikaner-334006 (Rajasthan) India
*Corresponding Author Email Id: sanjaypbg94@gmail.com

Western Rajasthan is characterized by sandy soils, high temperatures, low and erratic rainfall, high
precipitation, high evaporation resulting in desertification. Due to modernization in agriculture i.e., heavy
grazing, mechanization, economically important crop dependency of farmers grasses are being
disappeared from the farmer’s field and limited at desert land areas. An ideal system for arid and
semiarid areas should have a judicious mix of crops, trees and grasses only then the natural resources
will be judiciously utilized and returns maximized without any detrimental effect to environment.
Alternate land use system namely Agri-Pastoral system, Horti-Pastoral system and Silvi-Pastoral
system has been found appropriate and effective tool/ system of arid zones areas in which grasses use
as alternate crop or grass to give maximum benefits. That could be possible through land diversification
by growing grasses with companion legume crops without affecting the yield of both grass and crops.
Cropping of grasses with arid wild or cultivated legumes help to conserved and maintain yields of both
crop and grass due to the nitrogen fixation properties of herbaceous legume species. Hence, in future
using this type of cropping system flora biodiversity can be conserved not only fodder purpose also
enhances the economy of small and marginal farmer.
Keywords: Cropping system; Legumes; Sustainability; Nitrogen Fixation; Grasses
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Biosensors- An Analytical Tool for Monitoring Soil Pollutants
Ravikumar, D*., Anand, S., Shoba, S. and Nagaraja, M. S.
Keladi Shivappa Nayaka University of Agricultural and Horticultural Sciences, Shivamogga, Karnataka577204, India
*Corresponding author- ravikumard78@gmail.com

Biosensors are devices that use specific biochemical reactions, mediated by isolated enzymes,
immuno-systems, tissues, organelles, or whole cells, to detect chemical compounds usually by
electrical, thermal, or optical signals (IUPAC, 1996). Biosensors combine the selectivity of biological
system with the processing power of modern microelectronics and optoelectronics. Biosensor offers a
new analytical tool with major application in environmental diagnostics, medical field, industries and in
agriculture as well. Biosensors are being considered potent analytical tools across various fields of
science that it has been used as a tool to detect the novel SARS- Covid-19 virus as well. Biosensors
are operated based on the principle of signal transduction. The principal operation in most biosensors is
the quantitative measurement of specific changes caused due to specific biochemical interactions
between the analyte and the bio-element when in contact. These types of sensors have found
applications in various fields like medical, food processing, environmental monitoring to name a few. Its
true potential is yet to be exploited in this field. Its environmental friendliness, ability to provide real time
information, low LOD’s, tunability, and low-cost nature makes it a potent alternative to many
conventional assay techniques. With immense amount of progress happening in the field of
biotechnology as well as nanotechnology, developing and designing efficient biosensors for detection of
an array of chemical compounds is possible with high level of precision and accuracy.
Keywords: Biosensors, bio-element, sensor, pesticide, heavy metals, soil pathogens and monitoring
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Medicinal Plants Used in Ritual and Cremation Purpose by Remote
Areas Inhabitants in Udhampur District, Jammu and Kashmir, India
1Tarseem

Lal*, 2L.R. Dangwal, 3Priyanka Uniyal

Herbarium and Plant Systematics Laboratory, Department of Botany, S.R.T. Campus, H.N.B.
Garhwal University. Badshahi Thaul -249199, Uttarakhand, INDIA.
(Author - tarseemlal35527@gmail.com)
1,2,3

In India, the traditional medicinal plants practitioners or healers used these plants in medicinal purpose,
but these medicinal plants are commonly used by remote areas inhabitants in Udhampur district of
Jammu and Kashmir for rituals and cremation motive since time immemorial. The indigenous and tribal
peoples of Udhampur district Jammu and Kashmir, used these plants to cure emotional pain by
supernatural and universal power through their traditional knowledge. The present communication
mainly focuses on the extensive and intensive survey of medicinal plants used in ritual and cremation
purpose and their uses by the local inhabitants of Udhampur district, Jammu and Kashmir. In this paper
we have enlisted, 13 medicinal plants species of 13 different genera belonging to 13 different families.
Furthermore, the local names, plant parts used for ritual and cremation purposes and other medicinal
uses have been mentioned for each plant species described.
Keywords: Medicinal plants, Traditional medicine, traditional knowledge
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A Study on the Role of Rural Women in Natural Resource Management
and Utilization in South Kashmir, J&K
Naveena Nazim*1, Ishrat Ara2 and Bilal Ahmad Bhat3
1College of Temperate Sericulture-Mirgund, SKUAST-Kashmir, J&K
2Department of Zoology, University of Kashmir, Srinagar-190006, India
3Division of Social Science, Faculty of Fisheries, Rangil Ganderbal, SKUAST-Kashmir,
*Corresponding Author Email: naveenanazim08@gmail.com

A natural resource is a material that comes from the natural environment and in its raw or “natural” state
is of value for support and sustenance of life on earth with its ecological value and diverse resources.
The natural resource management is the taking care of natural resources like land, water etc. It has
been noticed that use and abuse of natural resources is a key issue that has been caused by mankind.
The misuse of natural resources directly or indirectly refers to excessive use, destructive use or
achieving imbalance between natural resources either individually or in combination. The purpose of
current study was to investigate the role of rural women in natural resource management and utilization
in South Kashmir, J&K. In the current study quantitative as well as qualitative data was collected from
400 rural women selected at random using stratified random sampling technique. The data collected
were analyzed using standard statistical tools with the help of statistical software SPSS (Version 20).
The study revealed that women’s under study are good natural resource managers and the primary
gatherers of fuel-wood (34.5%), fetching water (32.5%), agriculture participation (74.5%) and fodder
(82.5%) to meet daily household needs. The respondents have limited access of latest technology, skill
training, education, extension services and current information. The impact of depletion of natural
resources is directly on women folk, thus women’s role in natural resource exploitation and
management cannot be ignored. In order to strengthen the women’s participation in resources
management and sustainable uses, the researchers suggest that suitable measures should be taken to
empower women in decision making, skill training, education and extension activities.

Key words: Kashmir, Women, Environment, Agriculture, Natural resources, Resources management,
Resources utilization, Statistics
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INM – A Smart Way of Agriculture in Reduction of CH4 AND CO2
Emission in Rice – Sunflower Sequential Cropping System
Ravikumar. C1*, Ganapathy. M1, Karthieyan. A1 and Senthilvalvan. P2
1Department

of Agronomy and 2 Department of Soil Science and Agricultural Chemistry
Faculty of Agriculture, Annamalai University, Annamalai Nagar- 608002,
Corresponding author e-mail: ravikumarchinnathambi@gmail.com
Global warming is a part of climate change and one of the most predominant environmental issues
across the world due to the wide range of GHG's emissions. Among the various sources of GHG's, the
agriculture sector registers its foremost contribution, primarily through the emission of methane, carbon
dioxide and nitrous oxide. Especially, the crop productivity sector (conventional method of rice
cultivation, soil and field burning of crop residues), thus contributes 35.9% to the total emission from
agriculture. Consequently, reducing the GHG’s emission and enhancing the C sequestration in soil and
biomass has become a challenging task. However, several agricultural practices are responsible for
CH4 and CO2 emission, very particularly nutrient management plays a chief role in GHG’s emissions.
Hence, it’s therefore pertinent to develop technologies to reduce the emission of CH4 and CO2 from the
existing prominent crop production systems. Keeping in this view, a field study was conducted in Rice
(Thaladi) – Sunflower system to find out the CH4 and CO2 emission and a considerable amount of SOC
sequestered by using different organic sources (FYM, Vermicompost, Pressmud, Poultry manure,
Composted Coirpith) integrates with inorganic sources in sandy clay loam soil. The data revealed that
the combined application of RDF along with FYM @ 12.5 t ha-1 reduced the CH4 emission by 13.6 and
15.0 % over other organic sources in rice, whereas the CO2 emission 54.4 and 53.8 % and 61.5 and
53.9 % over other organic sources in rice and sunflower respectively. Concomitantly, the SOC
increased by 6.8 and 7.5% in rice and 4.7 and 4.4% in sunflower over other organic sources in both the
crop period. The results indicated that the integrated nutrient management, especially through FYM as
an organic source along with RDF, paves the way in reducing the GHG's like CO2 and CH4 emission
which in turn minimize the global warming potential and subsequently sustain the soil health by way of
increase the accumulation of soil organic carbon.
Keywords: Carbon dioxide, GHG’s, Global warming, Methane and Organic carbon
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Assessment of Carbon Stocks in Agroforestry Regions Of Somawarpet
Taluk, Kodagu District
Seema Anantaraj Jujin, Ravikumar D., Gurumurthy K.T., Yallesh Kumar, H.S. and
Rajashekhar D. Barker
Keladi Shivappa Nayaka University of Agricultural and Horticultural Sciences, Shivamogga, Karnataka577204, India
Email: seemajujin@gmail.com

A study was conducted at KSNUAHS, Shivamogga to know the carbon sequestration potential of soils
under different land use systems in Somawarpet taluk, Kodagu district, Karnataka. Major land use
systems viz., coffee-based indigenous agroforestry, coffee-based exotic agroforestry and paddy land
use system were monitored in this study. The representative soil samples were collected at 0-20cm, 2040cm, 40-60cm and 60-80cm soil depths from the above land use systems. Among different land use
systems, significantly higher mean value of total carbon was observed in coffee-based indigenous
agroforestry (19.93 g kg-1) followed by coffee-based exotic agroforestry (18.90 g kg-1) and lowest
mean value was observed in paddy land use system (9.53 g kg-1)). Similarly, significantly higher mean
value of carbon stock potential was observed in followed by coffee-based indigenous agroforestry
(3267.38 t ha-1) followed by coffee-based indigenous agroforestry (2768.70 t ha-1) and lowest mean
value was observed in paddy land use system (2171.45 t ha-1). Carbon contributes substantial
quantum of carbon stock in soil mainly due to the traditional system of agroforestry comprising of a
greater number of the indigenous tree species and in coffee-based exotica agroforestry Low litter
quality and reduced decomposition rates leads to low soil fertility and a decline in soil carbon content.
The lowest mean value of carbon sequestration was found in paddy land use system 2171.45 t ha-1of
carbon due to lower soil organic carbon stock which is due to rapid decomposition and more utilization
of nutrients by the crops.
Keywords: Carbon, carbon sequestration, coffee-based agroforestry, carbon stock and Western ghats
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Advances in Innovative Deboronation from Water Bodies in Current
Scenario
Owais Bashir1, Sheikh Amjid2*, S. A. Bangroo1, Tahir Ali1, Vikas Abrol2, Nasir
Bashir Naikoo1, Z.A. Baba1, Mamta Devi2.
1Division

of Soil science, Sher-e-Kashmir University of Agricultural Sciences and Technology of
Kashmir ,193201, Jammu and Kashmir India.
2Division of Soil science, Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu
,180009, Jammu and Kashmir India.
amjidsheikh66@gmail.com
Boron (B) contamination has emerged as a growing worldwide environmental concern in recent years,
polluting our precious water supplies as a result of its widespread use in industrial goods, agricultural
chemicals, and large-scale mining activities. A high intake of B over a long period of time has been
linked to a variety of adverse health consequences in humans, including dysplasia, foetal deformity,
infertility, and harm to the neurological system. Globally, about one billion people are subjected to an
exceedingly restricted supply of clean irrigation and drinking water, with demand expected to increase
by 50% by 2030, according to the World Water Development Report. A number of technologies and
techniques have been developed to ensure that boron is safely removed from both drinking water and
wastewater sources. In this article, we will discuss several methods like as thermal desalination,
adsorption techniques, electrocoagulation, and ion exchange, reverse and forward osmosis, membrane
bioreactors, and hybrid techniques that combine ion-exchange with membrane filtration (ion-exchange
membrane filtration) (ultrafiltration or microfiltration). However, the majority of these have a number of
drawbacks. It has only recently been discovered that certain deboronation techniques may be utilized to
efficiently remove B from drinking water and wastewater at a low cost with no waste generated.
Eggshell waste as an adsorbent, bipolar membrane electro dialysis (BPED), and defect-free highly
selective MPD-TMC are only a few of the techniques being explored, each of which has a removal
efficiency of more than 96.3 per cent, 90 percent, and 90 percent, respectively.
Keywords: Irrigation water, Deboronation, Drinking water, Membrane filtration, Eggshell
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Studies on Molecular Basis of Imezethapyr Resistance in Commelina
Spp.
Pawar Deepak Vishwanath*, D. Sreekanth and Shobha Sondhia
ICAR- Directorate of Weed Research (DWR), Jabalpur, Madhya Pradesh, India
*Corresponding author email-ID: pawardv1@gmail.com

Herbicide resistance is the naturally occurring, inheritable ability of some weed biotypes within a given
weed population to survive herbicide treatment that should otherwise, effectively control the weed
population. Weeds resistance to herbicides is a normal and predictable outcome of natural selection. In
that context, rare mutations that confer herbicide resistance exist in wild/weed populations before any
herbicide introduction. These mutations increase over the period of time after each herbicide
application until they become predominant at that time the weed population is called as herbicide
resistant. For understanding the molecular basis of imazethapyr resistance in Commelina spp.
(Commelina benghalensis and Commelina communis), previously surveyed biotypes under the project
entitled “Evaluation of selection pressure for Echinochloa colona and Commelina communis in soybean
against imazethapyr” from 20 soybean growing districts of Madhya Pradesh, viz. Indore, Ujjain, Dhar,
Ratlam, Mandsaur, Agar, Rajgarh, Shajapur, Bhopal, Damoh, Sagar, Tikamgarh, Chhattarpur, Ashok
Nagar, Guna, Dewas, Harda, Sehore, Hoshangabad and Raisen were studied. Seeds of Commelina
spp were sown in plastic pots of 20 cm diameter and 22 cm height. The 4-5 leaf stage plants were
treated with herbicide imazethapyr at 100, 200 and 400 g/ha. After herbicide application some biotypes
of Commelina spp showed resistance to imazethapyr up to 4X dose (400 g/ha). Genomic DNA was
isolated from the freshly collected leaves of imazethapyr resistant and susceptible biotypes. For
understanding the molecular basis of imazethapyr resistance at nucleotide level ALS gene is being
amplified and sequenced from both resistant and susceptible biotypes.
Keywords: Echinochloa colona, Commelina communis, Imezethapyr, herbicide resistance
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Effect of Conjoint Use of Organic and Inorganic Sources on Soil
Fertility, Yield of Cotton under Cotton Based Intercropping
Systems on Vertisols in Central India
D. V. Mali, S.B. Itawale, B. A. Sonune, O.S. Rakhonde, P.R. Kadu, A. B. Age,
M. M. Wakode , D. N. Nalge and N. W. Raut
Department of Soil Science and Agricultural Chemistry,
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola-444104 (M.S.), India
.
The present investigation was conducted during the year 2020-21 to study the “Effect of conjoint use of
organic and inorganic sources on soil fertility and yield of cotton under cotton based intercropping
systems on Vertisols” at Research Farm, Department of Soil Science and Agricultural Chemistry, Dr.
Panjabrao Deshmukh Krishi Vidyapeeth, Akola (M.S.). The experiment was laid out in split plot design
with three replications. The nutrient management consist of INM (M1) comprising of 75% RDF +
compensation through NPS compost, Organic (M2) comprising of 100% NPK dose through NPS
compost (Nitrophosphosulpho compost) and cotton based intercropping systems i.e. only cotton, cotton
+ dhaincha (1:1), cotton + sunhemp (1:1), cotton + greengram (1:1), cotton + blackgram (1:1). The
results revealed that, significantly higher seed cotton (15.65 q ha-1) and cotton stalk yield (33.04 q ha-1)
was observed under INM comprising of 75 % RDF+ compensation of RDF through NPS compost as
compared to only organic treatment under the nutrient management. Whereas, in cotton based
intercropping systems, the significantly highest seed cotton (16.19 q ha-1) and cotton stalk yield (33.83
q ha-1) were observed with cotton + dhaincha (1:1) followed by cotton + sunhemp (1:1) and lowest was
observed under sole cotton (control). The organic carbon was significantly influenced due to 100%
organics over integrated nutrient management. While, under cotton based intercropping systems,
cotton + dhaincha recorded highest organic carbon followed by cotton + sunhemp. The significantly
higher residual soil fertility (Available N, P and K) were observed under INM treatment as compared to
only organic treatment. Whereas, the available N (235 kg ha-1), P (22.21 kg ha-1) and K (404 kg ha-1)
were significantly highest in cotton + dhaincha (1:1) intercropping followed by cotton + sunhemp (1:1).
The lowest available NPK content was recorded in sole cotton only. Hence, it can be concluded that the
application of 75 % RDF + 25 % compensation of RDF through NPS compost and intercropping of
cotton with dhaincha followed by sunhemp were found beneficial for enhancing seed cotton yield and
improvement in soil fertility on Vertisols in Central India.
Key words- Cotton, intercropping, NPS compost, Organics, and Vertisols
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Survey and Selection of Candidate plus Trees of Red cedar (Toona
ciliata) in Jammu Subtropics.
Mohd Javaid*, L. M. Gupta, K. K. Sood, Meenakshi Gupta, Deskyong Namgyal,
Punit Choudhary and Vikas Sharma
Sher-e-Kashmir University of Agricultural Sciences & Technology of Jammu, Chatha Jammu, Jammu
and Kashmir-180009
Email: javaidmohd900@gmail.com
The increased need for raw materials for a variety of forest goods and by-products has sparked interest
in fast-growing species like the Red cedar (Toona ciliata), which has a high productivity and commercial
potential. In order to boost the cultivation and productivity of this multipurpose tree species, it is
necessary to select different candidate plus trees (CPT’s) to screen out the superior candidate plus
trees among the existing population which would act as seed source for the quality planting materials.
In this context, a survey was carried out in six districts of Jammu and Kashmir (UT) viz; Jammu,
Kathua, Rajouri, Reasi, Samba and Udhampur, which falls between sub-tropical to sub-temperate
zones of Jammu to identify CPT’s of Toona ciliata, from which 22 candidate plus trees were chosen
based on their morphological traits and marked for seed collection in the month of February and March
2021. The CPT’s were selected from the population using comparison tree and base line method. The
phenotypic characteristics of selected trees were recorded, with the lowest recorded height of 12.10 m
impending from Bann village in district Kathua, and the maximum recorded height of 21.26 m
impending from Kathanu village in district Rajouri and Modia village in Udhampur district. Girnari village
in Kathua had the smallest DBH. of 27.30 cm, while Manthal village in Udhampur district had the largest
diameter of 47.53 cm. The height of clean bole varies from 2.15 m in Kannoh village, district Kathua, to
8.10 metres in Bharakh village, district Reasi. Cha-Billor village in district Samba had a minimum crown
diameter of 4.35 m, whereas Sahar village in district Kathua has a crown diameter of 13.32 m. Sahar
village in district Kathua had the lowest number of branches at 10, while Cha-Billor village, Sandholi
village in district Samba, and Bhangal village in district Reasi had the most number of branches at 27.
Nursery evaluation of the clones is underway in experimental farm of agroforestry, SKUAST Jammu.
Keywords : Red cedar, Toona ciliata, Candidate plus trees, morphological traits, seed source.
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Prescription of Soil Test-Based Fertilizer Recommendations for Specific
Targeted Yield of Rabi Maize in Alfisols of Kadapa District
M. Sreenivasa Chari, T. Srijaya, A. Madhavi, D.V. Ramana Reddy, P. Surendra Babu
and Pradip Dey
AICRP on Soil Test Crop Response, Professor Jayashankar Telangana State Agricultural University,
Agricultural Research Institute, Rajendranagar, Hyderabad, Telangana
A specific target yield equation for rabi maize was developed under IPNS by conducting field
experiments for three years from 2014-16 in alfisols at ARS Utukur, Kadapa district of Andhra Pradesh.
The yield targets of maize in the above experiment are 60 q/ha and 70 q/ha. With the help of nutrient
uptake, soil test values and average basic data (i.e nutrient requirement of N, P and K, percent
contribution of N,P & K from soil, fertilizer and farmyard manure) required for making fertilizer
recommendations for maize production levels (60 q/ha and 70 q/ha) were calibrated. The data was
transformed into simple workable fertilizer prescription equations for calculating fertilizer doses based
on initial soil test values by the procedures laid by Ramamoorthy et al. (1967) and Velayudham and
Rani Perumal (1976). Based on the study, the estimates of nutrient requirement (kg) for obtaining 1
quintal yield of maize were found to be 3.46 for N, 0.76 for P and 1.98 for K. The nutrient contribution
from soil, fertilizer and farmyard manure were found to be 19.27, 81.23 and 21.97 for N, 25.39, 85.16
and 18.53 for P and 7.60, 140.77 and 26.01 for K respectively. The response yard stick (kg output /kg
input) was found to be 15.2 based on target yield coefficients. Using the fertilizer prescription equations,
a fertilizer ready reckoner was developed for interpolating soil test based optimal fertilizer doses for
attaining desired rabi maize target yields in alfisols of Kadapa district.
Keywords: alfisols, farmyard manure, maize
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Effect of Soil and Foliar Application of Iron on Productivity and Nutrient
Uptake by Parching Sorghum
A.B. Age, Suraj Satpute, G.S. Laharia, D.S. Kankal, P.R Kadu, S.D. Jadhao, D.V.
Mali and B.A. Sonune
Department of Soil Science and Agricultural Chemistry,
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola - 444 104, Maharashtra, India
The experiment was conducted in the research field of Sorghum Research Unit, Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola during Kharif season of 2020-21. The experiment was laid in
Factorial Randomized Block Design (FRBD) with twelve treatments in three replications. The
treatments having Factor-A as soil application of FeSO4 and Factor-B as foliar application of FeSO4.
The variety of parching sorghum was PKV-Kartiki. The recommended dose of fertilizer i.e., 80:40:40 N,
P2O5 and K2O kg ha-1 were applied common to all treatments. The results indicated that the green grain
(hurda) yield, green fodder yield, oven dry parching grain yield, leaf-stem yield, root yield and panicle
straw yield were recorded significantly highest with soil application of30 kg FeSO4 ha-1 and with the
foliar application of 1.0 % FeSO4 at flowering stage which were found to be at par with treatment ofsoil
application of 20kgFeSO4ha-1 and with the foliar application of 0.5% FeSO4 at flowering stage
respectively. The uptake of nitrogen, phosphorus, potassium, iron, copper, manganese and zinc by
leaf-stem, root, parching grain and panicle straw was recorded significantly highest with the soil
application of 30 kg FeSO4 ha-1 and with the foliar application of 1.0% FeSO4 at floweringstage.The
apparent Fe use efficiency by parching sorghum grain was increased with increased soil application of
iron upto 20 kg FeSO4 ha-1 after that decreased even increased dose of FeSO4 ha-1.Hence, it can be
concluded that, the soil application of FeSO4 @ 20 kg ha-1 and soil application of FeSO4 @ 30 kg ha-1
along with foliar spray of FeSO4 @ 1.0 % at flowering stage were found equally beneficial for higher
green Parching grain yield, green fodder yield of parching sorghum and uptake of nutrients (N, P, K, Fe,
Cu, Mn and Zn) by parching sorghum.
Keywords: iron, soil application, foliar application, productivity, nutrient uptake
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Suitability of STCR equation for Sugarcane in Alfisols of Southern Zone,
Andhra Pradesh
B. Vajantha, M. Hemanth Kumar, N.V. Sarala, T.M. Hemalatha, K.R. Tagore and L.
Madhavilatha
Agricultural Research Station, Perumallapale,
Acharya N.G. Ranga Agricultural University, Andhra Pradesh

Soil test-based fertilizer application and target yield approach will improve fertilizer use efficiency and
also reduce the cost of cultivation. Sugarcane being long duration crop requires huge quantities of
nutrients. However there exists a gap between potential and actual yield levels which could be
narrowed down by the use of high yielding varieties with appropriate management techniques
particularly nutrient management. Present recommendations for sugarcane in southern zone of Andhra
Pradesh is 224-112-112 kg N-P2O5-K2O ha-1. Adequate fertilizer application is considered must
important m enhancing yield in sugarcane through different approaches like general recommended
dose of fertilizer, soil test-based fertilizer recommendations, critical value approach etc. The soil test
crop response (STCR) approach for targeted yield is unique in indicating both soil test basal fertilizer
dose and level of yield that can be achieved with good management practice. In this view a field
experiment was conducted at Agricultural Research Station, Perumallapalle to know the suitability of
STCR equation which is (developed by AICRP, STCR scheme, Hyderabad) for Alfisols of southern
zone of Andhra Pradesh during 2011-12 and 2012-13 with four treatments viz., 100% RDF, 30%
increase or decrease in recommended fertilizer dose based on soil test values, STCR equation for
targeted yield of 100 t/ha-1 and STCR equation for targeted yield of 120 t/ha -1. The results revealed that
application of fertilizers based on STCR equation for target yield of 120 t ha-1 recorded highest cane
yield (121.5, 117.8 and 114.2 t ha-1 in plant crop I, plant crop II and ratoon, respectively). However, the
STCR equation for targeted yield of 100 t ha-1 in sugarcane could be achieved without any negative
deviation in Chittoor district soils. But the targeted yield of 120 t ha -1 in sugarcane could be achieved
with deviation from +1.28% to -4.83%.
Keywords: STCR approach, Sugarcane, Yield and Quality
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Effect of Integrated Nitrogen Management on Soil Carbon Pools Under
Rice-Maize Cropping System
Deekshitha, D. K. D*., Sujani Rao, Ch., Subbaiah, P. V., Martin Luther, M and
Srinivasa Rao, V
*Department of Soil Science and Agricultural Chemistry, Agricultural college, Bapatla

Soil health is the concept that deals with integration and optimization of the chemical, physical and
biological processes of soil that are important for sustained productivity and environmental quality. The
Build-up or depletion of soil organic carbon pools (SOC) with integrated nitrogen management practices
and understanding SOC dynamics in various cropping systems will lead to sustainable management of
soil organic carbon besides improving soil health. In this regard a field experiment was conducted at
Agricultural college farm, Bapatla during 2018-19 and 2019-20 to find out the direct and residual effect
of integrated nitrogen management on soil organic carbon pools under rice-maize cropping system.
The experiment was laid out in randomized block design with nine treatments during kharif and in rabi
each plot was divided into two subplots viz., 100% RDF and 50% RDF during both the years of study.
The experimental results revealed that combined application of organics and inorganics showed an
improvement in soil carbon fractions over complete organic (Beejamrutham + Jeevamrutham alone),
inorganic (100% RDF through inorganic fertilizers) and control (no fertilizers) treatments. Among the
various treatments applied, application of 75% RDN through green leaf manure + 25% RDN through
inorganics during kharif reported significantly higher direct and residual effect on soil carbon fractions
and it was on a par with the treatment which received 75% RDN through vermicompost + 25% RDN
through inorganics. Irrespective of the treatments applied during kharif, in rabi subplots receiving 100%
RDF recorded higher values of carbon pools over 50% RDF.
Keywords: Integrated nitrogen management, Carbon pools, Soil health
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Effect of Combined Use of Potassic Fertilizers and Gliricidia Green
Leaves on Soil Fertility, Nutrient Balance and Yield of Rainfed Cotton in
Vertisols
JYOTI PRAKASH SWAIN, V.V. GABHANE, AISHWARYA SAHARE,
P.R. RAMTEKE, B.A. SONUNE AND M.M. GANVIR
AICRP for Dryland Agriculture, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, Maharashtra- 41
Corresponding author email: s.jyotiprakash007@gmail.com 444104, India.

A field experiment was conducted at research farm of AICRP for Dryland Agriculture, Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola (Maharashtra), to assess the effect of potash management through
gliricidia green leaf leaves on soil fertility, nutrient balance and yield of rainfed cotton (Gossypium spp.)
in Vertisols during kharif season of 2020. The results revealed that there was significant increase in
hydraulic conductivity, organic carbon and available N, P, K of soil and decrease in soil pH, EC and
bulk density in the gliricidia incorporated treatments as compared to control. The highest available N
(211.1 kg ha-1), P (16.7 kg ha-1) and K (361.5 kg ha-1) was observed with the application of 100 % NP +
10 kg K (inorganic) + 20 kg K through gliricidia which increased by 16, 31.7 and 13.7% respectively
over control. Similarly, the nutrient balance after six years of experiment was also higher with the
application of 100 % NP + 10 kg K (inorganic) + 20 kg K through gliricidia being 25.4 kg ha-1 for
available N, 2.15 kg ha-1 for available P and 39.6 kg ha-1 for available K. There was significant reduction
in the bulk density of soil, being lowest (1.40 Mg m-3) in the treatment 100 % NP + 10 kg K (inorganic) +
20 kg K through gliricidia as compared to control. There was significant improvement in the seed and
stalk yield of cotton with the application of 100 % NP + 10 kg K (inorganic) + 20 kg K through gliricidia,
with increment of 60, 18% and 64, 22% over control and 100% RDF, respectively.
Keywords: Vertisols, Cotton, gliricidia, soil fertility, nutrient balance, yield
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Response of Integrated Nutrient Management on Growth, Yield and
Quality of Date palm (Phoenix dactylifera L.) under Arid Conditions
Pawan Kumar Pareek
Assistant Professor, School of Agriculture, RNB Global University, Bikaner
A field experiment was conducted at Date palm Research Centre, Swami Keshwanand Rajasthan
Agriculture University, Beechwal, Bikaner during two consecutive years 2014-15 and 2015-16 to study
the response of Integrated Nutrient Management on Growth, Yield and Quality of Date palm (Phoenix
dactylifera L.) under Arid Condition. The soil of the experimental field was low in nitrogen, phosphorus
and poor in organic carbon and alkaline in reaction. The experiment was laid out in randomized block
design with three replications. 18 treatment combinations comprising of inorganic and organic sources
of NPK along with Fe and Zn. Major nutrient was applied through soil application and micronutrient (Fe
and Zn) were applied in the form of two foliar spray. Date palm cv. Khadrawy selected for study and a
uniform cultural schedule was followed in all the treatments during the course of investigation. The
results revealed that treatment T14 (100 kg FYM + 1.00 kg N + 0.50 kg P2O5 + 1.00 kg K2O + 0.50%
FeSO4 + 0.25% ZnSO4 tree-1) significantly increased growth parameters (plant spread N-S and E-W,
number and length of leaves), yield attributes (number of bunch, length of bunch, average weight of
bunch, number of strands per bunch, strand length, number of berry per strand, fruit set, berry weight,
berry length, berry diameter, fruit dry weight, pulp stone ratio and pulp thickness), fruit quality
components and nutritional value of date palm fruit (TSS, total sugar, reducing sugars, ascorbic acid
and N, P, K, Fe and Zn content) in both the years as well as in pooled analysis. However, treatment
T14 found to be statistically at par to treatment T15, T17 and T18. Similarly, application of integrated plant
nutrient treatments significantly decreases the fruit acidity and tannin content, time for inflorescence
initiation and opening and doka stage of maturity in both the years and in pooled mean. The application
of treatment T14 (100 kg FYM + 1.00 kg N + 0.50 kg P2O5 + 1.00 kg K2O + 0.50% FeSO4 + 0.25%
ZnSO4 tree 1) gave significantly higher fruit yield with a higher B:C ratio (2.00:1) followed by treatment
T15.
Keywords: treatments, nutrient, fruit yield
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Bridging yield gap of soybean through site specific nutrient
management
G. J. Patel and Rakesh Mewada
Tribal Research cum Training Centre, Anand Agricultural University, Devgadh Baria,

A field experiment was conducted at Tribal Research cum Training Centre, Anand Agricultural
University, Devgadh Baria, Dist. Dahod, Gujarat to investigate the title “Bridging yield gap of soybean
through site specific nutrient management” during the kharif season of the year 2020. The experimental
soil was sandy loam with good drainage and fair moisture retention capacity. The experimental soil was
low in available nitrogen (228 kg/ha), medium in available phosphorous (35 kg/ha) and fairly high in
available potash (280 kg/ha). The soil was free from acidity and salinity. The experiment was carried
out in randomized block design with seven treatments replicated four times. The treatments of different
fertilizer doses included T1 SSNM based recommendation (25:39:38 NPK kg/ha), T2 [T1-N omission
(00:39:38 NPK kg/ha)], T3 [T1-P omission (25:00:38 NPK kg/ha)], T4 [T1-K omission (25:39:00 NPK
kg/ha)], T5 [RDF (20:60:40:20 NPKS kg/ha)], T6 [Farmers practice (FYM - 2 t/ha + DAP - 25 kg/ha)] and
T7 (Absolute control). NRC 37 (Ahilya 4) variety of soybean was used as a test crop. Significantly
highest dry matter (1.85, 4.50, 7.48 and 32.50 g/plant) at 30, 45, 60 DAS and at harvest, root dry
biomass (5.54 and 8.75 g/plant) at 60 and at harvest, plant height (43.25, 55.45, 61.40 and 81.35 cm)
at 30, 45, 60 DAS and at harvest, number of branches per plant (4.98), CGR (0.95, 3.66 and 3.84
g/m2/day) at 0-30 DAS, 30-45 DAS and 45-60 DAS, number of pods per plant (63.15), seed yield (2199
kg/ha), straw yield (3001 kg/ha), harvest index (45.33%), phosphorus content in seed (0.73%),
potassium content in seed (1.96 %), phosphorus content in straw (0.23%), potassium content in straw
(2.62%), nitrogen uptake by seed (124 kg/ha), phosphorus uptake by seed (16 kg/ha), potassium
uptake by seed (43 kg/ha), nitrogen uptake by straw (77 kg/ha), phosphorus uptake by straw (7.35
kg/ha), potassium uptake by straw (79 kg/ha), phosphorus content in soil (48.25 kg/ha), potassium
content in soil (172 kg/ha) were observed under treatment T5 (RDF 20:60:40:20 NPKS kg/ha).The
maximum gross return (84364 ₹/ha), net return (63111 ₹/ha) and B: C ratio (3.96) were observed under
the treatment T5 (RDF 20:60:40:20 NPKS kg/ha).On the basis of results obtained from the present
investigation, it could be concluded that for getting higher seed yield with quality of kharif soybean, the
crop should be fertilized either with SSNM based recommendation (25:39:38 NPK kg/ha) or RDF
(20:60:40:20 NPKS kg/ha).
Keywords: nutrient management, DAS, SSNM
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Effect of Recommended doses of fertilizers and Soil Test Crop
Response approach on crop yield and nutrient uptake of wheat crop
under maize-wheat cropping sequence
Varsha Pandey and Ajaya Srivastava
Department of Soil Science, Govind Ballabh Pant University of Agriculture and Technology, Pantnagar
A fertilizer experiment was conducted during 2020-2021 in a maize-wheat cropping sequence at Crop
Research Center of Govind Ballabh Pant University of Agriculture and Technology, Pantnagar. The
experiment consisted of nine treatments replicated thrice in a randomized block design. Nutrient
combinations consisted of Recommended doses of fertilizers (RDF), Soil Test Crop Response (STCR)
approach, STCR INM approach, 75% STCR dose of Nitrogen, 50% STCR dose of Nitrogen, 75% RDN,
50% RDN and FYM. Wheat grain yield varied from 21.24 q ha-1 to 48.02 q ha-1 and straw yield varied
from 30.04 q ha-1 to 59.57 q ha-1. Highest grain and straw yield were observed under the treatment with
STCR based use of fertilizers along with FYM and lowest was observed under control. Total N uptake
varied from 23.88 kg ha-1 to 68.82 kg ha-1, total P uptake varied from 6.08 kg ha-1 to 20.68 kg ha-1 and
total K uptake varied from 5.92 kg ha-1 to 28.66 kg ha-1. It was concluded that STCR based fertilizer
recommendation was superior to RDF approach with respect to crop yield and nutrient uptake due to
synchrony between nutrient supply by various sources and nutrient availability for the crop leading to
less nutrient losses, better soil health and more crop productivity.
Keywords: RDF, STCR, crop yield, nutrient uptake and maize-wheat
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Sustaining Soil Health and Soybean Productivity with Partial
Substitution of Nutrients through Gliricidia Green Manuring and
Chemical Fertilizers in Vertisols of Central India
V.V. Gabhane, M.M. Ganvir, R.S. Patode, A.B. Turkhede and B.A. Sonune
AICRP for Dryland Agriculture
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola- 444104(Maharashtra)

The present study was conducted to study the effect of partial substitution of nutrient through gliricidia
with chemical fertilizers on soil health and soybean productivity in Vertisols under AICRP for Dryland
Agriculture, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola in Maharashtra. The experiment was
laid out with nine treatments comprised of application of potassium through chemical fertilizers and
gliricidia, along with recommended dose of N and P through chemical fertilizers in a randomized block
design with three replications. The pooled results of the study indicated that application of 100% NP +
25kg K ha-1 + biofertilizers recorded highest soybean grain yield followed by application of 50% N
through gliricidia +50% N through inorganics+ biofertilizers + 25 kg K ha -1 which were on par with each
other. The higher SYI and monetary returns were obtained with the application of substitution of 50 % N
through gliricidia along with 50 % N through inorganics and biofertilizer which were statistically on par
with application 100 % NP along with 25 kg K through chemical fertilizers. The results of the study also
indicated that significantly higher enhancement in soil organic carbon, residual soil fertility and nutrient
uptake by soybean was recorded with the application of 50 % N through gliricidia along with 50 % N
through inorganics and biofertilizer. Hence, it can concluded that for sustaining soil fertility and soybean
productivity with higher economic returns, application of 50% N (25kg ha-1) through gliricidia +50% N
through inorganics + biofertilizers + 25kg P2O5 + 25kg K2O ha-1 is recommended as an integrated plant
nutrient supply system on Vertisols under dryland condition in central India .
Keywords: Gliricidia green manuring, soil health, soybean productivity and vertisols
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Effect of Organic Sources of Nutrients on Soil Fertility and Yield of
Rainfed Cotton in Vertisols
Aishwarya Sahare, V.V. Gabhane, Jyoti Prakash Swain, P.R. Ramteke and R.S.
Patode
AICRP for Dryland Agriculture, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, Maharashatra444104
Corresponding author email: aishsidsahare@gmail.com

A field experiment was conducted during kharif season of 2020-21 at research field of AICRP for
Dryland Agriculture, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, (Maharashtra). The experiment
was laid out in randomized block design with three replications and nine treatments. Organic sources
used were FYM, vermicompost and gliricidia green leaves. The results revealed that, there was
reduction in bulk density, pH and electrical conductivity and increased in hydraulic conductivity and
organic carbon content with application of 50% N through FYM + 50% N through gliricidia green leaves.
This treatment also had significantly higher available N (193.2 kg ha-1) and K (331.1 kg ha-1) content
whereas available P (15.98 kg ha-1) content was higher with application of 50% N through FYM + 50%
N through vermicompost. Available micronutrient contents especially Fe and Cu were only significantly
improved by the use of organics. Improvement in the seed and stalk yield of cotton was observed with
application of 50% N through FYM + 50% N through gliricidia green leaves due to improvement in soil
physical parameters and soil fertility status. Seed and stalk yield was increased by 8.9%, 7.7% in 50%
N through FYM + 50% N through gliricidia green leaves as compared to inorganic treatment,
respectively.
Keywords: Vertisols, FYM, vermicompost, gliricidia green leaves, soil fertility, yield
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Impact of Organic Manures on Nutrient Availability in High Density
Guava Orchard
1SURESH
5P.K.

RAI

KUMAR, 2AKASH SHARMA, 3ASIM KUMAR MONDAL, 4VIKAS SHARMA,

1Department

of Soil and Water Management, Dr. YS Parmar University of Horticulture and Forestry,
Nauni, Solan. HP.
2Division of Fruit Science, Sher-E-Kashmir university of Agricultural Sciences and Technology, Jammu.
J&K
3,4,5Division of Soil Science and Agriculture Chemistry, Sher-E-Kashmir university of Agricultural
Sciences and Technology, Jammu. J&K.
Increasing demand of organic produce particularly raw fruits like guava and abundance of organic
nutrient sources in mixed farming system in our country has been proved to be an excellent opportunity
for our farmers to adopt this system, expected to be beneficial for consumer, soil health, environmental
safety, food quality etc. Guava is one such fruit, where fruits are consumed after harvest along with skin
and pulp and hence, there is feasibility of organic farming in its cultivation. In order to make organic
farming successful, it is essential that ecofriendly technologies, which can maintain soil health and
increase the productivity, have to be developed and made available to the farmers. Organic farming
helps to conserves soil fertility and contains soil erosion through implementation of appropriate
conservation principles. Recent trends in guava cultivation were found to be planting at a closer
spacing for obtaining higher yield per unit area. Therefore, present investigation was conducted under
high density plantation during 2019-2020 in the experimental farm of horticultural block at Organic
Farming Research Centre (OFRC), Chatha at Sher-e-Kashmir University of Agricultural Sciences &
Technology, Jammu (J&K). Application of FYM (25% N) + vermicompost (50% N) + poultry manure
(25% N) (T12) recorded maximum water holding capacity (52.10%), soil microbial biomass carbon
(97.98 mg kg-1) and organic carbon (7.6 g kg-1). Bulk density improvement was observed, when soil
were amended with different organic manures and biofertilizers, but best was recorded in treatment
containing FYM (25% N) + vermicompost (50% N) + poultry manure (25% N) (T12). The significantly
alteration of electrical conductivity (0.59 dSm-1) was recorded in treatment containing Full dose of N
through VC + Azotobacter+ PSB (T6). Significantly highest available N, P & K content of orchard soil
were recorded with treatment containing full dose of N through PM + Azotobacter+ PSB (T9). Similarly
highest total N (1.73 %), P (0.23%), K (1.28 %) & total chlorophyll (9.96 mg g -1 tissue) of guava leaf
were recorded with same treatment. Full dose of N through PM + Azotobacter+ PSB (T9) was found
best treatment among all the treatments in terms of yield (129.53 q ha -1) and fruit quality parameters i.e
TSS (13.97 oB), total sugar (8.33%), vitamin C (219.2 mg pulp-100g) and pectin (0.72%). Treatment
containing full dose of N through poultry manure + Azotobacter+ PSB (T9) was considered as best
treatment with the maximum profit of Rs. 6,52,888 ha-1and benefit cost ratios of 1: 5.26 under high
density plantation.
Keywords: High Density Guava, Organic manures, Fruit Quality, Economics.
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Studies on organic nutrient sources on bushy type rajmash (Phaseolus
vulgaris L) for sustainable production in high hills of Jammu
Rohit Sharma, Neeraj Kotwal, Manoj Kumar, Sanjeev Kumar,
Manpreet Kour Parshotam Kumar and Vishal Sharma

N. P. Thakur,

Regional Horticultural Research Sub-station, Bhadarwah
Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu
Email*: rohit_agros@rediffmail.com
A field experiment was conducted at research farm of Regional Horticultural Research Sub-station,
Bhadarwah, SKUAST-Jammu during Kharif, 2015-16 and 2016-17 on “Studies on organic nutrient
sources on bushy type rajmash (Phaseolus vulgaris L) for sustainable production in high hills of
Jammu” The experiment was laid out in Randomized Block Design consists of different combinations of
organic sources of nutrients including FYM, vermicompost, neem cake, rice straw and pine needles.
The sight of the experiment was sandy clay loamy in texture, high in soil organic carbon content (0.81),
medimum in available nitrogen (310 kg/ha) and potassium (115kg/ha) and high in available
phosphorous (35 kg/ha). Based on 2nd year of experimentation it has been observed that the maximum
yield of rajmash was realized (15 q/ ha) with cost of cultivation of Rs. 85420/ ha, Gross return of Rs.
3000/ ha, Net return of Rs. 55420/ ha and B:C ratio of 0.65, respectively under T4 treatment where 1.25
t/ ha FYM + 1.25 t/ ha vermicompost + 1.25 t/ ha neem cake + 1.25 t/ ha pine needles + biofertilizer +
rock phosphate @ 56 kg/ ha was applied followed by T 6 treatment (1.25 t/ ha FYM + 1.25 t/ ha
vermicompost + 1.25 t/ ha neem cake + 1.25 t/ ha pine needles and seed treatment through tricoderma
(4g/kg of seed) + Neem oil (3%) through foliar spray after one month and repeated at 15 days interval
resulted in rajmash yield of 14.7 q/ ha, cost of cultivation of Rs. 84860.00, Gross returns of Rs
29400.00, Net returns of Rs. 55460.00 and B:C ratio of 0.654 over rest of the organic combinations.
Slight improvement in soil organic carbon content was observed over initial value of 0.81% and its
range varied from 0.85 to 0.94% where organic combinations of nutrients was applied.
Keywords: FYM, Vermicompost, Neem cake, Rice straw and Pine Needles.
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EFFECT OF VARIOUS SOURCES AND METHODS OF SILICON
APPLICATION ON ECONOMICS OF DIRECT SOWN RICE
Bhagya Lakshmi M1, Latha M2, Sujani Rao Ch3 and Sree Rekha M4
Author information: 1. M.Sc. (Ag) student, Dept. of Soil Science & Agril. Chemistry, Agril College,
Bapatla. 2. Associate Professor (Chairman), 3. Principle Scientist,RARS,Lam 4. Technical Assistant
toVC, ANGRAU, Lam, Guntur
A field experiment was conducted at Agricultural College Farm, Bapatla, A.P, India during kharif season
in 2019-20 to study the effect of different sources and methods of silicon application on direct sown
rice. Experiment was laid out in complete randomized block design having nine treatments those
replicated thrice. The treatments mainly comprised of soil applied silicon sources namely Calcium
silicate (100 kg ha-1 and 200 kg ha-1), Silixol granules (20 kg ha-1 and 40 kg ha-1) and foliar applied
sources like Stabilized silicic acid (@0.4% at 30 & 60 DAS and 30,60 & 90 DAS), Potassium silicate
@0.8% at 30 & 60 DAS, 30,60 & 90 DAS). All the silicon sources were applied along with 100% RDF.
Rice variety BPT- 5204 was used as the test crop. Overall, the results suggested that 100 % RDF +
foliar application of 0.8 % potassium silicate at 30, 60 and 90 DAS recorded the highest B:C ratio of
2.78 furthermore, it also significantly increases the soil properties, growth and yield attributes as well as
yield of direct sown rice. So, taking into consideration of three aspects like improving soil properties,
yield and B:C ratio the foliar application of potassium silicate @0.8% at 30, 60 and 90 DAS was the
best option for the farmers because this treatment boosts the productivity and profitability of rice
compared to all other treatments.

Keywords: Silicon, Rice, Calcium Silicate, Silixol granules, Stabilized silicic acid.
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Impact of Long-Term Nutrient Management Using STCR on Soil
Microbial Population Under Pearl Millet-Wheat Cropping System
Manu Rani1*, Vishal Goyal1 and Pradip Dey2
1Department

of Soil Science, CCS Haryana Agricultural University, Hisar, 125004, Haryana
Institute of Soil Science, Bhopal, Madhya Pradesh
*Email: manusagwal@gmail.com
2ICAR-Indian

Long-term balanced application of different sources of nutrients through organic and inorganic sources
using STCR (Soil Test Crop Response) approach had a considerable influence on population of
microorganisms in soil under pearl millet-wheat cropping system. For sustaining the productivity of
soils, the role of microorganisms in nutrient cycling and its transformation should be the key priority in
modern era of agriculture. Long-term (10 years) fertilization, manuring and their integration on soil
microbial population was studied in a semi-arid north-western Inceptisols of India. The total count of
bacteria, fungi andactinomycetes and the population of beneficial microoganisms viz., Azotobactor,
Azospirillum and Phosphorous Solubilizing Bacteria were increased with the application of organic
manure. Soil microbial population followed a trend of natural population (bacteria followed by
actinomycetes and fungi). Integrated treatments showed highest bacterial population (7.91 to 8.14 log 10
no. cfu g-1 soil), fungal population (4.41 to 4.60 log10 no. cfu g-1soil) and actinomycetes population (5.85
to 6.03 log10 no. cfu g-1 soil). Increasing trends in population of all microorganisms were noticed as crop
growth proceeds and it decreased at maturity. Regular addition of nutrients in an integrated manner
could improve the soil microbial population which was considered responsible for enhancing the fertility
and productivity of the soil, hence improving the soil health.
Keywords: Balanced application, STCR, soil microbial population, soil health
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NANO FERTILIZER: ROLE IN SUSTAINABLE AGRICULTURE
Kushal Sachan1, Anshul Saxena2 and Nidhi Luthra3
1Department

of Soil Science and Agricultural Chemistry, CSAUA&T, Kanpur, Uttar Pradesh,

India,208002
2Department of Soil Science and Agricultural Chemistry, Sam Higginbottom University of Agriculture,
Technology and Sciences, Prayagraj (U.P),211007
3Division of Soil Science and Agricultural Chemistry, IARI, New Delhi, India,110012
*E-mail- kushalsachan95@gmail.com

Nano Technology is playing important role in agriculture sector, with the help of nanotechnologywe can
reduced the amount of fertilizer through the smart delivery of active ingredients, helpful in increased
nutrient uptake and nutrient use efficiency, provide better yield and may help in reducing the soil
pollution due to excessive use of fertilizers (Naderi &Danesh 2013) and decrease the different ways of
fertilizer losses through volatalization, leaching and runoff. In conventional nutrient management
systems, it is very difficult to control the micronutrient delivery to a specific crop, but Nano fertilizer
provide the opportunity to the growers for supplying adequate amount of nutrients (kyriacou &
rouphael2018). They also increase bioavailability of nutrient through through their high specific surface
area, miniature size and high reactivity. Small amount of nano fertilizer can supply large amount of
nutrient to plant. Excessive of Nano fertilizer leads to problems. There is certain constraint of using
nano fertilizer. It can lead to serious health risk due to cyto-and genotoxicity aspects.it is seen that zinc
oxides nano fertilizers disturb the symbiotic relationship of rhizobia-legumes thereby affecting the
nitrogen process (Huang et al2014). In order to meet sustainable development goals, agriculture
production needs to be increased and pollution and GHG emission related to farming activity need to
be decreased. I believe in advances in the application of biotechnology and nanotechnology have the
potential to facilitate improved nutrient management and their ill effect in agro ecosystem. At last Nano
fertilizer based on slow/controlled -release system have been shown to improve crops yield, soil
productivity and lower nutrient loss as compared to conventional fertilizer more research are required
globally to study the effect of Nano fertilizer in different climatic zones and soil application for the
judicious use before marketing or distribution at the commercial scale
Keywords: Nano fertilizer, Emission, Nutrients, Sustainable.
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Assessment of Propagation Techniques in African Marigold and It’s
Field Study for Growth and Yield Attributes
Y. R. Khobragade1, P.R. Kadu 2, M.D. Yenpreddiwar3 And P.V.Mahatale4
College of Agriculture, Gadchiroli (Dr.PDKV) – 442605(M.S.), India
1.Associate Professor of Hort (CAS). College of Agriculture, Gadchiroli (M.S.) India -442605
2.Associate Dean, College of Agriculture, Gadchiroli (M.S.) India -442605.
3.Assistant Professor, Agronomy College of Agriculture, Gadchiroli (M.S.) India -442605.
4. Assistant Professor, Agronomy College of Agriculture, Gadchiroli (M.S.) India -442605
Marigold is mostly propagated by seeds. However, due to natural crossing there is interrogation to gene
from unrelated stock and therefore production of genetically pure and good quality seed is an exacting
task in smart agriculture. Therefore, vegetative propagation is a form of asexual reproduction by which
planting material can be grown without seeds and also planting on appropriate soil management
practices. This reduces tillage bed planting system which emerged as few of the most promising
technologies. Which increased inputs use efficiencies and ensured sustainable crop production for
meeting future demands without environmental degradation. Keeping in consideration the present
investigation was carried out for comparative studies of propagation methods and soil management
practices in marigold udertaken during rabi season 2017-18 at Horticulture Section, College of
Agriculture, Nagpur. The experiment was laid out in Factorial Randomized Block Design with two main
factors -seedlings and rooted cuttings and three sub-factors- flat bed, ridges and furrows and broad bed
furrows. Results of investigation on different parameters revealed that significantly maximum height of
plant, stem diameter and plant spread was recorded in cutting at 60 days after transplanting (71.91 cm,
1.45 cm and 33.65 cm) respectively and found superior over rest of the treatments. Whereas, plant
height, stem diameter and plant spread were found minimum (64.07 cm, 1.37 cm and 31.02 cm) in
seedling propagation. The management practices of different lay outs recorded significantly, maximum
height of plant, stem diameter and plant spread (71.69 cm, 1.47 cm and 34.73 cm) respectively in
treatment broad bed furrows followed by ridges and furrows. As regards flowering parameters,
significantly minimum days to first flower bud initiation, days to opening of flowers from bud initiation,
days to 50% flowering and days to harvesting from transplanting (22.02 days, 9.95 days, 57.65 days
and 60.64 days) respectively was noticed in cutting propagation. Minimum days were required for first
flower bud initiation, days to opening of flower, 50% flowering and days to first flower harvesting (21.52
days, 8.96 days, 57.23 days and 59.40 days) respectively in the treatment broad bed furrows and
maximum days noticed in treatment seedling . In respect of yield parameters, significantly maximum
yield of flowers plant-1 and hectare-1 (354.29 g and 122.42 q) respectively was recorded in treatment
cutting whereas, minimum yield of flowers plant-1 and hectare-1 (342.23g and 118.25 q) was registered
in treatment seedling. Among different lay outs, significantly maximum flower yield plant-1 and ha-1 was
observed on broad bed furrows (365.63 g and 126.34 q) respectively and found at par with ridges and
furrows.
Keywords: African marigold, cuttings, layout, propagation, growth, flowering yield
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Short Term Nutrient Dynamics at Crop Growth Stages As Influenced By
Organic And Inorganic Inputs In Rice Grown in Inceptisols of Jammu,
J&K.
Divyansh verma and Renu Gupta
Department of Soil Science and Agriculture Chemistry, Faculty of Agriculture
Sher e Kashmir University of Agricultural Science and Technology, Chatha Jammu, 18009
A research trial was carried at research farm of SKUAST-Jammu at Chatha during the year2018-2019
to study the nutrient dynamics as influenced by organic and inorganic inputs in rice. The experiment
was laid out with eight treatments replicated thrice on rice cultivar Basmati-370. The treatment
comprised of different organic and inorganic treatments alone as well as in combination at different
rates. Application of different treatments was given after field preparation and urea was applied in split
doses at crop growth data was recorded on various parameters viz. physico-chemical at various crop
growth stages viz. before tillering, tillering, panicle initiation and harvest .Results from our experiment
revealed that maximum pH (6.88, 6.97, 7.35 and 6.67) was recorded under T4 (vermicompost 3 t/ha),
T3 (FYM 9t/ha), T4 (vermicompost 3t/ha) and T7 (50% Nitrogen through vermicompost + 50% Nitrogen
through Inorganic fertilizer), respectively at different crop growth stages of rice. Maximum EC (0.25 dS
m-1 and 0.25 dS m-1) at before tillering and tillering stage was recorded under T8 (25% Nitrogen through
FYM + 25% Nitrogen through vermicompost + 50% Nitrogen through Inorganic fertilizer). Whereas
maximum EC at panicle initiation stage was recorded under T5 (0.24 dS m-1), T6 (0.24 dS m-1) and T7
(0.24 dS m-1). On the other hand, maximum EC (0.22 dS m-1, 0.22 dS m-1, 0.22 dS m-1, 0.22 dS m-1,
0.22 dS m-1 and 0.22 dS m-1) was recorded under T2, T4, T5, T6, T7 and T8, respectively at harvesting
stage. For organic carbon (OC) all the values recorded under different treatments remained same i.e.,
0.39 % at before tillering, tillering and harvesting stage. But at panicle initiation stage, maximum organic
carbon (0.41 %) was obtained under T8 (25% Nitrogen through FYM + 25% Nitrogen through
vermicompost + 50% Nitrogen through Inorganic fertilizer). Maximum available nitrogen (114.37,
118.39, 117.96 and111.85 mg/kg) was recorded under T8 (25% Nitrogen through FYM + 25% Nitrogen
through vermicompost + 50% Nitrogen through Inorganic fertilizer), whereas minimum value for
available nitrogen (107.36, 109.37, 108.33 and103.49 mg/kg) was recorded under T1 (control) at before
tillering, tillering, panicle initiation and harvesting stage, respectively. Maximum available phosphorous
(12.47, 13.18, 12.65 and 11.49 mg kg-1) was recorded under T2 (100% NPK) and minimum was
recorded under T1 (10.11, 10.48, 10.38 and 9.40 mg kg-1) at different crop growth stages of rice.
Available potassium recorded maximum under T2 (110.07, 110.13, 109.56 and 106.04 mg kg-1) at
different crop growth stages of rice, however minimum available potassium (106.13, 106.11, 106.09
and 101.12 mg kg-1) was recorded under T1 (control). Both organic and inorganic inputs showed a
significant effect on grain yield and nutrient uptake. Plots which received application of 25% Nitrogen
through FYM + 25% Nitrogen through vermicompost + 50% Nitrogen through Inorganic fertilizer (T 8)
resulted in maximum grain yield (25.21 kg ha 1). The minimum grain yield (12.04 kg ha 1) was recorded
under T1 (control). Maximum nitrogen uptake (39.14 mg kg-1) was recorded in treatment T8 (25%
Nitrogen through FYM + 25% Nitrogen through vermicompost + 50% Nitrogen through Inorganic
fertilizer), and minimum was recorded under T1 (32.04 mg kg-1). Maximum phosphorous uptake (5.37
mg kg-1) was recorded under T2 (100% NPK), and minimum was recorded under T1 (3.45 mg kg-1).
Maximum potassium uptake (9.45 mg kg-1) was recorded under treatment T2 (100% NPK) but T1
recorded minimum value for potassium uptake i.e., 5.21 mg kg-1.
Keywords: Nutrient dynamics, Grain yield, Crop growth stage, Nutrient uptake
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Foliar and Soil application of Humic Substances Extracted from Organic
Sources on Growth, Yield and Quality of different Crops
S. D. Jadhao, P. W. Deshmukh, N. M. Konde, B. A. Sonune, A. B. Aage, S. M.
Bhoyar, P. R. Kadu, D. P. Deshmukh and D. N. Nalage
Department of Soil Science and Agricultural Chemistry, Dr. PDKV, Akola, Maharashtra 444 104

The humic substances (humic acids, fulvic acids and humins) were prepared from composts and
organics and were analyzed for total elemental (total carbon, N, P, K, S), functional group and FTIR
analysis. The efficacy of the extracted biostimulants were tested to optimize the use of biostimulants
based on the total elemental and functional group analysis. Various crops were used as test crop to
assess the impact of biostimulants on growth, yield, quality and nutrient uptake. Among various
treatments, foliar spray of biostimulants recorded higher chlorophyll content of cotton leaves compared
to biostimulants applied through drip. The higher chlorophyll cotent was noted with the application of
RDF along with foliar spray of biostimulants @1% with concurrent impronvement in the nitrogen
balance index (NBI). However, the flavanoid content of cotton leaves were recorded lower in response
to foliar application of biostimulants. The application of biostimulants either through foliar or drip did not
have any significant change in anthocyanin content cotton leaves. The yield of chilli was increased
significantly with the application of 100% RDF + 6 spray of BS @ 1.5%. The chlorophyll content was
increased significantly with 100% RDF along with six spray of BS @ 1.5%. The Significantly higher
fresh and dry bulb yield of Safed musali were recorded with application of NPS Compost @ 4.5 t ha-1 +
two spray of BS @ 0.5 % (34.64 and 5.28 q ha-1). The chlorophyll content in leaves of Safed musali
were recorded significantly highest with the application of NPS Compost @ 4.5 t ha-1 + two foliar spray
of BS @ 0.5 % (24.42 (mg/g). The lowest chlorophyll content in leaf of Safed musali were found in
control during all days of planting.
Keywords: Humic acids, biostimulants, chlorophyll, anthocyanin, anthocyanin
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Response of Budload and Fertilizer on Berry Shape, Quality and Shot
berry disorder in Grapes cv. Sahebi
Aroosa Khalil*, Nowsheen Nazir, Shaila Din, Mahrukh Mir, Shivali Sharma and
Gepu Nyorak
Division of Fruit Science, Sher-e-Kashmir University of Agricultural Sciences & Technology of
Kashmir, Shalimar 190025, J and K
Grapes occupy an important place among the fruit crops. However, its productivity in Jammu and
Kashmir state is low when compared to other major grape producing states. The main reason for this
being the unscientific approach for grape pruning and inadequate supply of nutrients leading to reduced
quality as well as quantity of the produce. Thus, in order to give the proper recommendation of budload
and fertilizers in grapes an experiment was conducted in model grapevine orchard of department of
Horticulture at Kralbagh, Tehsil Lar, Ganderbal on 23-year old vines trained on bower system. The
effect of these budload and nutrient level was assessed on the length: diameter ratio, number of seeds,
TSS: Acid ratio and percentage of shot berries. The fertilizer treatment consisted of 3-levels of fertilizer
doses (F1=FYM 50 kg/vine + Recommended dose of NPK: 555, 227, 470g/vine, F 2=FYM 50 kg/vine+ 2
times recommended dose of NPK: 1110, 454, 940g/vine, F 3=FYM 50 kg/vine+ 3 times recommended
dose of NPK: 1665, 681, 1410g/vine). Three levels of bud load treatments were selected consisting of
B1: 96 buds/vine, B2: 128 buds/ vine and B3: 160 buds/vine. Treatments and their combinations were
replicated thrice with a double plot size in a completely randomized block design. The results revealed
no significant influence on berry L/D ratio and number of seeds/berries. However significant effect of
bud load and fertilizer levels was seen on TSS/ acid ratio and percentage of shot berries. Budload B 2
indicated maximum TSS/acid ratio to the tune of 40.17 and 40.72 during both the years of study,
whereas budload, B3 recorded minimum TSS/acid ratio (27.03 and 28.15). Fertilizer dose F2 recorded
the highest TSS/ acid ratio (35.60 and 36.46). Considering the interaction effect, highest value of
TSS/acidity ratio was noticed in B2F2 combination (43.37 and 42.85) during the two years respectively.
The minimum percentage of shot berry (10.46 and 10.00%) was produced by budload, B 2 and
maximum percentage of shot berry (18.86 and 17.83%) was noticed in budload, B 3. Percentage of shot
berry was minimum (13.20 and 12.46%) by the application of fertilizer dose, F2 and maximum (16.22
and 15.14%) by fertilizer dose, F3. In case of interaction, percentage of shot berry was lowest in B2F2
combination (8.91 and 8.76%) followed non-significantly by B2F1 (10.50 and 9.92%) during the two
years respectively.
Keywords: Shot berries, Budload, TSS/ Acid ratio.
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Phosphorus management for lowland transplanted rice crop on soil
available secondary nutrients under phosphorus stress soil ecosystem.
Dr. V. Sanjivkumar*, Dr. P. Malarvizhi 1 and Dr. S. Subbulakshmi 2
*Assistant Professor (SS&AC), Assistant Professor (Agronomy)2, Agricultural Research Station, Tamil
Nadu Agricultural University, Kovilpatti, 1 Professor and Head, Department of Soil Science and
Agricultural Chemistry, TNAU, Coimbatore- 641003.
*Corresponding Author. E-mail: sanjivkumarv@rediffmail.com
A field experiment was conducted during summer season 2011-12 at paddy breeding station, Tamil
Nadu Agricultural University which was located at Coimbatore district. The field was laid out in split plot
design with replicated thrice. The characteristics of the experimental soil was clay in texture and
belongs to Noyyal Soil series (Vertic Ustochrept). The soil was non-saline and alkaline in nature. The
available nutrient content of the soil was low in available nitrogen (210 kgha -1), low in available
phosphorus (7 kgha-1) and high in available potassium (350 kgha-1). The treatments comprised of
Factor A: twenty two rice genotypes viz., CB06732, TNRH180, AS06034, CB08536, CB08513,
CB08504, CB08509, CB06535, TP08010, AD07038, TM07333, AS06035, AD0801, TM07278,
ACM07001, AS6016, CORH-3, ADT-47, ADT-43, ASD-16, CO-47 and ADT-45 and Factor B: 0 & 50
kgha-1. Nitrogen was applied as four equal splits at rice critical stages and full dose of phosphorus and
potassium was applied as basal application as per the fertilizer schedule. The results revealed that the
among the rice genotypes viz., ACM07001 registered higher soil available calcium (5.22 %) and
magnesium (1.34 %) when applied with different levels of phosphorus and it was followed by TNRH180.
Keywords: Secondary nutrients, rice genotypes, phosphorus and Noyyal soil series.
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Integration of Organics in Crop Nutrition Management Improves Soil
Health, Nutrient Use Efficiency, and Climate Resilience
Ajay Kumar Bhardwaj*, BhaskarNarjary, Priyanka Chandra
*Presenter: Central Soil Salinity Research Institute, Karnal
Highly productive agricultural regions of world are facing pressure from uncontrolled population growth
in terms of food production. At the same time resources are becoming limited and land productivity is
declining due to degradation. Management practices have key control over agro-ecosystem carbon and
water exchange, influencing over long term the soil carbon build up, soil health and climate resilience.
Rice-wheat is the most prevalent cropping system in the Indo-Gangetic region, the bread basket of
India. Being very energy intensive, the rice-wheat cropping systems have low buildup (and faster
depletion) of soil organic C, which ultimately leads to degradation of soil productivity. Addition of
organic amendments provides multi-pronged benefits like carbon (C) buildup in soil as well as
enrichment with slow yet consistently released nutrients during a cropping cycle. We used long term
rice-wheat cropping experiments (2005-2016) on a sandy loam soil at ICAR-CSSRI, Karnal, to study
seven rice-wheat management systems, including five with reduced inorganic fertilizer doses in
combinations with organic sources [LE- legume (Vigna radiata), GM-green manure (Sesbania
aculeata), FYM- farmyard manure, WS- wheat straw, RS-Rice straw], compared to ‘full recommended
doses of inorganic fertilizer’ (F) treatment and ‘no fertilizer at all’ (O) treatments. Our studies reveal that
the integration of organics in the nutrient management schemes enhance nutrient availability, soil
health and climate resilience. Organic C and different fractions of organic C comprising very labile,
labile, less labile and non-labile were determined. Management indices indicative of C sequestration
(Lability Index, C Management Index, C Sequestration Potential) were calculated to interpret
management effects. Calculations were done for estimating plant C assimilation each year, ex-situ
contributions of C, and soil organic C fractions. C input to soil was estimated annually by measuring the
entire C added to the soil. With an increased C return to soil, the most significant contributions went to
very labile carbon (C) fractions. Soil C stock showed decreasing trend with increase in depth and was
found maximum in case of GM (1724.14 g m2) at 0-15 cm depth. Plant assimilated C, and C return to
the soil were maximum in case of GM i.e., 20.8 ± 1.3 and 7 ± 0.3 t ha-1, respectively. LE and GM
management showed no responses to increased soil C inputs in different years, perhaps indicating
nutrient richness shadowing the beneficial effects of soil C (beyond a certain level). The integrated
management systems also provided better climate resilience and mitigation of greenhouse gas
emissions. Integrated management of nutrients provided significant benefits in terms of nitrogen
mineralization and plant availability, micronutrient uptake by plants and increased crop productivity.
Almost 50% cut down in inorganic fertilizer use could be afforded with use of green manuring, integration
of a legume crop in the main cropping system and soil incorporation of its residues, retention and soil
incorporation of cereal crop residues, and even use of farmyard manure. These alternative practices that
may otherwise provide immense benefits for land, water and environmental quality.
Keywords: manure, fertilizer, C sequestration, management
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Effects of Conservation Agriculture and Phosphorus Management On
The Performance Of Mustard In Rice-Based System of Bangladesh
Md. Ariful Islam 1; Debashish Sarkar2; Debasish Sarker2; Md. Robiul Alam1; Md.
Maniruzzaman1; Md. Faruque Hossain3; Md. Omar Ali4; Richard W. Bell5
1 On-Farm Research Division, Bangladesh Agricultural Research Institute, Pabna, Bangladesh 6600
2 Pulses Research Centre, Bangladesh Agricultural Research Institute, Ishurdi, Pabna, Bangladesh
6620
3 On-Farm Research Division, Bangladesh Agricultural Research Institute, Joydebpur, Gazipur,
Bangladesh 1701
4 Pulses Research Sub-station, Bangladesh Agricultural Research Institute, Joydebpur, Gazipur,
Bangladesh 1701
5Centre for Sustainable Farming Systems, Future Food Institute, Murdoch University, 90 South Street,
Murdoch WA 6150 Australia

The adoption of conservation agriculture in rice-based system is being promoted as it holds the
potential to increase farm profits and improve soil health. However, the phosphorus management under
conservation agriculture practices in rice-based systemremains unclear as there is no such study
carried out in Bangladesh. Therefore, performance of mustard under three tillage treatments such as
conventional tillage (CT), no-tillage (NT) and strip planting (SP); two levels of residue retention – high
residue (HR) and low residue retention (LR); and three levels of phosphorus (50 % of recommended P,
100 % of recommended P and 150 % of recommended P) were evaluated after five years in rice-based
system of Bangladesh. The field experiment was initiated in November 2015 and continuing for a
longer-term period at Pulses Research Centre Ishurdi, Pabna. The cropping sequence mustard-mung
bean-t. aman is practicing since November 2018 at Ishurdi, Pabna. In the present report, only the Crop
number 16 (mustard) grown in rabi season (cool dry season) of 2020-21 are presenting. The results
showed that the application of SP resulted in higher number of plant populations/m2, siliqua/plant while
decreasing alternaria leaf spot diseases, which may lead to increase seed yield by 16 % and straw
yield of mustard by 24 % over CT. The HR increased seed yield by 6 % and straw yield by 11 % over
LR. In case of P levels, the increased dose of P (150 % of recommended P) increased plant height,
siliqua/plant, seeds/plant while decreasing alternaria leaf spot diseases and consequently, the seed
and straw yield of mustard finally increased. However, this study will be continued for a long-term
period to concrete conclusion.
Keywords: Strip planting, residue management, no-tillage, yield, leafspot disease
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Effect of Integrated Nutrient Management on Yield and Quality of Indian
Mustard (Brassica JunceaL.) in calcareous Soils of Bihar.
Sanjay Kumar Singh1, Shivendu Kumar Chandan2and Anil Pandey and Pankaj
Singh, Dr. Rajendra Prasad
Central Agricultural University, Pusa, Bihar
1Email: sanjaybhu@rediffmail.com

To ascertain the effect of integrated nutrient management alongwith recommended dose of N, P, K,
and S on soil properties, yield and oil quality and content of fatty acid in Indian mustard, an experiment
was carried out on sandy loam calcareous soil at research farm of Tirhut College of Agriculture, Dholi,
Muzaffarpur a campus of Dr. Rajendra Prasad Central Agricultural University, Pusa, Bihar.The
experiment was laid out in Complete Randomized Block Design (RBD) consisting 11 treatments with
three replications.The yield and oil quality parameters were analyzed by prescribed standard methods
and fatty acid profile was quantified using Gas- Chromatograph (NUCON Model 5765) equipped with
Flame Ionization Detector. The results revealed thatthe highest grain yield (1782.24 kg ha-1) of Indian
mustard was obtainedwhere applied 75%RDF+S@40kg ha-1+Vermicompost @ 5t ha1+Azotobacter+PSB followed by application of100%RDF + S@40kg ha -1+Vermicompost@5t ha1+Azotobacter+PSB.The low value of free fatty acid was recorded in treatment applied as100%RDF+S
@40 kg ha-1 +Poultry manure @2t ha-1 and low quantity of free fatty acid generallyoccurs beneficial for
human health purposes. The maximum value of palmitic and strearic acid (saturated fatty acid)
exhibited, where applied75%RDF+S@40kg ha-1+Poultry manure @2t ha-1 and 100%RDF+S@40kg ha1+Vermicompost @5t ha-1, whereas, in linoleic acid (18.18%) noticed with75% RDF + S@ 40 kg ha -1 +
Vermicompost @ 5t ha-1. The ratio of PUFA:MUFA& SFA: MUFA was found highest with 75% RDF +
S@ 40 kg ha-1and 100%RDF + S@ 40 kg ha-1+ Poultry manure @ 2t ha-1 respectively. The highest
available nutrients viz. available nitrogen (200.4kg ha-1), phosphorus (14.1kg ha-1) and available
potassium (117.24 kg ha-1) content after crop harvesting was found in 75% RDF + S@ 40 kg ha-1 +
Vermicompost @ 5t ha-1+ Azotobacter +PSB and 100%RDF + S@ 40 kg ha-1+ Vermicompost @ 5t ha-1
+ Azotobacter+PSB.
Keywords: Mustard Oil, Fatty acid, INM, Gas Chromatography
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USE OF NANO FERTILIZERS IN AGRICULTURE – INDIAN PERSPECTIVE
TO PROTECT SOIL FOR FUTURE GENERATION
K. Nagaraju, G. Siva Nagaraju, N. Prabhavathi and G. Adilakshmi
Department of Soil Science and Agril. Chemistry, S.V. Agricultural College, ANGRAU, Tirupati-517502,
A.P. India
Corresponding author mail: aravanagarajuag044@gmail.com

In the last 50 years, fertilizer consumption has increased exponentially from 0.5 (1960s) to 24 million
tons (2013), a fourfold increase in food production (254 million tons). The fertilizer response rate in
irrigated areas of the country has declined from 13.4 kg of grain per kg of nutrient applied in the 1970s
to only 3.7 kg in 2005. In other words, more fertilizer is needed to produce the same amount of grain.
To meet the target of 300 million tons of cereals and feed the growing population of 1.4 billion in 2025,
the country will need 45 million tons of NPK per year, compared to current consumption of 23 million
tons. Of this, 35 million tons will be met by chemical fertilizers and the rest by organic fertilizers.
Nanotechnology works with the smallest possible particles that raise hopes of improving agricultural
productivity by addressing problems that cannot be solved by conventional means. Nanotechnology
offers a great scope for novel applications in crop nutrition to meet the future needs of growing
population because apart from quantum effects, nanoparticles have exclusive physicochemical
properties i.e., large surface area, high reactivity and adjustable pore size. Nano fertilizers are
synthesized by applying nutrients singly or in combination on adsorbents with nano dimensions. Foliar
application of nanoscale nutrients is promising in agriculture. Transport within the plant system and
bioavailability of nutrients at specific sites have been found to be improved with foliar application of
nanoscale nutrients compared to their bulk counterparts. They improve solubility and dispersion of
insoluble nutrients in soil, reduce soil absorption and fixation, and increase bioavailability. Could
increase fertilizer efficiency and soil nutrient uptake rate in crop production and save fertilizer
resources. The release rate and release pattern of nutrients for water-soluble fertilizers could be
precisely controlled by encapsulation in casing forms. Reduce the rate of loss of fertilizer nutrients to
the soil through leaching and/or spillage. Most fertilizers are made with chemicals that lead to many soil
problems. By using nanotechnology-based fertilizers, soil problems are reduced, and very small
amounts are required to apply nano-fertilizers compared to chemical fertilizers.

Keywords: Nanotechnology, Nanofertilizer, Agricultural productivity, and Soil problems
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Substitution of Nitrogen fertilizer through organic sources and its effect
on rice (Oryza sativa L.) yield.
Shenoy. H and Siddaraju. M. N.
Department of Botany, University College, Mangalore, Mangalore University, Mangalore-575001,
(Karnataka), India.
Corresponding author. E. mail: harish.shenoy1@gmail.com

The optimum dose of N fertilizer plays an important role in the growth and development of rice. In view
of environmental problems associated with fertilizer urea as source of nitrogen and low nitrogen use
efficiency in rice, attention is now focused on selection of a suitable combination of organic manures
and nitrogenous fertilizer as source of nitrogen. Hence the present investigation was carried out during
Kharif-2017 at ICAR- Krishi Vigyan Kendra, Mangalore of coastal Karnataka with the objective of
utilizing locally available organic resources for substituting chemical fertilizer nitrogen and its effect on
rice yield. There were totally eleven treatments comprising nine treatment combinations of
Vermicompost (VC), Poultry manure (PM) and Fish manure (FM) as organic nitrogen sources
substituted for fertilizer urea in the ratio of 25,50 and 100 percent which were compared with control
and recommended dose of nitrogen. The experiment was laid out in randomized block design with
three replications. The results indicated that organic sources of nitrogen had significant effect on yield
of rice. Substitution of 50 per cent of nitrogen through VC recorded significantly (P<0.05) higher plant
height (92.27 cm), higher number of productive tillers (16.85 hill -1), longer panicle length (17.04 cm)
higher grain yield (5434.0 kg ha-1) and straw yield ( 6817.0 kg ha-1) compared to control which recorded
lower plant height (72.15cm), lower number of productive tillers (9.23 hill-1), lesser panicle length (11.09
cm )lower grain yield (3541.0 kg ha-1) and straw yield ( 4426.0kg ha-1) . Thus, integrated resource
management had beneficial effect on rice yield.
Keywords: Fish Manure, Nitrogen, Poultry Manure, Rice yield, Vermicompost.
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Performance of Fodder Species in Custard Apple Based Horti-Pastoral
System Under Various Integrated Nutrient Management Practices ffor
Improvement of Light Soils
S. Jhonsonraju1, A. Krishna2 , A. Madhavilata3 and T. Chaitanya4
1M.Sc.

scholar, College of agriculture, PJTSAU
2Principal scientist &amp; Head (Agronomy), AICRP on Agroforestry, Rajendranagar, Hyderabad
3Principal, Agriculture polytechnic, Malthummeda.
4Scientist (SSAC), AICRP on Agroforestry, Rajendranagar, Hyderabad-500030.
Corresponding author: Johnsonsankati@gmail.com.
A field experiment carried to determine Influence of integrated nutrient management practices on
different fodder species in custard apple based Horti-Pastoral system during Rabi, 2021 at Agroforestry
research block, Professor Jayashankar Telangana State Agricultural University, Rajendranagar,
Hyderabad. The experiment was conducted with two fodder species (C. ciliaris, M. maximus) as main
plots and 7 nutrient management practices T1(Control-no fertilizer and manure), T2 (100%RDF60:60:40 NPK kg ha-1), T3 (75% RDN + 25% N through pongamia green leaf manurePGLM),T4( 75%RDN+25%Nthrough neem green leaf manure-NGLM),T5( 75%RDN+25%Nthrough
subabul green leaf manure-SGLM),T6(75%RDN + 25% N through poultry manure-PM), T7(75% RDN +
25% N through farm yard manure-FYM) as sub plots in a split plot design and replicated thrice in
between the tree species of 4 years old aged custard apple. Results revealed that M. maximus (Guinea
grass) has recorded significantly higher growth and total green fodder yield (21.67 t ha -1) and total dry
fodder yield (7.07 t ha-1) and significantly higher net returns (78886 Rs ha -1) and B:C ratio (1.9)
compared to C. ciliaris (Anjan grass). Among INM practices 75% RDN + 25% N through PGLM nutrient
management practice showed significantly higher growth, yields and returns which is showed parity
with 75% RDN + 25% N through PM, 100% RDF (60:60:40 NPK kg ha-1), 75% RDN + 25% N through
FYM. The soil organic carbon addition is recorded higher in guinea grass with 75% RDN + 25% N
through pongamia green leaf manure-PGLM (0.76) compared to anjan grass (0.72) which both were
increased over initial (0.66). This might be due to higher biomass and addition of root biomass and leaf
litter addition with this increased organic carbon the soil health and fertility status is improved so it is
concluded that the economical perspective and soil health improvement perspective this guinea grass
showed better results with pongamia green leaf manuring supplemented integrated nutrient
management practice.
Keywords: RDN, biomass, pongamia, anjan grass
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Combination of Organic, Inorganic and Foliar Grade Fertilizer on Growth
and Yield of Groundnut
P.V. Mahatale*, P.R. Kadu, M.D. Yenpreddiwar, G.D. Chandankar, Y.R. Khobragade
College of Agril. Sonapur Gadchiroli, Dr. Panjabrao Deshmukh Krishi Vidyapeeth Akola
Email: pmkmahatale@gmail.com

The optimization of the mineral nutrition is the key to optimize the production of groundnut, as it has
very high nutrient requirement and the recently released high yielding groundnut varieties remove still
more nutrients from the soil. On contrary groundnut farmers use very less nutrient fertilizer and
sometime only one or two nutrients resulting in severe mineral nutrient deficiencies due to inadequate
and imbalance use of nutrients is one of the major factors responsible for low yield in groundnut. India
is the world’s largest producer of groundnut where nutritional disorders cause yield reduction from 3070 per cent depending upon the soil types. A field experiment entitled “Effect of water-soluble foliar
grade fertilizer in summer groundnut” was conducted at Oilseed Research Unit Dr. PDKV, Akola during
summer season 2011-12 at Oilseeds Research Unit, Dr. Panjabrao Deshmukh Krishi Vidyapeeth,
Akola, Maharashtra, India. The gross and net plot sizes were 3.60 X 3.0 m2 and 3.0 X 2.80 m2
respectively. The crop variety TAG 24 was sown at 30 x 10 cm2. Eight treatments were compared
which are as under T1 (Absolute control), T2 (100% RDF 25:75:25 NPK kg per ha), T3 (Foliar
application of starter dose (11:36:24 NPK + trace element ) + foliar application of Booster dose(8:16:39
NPK + trace elements ), T4 (100 % RDNPK + T3), T5 (FYM @ 7.5 t ha-1 + 100%RDNPK), T6 (FYM @
7.5 t ha-1 + 100%RDNPK + T3), T7 (FYM @ 7.5 t ha-1 + 85% RDNPK), T8 (FYM @ 7.5 t ha-1 + 85%
RDNPK + T3). Treatments compared to evaluate the effect of different combination of organic,
inorganic and foliar grade fertilizer on growth and yield of groundnut. Experiment results revealed that
the growth and yield attributes are enhanced significantly with combination of organic, inorganic and
foliar grade fertilizers. The results revealed that plant growth characters, yield and benefit: cost ratio
were significantly superior with application of FYM @ 7.5 t ha-1+100% RDF 25:75:25 NPK kg ha-1,
Foliar application of starter dose (11:36:24 NPK + trace element) + foliar application of Booster dose
(8:16:39 NPK + trace elements). This treatment recorded highest pod yield (28.90 qt ha -1), net
monetary return (84263 Rs. ha-1) and Benefit: cost ratio (2.84). It was closely followed by treatment
FYM @ 7.5 t ha-1+100%RDNPK recorded significant pod yield (27.18 qt ha-1), net monetary return
(79464 Rs. ha-1) and benefit: cost ratio (2.77). It was concluded that integration of organic (7.5 t ha 1),
inorganic fertilizer (100% RDF) and water-soluble grade fertilizer recorded, highest dry pods yield and
getting maximum economic return from summer groundnut.
Keywords: Organic, Inorganic, Foliar grade fertilizer, Groundnut
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Acidulated Basic Slag as Source of Secondary Nutrients: Performance
of French Bean in a Calcareous Soil (Phaseolus vulgaris L.)
Anusha, K.N. 1*, Shankar Meti 1., Poornima, V.J. 1, Prakash, N. B. 2 and Nagaraja, M.
S. 3
University of Horticultural Sciences, Bagalakote
of Agricultural Sciences, Bengaluru
3 KSN University of Agricultural Horticultural Sciences, Bengaluru
1

2 University

Deficiency of secondary nutrients especially of Mg and S is widespread in Karnataka. Highly leached
low pH soils in southern parts of the state and calcareous soil tracts in northern parts exhibit
deficiencies. Such impaired nutrient ratios in soils can adversely affect yields of pulses and oil seeds. In
contrast, industrialization process for nation development poses a set of different challenges for the
safe disposal of bulk waste material. Deficiencies of nutrient elements, safe disposal of industrial
wastes and escalating costs of fertilizers force the scientific community to look for alternate nutrient
sources for agricultural production. Basic slag - a major byproduct of steel industry, contains high
amounts of Ca and Mg. Acidulation of basic slag with sulfuric acid converts the hard material mass into
Ca, Mg and S rich soft powdery nutrient material. Thus, the acidulated basic slag gypsum can be
effectively used as a source of Ca, Mg and S in deficient soils. A field experiment was conducted in a
calcareous soil plot at UHS, Bagalkote to evaluate the efficacy of acidulated basic slag gypsum in
comparison with conventional gypsum. Both the materials were applied at graded levels (150, 300, 450
and 600 kg ha-1) with Frenchbean as a test crop. Application of SBG and gypsum significantly
increased the number of leaves per plant, LAI and nutrient concentration in plant. Among the
treatments, application of RDF+SBG @ 600 kg ha-1 and RDF+gypsum @ 600 kg ha-1 recorded
significantly higher total biomass as well as total nutrient uptake by Frenchbean compared to control.
Application of SBG and gypsum increased the number of pods and pods weight per plant hence, these
sources indicating the better effect on yield in the Frenchbean. Among the treatments, significantly
higher pod yield was recorded in RDF+SBG @ 600 kg ha-1 and RDF+gypsum @ 600 kg ha-1 compared
to control and RDF alone.
Keywords: Frenchbean, treatments, gypsum, biomass
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Assessment of Desi and Cross breed Jeevamrutha for their efficiency
and productivity in Maize + Pole bean intercropping system
1Veeranna,

H. K., 2Shilpa, H.D., 2Shilpa, M. E. and 2Prashanth K. M

Department of Agronomy, College of Agriculture, KSNUAHS, Shivamogga, Karnataka 577 204
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*shilpahdagri@gmail.com

Jeevamrutha promotes immense biological activity in soil and makes the nutrients available to crop. It is
being used in crop production since ages. An investigation was conducted at College of Agriculture,
Shivamogga during Kharif 2020 comprised of eleven treatments with three replication and experiment
was laid out in RCBD. In the present investigation cross and desi breed dung and urine were used for
preparation of jeevamrutha and assessment for their efficiency and productivity in Maize + Pole bean
intercropping system. Results revealed that significant improvement were found in maize yield (65.40 q
ha-1), pole bean yield (45.20 q ha-1), maize equivalent yield (138.70 q ha-1), soil nutrient status (N223.48 kg ha-1, P2O5- 80.14 kg ha-1, K2O - 234.28 kg ha-1) and total nutrient uptake (N – 209.36 kg ha1, P- 42.31 kg ha-1, K- 209.27 kg ha-1) in the treatment
with application of nutrients though
recommended package of practices(POP). Lower yield of maize (30.04 q ha -1), pole bean (10.90 q ha-1)
and maize equivalent yield (47.71 q ha-1) were recorded in the absolute control. Among desi and cross
breed jeevamrutha application at different intervals, the significantly higher yield of maize (48.20 q ha -1),
pole bean (32.90 q ha-1), maize equivalent yield (101.55 q ha-1), soil nutrient status (N- 215.47 kg ha-1,
P2O5- 75.06 kg ha-1, K2O - 226.47 kg ha-1) and total nutrient uptake in maize (N – 160.94 kg ha-1, P27.83 kg ha-1, K- 160.07 kg ha-1) were found in Desi cow breed jeevamrutha applied at 10 days interval.
Lower yield of maize (38.90 q ha-1), pole bean (17.40 q ha-1) and maize equivalent yield (67.12 q ha-1)
were recorded in cross breed cow jeevamrutha applied at 30 days interval. Highest dehydrogenase
(21.86 µg TPF / g soil/ day), urease (5.61 µg NH4-N / g soil/ 2 hrs) acid and alkaline phosphatase
activities (7.38 µg p-nitrophenol/g soil/hr. and 3.15 µg p-nitrophenol/g soil/hr. respectively) were noticed
in treatment received Desi breed jeevamrutha @ 10 days interval and the lesser enzyme activities
were observed in the absolute control.
Keywords: Cow Dung, jeevamrutha, pole bean
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Standardization of fertilizer dose for mini tuber of potato produced
through tissue culture technique under temperate conditions.
Hafsa Abdullah, Tahir Ali, Khursheed AH. Sofi, Khursheed Hussain, B.S Dhelale,
Rohitashw Kumar.
SKUAST-K, Shalimar Campus, Srinagar, Jammu and Kashmir

A field experiment was conducted at SKUAST K Shalimar campus during kharif season of 2019 to
standardize fertilizer dose for mini tuber production of potato. Treatments were :T1 : Control, T2 :
30:20:20 Kg/ha, T3 : 40:30:30 Kg/ha and T4 : 50:40:40 Kg/ha were applied with bed spacing 30×10 cm
using RCBD with 5 replications . Among all the treatments T4 proved to be best followed by T3, T2 and
T1. The pH of the experimental site was found in neutral range, E.C was optimum. Texture was silty
clay loam. However major nutrients, micronutrient cations, bulk density, organic carbon in soil showed a
significant increase with the increase in dosage of fertilizer. The growth attributes of plant, leaf and
tuber showed a significant increase with the increase in fertilizer dosage. The nutrient content of leaf
and tuber also showed a significant increase with the increase in fertilizer dosage. The maximum tuber
yield (16.9 t/ha) was recorded in T4 fertilizer dosage. Finally, it may be concluded that fertilizer dosage
T4:50:40:40Kg/ha, as compared to other doses produced significantly better plant and tuber attributes
resulting higher number of tubers which in turn produced highest tuber yield. Considering all inputs and
cost of potato, the B: C Ratio of mini tuber was estimated, and it was found to be 2.20:1
Keywords:
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Front Line Demonstrations on Recommended Dose of Fertilizer to
Improve the Productivity of Sesame (Sesamum indicum L.) in Banda
District of Bundelkhand Region of Uttar Pradesh
Shyam Singh*, Subhash Chandra Singh** and Narendra Singh***
*Senior Scientist and Head
Krishi Vigyan Kendra, Banda
** Associate Professor College of Horticulture
*** Professor College of Agriculture
Banda University of Agriculture and Technology, Banda-210001 (UP)
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India occupies a prominent position in oilseed, both with regard to acreage and production in the world.
It has 4th largest oil seed producing economy in the world and contributes about 10% of the world
oilseeds production (31.46 million tonnes), 6-7% of the global production of vegetable oil, and nearly
7% of protein meal from 20.8% of the world’s area (24.51 Mha) under oilseed crops with an annual
average yield of 1284 kg/ha. India is also second largest consumer of edible oils, after China with a
total consumption of 254.16 Lakh Tonnes during the year 2016–17. The import figure of edible oils
during 2015-16 reported in Status Paper/NMOOP2018 reveals that India imported a total of
15.88million tonnes of oilseed and vegetable oil Worthing Rs. 69331.96 crore. Sesame (Sesamum
indicum L.) is an important oilseed crop of Kharif season in Bundelkhand region and occupy 60% (7.00
lac ha) of total area in Uttar Pradesh. However, the productivity is quite low (2.15q/ha) as compared to
state average productivity (4.85q/ha) The results of on arm trials and front line demonstrations
conducted by Krishi Vigyan Kendra, Banda indicates that the yield of Sesame can be achieved as high
as 8-10 q/ha by adopting scientific approach like using HYVs, RDF, plant protection measures and crop
grown in fertile, well drained soils. Demonstration of promising technologies on farmer’s fields is an
effective method of extension. Knowledge and skills gained through the demonstration plots can be
easily transferred from farmer to farmer. The productivity of Sesame per unit area could be increased
by adopting recommended scientific and sustainable management practices using a suitable high
yielding cultivar. Taking into account the above considerations, Krishi Vigyan Kendra, Banda organized
10 front line demonstrations during Kharif season of year 2020-21 on Recommended Dose of Fertilizer
(RDF) along with Line sowing technology and high yielding variety (TKG-308) on farmers’ fields in the
five villages. The soil of this area was two kinds of black soils known as Kabar and Mar with pH range
6.7 to 7.6, organic matter 0.22 to 0.46 percent, Available nitrogen and also phosphorus was found low,
potash was medium, and soil organic carbon was low in all the demonstration plots. Yield of Sesame in
demonstration plots was recorded between 2.20 to 3.35q per ha (average 2.58q/ha) and an average
increase of 34.37 per cent in grain yield over existing farmers practices, was recorded during the study
period due to improved package of practices. Average technology gap was found to be 4.02q/ha,
extension gap was 0.66q/ha and averaged technology index was 60.90 percent. The average net
returns were recorded Rs. 12397 /ha from demonstration compared to farmer’s field was Rs. 8418/ha.
The averaged BCR was also reported to be higher 3.51 compared to farmers’ practice (2.88) it was due
to Recommended Dose of Fertilizer along with Line sowing technology, weed control, plant protection
measures adopted and high yielding variety used.
Keywords: Sesame, TKG-308, Yield, FLD, RDF, B:C ratio
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Prediction Equation for Rice-Rice Cropping Sequence in Bahour Soil
Series of Puducherry.
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The post-harvest soil test values were taken as dependent variable and a function of the pre-sowing
soil test values and the related parameters like yield, uptake and fertilizer doses. The functional
relationship is as follows: YPHS=f (F, ISTV, yield/uptake). Where, YPHS is the post-harvest soil test
value; F is the applied fertilizer nutrient and ISTV is the initial soil test value of N/P/K. The equation will
take the mathematical form,
YPHS= a+b1F+ b2IS+b3 yield/uptake
Where, a is the absolute constant and b1, b2 and b3 are the respective regression co-efficients. Using
these regression equations, the post-harvest soil test values of N, P and K were predicted after rice in
rice-rice sequence. The gradient crop (Rice var.Kulla Ponni) and the test crops (Rice var. White Ponni)
and (Rice var. ADT 45) experiments were conducted at farmer’s field in Karikalampakkam village, U.T
of Puducherry, The soil of the experimental field belongs to Bahour series, taxonomically Typic
Ustropept; sandy clay loam in texture, pH- 8.40, EC- 0..778 dSm-1, CEC-32.5 cmol (p+) kg-1, KMnO4-N170.8 kg ha-1, Olsen-P-65.4 kg ha-1 and NH4OAc-K- 236 kg ha-1. The study was based on the
inductive methodology developed by Ramamoorthy el al. (1967) as followed in All India Coordinated
Research Project on Soil Test Crop Response correlation (AICRP - STCR). The results indicated that
under NPK alone treatments, in the case of prediction of KMnO 4-N, 95.3 % of variation in post-harvest
soil nitrogen was accounted by soil nitrogen, fertilizer nitrogen, grain yield and N uptake. With respect
to Olsen-P, the variation was 92.1 per cent with yield and 92.8 per cent with phosphorus uptake. The
variation of NH4OAc-K was 97.8 per cent with grain yield and 97.7 per cent with potassium uptake were
accounted by soil potassium and fertilizer potassium, yield and uptake respectively. When the field was
imposed with NPK + FYM @ 6.25 t ha-1, 96.2 per cent of the variations for KMnO4-N was accounted by
the grain yield. With respect to Olsen-P and NH4OAc-K, the variation was 83.4 and 83.6 per cent with
grain yield and phosphorus uptake were accounted by soil phosphorus and fertilizer phosphorus. In the
case of NH4OAc-K the variation was 95.5 per cent with grain yield and potassium uptake. When the
field was imposed with NPK + FYM @ 12.5 t ha-1, 96.3 and 95.9 per cent of the variations for KMnO4-N
was accounted by the grain yield and nitrogen uptake respectively. With respect to Olsen-P, the
variation was 87.7 and 83.9 per cent with grain yield and phosphorus uptake respectively. The variation
of NH4OAc-K was 96.6 per cent with grain yield and 76.8 per cent with potassium uptake were
accounted by soil potassium, fertilizer potassium, yield and uptake. Significantly higher R2 `values
recorded for the post-harvest soil test values prediction equations proved that these equations can be
used with much confidence for predicting the soil test values after rice.
Keywords: Post harvest soil test value, Grain yield, Uptake.
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Effect of Nickel Levels on Yield and Quality of Wheat in Inceptisol of
Varanasi
Haina Johnson K V, P K Sharma & Sandeep
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Email id: pksssac@gmail.com

Nickel is recognized as the seventeenth element essential for plant growth and development (Liu
2001). Plants Nickel requirement is the lowest of all essential elements at < 0.5 mg per kg of dry weight,
making it an essential plant micronutrient. Nickel is a key component of selected enzymes involved in
nitrogen metabolism and biological nitrogen fixation. However, Nickel contamination in soil is a
widespread problem in this era of industrial development. Plant cultivars respond differently to Nickel
contamination in soil. Pot culture experiments were carried on sandy soils and loamy soils to study the
effect of various concentrations of Nickel i.e,0,5,25,100 and 1000 micro g g-1 on root top length plant
weight area and seed yield of wheat (Triticum aestivum). The concretationsions ranging from 5 to 25
micro g g-1 resulted in an increase in the top root length over the controls; its higher concentrations,
however at 25 micro g Nickel g-1, the seed weight per hundred seeds was found to be maximum.
Keywords: nickel, plant cultivars, contamination, concentrations

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

143

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Emerging Nutrient Management Technologies for Improving Crop
Productivity and Soil Health
Anjali Thakur*, Narender K Sankhyan, Anjali, Deeksha Choudhary, Kishor K Sahu
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(*Corresponding author’s e-mail: thakur.anjali.626@gmail.com)
India has come a long way from a country struggling to feed its population to one of the world’s top
agricultural producers. During the green revolution, India witnessed a boom in its agricultural food grain
production, but at the expense of soil health. Faulty nutrient management practices like imbalanced and
non-judicious application of chemical fertilizers, neglecting organic manures and legumes etc., have not
only deteriorated our soils but also damaged the ecosystem. These issues have prompted scientists to
look for new tools to manage our most precious resource i.e., the soil, to maximize crop productivity
with lesser inputs and minimize the negative impact on the environment.These new technologies are
referred to as emerging technologies as their development, practical applications, or both are still
largely unrealized.Emerging technologies that find their application in nutrient management are;
geomaterials, nanotechnology, enhanced efficiency fertilizers, crop simulation modelling, information
and communication technology and artificial intelligence and robotics.Geomaterials are the naturally
occurring minerals that are widely used as a soil amendment, such as, zeolite, bentonite, vermiculite
etc. They have been reported to improve the nutrient use efficiencies by reducing their losses and
improve the physical properties of the soil. Advances in nanotechnology have made it possible to
engineer materials with precisely determined properties that can efficiently supply nutrients to the crops
such as nanofertilizers, nano-biofertilizers and nanozeolite) or help in real-time monitoring of crop’s
nutrient needs (nanosensors). Crop simulation models, which are the mathematical algorithms to
represent quantintative knowledge about a crop’s interaction with its environment, can be used as
decision support systems to refine fertilizer application. Information and communication technology,
comprising of networks, electronic devices and services that permits the collection and/or exchange of
data which can help in monitoring and optimising nutrient needs of the crop as well as manage the soil
health. Artificial intelligence and machine learning are creative tools to monitor and manage soil health.
These, in integration with robotics, can be used for collecting soil samples and application of fertilizers
in the field. All these emerging technologies offer innovative approaches to increase crop production
while efficiently managing the nutrient requirements of the crops and conserve the soil resources.
However, the integration and implementation of new technologies into the existing cropping systems
remain the most challenging tasks.
Keywords: Artificial intelligence, crop modelling, nanotechnology, soil health
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Influence of Bio Enriched FYM and Levels of Fertilizers on Enzyme
Activity in Finger Millet Grown Soil Under Dryland Condition of
Southern Karnataka
Shafnas, I.1, Vasanthi, B.G.2, Prakasha, H.C.3 and Muthuraju, R.4
Department of Soil Science and Agriculture Chemistry13, AICRP on Dryland Agriculture2, Department of
Agricultural Microbiology4
University of agriculture sciences, GKVK, Bengaluru-65

Application of biofertilizer is an excellent alternative source to chemical fertilizers which provide
nutrients through nitrogen fixation, solubilization and trigger plant growth promoting essence. In this
view, field experiment was conducted during kharif 2019 at AICRP for Dryland Agriculture, GKVK,
Bengaluru to study the effect of bio-enriched FYM viz., nitrogen fixers, phosphorous solubilizers,
potassium solubilizers, PGPR and microbial consortia with two levels of RDF viz., 60 and 80 per cent
on enzyme activity under finger millet grown soil, comprising of ten treatments replicated thrice in
RCBD. The enzyme activity in soil is considered as an index of microbial activity, which is influenced by
nature, age of crop and addition of fertilizers and manures. The dehydrogenase activity is proposed as
best indicator of microbial redox system and it was found significantly higher with application of
microbial consortia enriched FYM with 80 per cent RDF (64.30, 75.85, 61.45 and 47.88 µg TPF g -1 24
h-1) which was on par with microbial consortia enriched FYM + 60 per cent RDF (58.74, 73.29, 56.56
and 43.83 µg TPF g-1 24 h-1) and least was observed in absolute control (14.63, 26.85, 10.45 and 8.12
µg TPF g-1 24 h-1) at 30, 60, 90 DAS and at harvest, respectively. Similar was the trend at harvest with
significantly higher urease (29.20 µg NH4-N g-1 h-1) and acid phosphatase (37.65 µg pNP g -1 h-1)
activity with application of higher level of fertilizer i.e., 80 per cent RDF with microbial consortia enriched
FYM, which was on par with microbial consortia enriched FYM and 60 per cent RDF (28.98 µg NH 4-N
g-1 h-1 and 36.43 µg pNP g-1 h-1) and absolute control(16.05 µg NH4-N g-1 h-1 and 13.17 µg pNP g-1 h-1)
showed least urease and acid phosphatase activity, respectively. Overall conjugative use of microbial
consortia enriched organic manure along with 80 per cent RDF was found to be suitable nutrient
management strategy for soil health management. Hence, role of biofertilizers in soil fertility
maintenance is becoming increasingly important in both organic farming and conventional method.

Keywords: Bio-enrichment, Microbial consortia, Dehydrogenase, Urease activity
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INFLUENCE OF INORGANIC NUTRIENTS AND PANCHAGAVYA ON
GROWTH ATTRIBUTES OF DIRECT SEEDED RICE
M. SAI KUMAR *1, M. SARVANA PERUMAL2, G. MURUGAN 3, M. VIKRAM SAI4 and
B. MAHESWARA REDDY5
Annamalai University
1,4, 5Ph.D Scholars, Department of Agronomy, Faculty of Agriculture, Annamalai University, Annamalai
Nagar, Chidambaram – 608002.
2,3 Assistant Professor, Department of Agronomy, Faculty of Agriculture, Annamalai University,
Annamalai Nagar, Chidambaram – 608002.

Panchagavya is an organic formulation made from cow goods. The usage of fermented organic
formulation with supportive beneficial microorganisms as foliar nourishment has come into the picture of
modern agriculture for giving raise to good quality of non-residue protected food. Since inorganic
nutrients cause significant soil deterioration, they are mixed with Panchagavya in two distinct
concentrations and at different intervals of spraying. A field experiment was conducted during June to
October 2020 at farmer's field to study the Influence of Inorganic nutrients and Panchagavya on growth
attributes of direct seeded Rice (BPT 5204). The experiment was laid out in a Factorial randomized
block design in which factor A consists of Inorganic nutrients and Factor B consists of Panchagavya at
different doses and time of applications. Factor A consists of viz., A 1 100% RDF, A2 75% RDF and A3
50 % RDF and Factor B consists of B1 No spraying, B2 Panchagavya 3 % Spraying at 15, 30 and 45
DAS, B3 Panchagavya 3 %Spraying at 10, 20, 30 and 45 DAS, B 4 Panchagavya 4 % Spraying at 15, 30
and 45 DAS B5 Panchagavya 4 %Spraying at 10, 20, 30 and 45 DAS. The results of the study revealed
that the application of 100 % Inorganic nutrients along with the foliar application of Panchagavya @ 4 %
at 4 times spraying showed the highest plant height, Number of effective tillers and leaf area index.
Keywords: Panchagavya, Rice, Foliar application, spraying
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Cluster Front Line Demonstration Programme Increases Area,
Productivity Of Field Pea And Also Provides Sustainability in Crop
Production System in Saran District of Bihar.
Anupma Kumari, * Anupam Adarsh and Nishi Kesari
Dr. Rajendra Prasad Central Agricultural University, Pusa, Bihar
*Corresponding author: Dr Anupma Kumari, Deputy Director Extension, Directorate of Extension
education, Dr. Rajendra Prasad Central Agricultural University, Pusa, Bihar- 848125

The Cluster Front Line Demonstration (CFLD) programme on Field Pea was conducted in nearby
villages of Krishi Vigyan Kendra, Manjhi, Saran during year 2016-2017 and 2017-2018. The farmers
were selected in cluster (Field size 0.2-0.4 ha). HUDP-15 HYV of field pea was sown at all the selected
field and at the farmers field the variety was Rachna. In the critical inputs seed, plant protection
measure, micronutrients along with technical guidance provided to the farmers by KVK, Saran.
Fertilizer, irrigation and compost were given by farmers as per consultation with KVK, scientist. From
the CFLD programme it was found that the seed yield of field pea was 15.9 q/ha and 14.8 q/ha both the
year respectively at demonstration field as compared to farmer field (9.8 and 9.4 q/ha). The technology
gap was found to be 4.1q/ha and 5.2 q/ha both the year. The extension gap and technology index were
6.1 and 5.4 q/ha and 20.5 and 26 % both the year respectively. Higher gross return (Rs. 79500/ha and
Rs74000/ha), net return (Rs 49760/ha and Rs 44260/ha) and B:C ratio 2.67 and 2.48 was found in
demonstrated field both the year as compared to B:C ratio of 1.7 and 1.63 in case of local check. The
increased yield attributed due to dwarf HYV of field pea along with better crop management practices
by the scientist of KVK, Saran. The extension gap emphasized the need to educate the farmers through
various extension means for adoption of improved field pea production technologies to bridge the wider
gap. CFLD programme was effective in changing attitude of farmers towards field pea cultivation and it
has been observed that potential yield can be achieved mainly due to choice of the high yielding
improved varieties, micronutrients, biofertilizers like Rhizobium, PSB etc and integrated plant protection
technologies. Pulses are also good for environment and soil health, with the atmospheric nitrogen
fixation provides sustainability in crop production system. The result clearly showed positive response
of CFLD over the existing practices towards enhancing the yield of pulses in Bihar due to technological
interventions effect on yield attributes.
Keywords: CFLD, Critical Input, yield, Technology Gap, Extension Gap
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Effect of INM on Yield and Nutrient Uptake by Bt - Cotton on Inceptisol
O.S. Rakhonde*, N.R. Potdukhe, S.B. Deshmukh, S.U. Kakade, N.V. Kayande, P.P.
Patil and S.H. Ingle
Cotton Research Unit, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, 444104, Maharashtra
*Email: opravi797@gmail.com
The fertility of soil is highly related with soil organic matter. Organic matter is an important soil
constituent influencing a number of constraints linked with crop productivity. The integrated use of
organic along with chemical fertilizers is a promising approach in preserving soil biological activities,
which will ultimately show positive impacts on different soil physical, chemical properties, cotton
productivity and nutrient uptake by cotton crop. In this regard, field experiments were carried out during
2019-20 and 2020-21 at Cotton Research Unit, Dr. Panjabrao Deshmukh Krishi Vidypeeth, Akola (M.H)
to study the effect of INM on yield and nutrient uptake by cotton on Inceptisol. The experiment was laid
out in randomized block design with three replications. The treatments consisted of two recommended
doses, RDF I (60:30:30 NPK kg ha-1) and RDF II (90:45:45 NPK kg ha-1), 1.5 t ha-1 NPS + rem. dose
through RDF I, 2.25 t ha-1 NPS + rem. dose through RDF II, 2 t ha-1 vermicompost + rem. dose through
RDF I and 3 t ha-1 vermicompost + rem. dose through RDF II. Results revealed that, the application of
90:45:45 NPK kg ha-1 recorded significantly higher seed cotton (17.66 q ha-1) and cotton stalk yield
(38.11 q ha-1) which was on par with application of 2.25 t ha-1 NPS + rem. dose through RDF II which
was followed by application of 3 t ha-1 Vermicompost + rem. dose through RDF II. The nutrient uptake
by cotton was also recorded more with application of 90:45:45 NPK kg ha-1 which was found at par with
use of 2.25 t ha-1 NPS + rem. dose through RDF II. However, the lowest yield and uptake was recorded
in absolute control. Hence, it can be concluded that, application of 2.25 t ha-1 NPS + rem. dose through
RDF II is useful for enhancing the yield of cotton as well as increased nutrient uptake of cotton under
Inceptisols.
Keywords: INM, Nitrophosposulpho (NPS) compost, Vermicompost, Inceptisol
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Physiochemical Analysis of Vermicompost of Various Organic Wastes
Aneesh Kumar1*, Ashvika Pathania1, Deepali, Isha Dhiman, Shivani Katoch
Department of Zoology, Sri Sai University, Palampur 176081, INDIA
Email: aneeshsharma86@gmail.com, ashvika987@gmail.com

The present study was commenced to analyze the vermicompost quantity of various organic wastes
such as dry leaves, domestic waste, crop waste, cow dung and was produced by the action of two
authenticated species of earthworms i. e Eisenia foetida and Eudrilus eugeniae.Citric acid and other
acidic material of the kitchen waste (e.g.- peels of lemon, garlic & onion etc.) were avoided for
preparation of vermicompost as it repels earthworms and produce foul smell. The physiochemical
parameters of vermicompost samples were analyzed by standard specified methods. pH was
determined by photometric method through pH meter, EC was determined by conductivity meter,
nitrogen was determined by Kjeldahl’s method, phosphorous and potassium were determined by flamephotometer and spectrophotometer other micronutrients like manganese, copper, zinc and iron were
determined by atomic absorption spectrometry. Result reveled that the vermicompost contains high
amount of micro and macronutrients and the vermicompost of organic wastes will be a valuable
biofertilizer for sustainable growth of land and its restoration. This indicates that vermicompost of
organic wastes like domestic waste, crop waste, cow waste, dry leaves etc. not only produced a
valuable manure but also contains plant growth regulators in final vermicompost.
Keywords: vermicompost, organic wastes, micronutrients
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Nutrient Application Patterns of Owned and Leased Lands Cultivating
Ginger in Hilly Zone of Karnataka
Poornima, V.J.1*, Shivakumar, K.M.1, Manukumar, H.R.1 and Nagaraja, M.S.2
1 Univerisity of Horticultural Sciences, Bagalkot
2 KSN University of Agricultural and Horticultural University, Shivamogga
* Corresponding author

Ginger is an important spice crop of India, and it accounts for 45 % of the world production. Nearly
1/5th of total area under ginger is in Karnataka and mostly restricted to hilly zone. Initially, mass
cultivation of ginger was done mostly by Kerala farmers on leased lands. Now, the local farmers also
cultivate on both own and leased lands. However, nutrient management strategies differ among local
and migrated farmers and also on own and leased lands. The ginger growers were categorized into 3
groups based on native nutrient inputs namely, Local Farmers -1 (LF-1; High Org Manure and Mod.
High Fertilizer), Local Farmers – 2 (LF-2; Low Org Manure and High Fertilizer) and Migrated Farmers
(MF; Very Low Org Manure and Very High Fertilizer). Application of organic manures varied
significantly in the order of LF - 1 > LF – 2 > MF. Contrastingly, the fertilizer nutrient application varied
significantly in the order of LF - 1 < LF – 2 < MF among all the three major nutrients. The recommended
levels of application were observed only with nitrogen among Local Farmers- 1 group while, application
remained substantially higher than the recommended dosage in other nutrient – farmers group
combinations. The rhizome yield varied significantly among all the three categories. The migrated
farmers recorded the highest yield (31.00 ± 2.94 t ha-1) while, least was observed in Local Farmers-2
(17.91 ± 1.72 t ha-1). The difference in yield could be attributed to variation in nutrient quantities and
their sources. It was observed that the nutrient use efficiency increased with organic manure additions.
Thus, use of organic manure along with fertilizers is very important to obtain good yields and to
enhance nutrient use efficiency along with maintaining soil health on a long run.
Keywords: Migrated farmers, local farmers, nutrient use patterns, soil health
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Productivity and Economics of Fodder Maize Varieties as Influenced by
De-Topping Practices and Nitrogen Levels
P. S. Solunke, S. V. Sapkal, A. B. Chorey, A. B. Ageand D. V. Mali
Department of Agronomy, Dr. P.D.K.V., Akola

A field experiment entitled “Productivity and economics of fodder maize varieties as influenced by detopping practices and nitrogen levels was conducted during kharif season of 2018 at Department of
Agronomy, Dr. P.D.K.V., Akola. The experiment was laid out in split plot design with three replications.
Experimental results revealed that treatments no de-topping produced significantly greater yield
attributes and grain yield ha-1 and monetary returns viz., gross, net returns and B: C ratio over detopping treatment. Fodder yield ha-1 was maximum with variety African tall as compared to Pioneer3296. However, yield attributes, grain yield ha-1, gross and net monetary returns ha-1 and B:C ratio were
recorded significantly maximum with variety Pioneer-3396 over African tall. Increased levels of nitrogen
increased yield attributes, grain yield and monetary return was greater with application of 150 Kg N ha 1 as compared to application of 100 Kg N ha -1,50 Kg N ha-1 and control, respectively.
Keywords: productivity, economics, fodder maize, nitrogen levels, de-topping
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The Potential Role of Nitrogenous Bio-fertilizers in Agriculture
Anshul Saxena1*, Kushal Sachan2 and Nidhi Luthra3
1*Department

of Soil Science & Agricultural Chemistry, Sam Higginbottom University of Agriculture,
Technology and Sciences, Prayagraj (U.P.) 211007
2Department of Soil Science & Agricultural Chemistry, C.S.A. University of Agriculture & Technology,
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3Division of Soil Science & Agricultural Chemistry, ICAR-IARI, 110012
Email1Corresponding email: anshul.saxenaa468@gmail.com
Bio-fertilizer is a ready-to-use live formulation of beneficial microorganisms, which on application to
seed, root or soil, mobilizes the availability of nutrients by their biological activity and promotes growth
and development by increasing the supply or availability of primary nutrients to the host cells. It helps in
building up the soil micro-flora and maintains the soil health. Bio-fertilizers are natural fertilizers which
are living microbial inoculants of bacteria, algae, fungi alone or in combination and they augment the
availability of nutrients to the plants. Most common organisms which are used as a bio-fertilizer includes
cyanobacteria, rhizobium, azotobacter, azospirillum, acetobacter, Vesicular-arbuscular mycorrhiza
(VAM). Due to the continuous misuse of chemical fertilizers has got several noxious effects on human
health and a mammal, soil loses its fertility which affects the microbial activities within the soil and
becomes saline day by day. Nitrogen Bio-fertilizers plays a significant role in fixing nitrogen
symbiotically. It helps to correct the nitrogen levels in the soil. Nitrogen is a limiting factor for plant
growth because plants need a certain amount of nitrogen in the soil to thrive. Different nitrogenous biofertilizers have an optimum effect for different soils, so the choice of nitrogen bio-fertilizer to be used
depends upon on the cultivated crops. Rhizobium is a soil habitat bacterium, which colonizes legume
roots and fixes atmospheric nitrogen symbiotically. Azotobacter is a heterotrophic free-living nitrogen
fixing bacterium present in alkaline and neutral soils. In arable soils capable of fixing N2 (2-15 mg N2/ g
of Carbon source) in culture media. Azospirillum is a free-living or non-symbiotic bacteria and can fix
10-40 kg/ ha nitrogen. Cyanobacteria (Blue green algae) having both free-living as well as symbiotic
cyanobacteria have been harnessed in rice cultivation in India. Azolla is a fast-growing water fern and
can mineralize the soil nitrogen rapidly. It contributes 40-60 kg nitrogen/ ha per rice crop. So, the
effective role of nitrogenous bio-fertilizers in agriculture assumes special significance, particularly in the
present context of increased use of chemical fertilizer and their hazardous effects on soil health. In this
review the potential of different nitrogen bio-fertilizers have been discussed along with their probable
contributions towards the development of sustainable green technology for small and marginal farmers.
Keywords: Azolla, Cyanobacteria, Rhizobium, Acetobacter, Nitrogen bio-fertilizers.
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Effectsof Different Nutrient Management Practices onProductivity of
Tuber crops in India: A Review
Neelom Baruah and Dr. Danish Tamuly
Department of Soil Science, Assam Agricultural University Jorhat, Assam, India
1Corresponding author email address- neelombarua87@gmail.com
Tuber crops are the most important land-grown food crops after cereals and grain legumes. They are
either thestaple or subsidiary food for about one-fifth of the human population, mostly in the developing
countries of the tropics (K. Susan John et al.,2016). In India, tuber crops are grown in an area of 1335
thousand hectare with a productivity of 15.45 thousand tonnes/ha.Nutrient management refers to the
efficient use of crops to improve productivity. It is necessary to balance the soil nutrient input with the
crop requirement. If the nutrients are applied at the right time and in adequate quantities, optimum crop
yield is obtained. In a study it was revealedthatmanures had higher uptake of all the nutrients, higher
tuber yield and post-harvest soil nutrients than control (M. Mohammed Amanullah et al.,2007). They
observed that the treatment FYM (25t/ha) + Poultry Manure(10t/ha) recorded the maximum nutrient
uptake and recorded maximum tuber yield(34.67tonnes/ha) because adequate biomass was produced
and better nutrient uptake resulted in maximum tuber yield production K. In another experiment it was
observed that due to incorporation of organics and 100% nitrogen, phosphorus, and potassium showed
a yield response of 23%, 2%, and 10% in respect of farmyard manure, neem cake, and green manure
over nitrogen, phosphorus, and potassium (Laxminarayan et al.2011). A yield response of 12%, 10%,
and 13% was observed due to incorporation of lime along with 1/2 nitrogen, phosphorus, and
potassium and organics (farmyard manure, neem cake, and green manure) over that of un-limed plots.
It was observed that integrated application of organic and inorganic nutrient sources resulted in
maximum tuber yield (18.67 tonnes/ha). S. Suganya et al., (2016) stated that STCR based fertilizer
application along with composted poultry manure @ 10 t ha -1 recorded maximum tuber yield of 42.50 t
ha-1 and 49.70 tonnes/ha for a yield target of 40 and 50 t/ha respectively. The same treatments gave
the maximum starch content of 26.9 and 25.4% respectively too. In the above experiments, organic
practices mostly the composted poultry manure has more beneficial impacts on the soil nutrient
management vis-a-vis FYM or Green manure though its nutrient content are high. Most of the nitrogen
management is done by organic practice to maintain the N-balance it is so because 95% of nitrogen is
present in organic form. DRIS, SSNM, STCR are highly accurate and science-based methods for
nutrient management practices. Summarising, all we can conclude that Integrated Nutrient
Management practices were seen the best nutrient management practices in case of the tuber crops.
Furthermore, nutrient management should be considered site specificity owing to variations arising from
different edaphic factors which can be achieved by appropriate nutrient management through predictive
models under different agro-climatic conditions.
Keywords: Tuber, Nutrient, Management, FYM, Productivity, India
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Precise nutrient management in Regenerative Farming Practices for
enhancing crop productivity and reducing environmental footprint
Ajay Kumar Mishra1, Sheetal Sharma1 and MateenAbdul2
1International

Rice Research Institute South Asia Regional Centre, Varanasi 221106, Uttar Pradesh,

India
2Grassroots Energy Technologies (I) Pvt Ltd, Banglore 560066, Karnataka, India

The present tropical agriculture system escalating towards degenerative commodity mainly because of
the high cost of cultivation, low/no carbon input, rapid carbon mineralization and deterioration of soil
health due to climate change and non-judicious intensive use of chemical fertilizers and pesticides.
Regenerative agriculture offers a low-cost climate-resilient farming practice that catalyzes carbon
sequestration by tipping the balance of more carbon input than output and a balanced fertilizer
approach leading to a reduced environmental footprint. Enriching carbon in soil play a pivotal role in
restoring degraded soils, enhancing crop production and holding onto other nutrients including nitrogen
and phosphorus, keeping them from seeping into surface water and triggering harmful algal blooms in
lakes and streams. Keeping in view the above-mentioned challenges in present agriculture and
prospects of regenerative agriculture, an experimental trial was laid at IRRI South Asia Regional Centre
(ISARC), Varanasi.The objective of the trial is to evaluate the regenerative farming practices in terms of
productivity, profitability, soil health and GHGs mitigations. The experiment was initiated in Rabi 202021 in main plots (Conventional Farming (CF-rice-wheat; no residues) and Regenerative farming (RFrice-wheat-mungbean; 50% rice crop residue)) and sub-plot (State Fertilizer Recommendation (SRF)
and Site-Specific Nutrient Management (SSNM)). The SSNM recommendation was generated by RiceWheat Crop Manager (RWCM) developed for EasterN UP in collaboration with BHU and several other
partners. The sub-plot was further divided into with Samvardhak and without Samvardhak. The trial was
replicated four times in a split-plot design. PBW 343 wheat variety was used for the experiment. In the
Samvardhak plot, we reduced NPK by 25% to assess the impact of its application on yield and other
attributes. In conventional farming, 15% and 21% yield increment were observed by the application of
Samvardhak in SFR and SSNM, respectively. Whereas 18% and 26% increment in yield was recorded
by the application of Samvardhak in SFR and SSNM, respectively in regenerative farming. Such
increment might be due to the provisioning of conducive rhizosphere micro-climate for nutrient uptake
and mobility. Growth parameters showed a similar trend with the yield. In nutsheel, regenerative
farming practices might be the game changer in developing sustainable production systems in Eastern
UP with provisioning of improved livelihood and scalable technologies for reducing GHGs emission.
Keywords: State fertilizer recommendation, Site-specific nutrient management, Residue management,
conventional farming
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Analysis of Normalized Difference Vegetative Index for different Land
Cover types using Landsat 8 imagery
Aravind P1*, Selvakumar S2, Thiyagarajan G3, Balaji Kannan4, Boomiraj K5
1Masters student, Department of Soil & Water Conservation Engineering
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3Assistant Professor (SWCE), Water Technology Centre
4 Professor (SWCE), Department of Soil & Water Conservation Engineering
5Assistant Professor (ENS), Directorate of Open & Distance Learning
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Urbanization and climate change are the two major factors control the natural vegetation system. The
assessment of vegetation over an area is computed by Normalized Difference Vegetation Index (NDVI)
which is a popular and simplified method of analysing the productivity and health of vegetation. In order
to detect the changes efficiently, remote sensing and GIS technology can be used. The study aims at
calculating changes in NDVI for Coimbatore district for the period of 2015 and 2020. On determining
the intensity of vegetation, it was found that vegetation area was decreased gradually over a period of
time. The North Eastern parts of Coimbatore district have huge transformation which is due to increase
in settlement and urban planning whereas southern part of the city shows higher trend of vegetation.
The western part of the city was covered with forest, and it remained unchanged. These observations
of change in NDVI provide a reason for change in landuse, land cover pattern and land surface
temperature of Coimbatore district.
Keywords: Urbanization, Normalized Difference Vegetation Index (NDVI), LULC changes.
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Spatiotemporal Analysis of Land Surface Temperature and Its
Correlation with Soil Moisture and Vegetative Index
N. Janani1*, Balaji Kannan1, G. Thiyagarajan2 and K.K. Shaheemath Suhara1
1 -Department of Soil and Water Conservation Engineering, TNAU, Coimbatore, Tamil Nadu
2-Water Technology Centre, TNAU, Coimbatore, Tamil Nadu
*Corresponding author: jana2692@gmail.com
Land and water resources are to be nurtured on the earth surface due to the increasing alarm and
threat of global warming. Land surface temperature and soil moisture are the imperative components of
earth climatic system. Using satellite remote sensing data and Geographic Information System (GIS)
tool, the components such as land surface temperature, vegetative index and moisture index can be
estimated. In this study, these spatiotemporal variations are determined for the Namakkal district of
Tamil Nadu state, India. The increasing trend in land surface temperature rate was noted for the year of
2016 and 2021. The increase in higher temperature value of 4°C was observed whereas lower
temperature value of 3°C was determined from the Landsat 8 data series. The Soil Moisture Index
(SMI) was positively correlated with land surface temperature as the maximum temperature is due to
the decline in soil moisture rate. And Normalized Difference Vegetative Index (NDVI) showed negative
correlation as high vegetation value drastically decreases the land surface temperature.
Keywords: Land Surface Temperature, Normalized Difference Vegetative Index (NDVI), Soil Moisture
Index.
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It is adopted by the farmers to optimize their use of resources, be it water or fertilizer, aiming to bring
efficiency to the farm in terms of cost, yield, etc. further, it supports decision making in irrigation, crop
management, water optimization, and the like. Precision agriculture technologies ranging from robots,
sensors, drones, satellite imagery, big data and internet of things (IoT), among others, are employed in
various stages of agriculture from environment analysis, irrigated landscape mapping, soil analysis, to
crop health analysis. These technologies bring in reliable quality data which help in timely crop damage
assessment, advance crop planning, diversification and contingency planning. Here are few examples
of technologies in precision agriculture. Weather forecasting and monitoring, Numerous innovators with
solar powered phase, Sensor capable of providing farmers with information about crop yield, rainfall,
pest infestation are known accurately by precision farming tools. Components of Precision Farming are,
Global Positioning System (GPS), Variable rate applicator (VRA), Yield mapping. Geographic
Information System (GIS), Remote sensors. Proximate sensors, Computer hardware & software.
Precision Farming Practices, Technology Dissemination. The common barriers to commercialization
and scaling up of technology are access to finance, cash flow management, gaps in technology
infrastructure, limited access to institutionalized farmer networks, amongst others. For innovation and
entrepreneurship to be effective in transforming agriculture in India, it will be important to address these
issues and create an enabling environment in which they can grow and flourish.
Keywords: Precision Farming, GIS, GPS, VRA remote sensors, Proximate sensors
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Dielectric Properties of Honey Adulterated with Rice Syrup at Room
Temperature
1R.
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The current study looks into the effects of rice syrup adulteration on the dielectric characteristics of pure
honey. Rice syrup was used to adulterate honey at 10% concentration. At five different frequencies, the
relative permittivity of selected samples was examined (10, 30, 50, 70 and 100 kHz) at room
temperature. With increasing frequency, the relative permittivity was shown to decrease linearly. The
electrical conductivity of chosen samples was also examined, and it was discovered that it’s frequency
had no effect on it. The loss tangent and electrical conductivity increased as the concentration of
adulterant (rice syrup) in pure honey increased, but the dielectric constant dropped. The data was
statistically examined using one-way ANOVA. With adulteration, these metrics were shown to alter
dramatically. The correlation coefficients of the dielectric constant, loss tangent, electrical conductivity
with the concentration of adulterant in honey were found to be greater than > 0.864 in regression
models.
Keywords: Honey, Rice syrup, Dielectric constant, Temperature

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

159

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

The Internet of Things (IoT): A Precision Tool for Smart Irrigation
Management
Bipasha Borkotokya, Hiren Dasb, N. Venuc, and N. Surbala Devic
a: Assam Agricultural University, Jorhat, 785013
b: I.C.A.R Research Complex for NEH Region, Umiam, Umroi Road, Meghalaya-793103
c: Central Agricultural University, Imphal, Manipur 795004

The agriculture sector is the biggest consumer of fresh water in the world for its irrigation requirement.
Climate change is one of the major factors that trigger the drying of natural water bodies, which
increases the need for efficient utilization of available water. In this situation, there emerges an
innovative technology “The Internet of Things”, which is a precision tool for smart irrigation
management in agriculture. The amount of water that plants need can now be determined by utilizing
technology intensively. In agriculture, managing freshwater with precision irrigation is necessary to
increase crop yields, reduce costs, and benefit the environment. A smart irrigation system should
include sensors that can monitor water levels, irrigation efficiency, temperature, and more. The Internet
of Things (IoT) approach integrates modern sensor technologies like the internet and advanced
irrigation equipment that enables highly efficient agricultural irrigation. This review will present a solution
to water resource management in agriculture by utilizing the Internet of Things and other innovative
technologies. IoT (Internet of things) is the interconnection of several devices over the internet. In IoT,
machines communicate with other machines (M2M) through wired and wireless connections through
the internet. A unique identifier connects every object, allowing data to be transferred without human
interaction. IoT-based agriculture employs wireless technologies such as Wi-Fi, long-range wide-area
networks (LoRaWAN), mobile communication (e.g., 2G, 3G, and 4G), ZigBee, and Bluetooth. For
agriculture, IoT is a revolutionary innovation since it allows better management of natural resources. In
terms of smart water management applications, IoT is the ideal choice, even though its integration with
different technologies is still not complete for making it work efficiently in practice. IoT technology has
many limitations that must be overcome, including adaptability to different weather conditions, lack of
irrigation control, the need for equipment access and the reliability of power and internet access. But
agricultural automation can be achieved by using an IoT-based simulated system to increase crop
quality and reduce labour. This review will discuss the current state of IoT as smart technology and its
application in a sustainable future.
Keywords: Internet of Things, Water management, Wireless Technologies, Agricultural Automation
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Investigation on Long-term Time Distribution of Daily & Sub Daily Rains
at Finer Spatio-Temporal Scales in Middle Gujarat India
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This paper explores suitability, appropriateness, and end efficacies of blended (ground based as well
as remotely sensed) recent precipitation data attained for a data deprived region; which was ultimately
utilized to derive location specific rainfall curves (mass curves, synthetic design curves) to reflect
intensity-depth-duration characteristics even at hourly time step for a duration of 20 years. Real
observed as well as historical approaches like that of Huff’s mass curves (with standard protocols) were
adopted for accommodating multiple discrete probabilities (10 % to 90%); and ultimately arriving at
regional sets of representative type curves on rainfall (daily & sub daily) for study region; which
encompasses six different locations across 3 districts (Anand, Kheda, Vadodara) of Middle Gujarat.
Results revealed that location specific patterns & trends of curves never matched highly with any of the
historical curves or whatever theoretical curves that exists in literature. Further, an attempt was made to
explore multiple utilities of above regionalized curves and equations for similar ungauged scenarios for
betterment in simulation performance of rainfall runoff modelling. Voluminous precipitation data
retrieved via GPM (IMREG) satellite precipitation products was endeavoured and used to create valued
envelope of design curves to meet the purpose of deriving synthetic design arches for mass rainfall, ID-F curves, and even some of the realistic hyetographs for their end utilities as precious input; being
prerequisite for region specific rainfall-runoff modelling and related predictive goals.

Keywords: Rainfall, Mass-Rain, Intensity, Depth, Duration, Hyetograph, Hydrologic-Modeling
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Effect OF NPK Fertigation and Its Scheduling on Growth and Yield of
Cucumber (CucumissativusL.) under Polyhouse Condition
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The experiment was carried out during two consecutive seasons of 2020-2021 at Vegetable Research
Centre (VRC) of G.B. Pant University of Agriculture and Technology, Pantnagar, U.S. Nagar
(Uttarakhand) India, to study the effect of NPK fertigation and its scheduling on growth and yield of
cucumber (Cucumissativus L.) under polyhouse condition. The experiment was consisted of four levels
of fertigation (120:60:60, 100:50:50, 80:40:40 and 60:30:30 N, P2O5 and K2O kg ha-1, respectively) and
two levels of scheduling (25% of N, P2O5 and K2O, 25% N, 15% P2O5 and 20% K2O, 40% N, 15% P2O5
and 25% K2O, 20% N, 50% P2O5 and 40% K2O and 15% N, 20% P2O5 and 15% K2O at 20 days
interval) i.e.eight treatments with one extra treatment (recommended dose of fertilizer through
traditional methods). It consists total nine treatments. The experiment was laid out in factorial
Randomized Block Design (FRBD) which was replicated thrice. The soil of experimental field was silty
in texture with low in available nitrogen, high in available phosphorus and lowin available potassium
content and slightly alkaline in reaction.The results from the study revealed that the application of 120%
RDF (120:60:60 NPK ha-1) through fertigation which scheduled on the basis of physiological growth
stages (25% N, 15% P2O5 and 20% K2O; 40% N, 15% P2O5 and 25% K2O; 20% N, 50% P2O5 and 40%
K2O and 15% N, 20% P2O5 and 15% K2O at 30 days interval) gave higher crop growth while 100% RDF
(100:50:50 NPK ha-1)with scheduling of 25% N, 15% P2O5 and 20% K2O; 40% N, 15% P2O5 and 25%
K2O; 20% N, 50% P2O5 and 40% K2O and 15% N, 20% P2O5 and 15% K2O at 30 days interval gave
highest yield compare to other fertigation and scheduling levels. From the study it was concluded that
fertigation of 100 kg N, 50 kg P2O5 and 50 kg K2O ha-1 scheduled at physiological stages can be
recommended for higher yield of cucumber under polyhouse condition.
Keywords: Fertigation, Cucumber, Yield.

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

162

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Paddy Straw Mulching: A Way Forward to Mitigate Stubble Burning and
Sustain Productivity and Profitability In Wheat Cultivation
Vineet Dheer
Department of Agronomy, C.S.A. University of Agriculture and Technology, Kanpur (Uttar Pradesh),
India
Stubble burning of rice crops directly creates environmental pollution, the haze in National capital New
Delhi and its neighboring states, and also diminishing glaciers of the Himalayas. Wheat is generally
cultivated after the harvest of paddy crops. Thus, paddy straw is easily available in huge quantity. An
experiment was, therefore, conducted with paddy straw mulching in the wheat cv. K 1006 during Rabi
2019-20 at Crop Research Farm, Nawabganj, Chandra Shekhar Azad University of Agriculture and
Technology, Kanpur (Uttar Pradesh) to explore its opportunities leading to the cultivation of wheat. The
paddy straw mulching (6 t/ha) showed 92.95% weed control efficiency, and increased 11.57% plant
height, 26.79% dry matter accumulation, 26.79% number of spike/ m2, 18.88% spike length, 20.28%
number of spikelets/ spike, 26.53% number of grains/ spike, 17.30% test weight, 35.49% grain yield,
17.53% biological yield, 21.76% harvest index and 58.24% net return over unweeded control. Thus,
these findings advocate that the farmers involved in the burning of paddy residues may be persuaded
to use them as mulch, thereby controlling a wide spectrum of weed flora, sustaining the productivity and
profitability of the wheat cultivation rather than creating environmental pollution.
Keywords: paddy straw mulching, productivity, profitability, wheat
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Evaluation of Critical Values for Leaf Color Chart (LCC), GreenSeeker
and SPAD for Site-Specific Nitrogen Management in Rice
Shiveshwar Pratap Singh*, S. Jha, S.S. Prasad, R.K. Jha, Rajeev N. Bahuguna and
M.C. Manna
Dr. Rajendra Prasad Central Agricultural University, Pusa, Samastipur, Bihar (India) 848125
Author: sp26814@gmail.com

*Corresponding

Application of N through chemical fertilizers is the dominant and main source of N input in the crop
production systems world-wide. Currently, 50% of the human population relies on N fertilizer for food
production while about 60% of global N fertilizer is used for producing the world's three major cereals:
rice, wheat, and maize. Unfortunately, fertilizer N is not utilized efficiently in the world agriculture and
the recovery of N in soil−plant system seldom exceeds 50% of applied N. The low N use efficiency is
due to inefficient splitting of N doses coupled with N applications in excess of crop requirements. Thus,
to improve crop yield and N use efficiency in agriculture, N and water management strategies along
with soil and crop management practices are necessary. Thus, refinement of splitting of nitrogenous
fertilizers based on different tools like leaf colour chart (LCC), GreenSeeker and soil and plant analysis
development meter (SPAD) were carried out during kharif 2020 in split plot design with 4 rice varieties
as main treatment and 5 different levels of nutrient management as subplot treatments in nitrogen
deficient calcareous soil. The results indicate that the grain yield and nitrogen levels showed significant
and positive correlation. Among different rice varieties the values of LCC, SPAD and GreenSeeker
varied from 1.4 – 3.6, 24.8 – 46.5 and 0.19 – 0.50, respectively. While the critical values for LCC, SPAD
and GreenSeeker varied from 1.87 – 3.48, 27.19 – 46.19 and 0.35 – 0.86, respectively. The variability
in the critical limits might be due to variability in chlorophyll content in the leaves i.e., a genetical
characteristics of the varieties. Thus, the present findings indicate that the critical values for different
rice varieties varies significantly, therefore, the splitting of nitrogenous fertilizers based on the critical
levels will help in enhancing the yield and nitrogen use efficiency.
Keywords: fertilizer, green seeker, SPAD
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Agronomic and environmental benefits of real time nitrogen
management in rainfed rice
Ramjeet Yadav* Anshuman Kohli, Ajeet Kumar
Department of Soil Science and Agricultural Chemistry, Bihar Agricultural University, Sabour, Bhagalpur
- 813 210
*Corresponding author: ramjeetyadavupc@gmail.com

Rainfed low land rice in Indo-Gangetic plains faces multifarious sustainability challenges. We evaluated
the effects of real time nitrogen management on the agronomic and environmental parameters of
rainfed rice. Real time nitrogen management showed distinct advantages over fixed time nitrogen
application. The recommended fixed time split N applications under rainfed conditions are not
adequate to synchronize N supply with actual N demand due to variations in crop N demand. During
2017, NSPAD resulted in an additional N application of 33 kg ha-1 in 5 out of 9 cases. However, during
2018 no plot under NSPAD received any extra N application. This could have possibly resulted because
of greater uniformity among various plots due to cultivation of lentil crop in the preceding rabi season. It
was generally observed that N- application time through 1st topdressing increased beyond active
tillering stage by up to one week. However, the 2nd top dressing was still achieved by panicle initiation
stage. Under rainfed conditions, real time N management can promote crop growth. Real time N
management as in NSPAD and NGS resulted in reduced tiller mortality during the reproductive stage.
Reduced tiller mortality is suggestive of optimized soil moisture and radiation utilization under real time
N management. Tool based application of nitrogen, during demand of the crop gave favourable results
in terms of increased number of effective tillers and reduced tiller mortality to finally maintain grain yield
and quality, and optimizes nitrogen agronomic efficiency with less environmental impact. The
effectiveness and efficiency of this strategy was more pronounced when two-third of the full N dose was
applied at later stages (tillering and stem elongation). GreenSeeker optical sensor guided fertilizer N
application at AT and PI stage in rainfed rice can lead to improved nitrogen use efficiency because of
lower N fertilizer application rates than in fixed time N application. This strategy found to be more
effective in improving rainfed rice yield and quality than the increase in the N rate, which could offer the
potential to decrease N fertilization rate in rainfed rice production. The economic-environmental
assessment performed; showed that the real time nitrogen management provides improved soil fertility,
crop productivity and sustainability indicators, contributing to higher profitability and low environmental
impacts. This study provides useful information for farmers on how to manage the N fertilization of
rainfed rice for sustainable production system.
Keywords: Rainfed rice, economic benefit, reduced tiller mortality, Grain yield and quality,
environmental assessment.

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

165

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Agricultural Robots: The Farmers of the Future
Chinmaya kumar Sahu1, Rajeev Ranjan2
1PhD Scholar, G.B. Pant University Of Agricuture And Technology
2Assistant Professor, G.B. Pant University Of Agriculture And Technology
Email: chinmayasahu1995@gmail.com
Food is our most basic needs which is the key outcome of Agriculture. To feed the growing population
field mechanization / digital farming is most important. Agricultural growth requires innovative
technologies to increase efficiency. Robotics is playing a significant role in agricultural production and
management. Now a days lack of labour and high labour charge is the major problem in agriculture for
farmers, which will be able to substitute with the help of Agricultural robotics. Though we have large
number of cultivable land, but the production is very less compare to others. Agriculture with help of
robotics incorporating artificial intelligence techniques sets sustainable agriculture for future. Robots by
analyzing the data with help of sensors and computer vision optimum level of fertilizers, soil moisture
level, nutrient level and picking time can be determined for maximum productivity. Swarm robotics is an
advent in the coordination and multitasking of multi-robot systems which consist large numbers of
mostly simple physical robots. Integrating this system in the process of farming is one of the major
developments to this generation of robotics due to its simplicity and cost effectiveness. Nasa weather
drones, Quake bot, Pollen robot and Robobee are some of the robots used in search, rescue, artificial
pollination, accurate prediction of storms and seismic events which are directly or indirectly related to
agriculture. Climate change is now recognize as one of the serious challenges to agriculture, the effect
can be reduced by the help of robotics. This chapter reviews some of the achievements in agricultural
robotics, specifically those that are used for autonomous weed control, field scouting, grass cuttings
and harvesting.
Keywords: Agricultural Robotics, Artificial intelligence, Robobee, Swarm robotics, Nasa weather drones,
Quake bot.
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Geospatial Techniques in Assessing Soil Loss among Different Land
Usesin Nagavangala Micro-Watershed
Anand, S*., Ravikumar, D., Gurumurthy, K. T., Shoba, S. and Yallesh Kumar, H. S.
KeladiShivappa Nayaka University of Agricultural and Horticultural Sciences, Shivamogga, Karnataka577204, India
*Corresponding author: anand007subramanyan@gmail.com

Land degradation is a problem of grave concern and a major factor leading to it is soil erosion. Soil
erosion and its rate are influenced by various factors intrinsic to the soil or related to the soil's external
environment. These factors include rainfall, soil erodibility, topographic characteristics, crop cover and
conservation practices. The revised universal soil loss equation (RUSLE) is a well-renowned empirical
formula used to compute a particular area's mean annual soil loss. Remote sensing (RS) and
geographical information system (GIS) technologies make modelling and execution of RUSLE easy,
reliable and cost-effective. So, these were employed to compute the spatial distribution of soil erosion
risk area in Nagavangala micro-watershed in Karnataka state, India. All the factors were generated
using metrological data, CartoSat DEM, Quick bird imagery and laboratory analysis data using GIS
software and integrated in a GIS environment to estimate the soil loss rate. It was found that cropland
(41.81 %) was the dominant land use followed by agricultural plantation (41.5 %) and scrubland (11.09
%). The average annual soil loss of the watershed was estimated to be 9.80 t/ha/yr. The average
annual soil loss was highest in the area under scrubland (10.58 t/ha/yr) followed by cropland (10.2
t/ha/yr). The soil erosion map thus generated can serve as a basis for adopting suitable soil and water
conservation measures in the watershed for sustainable management of the resources in it.
Keywords: Revised universal soil loss equation (RUSLE), Remote sensing, geographical information
system, average annual soil loss, watershed
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Precision Agriculture for Soil Health and Crop Production Sustainability
V.S.L. Raj Rushi. K*, P. Anji Babu, Dr. D.K.D. Deekshitha
* Ph.D Scholar, Department of Soil Science and Agricultural Chemistry, Agricultural College, Bapatla
E-mail-rajrushi61agrico@gmail.com
‘Precision agriculture is a management strategy that gathers, processes and analyzes temporal, spatial
and individual data and combines it with other information to support management decisions according
to estimated variability for improved resource use efficiency, productivity, quality, profitability and
sustainability of agricultural production.’ Precision Agriculture is generally defined as information and
technology-based farm management system to identify, analyse and manage spatial and temporal
variability within fields for optimum productivity and profitability, sustainability and protection of the land
resource by minimizing the production costs. Increasing environmental consciousness of the general
public is necessitating us to modify agricultural management practices for sustainable conservation of
natural resources such as water, air and soil quality, while staying economically profitable. The use of
inputs (i.e., chemical fertilizers and pesticides) based on the right quantity, at the right time, and in the
right place. This type of management is commonly known as “Site-Specific Management”. The
productivity gain in global food supply have increasingly relied on expansion of irrigation schemes over
recent decades, with more than a third of the world's food now requiring irrigation for production. Alltogether, market-based global competition in agricultural products is challenging economic viability of
the traditional agricultural systems and requires the development of new and dynamic production
systems. Precision agriculture comprises a set of technologies that combines sensors, information
systems, enhanced machinery, and informed management to optimize production by accounting for
variability and uncertainties within agricultural systems. PA substitutes information and knowledge for
physical inputs. A literature review indicates PA can contribute in many ways to long-term sustainability
of production agriculture, confirming the intuitive idea that PA should reduce environmental loading by
applying fertilizers and pesticides only where they are needed, and when they are needed.Precision
agriculture benefits to the environment come from more targeted use of inputs that reduce losses from
excess applications and from reduction of losses due to nutrient imbalances, weed escapes, insect
damage, etc. Other benefits include a reduction in pesticide resistance development. Variable rate
application (VRA) in precision agriculture is an area of technology that focuses on the automated
application of materials to a given landscape. The way in which the materials are applied is based on
data that is collected by sensors, maps, and GPS. These materials include things like fertilizers,
chemicals, and seeds, and they all help optimize one’s crop production. Precision agriculture provides a
means to monitor the food production chain and manage both the quantity and quality of agricultural
produce. Precision Agriculture (PA) can help in managing crop production inputs in an environmentally
friendly way. By using site-specific knowledge, PA can target rates of fertilizer, seed and chemicals for
soil and other conditions.
Keywords: Precision agriculture, Chemicals, Soil quality.
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Impact of Biotransformation on properties of Picrorhiza kurroa Royle ex
Benthplant Extract
Brajeshwar Singh, Somal Gupta and Upma Dutta
Division of Microbiology, Faculty of Basic Sciences, S.K. University of Agricultural Sciences and
Technology of Jammu, Jammu and Kashmir, India
*brajeshbhau@yahoo.co.in
Different fermentation parameters were optimised for Picrorhiza kurroa Royle ex Benth, to enhance the
active polyphenols Four fermentation parameters were optimized during the experiment i.e.,
temperature, pH, inoculum load and incubation time with Saccharomyces cerevisiae and Lactobacillus
acidophilus. Saccharomyces cerevisiae gave best yields of polyphenols on being biotransformed.
There was increase inphenolics and flavonoids in biotransformed plant extract. Increasing incubation
time has an increasing effect on total phenolic content and flavonoid content but prolonged
fermentation results in the decrease of both. LCMS analysis also revealed an increase in the quantity of
compounds as there is increase in the peak area suggesting that Saccharomyces cerevisiae performs
fermentation of Picrorhiza kurroa Royle ex Benth and the optimum condition for incubation is 300C
temperature at pH5.5 for 48h for getting maximum yields of polyphenols improving nutraceutical values
and enhance the bioavailability of these bioactive compounds.
Keywords: Fermentation, Picrohiza kurroa, Total Phenolic content, Biotransformation, total flavonoid
content
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Use of Electromagnetic Induction Device (EM38) to Estimate Soil
Salinity (case study: Yazd Province, Iran)
Hadi Pirasteh-Anosheh
National Salinity Research Center, Agricultural Research, Education and Extension Organization, Yazd
8917357676, Iran

Salinity monitoring and other soil properties can play an important role in rangeland management,
however, are difficult due to their large size and high cost of destructive sampling. Soil salinity varies
both in time and place, and covering this variability requires a large number of samples. For quick and
easy assessment of soil salinity in large areas, portable tools such as electromagnetic induction device
(EM38), can be used without the destructive sampling. The EM38 is a reliable instrument that can
estimate soil salinity by proximal sensing. In this study, soil salinity was monitored at two depths in
seven rangelands of Yazd province in 2019-20. For this purpose, seven pastures of Yazd province
including Javadieh, Bafgh, Bahabad, Jolgeh, Ardakan, Aghda and Abarkooh were selected, which
Alhagicamelorumwas their predominant vegetation. Samples were taken from two depths of 0-30 and
30-60 cm in four points of each rangeland and the electrical conductivity of the saturated soil extract
(ECe) was measured. Then the apparent electrical conductivity (ECa) of the soil was read by M38 from
236 points in all rangelands. The regression relationships between the ECe with the EM38 reading were
plotted and the equation was obtained. Using the regression equation, soil salinity was estimated at
other locations where destructive soil sampling was not performed. Vertical readings were considered
for depths of 0-30 cm and horizontal readings were considered for depths of 30-60 cm. The best
correlation coefficients (R2) for each region and each depth were calculated separately. In general, an
acceptable relationship was observed between EM38 reading and ECe in different regions (R2 between
0.52 - 0.86). It seems that soil salinity can be estimated based on EM38 reading at low salinity
conditionswith more confidence. In Ardakan, where the soil salinity was very high, the EM38 reading
was far from the ECe. Therefore, it can be concluded that the EM38 device has an acceptable ability to
measure soil salinity in a portable manner, especially in low to medium salinity conditions.
Keywords: EM38, soil salinity, electrical conductivity
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RS and GIS Precision Tools for Smart Management of Natural
Resources -A Case Study in GKD Watershed, Bundelkhand Region,
Central India
K N Singh1*, R Singh2, D Khalkho1 and M P Tripathi1
1Department

of Soil and Water Engineering, SVCAET & RS, IGKV, Raipur, Chhattisgarh, India
2 ICRISAT-International Crops Research Institute for the Semi-Arid Tropics, Hyderabad, India
*Email: knidhansingh@gmail.com
Without planning and precision tools, smart management of natural resources, their durability and
sustainability are impossible for smart management of natural resources. In Bundelkhand region,
drought is a common phenomenondue to erratic rainfall, undulated and rugged topography, hard rock
terrains of archaen granite, multidirectional slopes, dissected land, highly eroded soil and lack of
implementation of engineering and technological approaches. The study of last 20 years (2000-2019)
reveals that 10 are severe drought years, 5 normal and 5 excess rainfall years. In such climatic
condition, a RS and GIS based natural resource management programme was developed in GKD
watershedof 850 haarea located between 78° 52' 41" to 78° 54' 44" E longitude and 25° 26' 24" to 25°
28' 31" N latitude at Tikamgarh District of Madhya Pradesh, Bundelkhand region, Central India. In
natural resource management programme, variousapproaches were adopted at different scales such
as checkdam, low cost checkdam, spillways, gabions, nalla plugs, injection pits, bunding etc. After
implementation of such approaches, a huge transformation was seen in livelihood security such as
reduction in number of dry wells to 2 % from 86 %, transform agricultural land into 260-270 ha from 6070 ha cultivated land, reduced migration about 72%, increase water level 3-6 m due to generating base
flow 2-3 times, increase overall benefit cost ratio 1.88 from 0.45. RS and GIS provide the suitable
location and identification of adopting water management tools which supports to generate about 25
thousand cubic m water for livelihood security. Thus, results of this study reveal the success story of RS
and GIS based NRM approaches and necessary to scale-up such type of smart management of natural
resources in other drought prone areas for providing sustainable food and Livelihood Security.
Keywords: RS and GIS, GKD watershed, Rainfall, NRM approaches
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Novel Processing Technologies for Preservation of Horticultural
produce
*Meenu Rani, Julie D. Bandral, Monika Sood and Sushil Sharma
Division of Food Science and Technology
Sher-e-Kashmir University of Agriculture Science and Technology of Jammu
Main campus Chatha, Jammu-180009
*rmeenuspolia697@gmail.com

Nowadays, consumers prefer nutritious and safe food products having natural taste and freshness.
Traditional food preservation technologies such as canning, freezing, conventional dehydration
techniques, were chiefly aimed at shelfstabilizing fruit and vegetable products for longer durations of
storage against microbiologicaland physico-chemical deterioration without much emphasis on
protecting the natural sensory goodness and heat-labile nutritional components of agricultural
commodities. The novel innovative technological strategies used for preservation include various nonthermal techniques such as infra-red processing, radiation preservation, hurdle-technology,, pulseelectric heating, high pressure processing, modified and controlled atmosphere packaging of fresh and
pre-cut fruits and vegetables, restructured fruits and vegetables based on hydrocolloid texturization,
organic processing techniques, zero energy cooling chamber. These Novel technologies are
leapfrogging the realm of forced air and solar dehydration techniques, canning, aseptic processing and
freezing to embrace hybrid solar dehydration systems, new improved combined dehydration methods
such as freeze-thaw dehydration, microwave vacuum dehydration through to various non-thermal and/
or minimal processing techniques where major emphasis is laid on protecting the prophylactic
properties of fruits and vegetables. The emphasis behind all these innovations and technological
strategies, at using more eco-friendly green/ organic technologies, energy conservation, use of
biodegradable packaging and minimal processing techniques, is to conserve and preserve various
health promoting phyto-nutrients in various processed fruits and vegetables more efficiently. Such
technologies should also help in the promotion of health drinks and foods based on fruits, vegetables
and certain other therapeutic and nutraceutical rich plant extracts and herbs which the modern
consumers are increasingly demanding.
Keywords: Preservation, novel technologies, horticultural crops, quality management
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Development of Web Application for Smart Buffalo Production and herd
management
Gokuldas PP1*, Vishwajeet Prajapati2, Sanjay K Udharwar3 and Chakurkar EB4
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Global demand for milk is constantly increasing due to urbanization and burgeoning population. Almost
70% of dairy production in developing countries is through small-holder farmers and for capturing
increased demand, it is highly advantageous to use innovative technologies for productivity
enhancement in this sector. In modern business world, many dairy cattle and buffalo farmers are facing
constraints like herd management, low productivity and record keeping, but they can increase herd
productivity by using efficient record keeping, smart monitoring of herd and expert system on scientific
farming. Information and communication tools and Internet of Things (IoT) based technologies are
generating countless opportunities for Smart Dairy Farming. In integrating ICTs in livestock
management, most of the studies have focused on traceability and market access and little has been
done on husbandry practices like herd monitoring. Efficient herd monitoring of animals due for calving
and weaning are important and most of the small-holder farmers are less aware of calving, weaning
management and other scientific rearing practices. With this backdrop, the present study focused on
conceptualization, designing and development of a web-based application software that can assist
farmers in calculating accurate calving dates and ideal weaning dates for different buffalo breeds along
with an expert system on scientific buffalo farming.Primary and secondary data on breeding, gestation,
calving and weaning of various breeds of buffaloes were collected and collated to analyse the effect of
different factors on gestation period. Major factors influencing gestation in buffaloes were identified for
primary user input parameters which included breed, age, parity and breeding season. Output data and
results were presented in the form of estimated calving date and two options for weaning dates. Most
probable calving date was estimated based on Least squares mean and standard error values of
various gestation periods for each input parameter and adding the period to date of AI or breeding. Two
categories of weaning dates were accordingly estimated by adding 45 days (early weaning option) or
90 days to the calving date. Based on the primary input parameters, output data format and designing,
web-based application was developed in Java and PHP. Server used for the development was Linux
web server. It was made mobile friendly using HTML-5 and can run on any web browser which supports
Java and PHP. Homepage depicted important input parameters and link for getting the results. An
expert system on scientific buffalo farming was also prepared which included comprehensive
information on good management practices like breeding, feeding, reproductive and health
management. Many ICTs have been developed around the world to help farmers improve their
livelihoods through increased productivity and income. Dairy buffalo farmer can increase productivity by
using enhanced record keeping, smart herd monitoring for breeding and health issues and expert
system on scientific farming. The developed web-based application can assist farmers in estimating
reliable calving and weaning dates for different buffalo breeds with an expert system on scientific
buffalo farming which can be an ideal tool for planning calving and weaning practices and herd
management towards smart buffalo farming.

Keywords: Web Application, Dairy Buffalo, Productivity, Calving, Weaning, Expert System
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Remote Sensing and GIS as a Precision Tool in Natural Resource
Management
Arshdeep Singh1and Shimpy Sarkar2
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Agriculture plays a significant role in the economy of any nation. It signifies a trading industry which
makes country strong economically. Remote sensing and Geographical Information System (GIS) offer
an abundant opportunity to analyse and visualize agricultural environments which has proved very
useful to farming community as well as industry. Remote sensing (RS) and Geographical Information
System (GIS) play an important role for judging of crops and spaces where changes in cropping
patterns occurs and act as a useful tool to carry out crop surveys and mapping. Accurate and timely
predictive information on types of crops grown, area covered by them and approximate yield is very
important for the agriculture based country government. Monitoring of crop, assessment of crop
condition, identify pest infested and diseased area and estimation of yield for sustainable agriculture
are the important applicationsof remote sensing and GIS. In crop modelling, the spectral information is
the important aspect of remote sensing data, and it is closely related with canopy parameters which are
the indicators of crop health and crop growth stages. It can also be used very efficiently in land
utilization analysis as well as damage assessment because of drought, floods and other extreme
weather events. In agriculture meteorology information on climate and vegetation are the two major
important inputs given by remote sensing and GIS. It is one of the effective tools for assessing and
monitoring the water resources. Crop-specific maps created by combining satellite image, survey data
and provide the layout of the land and farmers which are helpful to agribusinesses such as seed and
fertilizer companies. The science of remote sensing can play a significant role in inventing data base on
different crops. It helps in reducing the amount of the field data to be collected and provides higher
precision of the estimate.
Keywords: Remote sensing, Geographical information system, natural resource management, crop
modelling
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Innovations in Fertilizer Technology: Fertilizer-Manure Blocks for Slow
Release of Nutrients
Thulasi V and Induja M
Regional Agricultural Research Station, Pattambi, Kerala Agricultural University

Fertilizer-manure blocks (slow-release fertilizers) were developed for slow release of nutrients and their
efficiency was tested in okra. The study involved two experiments. In the first experiment, fertilizermanure blocks were developed using different organic manures/fillers in five different proportions. The
per plant dosage of fertilizers were calculated and used for formulating a single block. The nutrient
release pattern was evaluated in an incubation study. The best proportion of fertilizers and fillers was
selected based on the nutrient release pattern and cost of production of individual blocks. The selected
proportion based on experiment I was used in experiment – II and fertilizer-manure blocks were
prepared in two dimensions (100g and 25g) using three dosages of fertilizers. Three fertilizer dosages
were taken as 100%, 50%, 25% of the recommended dosage of fertilizers for Okra as per the Package
of Practices (POP) of KAU and used for formulating fertilizer-manure blocks for a plant in a grow bag.
The treatment with 100 g fertilizer-manure block with 25 % of POP as basal placement and 50% of
POP as top dressing was identified as the best treatment for enhancing the productivity of okra in grow
bags.
Keywords: fertilizer technology, nutrients, slow release, okra
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As an agriculture professional, the everyday focus is based on how to get optimum output from the
resources; let them be seeds, fertilizers, pesticides, water resources or land we are farming on. This
leads to a higher application rate of all the external inputs generally chemical based synthetic fertilizers
and pesticides. With respect to the Indian farming system where majority of farmers are small land
holders, the excessive input rates usually go unnoticed thus leading to excessive damage to natural
resources viz. decrease in soil fertility, declining water table, raising salinity, water logging, resistance to
many pesticides which leads to residue effect in environment and degradation of irrigation water quality.
Considering these issues, the objective is to apply the inputs in such an efficient way so as to reduce
their excessive application. Precision technologies using different techniques like GPS, GIS, Remote
sensors, drones, robotics, VRT, SSNM, AI support systems lead to optimized farm input and natural
resource usage for obtaining a specified yield and crop quality. World Economic Forum projected
increase in global yield (10-15%), reduction in Greenhouse gases emission (10 %) and water saving
(20 %) by adopting precision agriculture. VRT (Variable rate technology) is one of the tools evolved with
an objective to manage the variability of inputs by using permanent indicators and point indicators that
further ensure the judicious usage and management of natural resources. There are two types of VRT Map based and Sensor based. In Map based VRT, a pre generated map of the user’s field is used for
application. In sensor based VRT real time field conditions like soil characteristics and crop growth are
measured by mounted sensors. The control system gives a calculated input number to be applied in
field. Many researchers have observed that by the use of VRT in fertilizer recommendations increased
yield to the tune of 1-10 % and saved fertilizer @ 4-37%. It conserved water by reducing losses @ 2545% and saving irrigation water to 9-19 %. Further VRT technology optimized pesticide application by
using them judiciously and reduced their off-target losses 40 % in orchard and 33% in vineyard. Hence
by using smart technology of precision agriculture i.e., VRT there is enhancement in productivity and
profitability by applying efficient resource management inputs that leads to sustainability on long term
basis.
Keywords: Variable rate technology, Precision Agriculture, Resource management, Sustainability
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Effect of Different Land Use Systems on Soil Carbon Pools in Outer
Himalayas
Japneet Kour Kukal1, Vivak M. Arya1, Tanjot Kour1
1Division of Soil Science and Agriculture Chemistry, FoA, SKUAST- Jammu, Jammu and Kashmir,
India
* Author email id: japneetkk96@gmail.com
An investigation was carried out to study the effect of different land use systems on soil carbon pools in
outer Himalayas. The collection of soil samples was done from four different land use systems i.e., ricewheat, forest land, maize-wheat, and barren land at different locations in the lower Shiwalik region of
outer Himalayas. In each of these land use systems five locations were selected. These samples were
collected from five different depths viz 0-5, 5-15, 15-30, 30-60 and 60-100 cm in each location. The
mean value of total organic carbon (TOC) was highest in forest land (26.03 g kg -1) at 0-5 cm depth
(20.02 g kg-1) and was found to be lowest in barren land (12.55 g kg -1) at 60-100 cm depth (14.64 g kg1). The average value of soil oxidizable organic carbon (SOC) was highest in forest land (4.82 g kg -1) at
0-5 cm depth (5.75 g kg-1) and was lowest in barren land (2.96 g kg-1) at 60-100 cm depth (1.44 g kg-1).
The mean value of microbial biomass carbon (MBC) was highest in forest land (76.75 mg kg-1) at 0-5
cm depth (89.65 mg kg-1) and was lowest in barren land (52.85 mg kg-1) at 60-100 cm depth (37.57 mg
kg-1). The amount of carbon varied in all land use systems and followed the trend, Forest-land > Ricewheat > Maize-wheat > Barren land. Soil depths also played a vital role, as far as carbon storage is
concerned. All carbon pools were found to be highest in surface layers (0-5 and 5-15) cm, whereas
least was found in the sub-surface layer (60-100) cm.
Keywords: Himalayas, barren land, Shiwalik, total organic carbon, soil oxidizable organic carbon,
microbial biomass carbon
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Use of Organics in Soil and Its Future Sustainability
Hrishikesh Nath1* and Rajan Kumar2
1MSc.

(Agri) Student*, 2Assistant professor cum Scientist, Department Of Agronomy, PG College of
AGRICULTURE, Dr. Rajendra Prasad Central Agricultural University, PUSA, Samastipur - 848125,
Bihar, India.
Corresponding author’s email: hrishikeshthenath26@gmail.com

Soil Health provides an overall picture of the condition of many properties and processes; the term soil
health and Soil Quality can be used interchangeably. Soil Health or quality is the soil’s fitness to
support crop growth without resulting in soil degradation or otherwise harming the environment. Soil
Health deteriorates mainly through erosion by wind and water, loss of organic matter, breakdown of soil
structure, salinization, and chemical contamination. Managingfor soil health (improved Soil function) is
mostly a matter of maintaining a suitable habitat for the myriad of creatures that comprises the soil food
web. This can be accomplished by disturbing the soil as little as possible, growing as many different
species of plants as practical, keeping living plants in the plant as often as possible, and keeping the
soil covered all the time.SHM is one of the most important interventions under NATIONAL MISSION
FOR SUSTAINABLE AGRICULTURE(NMSA). Soil Health Management aims at promoting Integrated
Nutrient Management (INM) through judicious use of chemical fertilizers including secondary and micronutrients in conjunction with organic manures andBio- fertilizers for improving soil health and its
productivity; strengthening soil and fertiliser testing facilities; and sustainable products.

Keywords: Conjunction, bio- fertilizers, integrated Nutrient Management, myriad
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Evaluation of soil structure and hydraulic conductivity in saline soil
Abhradip Sarkar1, Pragati Pramanik Maity1*, Debashis Chakraborty1, Prameela
Krishnan1, Arti Bhati1 and Mrinmoy Ray2
1ICAR- Indian Agricultural Research Institute, New Delhi-110012
2 ICAR- Indian Agricultural Statistics Research Institute, New Delhi-110012
*pragati.iari@gmail.com

To evaluate the effect of soil salinity on structural stability and hydraulic properties, soil samples were
collected from 0-15 and 15-30 cm of soil depths from different villages of Karnal district, Haryana.
Several soil parameters like total organic carbon (TOC), pH, electrical conductivity (EC), soil texture,
microbial biomass carbon (MBC), glomalin content, bulk density (BD), mean weight diameter (MWD)
and hydraulic conductivity (HC). Total data points were divided into two salinity classes i.e. class 1 (pH=
8-9.5) and class 2 (pH>9.5). Result showed that in 0-15 cm soil depths, soil pH varied from 8.24 to
10.08 and EC of 0-15 cm soil layer varied from 2.46 to 16.4 dS/m. The range of MWD varied from 0.18
to 1.21 mm and showed high variability. Hydraulic conductivity (HC) of the study area varied from 1.59
to 19.16 cm/hr with a SD of 3.72 and highly variable in nature. Total organic carbon (TOC) in class 2
(pH>9.5) soils were 0.02% more than class 1 (pH= 8-9.5) soil, though the difference was not statistically
significant. Average MWD was 0.11 mm more in class 2 soils as compared to class 1 soils. Glomalin
content had positive correlation with HC and sand content and negative correlation with BD, clay and
silt %, but the correlations were not significant. No significant correlation was obtained with MBC and
other soil parameters. The soil pH had significant negative correlation with sand content whereas, it
showed significant positive correlation with sand content. Soil EC showed a strong positive correlation
with soil pH. The MWD and HC showed positive relationship with TOC and OCbut not significant
relation with pH and EC.
Keywords: TOC, glomalin, electrical conductivity
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Distribution of Boron in Relation to Soil Properties of Cereal-based
Cropping System in Shivalik Himalayan Region of India
Gazala Nazir* and VK Sharma1
*Punjab Agricultural University, Ludhiana
1 Chaudhary Sarwan Kumar Himachal Pradesh Krishi Vishvavidyalaya,
Palampur, Himachal Pradesh, 176062, India.

The knowledge regarding different forms of boron (B) in soils and their relationship with soil properties
is helpful for B management to optimize crop yields. So, the present investigation was conducted to
study different forms of boron (B) in Shivalik Himalayan region of India. Based on the standard GPS
based soil sampling methodology, composite surface soil samples (0-15 cm) from soils under cereal
based cropping sequence were collected under Entisols and Incepstisols. Six to eight cores of surface
soils were collected from croplands to make one composite sample. Surface soils were sandy loam to
loam in texture with organic carbon content varying from 0.31 to 1.5%. Among different boron forms,
Residual B was dominant, comprising 91% of total B. The content of different forms of B present in
these soils were in the order of residual B, organically bound B, oxide occluded B, specifically adsorbed
B, exchangeable and water-soluble B. Different B fractions correlated among themselves, showing
interdependency of pools of B. clay, soil organic carbon and cation exchange capacity (CEC) had a
significant positive relationship with most fractions. A negative and significant relationship was also
observed between all forms of boron and sand content of soils. It can be concluded that the soil texture
and organic carbon content played a major role in determining thequantity of different forms of B in
these soils and correlation of water-soluble B with other forms showed their role maintaining equilibrium
in soil solution.

Keywords: Entisols, Incepstisols, Residual B, Organically bound B, Oxide occluded B, Specifically
adsorbed B, Exchangeable,Water-soluble B
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Micronutrients Status of Soils Under Different Land Use Systems in
Nandurbar District
Sanketkumar Kasetiya, Mohammad Sajid, Sandeep Hadole, Prashant Sarap and
Suraj Lakhe
Department of Soil Science and Agricultural Chemistry, Dr. Panjabrao Deshmukh Krishi Vidyapeeth,
Akola

The Present study was undertaken in Nandurbar district of Maharashtra State during the year 2019-20.
The Climate of Nandurbar District is generally hot and dry. The average annual rainfall is 767 mm
throughout the district. Agriculture, Horticulture, Forest and Pasture land use systems were selected
being the most predominant. Two sampling sites were selected under each land use system at different
locations of Nandurbar district. The soil samples were collected at a vertical interval of 20 cm from
surface to the bedrock. The depth of the soil under agriculture, horticulture and forest land use system
is deep up to 100 cm, whereas, under pasture it is up to 80 cm. The available iron, manganese, copper
and zinc are sufficient in all land use systems, whereas, zinc deficient in the sub surface soils under all
land use systems. The available boron content in the soil ranged from medium to high.
Keywords: Micronutrients, land use systems and Nandurbar district.
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Soil Health Management for Sustainable Agriculture
Arashdeep kour, Brajeshwar Singh and Upma Dutta
Division of Microbiology, Faculty of Basic Sciences,
Sher-e-Kashmir University of Agricultural Sciences and Technology,
Chattha, Jammu, Jammu and Kashmir 180009.
Soil influences human health in a variety of ways, with human health being linked to the health of the
soil. Historically, emphasis has been placed on the negative impacts that soils have on human health,
including exposures to toxins and pathogenic organisms or the problems created by growing crops in
nutrient-deficient soils but, today, soil health also includes the role of soil in water quality and climate
change. However, quantifying soil health is still dominated by chemical indicators, despite growing
appreciation of the importance of soil biodiversity, owing to limited functional knowledge and lack of
effective methods. Scientists should embrace soil health as an overarching principle that contributes to
sustainability goals, rather than only a property to measure. Good management of soils ensures that
mineral elements do not become deficient or toxic to plants, and that appropriate mineral elements
enter the food chain. Soil management is important, both directly and indirectly, to crop productivity,
environmental sustainability, and human health. Because of the projected increase in world population
and the consequent necessity for the intensification of food production, the management of soils will
become increasingly important in the coming years. Our ultimate goal is for soils to be “given their due”
as a social determinant of human health. In this Perspective, the definition and history of soil health are
described and compared with other soil concepts. We outline ecosystem services provided by soils, the
indicators used to measure soil functionality and their integration into informative soil-health indices. To
achieve future food security, the management of soils in a sustainable manner will be the challenge,
through proper nutrient management and appropriate soil conservation practices. Research will be
required to avoid further degradation of soils, through erosion or contamination, and to produce
sufficient safe and nutritious food for healthy diets. The aim of this special issue is to present current
research to assure food security whilst preserving natural resources. Several indications have been
developed to approach the degree of soil contamination and its potential impact on human health such
as contamination factor, geo-accumulation index, enrichment factor, contamination degree, sum of
pollution index, single pollution index, ecological risk index, integrated pollution index, Nemerow
pollution index, pollution load index, hazard index, dermal absorption factor, and aggregated
carcinogenic risks. These indices aid in understanding the status of soil contamination and exposure
risks for humans.
Keywords: Soil pollution, Persistent organic pollutants, Soil management, Soil health, Soil quality,
Indicators
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Effect of organic and inorganic amendments on soil health of an alkali
soil in the rice-dhaincha cropping system in Southern India
Hari Mohan Meena*1 and H. C. Prakasha2
1Department of Soil Science, Punjab Agricultural University, Ludhiana-141004, India
2Department of Soil Science and Agricultural Chemistry, University of Agricultural Sciences, Bengaluru560065, India
*Email: harimohanmeena46@gmail.com; Tel: +91-8550895746

Soil alkalinity has a detrimental effect on agricultural sustainability and soil health. However, the effect
of organic and inorganic amendments on ameliorations of soil alkalinity and improving the soil health of
degraded alkali soils. Therefore, afield experiment was carried out during Kharif2016 with rice (Oryza
sativa L.) as a test crop followed by residual trail on the same treatments was studied without disturbing
the plots during Summer 2017 with dhaincha (Sesbania aculeate L.) crop to study the effect of
pressmud and gypsum along with fertilizers on chemical and biological properties of an alkali soil of
Karnataka. The experiment was laid out in randomized complete block design with seven treatments
and three replications. The results revealed that application of pressmud and gypsum along with STV
(soil test value-based fertilizer application) + FYM (Farmyard Manure) + ZnSO 4 decreased the soil pH,
and increased the soil organic carbon and available N, P and K significantly compared to RDF
(recommended dose of fertilizer) + FYM + ZnSO4. Exchangeable Na and exchangeable sodium
percentage decreased by 20.24 and 43.53 % in STV + pressmud + FYM + ZnSO4 than RDF + FYM +
ZnSO4. Soil microbial biomass carbon, soil microbial biomass nitrogen, dehydrogenase, urease and
phosphatase activity increased by 7.09, 28.00, 19.25, 18.50 and 25.28 % in STV + pressmud + FYM +
ZnSO4 than RDF + FYM + ZnSO4.In conclusion, the addition of pressmud and gypsum into alkali soil
decreased the exchangeable Na and ESP. The application of pressmud as an organic amendment
improved the soil chemical properties, and enzyme activity and soil microbial biomass carbon.
Keywords: Pressmud, Gypsum, Soil test value-based fertilizers application, Reclamation of Alkali soil,
Microbial biomass carbon and nitrogen
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Comparison of AB-DTPA and ammonium acetate extractants for
available potassium through soil analysis and crop response studies
Manjushree B. K.1, T. Srijaya2, A. Madhavi2, K. Bhanurekha3
1 Department of Soil Science and Agricultural Chemistry, College of Agriculture, PJTSAU, Hyderabad.
2 AICRP on STCR, Agriculture Research Institute, Rajendranagar, Hyderabad- 30
3 Department of Agronomy, College of Agriculture, Rajendranagar, Hyderabad- 30
A study was conducted at ARI, Rajendranagar, Hyderabad, India to evaluate the performance of
multinutrientextractant AB-DTPA in comparison with standard method (Ammonium acetate method) for
estimation of soil available potassium in 30 selected soils with varying in their native available
potassium status viz. 10 low K soils, 10 medium K soils and 10 high K soils. AB-DTPA and ammonium
acetate extractants are well correlated for soil available potassium with each other having correlation
co-efficient r = 0.97**. To validate the performance of AB-DTPA with ammonium acetate extractable
potassium, pot culture experiment with maize as a test crop was conducted in above thirty selected
soils. The experiment was laid out in completely randomised design with two replications. The
potassium extracted by both the extractants was correlated with dry matter yield and plant K uptake.
The correlation co-efficient between the ammonium acetate extractant with dry matter and plant K
uptake was found to be r = 0.89** and r = 0.92** respectively. Whereas AB-DTPA has shown the
correlation of r = 0.86** and 0.90** with dry matter and K uptake respectively. Both ammonium acetate
and AB-DTPA extractable potassium were equally good indices for estimating available potassium and
predicting potassium response to maize. Hence, AB-DTPA can be used as an extractantfor estimation
of available K in neutral and alkaline soils under study.
Keywords: AB-DTPA, multi nutrient extractant, correlation-coefficient, plant K uptake, Soil available K
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Soil Biological Quality Indicators Under Annual and Perennial Cropping
Systems
Mona Kumari, Ragini Kumari
Department of Soil Science and Agricultural Chemistry, Bihar Agricultural University, Sabour, Bihar
Different agricultural land uses may have a significant impact on biological properties of soil through
different cropping systems and soil management practices. Modern agricultural practices often demand
intensive management and land use change, which can lead to deterioration in soil quality. Hence,
there is a need to identify the soil quality indicators for various landuses. We evaluated the effects of
different agricultural land uses on the various biological properties of soil under four annual (rice-wheat,
maize-wheat, rice-pulse and vegetable-vegetable) and four perennial land use systems (mango, litchi,
kinnow and guava orchards) in Inceptisols of Bihar. Various annual and perennial cropping systems
were found to have a significant impact on soil microbial biomass carbon, Fluorescein diacetate
hydrolytic activity, and the activities of various soil enzymes such as dehydrogenase, acid phosphatase
and alkaline phosphatase. In perennial land use systems, SMBC and alkaline phosphatase activity
were identified as the most sensitive biological indicators using principal component analysis. In annual
land use systems, the most sensitive indicators of soil biological functioning were SMBC, alkaline
phosphatase and acid phosphatase activity. These indicators can be used to identify the state of
biological quality of the respective land use systems.
Keywords: Soil Quality, Soil Functioning, Soil biodiversity, Soil Health, Land use change.
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Effect of Boron and FYM on Boron Transformation in a Mollic
Haplaquept soil
Laishram Nikita Devi*, N. Surbala Devi and Nakeertha Venu
Department of Soil Science and Agricultural Chemistry
Central Agricultural University, Imphal, India
nikitalaishram21@gmail.com and 7005782046

Boron (B) exists in soils in different fractions and all contribute towards plant available boron form.
Integrated application of boron and FYM has more positive influence than their individual effect on
different crops and the continuous application of FYM maintains the level of available boron content in
soilA pot experiment was conducted to study the effect of boron and FYM on different boron fractions
and total boron content in an acid soil grown with green gram (Vigna radiatavar. DGGS-4). Different
fractions of boron (i) readily soluble (ii) specifically adsorbed (iii) oxide bound (iv) Organically bound and
(v) residual boron were extracted and estimated. Transformation between boron fractions was observed
and all forms were correlated with each other. Boronfractions showed different trends of changes and
contributed towards plant available form. The boron fractions were in the order of Residual-B
>Organically bound-B > Oxide bound-B> Specifically adsorbed-B > Readily soluble-B. Boronapplied in
presence or absence of FYM had a substantial impact on B fractions and total B.Addition of 5 tonnes
ha-1 of FYM resulted in statistically higher amounts of all parameters over no FYM. Application of boron
at 2 kg ha-1+ 5 tonnes ha-1 FYM was observed to be superior to the rest of the treatments in increasing
all B fractions and total boron in soil.
Key words: Boron, Boron Fractions, FYM, Transformation
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MANAGING SOIL HEALTH USING REMOTE SENSING AND GIS
G. Siva Nagaraju*, Ch. Vidhyashree Venkatarao, K. Nagaraju and K. Hema
Ph. D Scholar, Department of Soil Science and Agricultural Chemistry
S.V. Agricultural College, Tirupati, ANGRAU-517502
Corresponding author Email ID: sivanagaraju093@gmail.com-9700680300

Soil health represents the nexus of multiple ecosystem services provided by soil. Soil health is the
capacity of soil to function as a vital living system, within ecosystem and land-use boundaries, to
sustain plant and animal productivity, maintain or enhance water and air quality, and promote plant and
animal health. Anthropogenic reductions in soil health, and of individual components of soil quality, are
a pressing ecological concern. To evaluate sustainability of agricultural practices, assessment of soil
health using various indicators of soil quality, soil testing is very much needed and at present soil
testing is the only tool to measure soil health under field condition. Measurement of these indicators
often involves costly and labour-intensive laboratory analyses, which prohibits the production of
spatially dense, field-scale information.Major disadvantage of this method is that it is very time
consuming, due to which farmers may avoid to go for this.To replace this time taking process an
idea/approachof Remote sensing imagery and GIS mainly based on visible and near-infrared (VNIR)
diffuse reflectance spectroscopy has successfully been used to estimate biological components of soil
health as well as Soil Management Assessment Framework (SMAF) scores.By using these technique
soil health can be mapped for a large area and accordingly reclamation strategies can be planned.
Keywords: Soil health, Soil testing and Remote sensing and GIS
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STUDIES ON CARBON FRACTION DYNAMICS UNDER DIFFERENT
LAND USE SYSTEMS OF RANGAPURA MICRO-WATERSHED OF
CHIKKAMAGALURU DISTRICT, KARNATAKA
Pooja R., *Gurumurthy K. T. and Shwetha G.Y.
Dept. of Soil Science &Agril. Chemistry, KSNUAHS, Shivamogga, Karnataka, India
E-mail id.: ktgurumurthy@yahoo.co.in
A study on carbon fraction was undertaken in Rangapura micro-watershed area under different landuse systems during the year 2019-20 at KSNUAHS, Shivamogga. The represented soil profiles of
different land use systems viz., maize, ragi, arecanut, coconut and fallow land systems, depth wise soil
samples were collected and analysed for the dynamics of carbon. Soils were generally sandy loam to
sandy clay loam in texture and bulk density increases with depth. The pH varied from acidic to slightly
alkaline (5.01 to 8.00) with non-saline nature of soil. The soil organic carbon was low to medium and
low in available nitrogen and phosphorous. Further, thesoils are low to medium in available potassium
and available sulphur was medium to high. While, sufficient with respected all the studied
micronutrients. Among the different land-use systems, arecanut land use system recorded significantly
higher mean value of potassium permanganate oxidizable carbon (PPOC) (290.76 mg kg -1) which is
superior over coconut land use system (241.08 mg kg -1). The highest mean value of cold-water
extractable carbon (CWEC) was observed under arecanut land use system (302.56 mg kg -1) which is
superior to coconut (289.48 mg kg-1) and soil microbial biomass carbon (SMBC)was recorded in
arecanut land use system (380.39 mg kg-1). Among the different land use systems, total organic carbon
(TOC)value ranged from 21.92 to 30.01 g kg-1 and the highest mean value of total carbon (TC) was
observed in arecanut land use system (25.72 g kg -1). The highest mean value of humic acid
(HA)content was noticed in arecanut land use system (4.83) and the lowest mean value was observed
in fallow land use system (3.94). Whereas, highest mean value of fulvic acid (FA) content was recorded
in arecanut (5.45) and the lowest mean value was observed in fallow land use system (4.79). The soil
organic carbon of soil varied widely among the different land use systems, the highest mean value of
carbon stock was recorded in arecanut land use system (17.12 t c ha -1) followed by coconut land use
system (16.26 t c ha-1) and the lowest is recorded in ragi land use system (7.68 t c ha -1).Among the
different land use systems, all soil organic carbon fractions were in order of merit arecanut > coconut >
ragi >fallow land use systems. The different soil carbon fractions studied were decreases with increase
in soil depths irrespective of land use systems.
Keywords: Carbon fractions, carbon stock, land use systems, Micro-watershed
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EFFECT OF DIFFERENT CROPPING SYSTEMS ON SOIL DYNAMICS IN
CALCAREOUS SOIL OF BIHAR
Vivek Kumar1, Munmun Majhi2, Sanjay Kumar Singh3, Kaushal Kishor1 and Kumar
Chiranjeeb4
1 Dr. Rajendra Prasad Central Agricultural University, Pusa, Samastipur, Bihar
2 Uttar Banga Krishi Vishwavidyalaya, Cooch Behar, West Bengal
3 Tirhut College of Agriculture, RPCAU, Pusa, Samastipur, Bihar
4 GIET University, Gunupur, Odisha

The present investigation was undertaken during at the research farm of Tirhut College of Agriculture,
Dholi, Muzaffarpur, a campus of Dr. Rajendra Prasad Central Agricultural University, Pusa, Bihar. In the
farm, the different kinds of cropping patterns have been practiced at the same piece of land for the last
five years or more. Each crop was grown with normal irrigation practice and recommended doses of
fertilizer application, i.e, without any stress condition. A number of soil quality parameters were
measured during the course of investigation to evaluate the effect of nine cropping systems on soil
quality under similar, calcareous nature of the soil. The highest organic carbon content (0.63%) was
associated with pigeon pea cropping system followed by that with mustard-moongbean (0.62%), pigeon
pea (0.61%) and rice-wheat (0.55%), respectively at surface soil layer. The lowest organic carbon
(0.33%) was observed in fallow land. The variation in organic carbon under different cropping systems,
particularly legume-based, contributed more organic matter thus scoring good quality of soil. The
carbon was found to be higher in the surface and sub-surface soil layers in pigeon pea cropping system
followed by that in maize-maize. The quantity of organic matter was directly related to the degree of
organic carbon present in soil. Cation exchange capacity ranged from 16.66 to 28.62 (cmol (P +) kg-1)
among the cropping systems which might be attributed to organic carbon content. The difference in
CEC was statistically significant under different cropping systems. The lower bulk density (1.21Mgm -3)
and (1.24 Mg m-3) was recorded under mustard-moongbean and pigeon pea cropping systems followed
by tuber-moongbean (1.31 Mgm-3), rice-potato and maize-maize cropping systems over non-cultivated
land. The bulk density in sub-surface soil depth increased under all cropping systems. Maximum water
holding capacity (WHC) was recorded under pigeon pea cropping system in the surface layer (42.20%)
and 40.36% in sub-surface layer. The minimum WHC (36.46%) and (35.61%) was noticed in fallow land
at both the soil depths. Mean weight diameter in different treatments varied from 2.51mm to 4.49mm.
The highest MWD was recorded under pigeon pea cropping system, whereas the lowest was under
fallow lands. The MWD generally promotes the soil aggregation and its stability.
Keywords: moong bean, organic carbon, cropping systems
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Meta-analysis study to assess the impact of tillage on microbial
biomass and enzyme activities in Indian soils
Rajeev Padbhushan1*, Upendra Kumar2, Abhas Kumar Sinha3, D. S. Rana4 and
Anshuman Kohli1 and Sheetal Sharma5
1Department of Soil Science and Agricultural Chemistry, Bihar Agricultural University, Sabour,
Bhagalpur-813210, India
2ICAR-National Rice Research Institute, Bidyadharpur, Cuttack, Odisha-753006, India
3Uttar Banga Krishi Viswavidyalaya, Pundibari, Coochbehar, West Bengal-736165, India
4International Maize and Wheat Improvement Center-India Office, NASC Complex, Pusa, New Delhi110012, India
5International Rice Research Institute-India Office, 1st Floor, CG Block, NASC Complex, DPS Marg,
Pusa, New Delhi-110012, India
*Correspondence: Rajeev Padbhushan (rajpd01@gmail.com)
Conventional tillage leaves less than 15% crop residue on the surface while conservation tillage leaves
more than 30% of crop residue as a soil cover at the time of planting of the next cash crop. Estimations
of soil biology are vital for the appraisal of soil health under various agricultural management practices.
By modifying soil microclimate, tillage exerts the most imperative control on soil microbial communities.
The aim of this study was to use meta-analysis to quantify the effects of tillage (conservation tillage vs.
conventional tillage) on soil microbial biomass and enzyme activities in Indian scenario. During the
years 2009 to 2020, data from various research studies in India, mainly on conservation tillage and
conventional tillage was collected. A meta-analysis was conducted utilizing 544 observations from 35
studies from the Indian experiments; the selected effect size (ES) was logn of the response ratio (RR),
the mean of the conservation tillage treatment divided by the mean of the conventional tillage. MetaWin 2.1 software was used to analyze the results, and significance was determined at p<0.05. Overall,
microbial biomass and all of the enzyme activities were greater under conservation tillage compared to
conventional tillage except C-CO2. Result showed that microbial biomass carbon (MBC), microbial
biomass nitrogen (MBN), dehydrogenase (DHA), fluorescein diacetate (FDA), β-Glucosidase and
urease was increased by 14% (n=412), 19% (n=175), 25% (n=115), 18% (n=15), 26% (n=19) and 19%
(n=7), respectively on applying conservation tillage in comparison to conventional tillage however CCO2 was decreased by 6% (n=24). Overall, microbial quotient (MQ) and carbon sequestration was
greater by 10% (n=382) and 7% (n=146) using conservation tillage than conventional tillage and
maximum in north-east region compared to other parts of country. The findings of this study illustrate
that conservation tillage, promote larger microbial communities and greater enzymatic activity than
conventional tillage.
Keywords: tillage, microbial quotient, enzyme activity, meta-analysis, India
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Smart Agricultural Approaches for Management of Sodic Soils and
Regaining their Productivity Potential
Y.P. Singh, Sanjay Arora, S. Behl
ICAR-Central Soil Salinity Research Institute, Regional Research Station, Lucknow (UP), India
Soil sodificationis one of the major causes of declining agricultural productivity in many arid and
semiarid regions of the world. Excessive salt concentrations in soils, in most cases, cannot be reduced
with time by routine management practices. Such situations demand smart management approaches
for amelioration of these soils and harnessing their productivity potential. Various approaches used to
ameliorate and restore sodic soils include: a) synergistic use of gypsum and salt tolerant varieties b)
bio-remediation through microbial formulations c) conjunctive use of inorganic and organic amendments
and d) afforestation through multipurpose tree species. Among these approaches conjunctive use of
inorganic and organic amendments has been found as the most successful and sustainable way to
ameliorate sodic soils and regaining their productivity potential. Reduced dose of gypsum or
phosphogypsum @ 25% of gypsum requirement (GR) in combination with MSW compost havingtotal N
0.79%, total P 0.39%, total K0.74% total C 13.5%, bacterial population 98x10 5 and fungal population
79x105@10 t ha-1 resulted in significant improvement in the soil physical, chemical and microbial
properties over the recommended dose of gypsum or phosphogypsum (50% of GR). Combined use of
gypsum or phosphogypsum @ 25% of GR along with MSW compost @ 10 t ha -1 increased about 10%
soil organic carbon content, 13% available N, 42% bacterial population and 200% fungal population;
and reduced 14% exchangeable sodium percentage over the recommended dose of inorganic
amendments. This indicated the higher improvement in soil microbial flora with the combined
application of organic and inorganic amendments compared to only application of inorganic
amendments. With the application of gypsum @ 25% GR + on-farm MSW compost @ 10 t ha-1, a
significant reduction in Na+, CO32- and HCO3- and improvement in K+, Ca2+, Mg2+ and Cl-, decreased
soil bulk density by 11% and increased the infiltration rate by 54% as compared to initial values. The
micronutrients like Zn, Fe and Cu contents increased over the initial values whereas, Mn content
decreased. The concentration of heavy metal like Co and Cr was reduced over the initial value
whereas, the concentration of Pb increased but it was below the permissible limit with the introduction
of this approach there is saving of about 50% of inorganic amendments that can be utilized to reclaim
double the degraded sodic lands and improve food security of resource poor farmers in the region. This
also saved about 35.6% reclamation cost on account of reducing gypsum dose. However, inoculation of
halophilic microbial formulations was found to be effective for bio-amelioration.
Keywords: Smart agricultural approaches, amelioration, productivity, sodic soils
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Monitoring Soil Pollution under Intensive Cropped Chilli Growing Areas
of Guntur Division
Madhurvani. G.S and Lalitha Kumari. A
Department of Environmental Science, Agricultural College, Bapatla.

A study entitled “Monitoring Soil and Water pollution under intensive cropped areas of Guntur division”
was taken up with the objective of monitoring pollution due to agriculture in Guntur division. Soil
samples from the farmers’ fields of study area in different mandals of Guntur division of Guntur district
were collected at three stages of crop season and contents of heavy metals and different pollutants
were studied. The overall nickel content in soils of chilli growing areas ranged from 2.8 to 14.8 ppm and
was within permissible limits of 75 ppm as per the Indian Standards. However, it is not detectable in
many locations. The overall chromium content in soils of chilli growing areas ranged from 0.1 to 16.3
ppm and was within permissible limits of 150 ppm as per European union standards. However, it is not
detectable at Prathipadu, TRPalem, Koyavaripalem and Pedaparimi locations. The results reveal that
the accumulation of chromium in soil due to fertilizer application is not in considerable magnitude and
below the safe limits. The lead content in soils of chilli growing areas ranged from 0.7 to 12.8ppm.
However, the lead content in these soils is below the permissible limits of 250-500 ppm as per Indian
Standards and 300ppm as per European Union standards. The cadmium content in the soils of chilli
growing areas was not detected. The accumulation of nickel in soil due to fertilizer application is not in
considerable magnitude and below the safe limits. The results revealed that the accumulation of heavy
metals in soils of chilli growing areas due to fertilizer application is not in considerable magnitude and
below the safe limits. Regarding various pollutants like nitrates, fluorides and chlorides, the results
revealed that the nitrate content of the soils of chilli growing areas ranged from 9.59 to 38.51 ppm and
was found to increase at the middle of the season followed by a decline by the end of the season.
These nitrate levels are not so high may be because of low organic matter and low available N levels in
these soils. Nitrates are very soluble and unless intercepted and taken up by plant roots, either leach
down in the soil along with irrigation or rainwater or are carried away by runoff. The mean available
fluoride content in the soils of chilli growing areas ranged from 0.70 to 0.99 ppm which was very much
within the safe levels and indicated that there was no conspicuous effect of fertilizer and pesticide
application on soil fluorine content. In all the soil samples of chilli growing areas, the mean chloride
content in the soils ranged from 46.19 to 140.58 and increased significantly with increase at the middle
of the season followed by a decline by the end of the season.
Keywords: Guntur, Soil Pollution, Chilli
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Latest Technological Advancements in Agriculture Sector for the
Management of Soil Health
Muhammad Danish Toor
OndokuzMayis University, Faculty of Agriculture, Department of Soil Science and Plant Nutrition,
Samsun, Turkey
Agriculture is one of key source of revenue in the world. In agriculture the production rate of crops is
based on various natural factors which are both biotic and abiotic (Environmental aspects). These
factors could upturn the production of crops and also effects the health of soil. But the up-to-date
technology is changing the way and by the help of latest technologies we can overcome the effects of
these biotic and abiotic factors. For examples, agriculture drone design for the pesticides spraying,
several hydroponic structures such as Nutrient Film Technique system (NFT), use of agricultural robots,
at village level Information and Communication Technology (ICT), online trading, GPS locators,
agriculture machinery which use electronic sensors, driverless tractors, production and application of
Biosurfactant etc. These technological advancements in agriculture sector lead towards the increased
in the rate of productivity. By adopting advanced agricultural machinery, the use of energy, application
of fertilizer or consumption of seed will be more accurate and less wasteful.
Keywords: Natural factors, Up-to-date technology, Agricultural robots, ICT, Hydroponic
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ESTIMATING POTENTIALLY AVAILABLE PHOSPHORUS POOLS IN
ACIDIC SOILS UNDER ORGANIC FARMING
Pritisha Patgiri*, Sanjay-Swami and Shubham Singh
School of Natural Resource Management
College of Post Graduate Studies in Agricultural Sciences, Central Agricultural University,
Umiam (Barapani) - 793 103, Meghalaya, India
*Corresponding author e-mail: pritishapatgiri@gmail.com
Phosphorus, among others, is vital nutrient for the life of a plant. Acidic soils render phosphorus mostly
deficient due to fixation and precipitation of the phosphate ions in the iron and aluminium oxides and
hydroxides. Hence, proper replenishment of the soil P is very much important to cater the need of plant
P requirement for better yield and development. The agricultural soils of Meghalaya are by default
organic in nature and organic P pool contributes 15 to 80% of the total plant P nutrition. Moreover, a
different nature of nutrient pools is evident in organic farming system compared to the conventional
system. Lack of knowledge of these pools results in an unbalanced manuring plan which hinders
successful crop production. The dynamic fraction of P, which is considered in conventional soil testing,
cannot explain the correct status of phosphorus in soils under organic production systems as the
conventional soil testing protocols do not take into account the potentially available inorganic pools of
phosphorus. Hence, a different extractant which can extract such potentially available P in an acidic soil
under organic production system is highly required. The mineralization, solubilization and extraction of
the potentially available P pool by various organic acids produced by the beneficial soil microorganisms
can serve this purpose. Therefore, the present research work was carried out to identify the best
suitable P extractant to extract such potentially available inorganic P pool. Result revealed that in
comparison to the conventional Bray 1 extractant, 2% citric acid and double lactate extractants, among
6 different tested extractants were found to be strongly correlated to the total P. Hence,2% citric acid
and double lactate extractants may be proclaimed as the promising extractants which can best estimate
the potentially available phosphorus pools in organic farms of Meghalaya and the soil must be tested
with these extractants to march towards a successful organic cultivation.
Keywords: Phosphorus, pools, extractants, acidic soil, organic farming system, soil testing protocol.
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Role of ArbuscularMycorrhizal Fungi in soil P regulation, Ca, Mg, Zn, B
nutrition and plant growth in laterite soil
Sreelakshmi. M. M*a, Aparna. R. Aa. andRetheesh. P. Kb.
*sreelakshmi.m.m345@gmail.com
Ph.D. Scholar, College of Agriculture, Vellayani-Kerala Agricultural University
Associate Professor, Dept. of Agronomy, RARS, Pilicode-Kerala Agricultural University

Due to imbalanced and inadequate fertilizer use coupled with low input efficiency, the production
efficiency of chemical fertilizer nutrients has declined tremendously under intensive agriculture in recent
years. Laterite soils are generally acidic in nature with low levels of plant nutrients, low cation exchange
capacity, deficient in Ca, Mg, Zn, Cu, B and having high concentration of Fe, Mn and Al. This creates
soil stress and the yields of crops grown in these soils are reduced, far below the yield potentials.
Information on micronutrient status and its interaction with other nutrients is very much relevant for
identifying constraints in crop production and to develop judicious fertilization to attain sustained
productivity. At the same time, the long-term application of mineral or organic fertilizer decreased the P
sorption capacity by increasing the soil test P and water P when exceeded with enumerated release of
P, causing eutrophication problems in some areas. P levels at the soil surface which may influence soil
properties so as to redistribute other nutrients among soil fractions and may alter their plant availability.
Hence the present study was envisaged to optimize P for enhancing the availability and uptake of
secondary and micronutrients (Ca, Mg, Zn, B) in laterite soil using bio-fertilizers ArbuscularMycorrhizal
Fungi (AMF), Phosphorus Solubilizing Bacteria (PSB) and oriental pickling melon var. Arunimaas test
crop. The treatments imposed no significant difference with respect to the vine length, root length, root
weight, shoot weight and root shoot ratio. However the treatments were found to be significant with
respect to days to first harvest. Regarding the population of P solubilizers, application of PSB + 50 % P
registered the highest value. Application of AMF with 75% P recorded highest available P whereasAMF
with 50% P recorded highest available Caand Mg. Reduced level of Fe and Mn was noticed by the
treatment AMF with 25% P. Highest Zn was noticed by AMF with 25% P whereas AMF with 50% P
recorded high B content.The highest value for fruit yield and number of fruits were noticed in application
of AMF along with 50 % P where treatment 100% P with PSB registered the highest value for average
fruit weight which was found to be on par with the treatment 75% P + AMF . Thus, the current study
recommends to employ AMF in crop production and the dose of phosphatic fertilizer can be reduced to
50% of the recommended dose.
Keywords: Arbuscular Mycorrhizal Fungi, Nutrient management, Plant growth, Phosphorus, Sustainable
agriculture
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Tillage and Crop Residue Management Effects on Soil Organic Carbon
dynamics in Finger millet Based Cropping System under dryland
condition
Vasanthi, B.G., Sai Pagala Krishna, Mudalagiriyappa, Puneetha, K.M., and Madan
kumar, M.
AICRP for Dryland Agriculture, University Of Agricultural Sciences, GKVK,Bangalore
Conservation agriculture (CA) is considered as a sustainable practice with the potential to maintain or
increase crop productivity and improve environmental quality and ecosystem services.It typically
improves soil quality and water conservation; Soil organic carbon (SOC) is one of the central carbon
pools regarded as the centre of soil quality and its functions and a leading indicator of soil health The
depletion of SOC leads topoor soil aggregation and stability, loss in water holding capacity, fertility,
enzymatic activities among different fractions SoilLabile organic carbon (LOC) fractions is considered
as sensitive indicators of change insoil quality and can serve as proxies for soil organic carbon (SOC).
Although the impact of tillage, and crop residue management on soil quality is well known, less is
known about LOC and SOC dynamics in the Fingermillet + Pigeonpea (8:2) cropping system under
dryland condition.The studytested three tillage levels: conventional-tillage, Reduced tillage and Zero –
tillage and crop residue retention: Field bean and Horsegram. Tillage was the main factor to influence
SOC andLOC fractions under the Fingermillet + Pigeonpea (8:2) cropping system under dryland
condition. ZT increased SOC andall LOC fractions compared to CT.Permanganate oxidisable carbon
(POC) (0.66 g Kg_1) and Water soluble organic carbon (WSOC) (1.10 g Kg _1) were found to be more
sensitive to tillage and werestrongly positively correlated to SOC. Different tillage practices influenced
MBC with higher microbial biomass carbon (223.57µg g_1) in Zero tillage compared to conventional
tillage ( 169.57 µg g_1)Significantly higher microbial biomass Carbon(227.73µg g_1) was with horsegram
as cover crop compared towithout cover crop(152.30µg g _1 ). Significant positive correlation was found
betweenmicrobial biomass carbon and POC (r= 0.747)and WSOC(r= 0.870). An increase in residue
retention led toan increase in microbial biomass carbon (MBC). This study concludes that POC and
WSOC can serve as sensitive early indicators of change in soil quality and are an ideal proxy for SOC
in the Fingermillet + Pigeonpea (8:2) Inter cropping system under dryland condition.
Keywords: Conservation agriculture, Soil organic carbon, tillage, crop residue, soil quality

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

197

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Assessment of Post Flood Changes in Soil Quality and Nutrient Index in
AEU 13 - Palakkad District of Kerala
Gadha V.P. and Thulasi V
Regional Agricultural Research Station, Kerala Agricultural University, Kerala
gadhaprakash96@gmail.com, thulasi.v@kau.in

Soil quality is the prime component to sustain biological productivity, environmental quality and plant
and animal health. Natural disasters had the capacity to trigger drastic changes in soil quality. The flood
2018, in Kerala also results the same and leads to significant variations in soil parameters (Physical,
Chemical and biological parameters). Here 22 soil parameters were examined for 100 soil samples
from AEU 13 in Palakkad district of Kerala and by Principal component analysis (PCA), Mean data set
(MDS) with eight parameters were fixed and soil quality index (SQI) and relative soil quality index
(RSQI) were elucidated. Overall relative soil quality index (RSQI) after the floods was poor in the
selected area with an average of 43.92 per cent. To expound the soil fertility status, nutrient index of
organic carbon, available N, P and K were calculated. Nutrient index of organic carbon and available N
came under low class whereas that of available P and K came under high class. High soil densities and
low organic carbon, available N, Ca, Mg and B might be the reason for low soil quality and fertility in the
area which point outs to the necessity of adopting nutrient management practices to improve and
maintain the sustainable productivity of the study area.
Key words- Agro Ecological Unit (AEU), Principal component analysis (PCA), Minimum data set (MDS),
soil quality index (SQI) and relative soil quality index (RSQI).
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Role of microorganisms in improving soil health
Upma Dutta and Brajeshwar Singh
Assistant Professor, Division of Microbiology, FBSc, SKUAST-Jammu
The importance of soil microorganisms in the long-term treatment of plant diseases cannot be
overstated. Microbes can be found in soil or can be introduced exogenously as inoculums. Beneficial
soil microbe formulations are being used as a cutting-edge technology in both field and sheltered
production of high-value crops. However, due to the complexity of soil, microbial biota, and the plant
system as a whole, providing a holistic solution for disease prevention through soil microbes is difficult.
Temperature, pH, humidity, biotic and abiotic variables all have an impact on the soil and microbial
biota. The most important component is identifying and selecting suitable rhizobacteria, which should
be based on root colonisation capabilities as well as effective nutrient availability features. By making
soil-borne diseases suppressive, efficient microorganisms can improve soil quality for disease
suppression. More research is needed to assure the long-term influence and adaption of
microorganisms in sustaining soil health by farmers, as well as commercial advice. Increased
understanding of microbe-based symbiosis in plants could lead to new approaches of producing
sustainable agriculture that ensures human and animal food supply while posing little environmental
damage.
Key words: soil microbes, diseases, siderophore, root colonization
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Soil Health Management: Sample Storage Methods Influence Soil Test
Values Representing the Fertility Status
Supriya Kumari, Anshuman Kohli, Ragini Kumari, Rajeev Padbhushan
Department of Soil Science and Agricultural Chemistry, Bihar Agricultural University, Sabour,
Bhagalpur, 813210
Soil health is influenced by many factors, but the low or imbalanced fertilizer application leads to
depletion of soil nutrients and degradation of the soil health. The recommended dose of fertilizers can
eventually be assessed by soil analysis for which soil samples are collected and often stored in the
laboratories for extended periods due to lack of infrastructure to analyse a large number of samples.
This increases uncertainty in assessment of soil health. Soil test values depend on many factors such
as storage temperature, moisture, sunlight, storage bag materials etc. The changes in the nutrient
content happen during storage of soil samples and this may influence the soil health assessment. In
order to evaluate the effect of sample storage conditions on soil test values, an experiment was
conducted with three soils varying in pH selected from three different agro-climatic zones of Bihar
stored at three different temperatures and analysed intermittently at six different storage durations. The
storage conditions affected the carbon pools of the soil samples noticeably. Oxidizable organic carbon
decreased significantly upon storage at room temperature as well as with increasing duration of
storage. Water soluble carbon and carbohydrates were reduced in the acidic soil at room temperature
while in neutral and alkaline soil, higher amounts of water-soluble carbon and carbohydrates were
found at room temperature. Soil microbial biomass carbon was found to be significantly affected by the
storage temperature and decreased with storage durations in three soils. To reduce the uncertainty in
soil health assessment and reduce the storage induced changes in soils requiring long term storage,
the samples are recommended to be stored at 4° C.
Keywords: Soil quality, microbial biomass carbon, Water soluble carbon, Water soluble carbohydrates
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Role of Organic Sources in improving Soil Health in Current Scenario
Rekha Yadav*, L. Tongpang, T. Gohain, A.P. Singh, Lanunola Tzudir and Debika
Nongmaithem
Department of Agronomy, SASRD, Medziphema, Nagaland University, 797106
*Corresponding author email address: rekha25yadav@gmail.com

Intensification of agriculture was done in order to fulfil the demand of agriculture produce for increasing
population. Finally, target of demand was fulfilled but negative effects of this intensification can be seen
on soil health. Soil physical, chemical and biological health is adversely affected. In order to maintain
the sustainability in agriculture, proper care of soil health is required. In ancient time farmers were using
only the organic sources for fulfilling the demand of nutrients but nowadays excessive dependence on
chemical fertilisers has resulted in depletion of soil health. So, it is the demand of current time to again
see for organic sources. Organic sources like FYM, Compost, Vermicompost, bio fertilizer can play a
very significant role in maintaining and improving soil health. Soil physical properties like soil structure,
water holding capacity, soil porosity, bulk density, aeration and temperature are influenced by organic
sources in positive way. Water infiltration is improved, and runoff is reduced resulting in good aeration
and better root growth and thus better decomposition of organic matter and more availability of
nutrients to the plants. For chemical properties, soil pH and organic matter content is also improved by
organic sources of nutrients. Organic sources provide good raw material to soil flora and fauna and
thus they proliferate in a very speedy way and finally result in good biological health of soil. So, when
we know the benefits of organic food, it is very necessary to move towards using organic sources of
nutrients in order to maintain soil as well as ecological health. We can expect good production only
when soil health is perfect.
Keywords: Soil health, organic sources, physical, chemical and biological properties
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Inference of Rock Phosphate, Phosphorus Solubilizing Bacteria and
Lime on Inorganic Phosphorus Fractions
Nakeertha Venu*, N. Surbala Devi, Laishram Nikita Devi, Hiren Das
Department of Soil Science & Agricultural Chemistry
College of Agriculture, Central Agricultural University, Imphal, Manipur - 795004
Email: venunakeertha30@gmail.com
Contact No; 9494611780

During the pre-kharif season of 2021, a pot experiment was conducted at the Department of Soil
Science and Agricultural Chemistry, College of Agriculture, Central Agricultural University, Imphal to
study the Inference of Rock Phosphate, Phosphorous Solubilizing Bacteria and Lime on Inorganic
Phosphorous Fractions. The application of RP (Rock Phosphate) either alone or in combination with
PSB (Phosphorous Solubilizing Bacteria) and lime significantly affected the release and fixation
patterns of inorganic phosphorus fractions. The occurrence of different inorganic forms of P were in the
order of Fe-P>RS-P>Ca-P>Al-P>Occl-P>Saloid-P. During the whole crop growth stages until harvest,
all inorganic fractions of P (Saloid-P, Fe-P, Al-P, RS-P, Occl-P and Ca-P) showed different trends of
changes and contributed to available P. Compared to control, there is higher accumulation of inorganic
Phosphorous fractions. Among the different treatments, higher accumulation of P fractions (Saloid-P
and Ca-P) was recorded in soil treated with T10 (100% RD of P2O5 from RP + PSB1 +PSB2 + Lime
(18.71 t ha-1) followed by T9 = 100% RD of P2O5 from RP + PSB2+ Lime (18.71 t ha-1) significantly. By
this, it can be suggested that the usage of PSB in the combination with lime enhanced the P release
which in turn reduced the cost of fertilizers and increasing soil biodiversity and sustainable agriculture.

Keywords: Inorganic Phosphorus Fractions, Lime, Phosphorus Solubilizing Bacteria and Rock
Phosphate
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Phosphorus Transformation in a FluvaquenticHumaqueptsSoil Applied
with Rock Phosphate, Phosphorus Solubilizing Bacteria and Farmyard
Manure
N. Surbala Devi, AkhilDevTamalam, Laishram Nikita Devi and NakeerthaVenu
Department of Soil Science and Agricultural Chemistry, College of Agriculture, Central Agricultural
University, Imphal-795004, Manipur, India
Email: sursakti@gmail.com
Contact No. 8974890719
Rock phosphate (RP) is one of the cheap sources of P, but it cannot be used directly as a soil
amendment due to its extremely poor solubility in water (0.1%). However, the availability of RP-P can
be enhanced by applying it with organic manure and through the specific use of bio-inoculants. A pot
experiment was conducted to study the release and fixation pattern of phosphorus in rock phosphate
fertilized soil in the presence or absence of Phosphorus Solubilizing Bacteria (PSB 1:
Bacillusmegatherium and PSB2: Phosphocare from the market) and Farm Yard Manure (FYM) as well
as their effect on phosphorus uptake and yield of soybean (var. MACS-1460). Result revealed that the
release and fixation pattern of different inorganic fractions of phosphorus, its uptake and yield of
soybean were significantly affected by the application of RP either singly or in combination with PSB
and FYM. The occurrence of different inorganic forms of P were in the order of Fe-P>Al-P>RS-P>OcclP>Ca-P>Saloid-P. All the inorganic fractions of P (Saloid-P, Fe-P, Al-P, RS-P, Ca-P and Occl-P)
showed different trend of changes during the whole crop growth stages till harvest and contributed
towards available form. Ca-P concentration increased up to harvest. Occluded-P content increased
gradually up to 60th day and then decreased till harvest. Result further revealed that available-P
concentration reached maximum on 30th day followed by a decline up to harvest. Organic-P
concentration declined at harvest as compared with the initial value showing mineralization of this form.
Irrespective of different treatment and sampling stages total-P content in soil declined gradually till
harvest. All the P treatments showed higher accumulation of inorganic fractions, available P, total P in
soil, P uptake and pod yield of soybean when compared to control. Comparing among the different
treatments, statistically higher accumulation of different P fractions, available P and total P in soil; P
uptake and yield were recorded in soil treated with T11 (100 % RD of P2O5 from RP + PSB2 + FYM at 5t
ha-1) which is at par with T10 (100 % RD of P2O5 from RP + PSB1 + FYM at 5t ha-1). Transformation of
applied phosphorus into different P fractions in the acid soil was recorded. Combined application of
PSB and FYM enhanced organic P mineralization thereby increasing soil P availability, growth and yield
of soybean. Agronomic efficiency of rock phosphate as P source for crop production is boosted by the
solubility effect of FYM and PSB application.

Keywords: Phosphorus Fractions, Rock Phosphate, Phosphorus Solubilizing Bacteria, Farm Yard
Manure, Soil
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Geospatial Modeling of Soil erosion using modified MMF model in a
Mid-Himalayan watershed
Shashikumar B. N*, Suresh Kumar, Justin George K and Abhishek Kumar Singh
Agriculture and Soils Department, IIRS, Dehradun.
Scientist/Engineer SG & Group Head, Agriculture and Soils Department, IIRS, Dehradun.
Scientist/Engineer SD, Agriculture and Soils Department, IIRS, Dehradun.
Agriculture and Soils Department, IIRS, Dehradun
Email: shashi.nbss@gmail.com
The soil is a precious resource and comprised of countless living organisms which enhance the fertility
and ecosystem. Soil erosion and land degradation is the global problem because of the transition of
forest and agriculture land to grasslands and urbanization. The present study investigates the estimate
the surface runoff and soil erosion and their impact on the soil quality parameters in a Mid Himalayan
watershed. The hydrological and physio-chemical properties of the watershed are characterized by
ground observation and analysis. The spatial distribution of surface runoff and erosion was modeled by
a Modified Morgan-Morgan-Finney (MMF) model. About 65 gridded surface and subsurface soil
samples were collected from the watershed and analyzed for physico-chemical properties and 21
surface samples were collected for estimation of bulk density and infiltration rate covering all the land
use present in the watershed. In the modified MMF model, the weather station data is used to calculate
the rainfall energy and effective rainfall. The CartoDEM and Indian Remote Sensing data – IRS LISS IV
satellite data with 5.8 m resolution was used for terrain characterization and generation of input layers
such as slope length, steepness, and land use parameters such as plant interception, ratio of actual to
potential evapotranspiration, ground cover, plant height, and diameter of stem are used. The soil layers
such as percentage of clay, silt, and sand, Bulk density, Effective hydrological depth, and soil moisture
were generated using the soil physiographic layer prepared by physiographic analysis and soil data.
The soil loss and surface for estimated and calibrated from the watershed observatory for 2018. The
watershed received an annual average rainfall of 700 mm. The average surface runoff of 174.14 mm
was observed. About 24.46 and 2.47 kg m-2 average soil detachment by raindrop and runoff was
observed in the watershed. The average percentage of deposition of detached soil particles of 3.29,
24.32, and 73.34 % was observed respectively for clay, silt and sand particles. The surface runoff and
soil erosion have a direct impact on soil hydrological and chemical parameters. The lowest aggregate
stability of 0.75, the infiltration rate of 0.36 cm/hr, unsaturated hydraulic conductivity of 0.22 cm hr-1, and
highest bulk density of 1.59 g cm-3 was estimated in the high surface runoff area of the watershed. The
average soil loss of 81.10 t/ha and soil loss of 32.18, 38.46, and 50.36 t ha -1 was observed from Aricurrent fallow, Agri-cropland and open forest cover respectively in the watershed. The impact of surface
runoff and erosion on the distribution of total Carbon (TC) and other soil hydrological and chemical
parameters which define the soil fertility in the watershed was studied. A declining trend of carbon
distribution by soil erosion was observed with a R2 value of 0.25. The study shows the importance of
modelling of the hydrological process governing soil erosion and their impact on soil quality parameters
in the Himalayan landscape.

Keywords: Soil erosion, Surface runoff, Soil detachment, Modified MMF model, Soil quality parameters.
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Use of Industrial Effluent in The Cultivation of Lettuce and Its Impact on
Soil Properties
Vinod Kumar
Department of Zoology and Environmental Science, Gurukula Kangri (Deemed to be University),
Haridwar 249404, Uttarakhand, India
E-mail: drvksorwal@gkv.ac.in

The present investigation was conducted to study the impacts of integrated industrial effluent (IIE)
irrigation on the soil different physico-chemical and heavy metals characteristics in three different
villages of Haridwar district of Uttarakhand, India under cultivation of Lettuce (Lactuca sativa). The soil
and lettuce samples were collected from September to December months during the years of 20162017 and 2017-2018. For the IIE and bore well water (BWW) irrigated soils, the maximum variances of
heavy metals availability were as Cr (35.49 and 38.86 %), Cu (17.59 and 25.88 %), and Fe (5.64 and
26.60 %), respectively. Based on the field data of two cropping years (2016-2017 and 2017-2018), soil
characteristics-based prediction models were developed to evaluate heavy metals uptake by lettuce
tissues (roots and leaves) using the multivariate regression method. The results showed a significant
increase (P<0.05) in the growth and productivity of lettuce plants in IIE irrigated soils as compared to
normal borewell water irrigation. For the prediction models, soil parameters including pH, organic matter
(%), and heavy metals (mg/Kg) availability showed a significant effect on the heavy metal’s absorption
process by lettuce tissues. Besides this, the models were tested using ANOVA (P<0.001), student’s ttest, model efficiency (>0.50), and coefficient of determination (R2>0.81) tools. Furthermore, the
prediction models were also verified for their applicability in the 2018-2019 cropping year which gave
satisfactory results. The findings of this investigation are important in terms of predicting hazardous
heavy metals accumulation in the vegetable crops like lettuce being grown in the industrial effluents
irrigated agricultural soils.
Keywords: effluents, heavy metals, lettuce, soil parameters
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Waste to wealth: Utilizing different agro-industrial wastes for successful
reclamation of soil acidity and sustainable soil management in foothills
of North-west Himalayan region
Trisha Roy a*, Uday Mandal a
ICAR-Indian Institute of Soil and Water Conservation, Dehradun
*Email: trisha17.24@gmail.com
The state of Uttarakhand lying in Agro Climatic Zone-1 representing the North West Himalayan region
is classified by rugged topography, undulating hilly terrains and unstable landscapes. Out of total
geographical area (TGA) of 5.33 Mha, 18% of the land is severely affected by water erosion, which is
the major cause of land degradation followed by soil acidification affecting 8% of the TGA which is
mainly attributed to the leaching of basic cations, Ca2+ and Mg2+ due to heavy rainfall. The present
study focussed on utilizing different industrial wastes as amendment for reclamation of acid soil with pH
<5.5. The study was conducted at the Research Farm of ICAR-IISWC, Dehradun, Uttarakhand located
at an elevation of 538 m above mean sea level. Three industrial wastes namely press mud, bagasse
and brick kiln dust were selected as amendments because of their ready availability in the locality and
content of Ca and Mg. Three doses of the amendments (@ 5 ton ha-1, 10 t ha-1 and 20 t ha-1) were
applied in 1 m2 plots in a maize-wheat cropping system and compared with a control receiving
recommended dosage of fertilizers. Experiment was conducted during 2017-2020. Three replications
for each treatment were maintained. A total of 27 plots were laid out in randomized block design and
observations were recorded for crop yield, soil pH and other soil physico-chemical properties.
Observations revealed that application of all the three amendments improved crop yield as well as soil
pH. The initial soil pH was 5.33 for surface soil (0-15 cm depth). All the three amendments improved
soil pH and highest mean soil pH was observed with brick kiln dust (6.43). Comparison in yield showed
significant improvement due to amendment application over control irrespective of the doses. The
available nutrient content also improved due to application of the amendments. Three-year field data
indicates strongly the synergistic impact of amendments on crop growth as well as soil health. This
study gives an opportunity to utilize unconventional wastes like the brick kiln dust for agricultural use
and play a role in circular economy, converting waste to wealth.
Keywords: soil acidity, industrial wastes, brick kiln dust, soil health managemen
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Assessment of lixivaiate quality and phytotoxicity of acidic mine spoils
after biochar amendments
Versha Pandey, Shilpi Jain, Puja Khare*
Environmental Chemistry Laboratory, Crop production and Protection Division Central Institute of
Medicinal and Aromatic Plants, P.O.-CIMAP, Near Kukrail Picnic Spot, Lucknow- 226 015, India.

The areas affected by acidic mine spoils are characterized by scarcity of vegetation due to high acidity
and metal content with low fertility. The leaching of high acidic and metal contaiminated water
significantly affects the soil and water bodies of nearby areas. The present study aims to assess the
potential of three biochars for neutralizing the acidity of lixiviate and reduction of leaching of heavy
metals and eco-toxicity. In the present investigation, a leaching experiment of acidic mine spoil was
performed with and withoutbiochar prepared from three different feedstocks (Cymbopogon flexuosus
and Cymbopogon winterianus, and Eucalyptus citriodora. The experiment was performedat three
different time intervals (0, 15, and 30 days) from treated and untreated mine spoils, and holy basil
(Ocimum sanctum), and East Indian senna (Cassia angustifolia) bioassays were carried out. Results
revealed that all three biochars improve the pH of lixiviate (up to 3 units) and reduce phytotoxicity.
However, their magnitude of impact on lixiviates quality and phytotoxicity was different. The biochar
prepared from the distilled waste of Cymbopogon flexuosus showed more promising results. The
neutralizing capacity and dissolved organic carbon content were the major factors for the discrimination
of the amendments. The tolerance of O. sanctum and C.angustifolia was significantly different from
each other for a particular treatment
Key words: Biochar, lixivaiate,phytotoxicity
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Biochar application altered the dissipation kinetics of atrazine ofthree
contrasting soils
Mohd Ahsan, Raghavendra Pratap Singh, Puja Khare*
Environmental Chemistry Laboratory, Crop production and Protection Division Central Institute of
Medicinal and Aromatic Plants, P.O.-CIMAP, Near Kukrail Picnic Spot, Lucknow- 226 015, India.

The presence of atrazine herbicide in the soil causes a serious problem to the ecosystem. The biochar
amendment in soil altered the fate of this herbicide and also improve the soil properties. The present
study examines the dissipation of atrazine in three contrastingsoils with and without biochar
amendment (4%). The experiment was conducted for 150 days with three application rates (4, 8, and
10 mg kg-1) of atrazine. Three kinetic models and soil enzyme index were calculated to see the
degradation of atrazine and its toxicity on soil biota, respectively. The goodness of fit statistical indices
indicates that the first-order double exponential decay (FODED) model best described the degradation
of atrazine in silty clay soil. However, a single first order with plateau (SFOP) was best fitted for
atrazine degradation in sandy loam and sandy clay soils. The half-life of atrazine was higher in sandy
clay soil (27-106 day-1) than silty clay (28-77 day-1) and sandy loam soil (27-83 day-1). The atrazine
partitioning, availability of mineral content (Si, Al, and Fe), and microbial biomass of soil was the reason
for variations in the dissipation kinetics and half-life. Biochar amendment significantly reduced the
plateau in the kinetic curve and enhanced the microbial activities of soil. Soil enzyme index revealed
that biochar amendments significantly reduced the atrazine toxicity on soil microbiota. Overall, biochar
application was more effective in sandy clay soil for the recondition of soil microbial activities under
atrazine stress due to modulation in the pH and improved soil properties.
Keywords: Atrazine; Dissapasion kinetic, Biochar, Soil Enzyme
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Isolation of Salt-Tolerant PGPRs associated with Saccharum spp.
rhizosphere for enhancing crop prodcutivity of saline soil
Divya Sahni1,2*, Rajesh K. Tiwari2, A. D. Pathak1, Lalan Sharma1, V. P. Jaiswal1 and
Sanjay Arora3
1ICAR-Indian Institute of Sugarcane Research, Lucknow-226002
2AIB, Amity University, Uttar Pradesh Lucknow Campus-226028
3ICAR-Central Soil Salinity Research institute, RRS, Lucknow-226002
*Corresponding author: divya.sahni565@gmail.com

The plant growing in a field represents a complex community having a subtle and constant partner
relationship. The plants are always associated with a well-structured and regulated community of
microorganisms, the community is referred to as the phyto-microbiomes. The microbial community are
known to be associated with the plants since their earliest evolution and help promote their growth, face
the stress challenges, support in action against the phytopathogen and hence improve their yield.
Among the free-living bacteria present in the soil, the PGPRs are the prominent ones that exert a
beneficial impact upon the plant through various direct and indirect means. These beneficial
rhizobacteria are majorly helpful in improving the plant's ability to deal with biotic and abiotic stress. The
present work deals with the isolation of salt stress-tolerant PGPRs from the rhizospheric soil of
sugarcane, followed by the evaluation of their plant growth promotion potential and salinity stress
tolerance capacity under in vitro conditions. The salt stress-tolerant isolates were then undertaken the
field experiment to determine their potential to promote the growth of sugarcane saplings when
cultivated in the saline soil. The study concludes that sugarcane rhizosphere is potentially rich in
PGPRs population with multiple growth-promoting attributes, as well the study also obtains some high
salt stress-tolerant PGPRs capable of affecting the plant growth positively as determined by the pot
experiment results. In the work, total of 30 isolates of PGPR were collected and all the isolates showed
some of the PGPR attributes with considerable salt stress tolerance potential. Finally, 5 isolates with
high saline stress tolerance potential were selected and undertaken for the pot experiment, where the
results were considerable compared to the control pot.
Keywords: Plant growth-promoting rhizobacteria (PGPRs), Salt stress, IAA, Sugarcane.
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Physico – Chemical and biological properties of soil in rice-wheat
cropping sequences of KanthTahsilof Moradabad district of Uttar
Pradesh
Ravindra Kumar, N.C. Tripathi, Manoj Singh andDevendra Pal
KrishiVigyan Kendra, Moradabad-II, KVK, Shahjahapur, KVK, Rampur, KVK, Sambhal, SVPUA&T,
Meerut (U.P.)
Corresponding author: drrksoil@gmail.com
The depth wise soils of various cropping sequences from different locations were analysed to find the
physico – chemical properties like soil texture, bulk density, pH, EC, CEC, organic carbon, total
nitrogen, macro- micronutrients and biological properties (Bacteria, Fungi, actinomycetes count,
microbial biomass, carbon and dehydrogenase). The soil samples were collected from 25 locations of
Rice-Wheat cropping sequences varied in texture. The clay ranged from 9.52 to 33.24 and sand 46.28
to 66.86 percent. The bulk density ranged from 1.12 to 1.33 Mg m-3, and it increases with declining
organic carbon and increasing soil depth. The pH of soil samples varied from 7.3 to 8.7. The range of
electrical conductivity of 1:2 soil water extraction was 0.093 to 0.648 d Sm-1 at 25 0C. None of the soil
was found in saline category. CEC of soil varied from 6.83 to 31.71 cmol (p+) kg-1 soil. Generally, CEC
was positively and significantly correlated with clay content. The organic carbon content which declines
with soil depth varied from 1.8 to 8.7 g kg-1 soil. Organic carbon was correlated positively and highly
significantly with available nitrogen, total nitrogen, positively with available P, K, micronutrient and
microbial biomass carbon and negatively with Bulk density and CEC in all the cropping sequences soil.
The available nitrogen ranged from 49.84 to 194.05 kg ha -1. It declines with soil depth. Total nitrogen in
soil decline with increasing soil depth and ranged from 432.27 to 1124.78 kg ha -1. The available
phosphorus and potassium ranged from 10.02 to 39.03 and 82.25 to 391.41 kg ha -1and declined with
increasing soil depth. Among the different cationic micronutrients with exception of zinc the availability
of rest micronutrients was in sufficiency range. In some case the availability of zinc was in deficient
range. DTPA extractable Cu ranged from 0.057 to 8.639, Fe 1.847 to 17.923, Mn 0.462 to 8.059 and Zn
0.073 to 1.602 mg kg -1 soil. The availability of these micronutrients declined with increase in soil depth.
Except Mn and available potassium other nutrients were significantly and positively correlated with
organic carbon. Among the biological properties of soil, the range of bacteria varied from 2.1x 10 2 to
6.4x 108, Fungi 1.0x 102 to 8.7x 104 and actinomycetes 1.0x 102 to 7.0x104 count g-1 soil. Microbial
biomass carbon 76 to 402μg g-1 soil and dehydrogenase activity 12 to 92μg TPF g -1day-1. All the
microbial population, microbial biomass carbon and dehyrogenase activity decline as the soil depth
increases.
Keywords: actinomycetes, dehydrogenase, microbial biomass
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SUSTAINABLE AGRICULTURE - SOIL HEALTH
Chendrababu Naidu. A*1, G. Vinay2 and G.S. Madhu Bindu3.
1and 2 Department of Agronomy, College of Agriculture, Rajendra Nagar,
3Additional Controller of Examinations, Examination Center, PJTSAU.
* Corresponding author: cchandrababualuru@gmail.com

Soil health can be maintained by using agricultural practices based on the principles of minimising soil
disturbances, keeping the soil covered, maximising plant diversity and managing soil for improved
health. Managing soil for improved health requires a long-term commitment to using a variety of soilenhancing strategies. Maintaining soil quality is of great importance for crop growth and enhancing
productivity. Organic manure is a natural source of nitrogen (N) formation process in the soil. It has
been observed that organic manures return essential macro elements including N (2.42%) P (1.51%)
and K (0.41%) as well as micronutrients such as magnesium, calcium, sulphur and manganese to the
soil while maintaining its fertility. Of the several organic manuring practices, green manuring was found
to be an effective one for sustainable nutrient management and suiting intensive agriculture. Green
manuring is a practice of turning into the soil un-decomposed green plant tissue. The benefits of green
manuring are multifold. It increases soil organic matter, available nitrogen and reduces N losses
through leaching and soil erosion. Cover cropping may involve the utilisation of live plants or crop
residue. Soil aggregation and erosion are improved by cover crop roots. The residue protects soils from
moisture and temperature fluctuations, as well as allowing earthworms to gradually acclimate to lower
temperatures, minimising mortality. Crop rotation can assist manage soil and soil fertility, increase
nutrients accessible for crop use, improve soil fertility, minimise soil crusting, increase water available
for plants, reduce erosion and sedimentation and recycle nutrients in the soil, all of which contribute to
improved soil health. Minimal tillage protects natural aggregates and reduces the chances of loose soil
particles blowing away. The use of a microbial inoculant promotes favourable conditions for the growth
of beneficial microorganisms and enhancing biodiversity. Inoculants also improve the soil physical
properties, such as particle structure and aggregation, soil compaction reduction and pore spaces and
water infiltration. In order to measure soil health, an integrative approach is also required. It is not
possible to evaluate soil health just on the basis of its ability to provide various ecosystem services. The
majority of traditional farming practises are hazardous to the environment. As a result, it's critical to
balance ecosystem functions in order to achieve the goal of agricultural production without jeopardising
other ecosystem functions, both now and in the future.
Keywords: Crop rotation, green manuring, Microbial inoculant, Minimal tillage
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Effect of different organic manures on chemical properties of soil by
basmati rice-berseem system on north zone of Jammu region
Naresh Kumar Yadav, Vikas Sharma, Vivak M Arya and Raj Singh Choudhary
Sher-e-Kashmir University of agricultural Sciences & Technology, Chatha-Jammu
Organic manure applications can affect the soil chemical properties. In a rice based cropping systems
there are wide variations in the soil chemical characteristics throughout the crop cycle. The present
study was conducted to study the impact of different manures on soil pH, electrical conductivity (EC),
available nitrogen, phosphorus, potassium, DTPA Zn and Fe in a rice (basmati)-berseem system during
2018-19 and 2019-20. The treatments were T1-Control (No application); T2-Farm Yard Manure (FYM)
(100 % N); T3-Vermicompost, VC (100 % N); T4 - FYM (50% N) + VC (50 % N); T5-FYM (50% N) +
Poultry manure, PM (50 % N); T6-FYM (50% N) + Neem cake, NC (50 % N); T7-VC (50% N) + PM `(50
% N) and T8-VC (50% N) + NC (50 % N). Available N was significant highest in combined application of
FYM with VC and VC with PM over control after harvest of rice and berseem, respectively but available
phosphorus, potassium and DTPA Fe were significantly affected by manure application in comparison
to control, where no manures were applied during both the years. The trend remained the same both
after harvest of rice and berseem crops. Among the various manure treatments, combination of
vermicompost and poultry manure significant increased available N, P2O5, K2O, DTPA Fe.
Keywords: organic manures, soil pH, EC, available N, P205, K2O, DTPA Zn Fe, rice-berseem system
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Impact of low molecular weight organic acid on soil phosphorus release
and yields of wheat crop in Inceptisol
Mohankumar K T1*, R N Pandey1, V K Sharma1, T J Purakayastha1, Kapil A
Chobhe1, S Chandra1 and Atul B Pawar1
1. Division of Soil Science and Agricultural Chemistry, ICAR-Indian Agricultural Research
Institute, New Delhi
*Corresponding author: mohanpoothrimani@gmail.com; Tel: +91-9113589558

Wheat is important staple food of the country contributing one third to the total food grain production,
but its productivity is low owing to low fertilizer phosphorus (P) use efficiency due to fixation of
phosphorus with iron, aluminium and calcium in soil. In order to make the fixed phosphorus
bioavailable, wheat root secretes low molecular weight organic acids (LMWOAs) to make P bioavailable
through acidification, chelation and exchange reaction mechanisms. But the amount secreted is of very
low concentration and also it undergoes rapid microbial degradation. So, an incubation study was
conducted to know the phosphorus release pattern in Inceptisol due to extraneous application of
LMWOAs (oxalic and citric acid). The results showed that there was increasing trend in soil available P
release pattern under both the LMWOAs treatments up to 60 days of incubation and after reaching this
threshold value, it attained declining trend. Oxalic acid (OA) was found to be most effective than citric
acid (CA) in mobilizing soil phosphorus. With increasing rates of both LMWOAs, the Olsen P increased
significantly. Thereafter, LMWOAs effects on wheat crop yields were also studied under a pot
experiment. Highest grain and straw yields were obtained under 15 mg OA kg -1 application. However,
20 mg OA kg-1 application decreased the grain and straw yield due to its toxicity effect on roots of wheat
crop. The increased levels of P application significantly increased the grain and straw yields and 20 mg
kg-1 P application recorded 156.65% higher grain yield and 140.57% higher straw yield over 0 mg kg -1
P. Under grain yield, the interaction effect of LMWOA and P was found significant, but it was found to
be non-significant in case of straw yield. The data also revealed that the OA and CA effectiveness in
increasing the grain yield decreased with increased level of P application. Overall, the application of 15
OA or 15 CA at all levels of P were found economical in increasing the grain and straw yield of wheat
crop compared to other levels of LMWOAs. Thus the application of LMWOAs can reduce the excess
application of phosphorus and its build-up in soils and causing eutrophication of water bodies.
Keywords: Low molecular weight organic acids, oxalic acid, citric acid, wheat
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Impact of Different Tillage Practices on Soil Physico-Chemical
Properties in Drylands of Jammu
Tanjot Kour, Sarabdeep Kour, and Japneet Kour Kukal
Faculty of Agriculture, Jammu, SKUAST-J, Jammu and Kashmir, India
Email: tanjotkour04@gmail.com

Tillage is defined as the mechanical agitation of soil in agriculture. Soil tillage is one of the
important factors affecting the properties of soil and yield of crops. When tillage operations are
judiciously used, they are often known to reduce the undesirable effect produced by the traditional
tillage practices such as soil structure destruction, loss of organic matter in soil, accelerated erosion
etc. Therefore, a short-term study was carried to assess the impact of different tillage practices on soil
physico-chemical properties under dryland conditions of Jammu region. The study was conducted in
already existing permanent experimental plot after four years of field experiment. Three tillage systems
i.e., conventional tillage (CT), raised beds (RB) and zero tillage (ZT) were employed and the soil samples
were taken from two depths i.e. 0-15 and 15-30 cm. As a general trend, decrease in the values of soil
parameters was noticed with increasing depth except for bulk density (BD) and pH. Among the different
tillage practices, soil organic carbon (SOC) exhibited a slight increase with the highest value obtained
under ZT (4.5 g kg-1) followed by raised beds (4.3 g kg-1) and finally conventional tillage practices (3.9 g
kg-1). However, the effect of different treatments on SOC was not significant. The available nitrogen (N)
content in the surface soil depth (0-15cm) under tillage practices showed significant results with the highest
value under ZT (168.1 kg ha-1) for tillage practices and green gram (169.1 kg ha -1) for cropping
systems. Zero-tilled plots showed greater available phosphorus (17.98 kg ha -1), available sulphur (18.7
mg kg-1) and exchangeable calcium and magnesium (5.81 meq 100g -1soil) compared to the
conventional tillage practices. However, the results were found to be non-significant. Available
potassium (K) in the surface soil depth (0-15 cm) under tillage practices showed significant results with
ZT (114.5 kg ha-1) exhibiting the highest content compared to the other. Therefore, the study concluded
that ZT in comparison to the CT can be used as an effective tool in maintaining soil fertility and soil
physico-chemical properties in long-term.

Keywords: Tillage practices, zero tillage, soil organic carbon, drylands, soil physico-chemical properties.

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

214

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Cadmium Tolerant PGPR as Agricultural Diversifier: An Innovative
Strategy for Maintaining Soil’s Health and Environmental Sustainability.
Ananya Roy Chowdhury
Department of Botany, Chakdaha College, Chakdaha, Nadia, WestBengal,India
e-mail: ananya.chakdaha1@gmail.com
The group of bacteria that colonize plant roots and enhance plant growth are called as Plant Growth
Promoting Rhizobacteria (PGPR). They function via local antagonism to soil-borne pathogenic
microorganisms by inducing Systemic Acquired Resistance (SAR). They enhance plant growth by
phosphate solubilization, ammonia production, siderophore production, IAA secretion etc. In this study
64 PGPR strains were isolated from Paper mill effluent infested rhizospheric soil and their heavy metal
tolerance level was determined. On the basis of best PGPR performance and cadmium tolerance, two
promising PGPRs were selected, and their characterization were done. After that those 2 isolates were
applied on Capsicum annuum L. plants. The results indicated that those PGPRs enhanced the overall
plant growth under cadmium stress up to 40 ppm. So, from this experiment it can be concluded that
both the PGPRs might be safely used as biofertilizer on chilli plants in cadmium toxicated zone and this
can be an emerging trend in biofertilizer industry and agricultural research.
Keywords: Heavy metal, PGPR, IAA, biofertilizer, agriculture
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Effect of organic manure and inorganic fertilizers on phosphorous
fractions of soil inceptisol
Mageshen.VR*1 and Bagavathi ammal. U2
1, Department of Soil Science and Agricultural Chemistry, TNAU, Coimbatore
2 Department of Soil Science and Agricultural Chemistry, PAJANCOA, Pondicherry
*Corresponding author mail id: mageshsmart2@gmail.com

The advent of green revolution triggered the importance of inorganic fertilizers in increasing productivity
of crops. It has been realized in the recent times that sustainability of agriculture mainly depends upon
soil health and quality. Indiscriminate use of fertilizers without soil testing results in deterioration of soil
health. The long-term food security requires a balance between increasing crop production, maintaining
soil health and environmental sustainability. Soil Test Crop Response (STCR) based Integrated plant
Nutrient System (IPNS) takes into account the nutrient requirement of the crops, contribution of
nutrients from soil, fertilizer and organic manure in deriving fertilizer prescriptions ensuring balanced
nutrition to the crop with sustained soil fertility. A field experiment was carried out with ten treatments
viz., farmer’s practice, FYM alone @ 12.5 t ha-1, blanket recommendation, STCR-NPK alone @ 160,
170
and
180
q
ha-1
and
STCR-IPNS
@
160,
170
and
180
-1
q ha and control with three replications. in bahour soil series of puducherry. The post-harvest soil
sample was subjected to phosphrous fractionation viz., NaCl-P, NaOH-P, HCl-P and residual-P. The
results shown that the application of STCR+IPNS- 180 q ha-1 treatment could favourably improve NaClP, NaOH-P and decreased HCl and Resiudal-P. When fertilizers are applied based on the STCR
equations there is neither excess nor deficient levels of fertilizer doses. Therefore, STCR forms an
important precision tool and innovative component for maximizing the productivity of crops. Use of
integrated plant nutrient management system resulted in saving of fertilizer nutrients in bhendi crop.
Target yield equations generated from STCR-IPNS technology ensures not only sustainable crop
production but also sustains soil health. Practice of fertilizing crops using fertilizer prescription
equations needs to be popularized among the farmers to achieve higher productivity, nutrient use
efficiencies and profitability.
Keywords: Security, STCR, IPNS, Phosphorous, sustainable, sustain
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Organic Matter Base of Soil Health and Food Security
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4JRF, GSM Division, ICAR-IGFRI, Jhnasi
Email: singhanand10795@gmail.com
2Associate

Green revolution plays an important role in the journey of our nation to become an exporter of food
grain from an importer. But it is our faulty agronomic practices like excess fertilizer, irrigation,
pesticides, improper crop rotation etc which make our soil sick and now a days it become necessary to
preserve soil health for long term cultivation. There is an interrelation between organic matter, soil
health and food security. The base of food security is soil health which can improve by increasing the
level of organic carbon by adding organic matter on regular basis. It is estimated that our soils provide
95 percent of our food, either directly or indirectly. The foundation of the food chain is healthy soil. Our
soils are the foundation of agriculture and the growing medium for nearly all food-producing plants.
Healthy soils yield healthy crops, which nourish both humans and animals. Food quality and quantity
are inextricably tied to soil quality. For improving the soil quality and maintaining the food security for
future, we must have to sustain the soil organic matter at desired level. Organic matter is an important
part of soil quality and essential for higher crop production. A production system that includes cover
crops, legumes for N fixation, crop rotation, crop residue addition and minimum tillage can be adapted
to maintain soil health and fertility for long term. Organic matter contains a wide range of macro and
micro nutrients. On mineralization, these nutrients are released, in addition to contributing of organic
matter to the soil. This manure also improves physical properties and ultimately increase crop yield on a
sustainable basis. Organic matter also increases the activity of microorganisms which is essential for
soil health. So from the above points we conclude that it is soil organic matter which maintain soil
health and further our food security with quality produce. Now, more than ever, soil health is relevant to
global issues. Its administration is critical to advancing food and nutritional security.
Keywords: Organic matter, soil health, food security, green revolution.
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Conversion of farm waste to recalcitrant Carbon: Biochar
P. Anji Babu1, V.S.L. Rajrushi.K2 and A. Lalitha Kumari3
1. Ph. D scholar, Department of Soil Science and agricultural chemistry, Agricultural College, Bapatla,
ANGRAU.
2. Ph. D scholar, Department of Soil Science and agricultural chemistry, Agricultural College, Bapatla,
ANGRAU.
3. Professor and Head, Department of Soil Science and agricultural chemistry, Agricultural College,
Bapatla, ANGRAU.
E-mail: anjibabu.ab@gmil.com
Soil health is the continued capacity of soil to function as a vital living ecosystem that sustains plants,
animals and humans. Many soils properties impact soil health, but organic matter deserves special
attention. It affects several critical soil functions, can be manipulated by land management practices,
and is important in most agricultural settings across the country. Because organic matter enhances
water and nutrient holding capacity and improves soil structure, managing for soil carbon can enhance
productivity and environmental quality, and can reduce the severity and costs of natural phenomena,
such as drought, flood, and disease. In addition, managing soil carbon can reduce atmospheric
CO2 levels that contribute to climate change. Concerning the adverse effects of global climate change
on soil health and crop productivity, it is crucial to maintain the threshold level of organic matter in the
soil for maintaining physical, chemical and biological integrity of the soil and also to perform its
agricultural production and environmental functions (Srinivasarao et al. 2013). Biochar addition to soil
has potential to increase carbon in the soil over a long period of time due to its recalcitrant nature, and
half-life of biochar in soil is estimated to range from hundreds to several thousand years (Lehmann et
al. 2003). Therefore, conversion of organic waste to biochar using pyrolysis process is one of the viable
options that can enhance long-term carbon sequestration in the soil, reduce farm waste and improve
the soil quality. Agricultural crop residues form a major source of biomass in India and annually
approximately (91–141) × 106 t of surplus crop residues are produced from the six major crops in India
(IARI 2012). Out of 82 × 106 t surplus residues from the cereal crops, 44 × 106 t is from rice followed by
24.5 × 106 t from wheat, which is mostly subjected to on-farm burning. In case of fiber crops (33 × 106 t
of surplus residue), approximately 80% of the residues are from cotton and are subjected to on-farm
burning (IARI 2012). The common practice of residue burning in the agricultural field itself provides a
fast way to clear crop residues facilitating land preparation and planting for subsequent crop. However,
in addition to the loss of valuable biomass and nutrients, crop wastes burning leads to release of toxic
gases (i.e. 1 ton straw on burning releases 3 kg particulate matter, 60 kg CO, 1460 kg CO2, 199 kg ash
and 2 kg SO2.) and greenhouse gases (i.e. 70%, 7% and 0.66% of C present in rice straw is emitted as
CO2, CO and CH4, respectively, and 20%, 2.1% of N in straw is emitted as NOx and N2O,
respectively, upon burning) into the atmosphere. In this context, biochar, a pyrolysis product of crop
residues could be an alternate soil conditioner for enhancing soil health and crop productivity under dry
land ecosystem (Liu et al. 2013).
Keywords: organic matter, biochar, pyrolysis, biomass
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Soil is an important natural resource providing water, nutrient, and mechanical support for plant growth.
In agroecosystem, continuous manipulation of soil is going on due to addition of input, removal of
nutrients, changing water balance, and microbial life. These processes affect soil properties (physical,
chemical, and biological), and the deviation of these properties from the normal status is controlled by
soil buffering capacity and soil resilience. If these changes are beyond the reach of soil resilience, then
soil loses its original state, leading to soil degradation. At present, the extent of the degraded area in
the world is 1,036 to 1,470 million ha. This urges the need for maintaining soil health rather than the
mere addition of input for crop production. Soil health is an integrative property that reflects the capacity
of soil to respond to agricultural intervention, soil health assessment is to manage the soil for
sustainable production and to achieve sustainable productivity so that it continues to support both
agricultural production and the provision of other ecosystem services. Maintaining the physical,
chemical, and biological properties of soil is needed to keep it healthy, and this is possible through the
adoption of different agronomic approaches. The diversification of nutrient sources with emphasis on
organic sources, adoption of principles of conservation agriculture, enhancement of soil microbial
diversity, efficient resource recycling through the integrated farming system, and amendment addition
for correcting soil reactions are potential options for improving soil health. The agro-techniques such as
green and brown manuring in arable land and agroforestry on degraded and marginal land were
followed on piece meal basis and for economic gain. The potential of these and several other options
for maintaining soil need to be recognized, evaluated, and quantified for their wider application on the
front of soil health management avenues. The use of crop residue, agro-industrial waste, and untreated
mineral or industrial waste (basic slag, phosphogypsum, etc.) as soil amendments has a huge potential
in maintaining healthy soil along with serving as sources of crop nutrition.
Keywords: Soil health, soil degradation, agro-techniques, crop nutrition
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Fertility Mapping of Temperate Farm Soils of Regional Horticultural
Research Sub Station Bhaderwah (SKUAST- Jammu), India
Sanjeev K. Chaudhary, Manoj Kumar, N. Kotwal, Nirmal Sharma and Satish
Sharma
Regional Horticultural Research Sub Station, Bhaderwah, SKUAST-Jammu (J&K)-182222
Email: sanju_soils@rediffmail.com
Fertility mapping of Sartangal farm soils of Regional Horticultural Research Sub Station of SKUASTJammu situated at Bhaderwah in district Doda (J&K) was carried out. Representative soil samples
drawn from different land uses (walnut plantation, apple nursery, apple plant architecture, HD apple
plantation, fruit plant nursery, strawberry/oats, paddy/maize/oats, maize + rajmash/oats, apple mother
block and young plantation of kiwi + pecan + pear + persimmon + walnut) were analysed for important
physico-chemical characteristics and available nutrients. Accordingly, a fertility map of the study area
was prepared. These soils were sandy loam to sandy clay loam in texture with pH, EC and OC varying
from 5.30 to 5.74, 0.04 to 0.15 dS/m and 7.3 to 21.5 g/kg, respectively. Contents of available N, P and
K for these soils varied from 302.2 to 663.6, 24.65 to 96.05 and 107.85 to 364.0 kg/ha, respectively
whereas; available S, Mn, Fe, Zn, Cu and B varied from 1.87 to 30.40, 14.88 to 52.57, 29.30 to 39.24,
0.15 to 1.18, 1.89 to 4.08 and 0.08 to 1.05 mg/kg, respectively. As per NI values, these soils fell in high
category (NIV>2.33) of available N, P, Mn, Fe, Cu and B; medium category (NIV=1.67-2.33) of
available K and S and low category (NIV<1.67) of available Zn. Soil pH was significantly and positively
correlated with available P, K and B. EC showed significant and positive correlations with available P,
K, S, Mn, Zn and B; significant negative correlation with available Cu. Soil OC showed significant
positive correlations with available N, S and Cu. Available K showed strong synergistic relationships
with available P, Mn, Zn and B; and strong antagonistic relationship with available Cu. Regression
analysis indicated about 99 and 19% contribution of OC towards total variability in available N and Cu,
respectively. About 35 and 33% variability in available P and S, in order, could be attributed to pH and
EC together; while 32 and nearly 45% of that in available S and Cu, in order, could be attributed to EC
and OC together. EC alone could explain about 34, 75, 22, 42, 57, 16 and 60% of total variability in
available P, K, S, Mn, Zn, Cu and B, respectively.
Keywords: Available nutrients, correlations, fertility map, land use, physico-chemical.
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Assessment of soil quality indicators as influenced by inorganic and
organic fertilization in different rice-based cropping systemsof subhumid tropical Inceptisols
Samanyita Mohanty
Department of Agricultural Chemistry and Soil Science, Bidhan Chandra Krishi Viswavidyalaya,
Mohanpur, West Bengal-741252

Diversification of cropping systems with a provision of integrated nutrient management holds potential
in improving soil quality and sustaining ecological stability. A field experiment was conducted over
seven consecutive years (2013–2020) with three rice based cropping systems (rice-mustard-jute; ricewheat-maize+greengram;rice-lentil-sesame) and four nutrient management practices (NPK fertilizers
and biogas slurry or BGS in various combinations) in a sub-humid tropical Inceptisols under the new
alluvial zone of West Bengal to evaluate the influence of inorganic-organic fertilization on soil
quality.The experiment was laid out in strip-plot design and replicated thrice.Irrespective of the cropping
systems, the value of system rice equivalent yield (SREY) varied from 5.87 t ha -1in the plots treated
with 100% N through BGS to 7.78 t ha-1 under 100% NPK fertilizers. However, higher sustainable yield
index (SYI)values under the treatments receiving substitution of NPK fertilizers with BGS were
observedthat with the 100% NPK fertilizers. Soil samples were analysed for physical, chemical and
biological indicators after seven crop cycles and the soil quality index (SQI) was calculated by nonlinear
scoring functions following the methodology of principal component analysis and multiple regression
analysis-based minimum data set (MDS) selection. The best attainment of SQI was found in the ricelentil-sesame system (3.32), followed by the rice-wheat-maize+greengram (3.27) cropping system with
integrated nutrient sources.A greater value of SQI in the integrated treatments suggested that partial
substitution of chemical fertilizers with biogas slurry has an advantage over lone fertilizer
treatments.Among all the indicators under study, four soil parameters, namely, available nitrogen,
available boron, available sulphur and dehydrogenase activity were screened as key indicators which
contributed 26, 25, 24, 25%, respectively to the SQI in integrated chemical fertilizer and biogas slurry
treatment.
Keywords: Rice-based cropping system; biogas slurry (BGS); system productivity; sustainable yield
index
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Biochar and Its Impacts on Soil Physico-Chemical properties, nutrient
leaching and crop productivity
Anita Jaswal*, Arshdeep Singh and Manpreet Kaur
*Department of agriculture, Sant Baba Bhag Singh University, Khiala (Jalandhar), Punjab, email*jasanita91@gmail.com
MS Swami Nathan, School of Agriculture, Agronomy department, Shoolini University, Solan, Himachal
radish, 173229
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Biochar is gettingemerging awareness due to its capacity for carbon (C) sequestration, improvement of
soil health, fertility enhancement and crop productivity. The use of biochar as an amendment to
improve soil health and the environment has been a catalyst for the current global enthusiasm for
advancing biochar production technology and its management. Biochar is simply carbon rich
charcoal-like substance which is created by heating biomass (organic matter) in limited oxygen
condition, through a process known as pyrolysis. Locally available residual biomass which is not
economically important and caused crop loss can be used as an important source of biomass for
preparation of biochar. Biochar is able to reclaim soil acidity as well as it is also able to enhance the
soil fertility. Biochar decreases leaching of soil nutrients, improves soil structure and pH, reduces codependency on artificial fertilizers, enhances nutrient availability for plants, increases water quality of
runoff, reduces toxicity of aluminum to plant roots and microbiota and thus reducing the need for
lime, reduces bioavailability of heavy metals, thus works as bioremediation and decreases N 2O and
CH4 emissions from soils, thus further reducing GHG emissions.Soil amended with biochar has a high
potential to increase crop productivity due to the improvement in soil structure, high nutrient use
efficiency (NUE), aeration, porosity, and water-holding capacity (WHC), among other soil amendments.
Employment of biochar as a specialized soil amendment provides a practical approach to address
the anticipated problems in the agronomic and environmental sectors. Incorporating huge quantity of
biochar into soils provides numerous agricultural benefits. Moreover, most of the positive impacts of
biochar application have been observed when biochar was applied with other organic and inorganic
amendments and fertilizers. Biochar addition to the soil can decrease the nitrogen (N) leaching and
volatilization as well as increase NUE.
Keywords: Sustainable agriculture; leaching; water productivity; soil quality, amendment, biochar
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Natural Resource Conservation
Abhimanyu Yadav
Department of Agriculture Chemistry and Soil Science
P. G. College Ghazipur (UP)
To provide food and employment of increasing population is a major challenge in the future, excessive
exploitation and large-scale land use have led to the rapid destruction of natural environment
worldwide. The poorly managed environment increases the long-term risk in land degradation, climate
change, land productivity, formation of saline-sodic and water logged soil, soil erosion, moisture and
nutrient deficiency and water and air quality. Conservation practices are helpful in lowering the risk,
biodiversity and ecosystem management and provide safe and clean food, air, and water. Thus,
conservation practices (forestry, dam) are key source in securing biodiversity and environment.
Keywords: Natural Resources, Conservation, Environment
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Use of Crystallization Inhibitors in Soils Contaminated with Brine as
Remedies
Geeta Kumari 1, Navnit Kumar 2 and Aman Jaiswal3
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2.Assistant Professor, Deptt. of Agronomy, SRI, RPCAU, Pusa
3. Assistant Professor, Deptt. of Microbiology, CBS&H, RPCAU, Pusa

Soil salinization is one of the main constraints to food security. The deposition of salt in the soil is a
natural process; however, human activities such as inappropriate farming practices, poor drainage and
inefficient water management have accelerated the salinization process. It is therefore, necessary to
reclaim these saline areas and improve the plant's ability to resist soil salinity. Many strategies were
evolved to desalinize the soils, consisting of leaching, developing halophytes, subsurface drainage.
However, these techniques are either expensive or effective or take years or centuries to get rid of salts
from the foundation zone. We present a unique technique for removing blooming salts from the soil
surface, which would be a more permanent solution for remediating soils contaminated with brine.
Surface application of a crystallization inhibitor (ferric hexacyanoferrate) to soils contaminated with
brine followed by an evaporation stream resulted in the growth of dendritic crystals above the soil
surface. This procedure made it possible to easily collect salts in 7 days without any mechanical
alteration of the soil. Future studies should include field trials, evaluating the fate and transport of the
reaction product, and identifying other changes to rapidly extract salts.
Keywords: Salinization, Brine contaminated soil, Crystallization Inhibitor, dendritic crystal.
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Soil Health management: current and future strategies
HibbahJaved, Upma DuttaandBrajeshwar Singh
Division of Microbiology, Faculty of Basic Sciences, S.K. University of Agricultural Sciences and
Technology of Jammu, Jammu and Kashmir, India
*brajeshbhau@yahoo.co.in
Soil is a critical resource, the way in which it is managed can improve or degrade the quality of that
resource. It is a complex ecosystem where living microorganisms and plant roots bind mineral particles
and organic matter together into a dynamic structure that regulates water, air, and nutrients. Healthy
soil leads to profit, productivity and good agricultural systems. Healthy soil provides multiple functions
that provides growth of plants besides nutrient cycling, biological control of plant pests, and regulation
of water and air supply. Current studies show that the alternative soil organic amendments have
tremendous potential to increase organic matter of soil and overall productivity. Applications of these
organic amendments improve soil by influencing biological (enzyme activities) along physical and
chemical properties of soil. These organic amendments either used alone or along with given dosage of
fertilizers results in high productivity of crops. Vermicomposting and composting strategies used to
convert alternative organic sources biomass to products rich in nutrients for plants.Diversity and activity
of soil microorganisms alsocontribute to soil health. Cyanobacteria, beneficial nematodes and
Arbuscular mycorrhizal fungi add more nutrients to the soil and enhance availability of water to plants
besides resistance to environmental stress, phytochrome production and maintaining nutrients cycle.
Other strategies to improve soil health such as tillage and organic farming increase diversity,
abundance and activity of soil micro biota. Conservation tillages increase profit through reduced input
and labor costs compared to conventional tillage.
Keywords: Soil health, organic amendments, profit.
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Effects of Pyrazosulfuron - Ethyl Application on Soil Enzyme Activities
under Rice - Rice Sequence in Eastern Himalayan Region, India
K. Mahanta1*, J. Deka1, D. K. Patgiri1, N. Baruah1, D. J. Rajkhowa2 and H. Verma2
1Assam Agricultural University, Jorhat, Assam, India
2 ICAR Research Complex for NEH Region, Nagaland Centre, Nagaland, India
*Corresponding author: (E-mail: kaberi.jorhat@gmail.com)
In India, 33 per cent of total agricultural loss is accounted for weed infestation. Rice is one of the most
important crops of North East India as well as India. Weed management is the major considerations for
realizing higher productivity. Yield loss due to uncontrolled weed growth in transplanted rice ranges
from 16 - 86%. Diversified weed flora consisting of grassy and broad - leaved weeds, often requires a
variety of herbicides. Chemical control of weeds is often preferred due to its economic and efficient
control compared to manual and mechanical methods. Herbicides constitute only 12 % of the
agrochemicals used in rice cultivation. Among the herbicides, the pre-emergence herbicides
preventing the emergence of weeds are very popular among the rice farmers of North-East India.
Pyrazosulfuron – ethyl (Ethyl 5-[{4, 6-dimethoxypyrimidin-2-ylcarbamoyl}sulfamoyl]-1-methylpyrazole-4carboxylate) is a sulfonylurea herbicide and highly effective at very low rate of application is gaining
popularity among the farming community. Among the low dose high efficacy (LDHE) herbicides
pyrazosulfuron ethyl is very effective against grasses, sedges and broad leaved weeds in rice . The
recommended field rate (RFR) of pyrazosulfuron – ethyl is 25 g a. i. ha-1 and is 80-90 % effective.
However, the potential hazard of the herbicide residue in soil is a great concern. Soil enzyme activities
such as Acid phosphatase, dehydrogenase activity, and urease are considered primary indicators of
soil health. Enzyme activities can therefore be used to determine the impact of xenobiotics such as
herbicides or pesticides on soil microbiological quality. Accordingly, a study was initiated during 2016 to
evaluate the effect of pyrazosulfuron – ethyl in rice – rice cropping sequence at Research Farm of the
university, Jorhat, Assam, India. Treatments comprised of T1 - Farmers practice (pretilachlor 0.75 kg ha1 + NPK at RDF), T2 - Pyrazosulfuron 25 g ha-1 + 2,4-D 0.5 kg ha-1 (100% nutrient through fertilizers), T3
- Pyrazosulfuron 25 g ha-1 + 2,4-D 0.5 kg ha-1 (75% nutrient through fertilizers + 25% nutrient through
organic source), T4 - Pyrazosulfuron 25 g ha-1 + 2,4-D 0.5 kg ha-1 rotated with pretilachlor 0.75 kg ha-1
(75% nutrient through fertilizers + 25% nutrient through organic source) and T5 - Pyrazosulfuron 25 g
ha-1 + 2,4-D 0.5 kg ha-1 rotated with pretilachlor 0.75 kg ha-1 (75% nutrient through fertilizers + 25%
nutrient through organic source). The organic manure was applied through vermicompost. The rice
variety “Basundhara“and “Ranjit” was grown as transplanted summer and winter rice. The soil texture
was sandy loam, acidic (pH 4.5) with CEC 6.18 cmol(p+) kg-1. The results revealed that irrespective of
the treatments, significantly higher acid phosphatase (μg p-nitrophenol g-1soil h-1), dehydrogenase (μg
TPF g-1 soil 24h-1) and urease (μg NH3 released g-1 soil h-1) activities were recorded in winter rice as
compared to summer rice. Significantly higher enzyme activities resulted with treatments 25% nitrogen
supplementation through organics, irrespective of the seasons. However, the pyrazosulfuron
application resulted in inhibition of the enzyme activities up to 15 th day of application of herbicide,
beyond which a stimulation in microbial activities was observed irrespective of treatments and seasons.
Key words: Pyrazosulfuron – ethyl, rice - rice sequence, acid phosphatase activity, dehydrogenase
activity and urease activity

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

226

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Residual Effect of Biochar on Yield of Chickpea and Soil Properties
Grown after Maize In Vertisol
Laharia G.S, Prajakta Jadhvar and A.B. Aage
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola
Email: lahariags@gmail.com
The present investigation entitled, “Residual effect of biochar on yield of chickpea and soil properties
grown after maize in vertisol” was undertaken during 2020-21 at Research Farm, Department of
Agronomy, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola. The experiment was laid out in
Randomized Block Design with eight treatments and three replications. The objectives were to study
the residual effect of biochar on soil properties, uptake of nutrients, yield and quality of chickpea as well
as its residual response for increasing carbon in soil. The treatments comprised of unfertilized control,
chemical fertilizer alone and their combinations with different doses of biochar. The soil of experimental
site was medium black belongs to Vertisol and alkaline in reaction. The soil and plant samples were
collected and analyzed for their different properties. Grain yield of chickpea, total uptake of nitrogen,
phosphorus and potassium and quality parameters like test weight and protein content were also
significantly increased due to application of 100% RDN (Biochar @ 5 t ha -1 applied in kharif season).
Soil physical properties viz. bulk density was reduced with the application of 100% RDN and was nonsignificant. Water holding capacity was significantly increased with application of 100% RDN (Biochar
@ 5 t ha-1 applied in kharif season). Soil organic carbon, SOC stock as well as available NPK after
harvest of chickpea were significantly increased due to application of 100% RDN. Proper plant nutrition
is an important factor for improving yield and quality of agricultural production. Use efficiency of N was
found maximum with application of 75% RDN and use efficiency of P and K were recorded maximum
with application of 100% RDN (Biochar @ 5 t ha-1 applied in kharif season) over remaining treatments.
From this study it can be concluded that, soil application of 100% RDN + Biochar 5 t ha-1 for kharif
maize and 75% RDN for rabi chickpea were favourably influenced the physical and chemical properties
of soil, uptake of nutrients, yield and quality of chickpea as well as slight improvement in soil fertility
status was observed.
Keywords: chickpea, biochar, soil organic carbon, vertisol

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

227

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Land Evaluation of Karadihalla sub-wateshed in Northern dry zone of
Karnataka using remote sensing and GIS for watershed Development
Patil, P.L., Geetha, G.P., Deepa Kalappanavar, Ragini Patil, Basavashree Yadawad,
Kuligod, V.B. and Dasog, G.S.
Sujala III project, Department of Soil Science and Agricultural Chemistry, University of Agricultural
Sciences, UAS, Dharwad-580005, Karnataka
Land resource inventory of Karadihalla sub-watershed, Gadag district, Karnataka was made using
geospatial techniques. The transects were identified in the field representing different landforms and
soil profiles were dug open and studied. The horizon wise soil samples were collected and analysed for
various physical and chemical parameters. The soil map showing fifty-nine phases and twenty-six
series was prepared. Out of 5199 ha major area of 1822 ha is occupied by Hombal series which is very
deep (>150cm) and non-gravelly (0-15 %) to very gravelly (35-60 %) with texture clay with moderate
erosion. Alwandi series occupies 552 ha area with very deep (>150 cm) non-gravelly (0-15 %) to very
gravelly (35-60 %) soil having clay texture and moderate erosion, Madaganuru series accounts for 186
ha with very deep (>150 cm), gravelly (15-35%) to very gravelly (35-60 %) clay texture with moderate to
severe erosion. The land suitability for major crops like sorghum, maize, cotton, chickpea, pigeon pea,
green gram, grapes, mango, amla etc was worked out based on the soil properties. The database was
used for suggesting appropriate cropping system for the location, there by utilizing land resource for the
best suited crop. Majority of crops occupied moderately suitable area followed by not suitable and
marginally suitable area. Among all the crops, sorghum is highly suitable for 72.06 per cent of the area.
Major constraints for moderately and marginally suitable area are soil characteristics and rooting
condition.
Key words: Land resources inventory, Land capability, Land suitability for crops
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ORGANIC FARMIMG IN INDIA: CHALLENGES AND OPPORTUNITIES- A
REVIEW
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Corresponding author- akankshaam8222@gmail.com
Organic farming is one of the many ways in which to achieve sustainable agricultural goals. Many of the
methods used in organic farming such as inter-cropping, mulching and integration of crops and
livestock are no different from the various agricultural systems including traditional agriculture practiced
in ancient countries such as India. It provides pollution and non-chemical and nutritious food to people.
The agricultural development policy of developing countries needs to focus on increasing agricultural
productivity, low cost, efficient and low-impact products for people and the environment. Organic
farming programs have attracted increasing attention over the past decade because they are seen as
providing solutions to the problems that currently plague the agricultural. The area under subsistence
farming has doubled from 11.83 lakh ha in 2014 to 29.17 lakh ha by 2020. Over the years, ecological
enhancement activities have led to the creation of specific national products, increased domestic supply
and exports of biological products from the northeaster region. According to international data from the
Research Institute of Organic Agriculture and the International Federation of Organic Agriculture
Movements (IFOAM) Statistics 2020, India has over 1.9 million farmers as of March 2020, which is 1.3
per cent of 146 million agricultural landholders. Total producers in India are about 7’222 managing
almost 12.1 million hectares. This constitutes about 2.6 percent of the agriculture land in the area. In
India there are some states which take initiatives to grow organic farming or started it i.e., Odisha,
Karnataka, Chhattisgarh etc. Farmers of these states take the initiative to grow organic produce of
agriculture. There are around 3496800.34 MT. These include oilseeds, fiber, sugarcane, cereals and
millets, pulses aromatic and medicinal plant as organic. This will help to improve the status, profitability,
and awareness in the society. There are the 24 certified agencies in India. These companies are
regulating the certified products and give the certification to the owners by inspection. There agencies
are present in globally and in India. The major challenges faced in organic production are literate
farmers, lack of government institutions, certification and accreditation agencies, poor customer service
from Indian traders, restrictions for importing Indian organic products due to contamination and poor
quality. Opportunities are the default organic land and producers from northern hills with low or no use
of chemicals could be explored or brought under organic agriculture. Hence, Under Indian Scenario
with majority of small and marginal farmers. The availability of organic inputs support from government
institution and certifying agencies, better market facilities can make organic agriculture viable and
sustainable alternative.
Keywords: Organic Farming, Opportunities, Profitability, Certified Agencies

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

229

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Magnitude of Organic Inputs on Yield of Cotton and Sequestration of
Carbon in Degraded Vertisols of Purna Valley
N.M. Konde, V.K. Kharche, S.D. Jadhao, S.M. Bhoyar, Nilam Kanase, B.A. Sonune
and A.B.Age
Department of Soil Science and Agricultural Chemistry
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola
An investigation wasundertaken to find out the magnitude of organic inputs on yield of cotton and
sequestration of carbon in degraded vertisols of Purna valley. The study was implemented on selected
farmers’ fields in Purna valley during 2015-16. The treatments comprised of five different green
manures, two crop residues, gypsum and control. The nine treatments replicated on three farmers’
fields using randomized block design. Soil microbial biomass carbon (SMBC) was observed to be
significantly increased under various treatments of organic amendments. It was comparatively lower
with gypsum and control, while it was highest 168.72 µg g-1 soil with the use of dhaincha in situ green
manuring. The highest SMBN (79.39 µg TPF g-1 24 h-1 ) was noticed with incorporation of dhaincha
which was at par with Sunhemp in situ green manuring (68.66 µg TPF g -1 24 h-1). In case of soil
respiration, among all treatments dhaincha in situ green manuring resulted 53.10 mg 100 g-1 soil
respiration which was significantly at par with sunhemp in situ green manuring (50.99 mg 100 g-1 soil).
While in respect of carbon stock, the highest (15.21 Mgha-1) carbon stock was noted with the use of in
situ green manuring of Sunhemp followed by cow pea in situ green manuring. Dhaincha and sunhemp
have shown remarkable results in sequestration of carbon under cotton. Similarly, it has also
contributed positively to sequestration of CO2 in upper as well as subsoil. The application of gypsum
showed higher yield of cotton (12.29 q ha-1) followed by adoption of dhaincha 11.70 q ha -1 in situ green
manuring. Therefore, adoption of green manuring and crop residues are advisable for improvement of
degraded lands and yield of cotton in Purna valley of Vidarbha region in Maharashtra.
Keywords: green manuring, sequestration, treatments, sunhemp
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Influence of Organic Manures Application on Soil Organic Carbon
Content
P. Malathi1 and K.M. Sellamuthu2
1Assistant

Professor (SS&AC), Department of Soil Science and Agricultural Chemistry, Tamil Nadu
Agricultural University Coimbatore, Tamil Nadu
2Associate Professor (SS&AC), Department of Natural Resources Management, Horticultural College
and Research Institute, Periyakulam – 625 604, Tamil Nadu
Sustainable agriculture and maintenance of soil health can be achieved only with the application of
organic manures. Two field experiments were conducted at Agricultural College & Research Institute,
Killikulam, Tamil Nadu to study the effect of organic manures and their time of application on chillies.
The field experiments were conducted in split plot design with different sources of organic manures
(FYM, Vermicompost and FYM +Vermicompost) and time of application of organic manures (All basal,
2, 3 and 4 splits). Soil samples were collected on 30, 60, 90 days after planting (DAP) and after the
harvest of chillies and analysed for organic carbon content. Among the sources, FYM 100% application
recorded significantly higher values of organic carbon during 30 DAP (9.3 and 9.8 g kg -1 in field
experiments I and II respectively) which declined with advancement of days. Regarding time of
application, during 30 DAP, all basal application recorded significantly higher values (9.5 and 10.3 g kg 1 in field experiments I and II respectively) and thereafter significant variation was not observed among
the treatments with respect to time of application of manures in both the field experiments. Inorganic
fertilizer applied treatments recorded lower organic carbon content when compared to organic manure
applied treatments. Application of inorganic fertilizers recorded organic carbon content in post-harvest
soil of 6.9 and 7.6 g kg-1 in field experiments I and II respectively in Blanket recommendation dose and
7.5 and 8.0 g kg-1 in field experiments I and II respectively in Soil Test Crop Response- Integrated Plant
Nutrition System (STCR IPNS) based recommendation. Lowest organic carbon content in post harvest
soil of 5.2 and 4.9 g kg-1 in field experiments I and II respectively was registered in absolute control.
Keywords: organic manures – sources and time of application - soil organic carbon content
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Surface morphology and structural characteristics of rice husk and its
biochar and vermicompost
Amritha, K1. and Jayasree Sankar, S2.
(1Department of Agriculture, School of Agriculture and Biosciences, KITS, Coimbatore,
amritha@karunya.edu
2 Department of Soil Science and Agricultural Chemistry, College of Horticulture, Thrissur)
Rice is the most important food crop of the developing world, the staple food of more than half of the
world’s population, and an important residue producing crop in Asia.The milling of paddy yields large
amount of husk. Many a times, the crop residues are looked upon as waste materials that calls for
disposal, but it has been increasingly realized that they are important organic resources and not
wastes. Appropriate management of crop residues for agricultural use is of great significance and
relevance. One of the best management options is the recycling of crop residues, which converts the
surplus farm waste into useful products that meets nutrient requirement of crops. Production of biochar
and composting of the residue are the effective and proven residue management strategies that have
high potential to improve soil properties and crop productivity. As a part of the investigation, both
biochar as well as vermicompost were prepared from the rice husk. Surface morphology or physical
structure of rice husk, biochar and vermicompost were examined using scanning electron microscope
(SEM). SEM analysis was carried out to understand the changes in physical structure during
vermicomposting as well as pyrolysis of rice husk.SEM image of rice husk exhibited well- arranged
micro-bumps on the surface. In the micrograph of vermicomposted rice husk, part of initial rice husk
structure containing epidermis was visible. This might be due to incomplete decomposition of husk
during vermicomposting because of high lignin content and C: N ratio. It indicates that technology of
composting rice husk using earthworms was not much suitable. Whereas, the SEM image of biochar
was porous, fragmented and heterogeneous.Structural chemistry of rice husk and its products such as
vermicompost and biochar were characterized using Fourier Transform Infra-Red spectrometer
equipped with Attenuated Total Reflectance (FTIR-ATR).Each peak in FT-IR is assigned with
corresponding functional groups and it clearly explained the presence of C, H, Oand N in the rice husk
and products.Silicon is a major component in the chemical structure of rice material, and is illustrated
by Si-O-Si and Si-H bond in FT-IR spectra of husk and itsproducts.The complete disappearance of OH/N-H stretching and almost disappearance of aliphatic C-H stretching was noted in the spectrum of
biochar. While peaks arising from the aromatic stretching became more apparent. FT-IR spectra of rice
husk biochar revealed its aromatic and recalcitrant nature. Pyrolysis process created more recalcitrant
character by increasing aromatic compounds and is thus suitable for carbon sequestration.
Keywords: rice husk, biochar, vermicompost, SEM, FT-IR
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Hydrological studies of micro watershed for watershed development
planning
P. L. Patil, C. B. Meti, Megha Kulkarni and Vasantgouda Roti
University Of Agricultural Sciences, Dharwad

The study of occurrence, distribution and movement of water on the earth is possible only by
conducting detailed study in micro-watershed, sub-watershed or in watershed scale. The hydrological
responsibilities of any micro-watershed/sub-watershed essentially involve survey, investigation, design
of hydro-meteorological activities and collection of more reliable numerical data with an appropriate
spatial distribution from various origins. The study includes measurement of rate of infiltration, rainfall,
groundwater level, bore well yield, groundwater quality and soil moisture monitoring. The availability of
such data will enhance the accuracy of the hydrological analysis, which provides the information on
which design and operation concepts may be done to aid the decision support system for watershed
planning and management. The study was conducted under Sujala project funded by World Bank in
Dadamatti-4 micro watershed situated at Vijayapura district, Karnataka state. The study revealed that
the average monthly ground water level from surface was highest in the month of March-2020, lowest in
the month of December-2020. The average discharge of bore well was highest in Rabi season of 202021 (2.88 lps) and lowest in summer season of 2019-20 (1.52 lps). The average monthly soil moisture
was lowest in March-2020 and highest in September-2020. The seasonal water quality of bore well was
evaluated. This information were very much essential for development of watershed planning for future
study.
Key words: Sub watershed, water yield, GIS, access tubes and TDR
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Recycling of Crop Residues for Soil Quality and Crop Productivity
Improvement
Omkar Singh1, Shivangi2, Anand Singh and Shakti Om Pathak1
1Department of Soil Science & Agricultural Chemistry, 2Department of Agronomy,
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, 250110
Email: singhshivangi.agri@gmail.com
Soil, like air and water, is a fundamental natural resource supporting a variety of ecosystem goods and
services to the benefit of the mankind. Soil quality can be defined as the fitness of a specific kind of soil,
to function within its capacity and within natural or managed ecosystem boundaries, to sustain plant
and animal productivity, maintain or enhance water and air quality, and support human health and
habitation (Karlenet al., 1997). Therefore, maintenance of soil quality should be must to sustain and to
enhance the crop production. Adoption of the rational cropping practices, such as crop residue
recycling, manure application, conservation tillage and farmland fallow would be a century need for
improving the soil quality and ecosystem function. Retention of crop residues in a field after crop
harvest can supply essential plant nutrients, accumulate SOC, and thereby maintain or improve soil
fertility status. Effects of crop residue addition are often observed when it was integrated with reducedtillage systems or with improved nutrient management. Pervaiz et al. (2009) observed that mulch
increased soil organic matter (1.32 g kg-1) and soil moisture contents (17%) but decreased bulk density
(1.35 Mg m-3) and soil strength (464 kPa) compared to control. Crop residues at the soil surface act as
shade; serve as a vapor barrier against moisture losses from the soil, causing slow surface runoff.
Among combined use of organic manure, FYM + phosphocompost and pigeonpea stalk +
phosphocompost resulted in improvement of physical, chemical and biological properties of soil over
recommended dose of fertilizer (RDF) application (Nagar et al., 2016). Chen et al. (2017) studied the
effect of no straw return (N) and straw return (S) at three experimental sites and observed that S
treatment significantly increased concentrations of total organic carbon (TOC, except for Qujialing site),
dissolved organic C (DOC) and microbial biomass C (MBC), but did not significantly affect the easily
oxidizable C content in the three sites. In the recent past, biochar and crop residues have attracted lots
of attention as a viable strategy for maintaining soil health. Biochar application in soil has been shown
to change soil biological community composition and abundance (O’Neill et al., 2009; Liang et al.,
2010). The process of straw decomposition is mainly mediated by soil microorganisms, and is affected
by many factors including soil texture, straw quality and climate (Chen et al., 2014). Straw mulch
significantly increased the amount and biomass of earthworms. Grass mulch positively influenced the
amount (significantly compared with unmulched plots) and biomass of earthworms (Darija et al., 2010).
Since recycling of crop residues not only improves the physical, chemical and biological properties of
soil but also increases crop production. Therefore, use of crop residues through proper recycling in soil
rather than burning unnecessarily, shall be promoted.
Keywords: ecosystem, Soil quality, residue recycling, Soil organic carbon (SOC).
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An Approach for Soil Health Improvement Using Crop Residues: BioChar Production Technology
Omprabha, S. Gangil and V.K. Bhargav
ICAR-Central Institute of Agricultural Engineering, Bhopal
Email: omprabha143@gmail.com
Biochar is a fine-grained charcoal, high in organic carbon and largely resistant to decomposition. It is
produced from pyrolysis of plant and waste feedstocks. As a soil amendment, biochar creates a
recalcitrant soil carbon pool that is carbon-negative, serving as a net withdrawal of atmospheric carbon
dioxide stored in highly recalcitrant soil carbon stocks. Biochar can reduce the need for chemical
fertilizers, resulting in reduced emissions of greenhouse gases from fertilizer manufacture. Biochar can
reduce emissions of nitrous oxide (N2O) and methane (CH4), two potential greenhouse gases from
agricultural soils. Future progress in biochar implementation will be centred around addressing the
issue of biochar quality standards and performance requirements for the development of the market for
biochar. Most companies that sell biochar today make energy production as their primary project as
they wait for agricultural research data to measure the value of a given biochar application. Since the
quality of biochar varies greatly depending on the feedstock and process conditions. The quality of
biochar depends on generating environment and number of parameters involved while preparing
biochar. By controlling these factors, the desired properties can developed in biochar that can used for
different aspects/ applications such as soil amendment, water purification, and fuel, etc. In order to
produce needed quality of biochar, the development and utilization of some kind of mechanical systems
are required. The design of such systems should be such that the desired process parameters can
easily be controlled and the raw as well as processed biomaterials can be effectively handled. The
production process parameters are mainly temperature, time and environment. The interactions of
these three parameters are very important to impose specific properties in biochar to be generated.
Parameters for characterization of biochar, i.e., pH, volatile compound content, water holding capacity,
ash content, bulk density, specific surface area and pore volume are important. The present paper
highlights the real practical experimental experiences to generate the biochar using different conditions
and different kind of systems.

Keywords: Biochar, production technology, soil amendment
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Alleviation of salinity stress by application of silicon in maize
genotypes
Muhammad Mohsin Raza*1,, Malik Muhammad Yousif1, Sami Ullah3, Tariq Aziz2
1Pakistan Agricultural Research Council, Arid Zone Research Institute, Bahawalpur.
2 Institute of Soil Environmental Sciences ,University Of Agriculture Faisalabad
3 Key laboratory of Plant Nutrition and Fertilizer research, Institute of Agricultural resources and
regional planning, Chinese Academy of Agricultural Sciences, Beijing, China.

Salinity is a global problem which adversely affects the physiology and morphology of plant, ultimately
reducing the plant growth and yield. Improving salinity tolerance in plants is an important strategy for
sustainable agriculture. Silicon (Si) is known to alleviate biotic and abiotic stresses which ultimately
improve plant fitness. Silicon in the form of silicic acid is available to plants, so Si was applied in the
form of silicic acid to determine its possible role in mitigation the negative effects of salinity in two
genotypes of maize at vegetative stages. Two maize cultivars, Syngenta-8441 and EV-1089 were sown
in pots arranged in CRD factorial design. There were two salinity levels (0 and 60mM) with and without
addition of silicic acid (0 and 2mM). Sodium chloride (NaCl) was applied in two splits: first half dose
along with full dose of silicon at sowing time and second half dose of NaCl after 14 days of germination.
Distilled water was used for irrigation. Maize plants were harvested for data recording at 25 and 50
days post germination. Growth and chemical parameters were recorded through standard method.
From the samples, accumulation of Na+ and K+ in root and shoot was also determined through standard
meters. Recorded data was analyzed statistically and means were separated using LSD test at 5%
level of significance. The effects of Si, Na+ and K+ concentration in root and shoot were estimated on
the basis of variation in growth of different cultivars. From results it cleared that Si application improves
plant fresh and dry weight significantly with and without salt stress. Uptake and concentration of K + in
shoot was increased with Si application and decreased with salt stress due to Na + concentration in
shoot. By Si application increasing K+ concentration and decreasing Na+ concentration in root and
shoot is a possible mechanism to increase salinity tolerance in plants. However, these results showed
the beneficial effects of Si on salt stress, but additional studies are needed on the rate and onset of
salinity to examine the interrelating factors and better understanding the mechanisms.
Keywords: salinity, silicon, salt stress
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Soil carbon: an exemplar indicator of soil security
P.K. Rai*, Nemichand Yadav** and Hafsa Abdullah***
* & ** SKUAST-J,

Jammu *** SKUAST-K, Srinagar

Soil security is the ability for soil to sustain functions to provide planetary services and human
wellbeing. Soil organic carbon (soil carbon) is one of the significant universal indicators. Globally, soil
contains approximately 2344Gt of organic carbon (OC), which is the largest terrestrial pool of OC. In
the soil profile, approximately 615 Gt of OC is stored in the top 20 cm, 1500 Gt of OC stored in the first
meter, and 2344gt of OC is stored in the top three meters of soil. However, approximately 9 Gt C is
anthropogincally released to the atmosphere annually from fossil fuel sources and ecosystem
degradation. There are other indicators, including soil pH but carbon is a workable exemplar. Soil
carbon is routinely measured and plays a vital role in soil function. Generally, soils lower in carbon are
less functional; soils higher in carbon have enhanced resilience. Increasing and managing soil carbon
and the soil biota that transform soil carbon is a key mechanism for improving and maintaining the
functionality of soil and its ability to support ecosystem. This can be achieved through all the agricultural
and land management practices that are known to increase soil carbon. Increased plant diversity can
enhance positive soil feedback on residue decomposition and soil SOM stabilization, and many
contribute to C accumulation in soils with crop rotation. Through soil supply of macro and micro
nutrients, soil health, mediated by SOC dynamics is a major determinant of food and nutritional
security. Since SOC content influences all soil functions and is easily measurable, it can be a suitable
indicator of the soil capacity to supply ecosystem services. This concept reinforces the suitability of
SOC as an appropriate indicator for soil management decision and land use planning. However, the
rapidly increasing global human population is exerting enormous pressure on natural resources, as a
result of the need to provide food and fibre to supply demands from the increasing population.
Consequently, there has been conversion of natural land areas to agricultural land and for other
purposes globally in pursuit of meeting the human demand for food and fibre. This land use change has
resulted in losses of SOC, which negatively affects production and diminish ecosystem. Soil Organic
carbon associated with ecosystem services that are essential to human well-being i.e., climate
regulation, water supplies and regulation, nutrient cycling, erosion protection and enhancement of
biodiversity.
Keywords: Soil Carbon, Soil security, climate Change
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SOIL HEALTH IN AGRICULTURAL ECOSYSTEMS: CURRENT STATUS
AND FUTURE PERSPECTIVES
N. Prabhavathi. K.V. Naga Madhuri. K. Nagaraju,
Department of Soil Science and Agril. Chemistry, S.V. Agricultural College, ANGRAU, Tirupati-517502,
A.P. India
Corresponding author mail: prabhasac26@gmail.com

Humanity thrives when soils are healthy as soils provide food, fiber, shelter, and a life-sustaining
climate. Awareness of the need to optimize soil functions to grow food for an expanding human
population and a desire to sustain environmental quality has led to an intense interest among
stakeholders and practitioners in enhancing soil health. The public has become aware of soil health
only in the last few years; however, for the seasoned soil scientists and agronomists, the journey to
improve soil health began a long time ago, starting with the Dust Bowl Era and later to what was called
soil quality movement. This article aims to review our current understanding of soil health by examining
the history and evolving definition of soil health and then exploring the best soil health indicators from
the physical, chemical, and biological domains that could be used to support practices for enhancing
soil functions. Improving soil health will enhance soil functions, and so the conclusion that improving
soil health involves enhancing soil organic carbon is justified. We briefly review the various soil health
indicators and management options for enhancing soil health and explore. The social and economic
perspectives of the call for farmers to use soil health practices. We conclude the review by examining
the current knowledge gaps and suggesting ways to advance soil health understanding and
conversation. For the agricultural community, we present a new definition of soil health as the capacity
of soils to provide a sink for carbon to mitigate climate change and a reservoir for storing essential
nutrients for sustained ecosystem productivity.
Keywords: Soil health, Soil quality, Indicators, Soil organic carbon, Field practices.
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Soil Health Management: Current and Future Strategies
P Venkatesh1 J Rakesh2 S Sravanthi3 T Ramakrishna4
M.sc(ag), Department of Crop Physiology, PJTSAU, Rajendranagar, Hyderabad
Ph. D Scholar, Department of Agronomy, BCKV, Mohanpur, West Bengal
Research associate, Department of Agronomy, KrishiVigyan Kendra,
Rastakuntabai, Vizianagaram, Andhra Pradesh
Ph.D. Scholar, Department of Genetics and Plant Breeding, PJTSAU, Rajendranagar, Hyderabad

Interest in the quality and health of soil has been stimulated by recent awareness that soil is vital to
both production of food and fiber and global ecosystem function. Soil health, or quality, can be broadly
defined as the capacity of a living soil to function, within natural or managed ecosystem boundaries, to
sustain plant and animal productivity, maintain or enhance water and air quality, and promote plant and
animal health. Soil quality and health change over time due to natural events or human impacts. They
are enhanced by management and land-use decisions that weigh the multiple functions of soil and are
impaired by decisions which focus only on single functions, such as crop productivity. Criteria for
indicators of soil quality and health relate mainly to their utility in defining ecosystem processes and in
integrating physical, chemical, and biological properties; their sensitivity to management and climatic
variations; and their accessibility and utility to agricultural specialists, producers, conservationists, and
policy makers. Although soils have an inherent quality as related to their physical, chemical, and
biological properties within the constraints set by climate and ecosystems, the ultimate determinant of
soil quality and health is the land manager. As such, the assessment of soil quality or health, and
direction of change with time, is the primary indicator of sustainable management. Scientists can make
a significant contribution to sustainable land management by translating scientific knowledge and
information on soil function into practical tools and approaches by which land managers can assess the
sustainability of their management practices.
Keywords: Soil health, global ecosystems productivity, organic amendments, biological, inherent quality
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Shubham Mishra
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Soil health refers to the structural, chemical, and biological condition of the soil. Soil Structure
determines the way or arrangement of soil in the solid parts of the soil and the pore space between soil
particles. The texture of soil plays an important in Agriculture more clayey in texture results in high
water holding capacity (WHC). Sand, silt, and clay are the primary particles of soil. Soil texture directly
affects the WHC of soil. Bulk density refers to the measurement of how closely the soil particle is
packed together compaction, to minimize soil disturbance and production activities. When soil is wet,
we can reduce the high bulky density and compaction of the soil. By using modern and sustainable
cropping practices like crop rotation, mulching, cover crops to reduce soil and water erosion and
promotes Biodiversity increases soil health and soil function. For the healthy regeneration of soilbacteria, fungi, and other microbes are responsible. Maximize the plant diversity will cause good soil
health. The chemical condition of soil refers to the plant nutrients. There are 17 essential nutrients
element which promotes good soil health as well as plant health- Carbon, Oxygen, Hydrogen, Nitrogen,
Phosphorus, Potassium, Chlorine, Magnesium, Sulphur, Zinc, Manganese, Boron, Copper, Calcium,
Iron, Nickel, and Molybdenum, adding these nutrients in the soil in adequate quantity will lead to aid soil
productivity and health. Maintaining soil pH (6.5-7.5) by applying the proper amount of nitrogen
fertilizer, liming, and cropping practices. Use of Bio Fertilizer rather than chemicals such as Rhizobium,
Azotobacter, Azospirillum, and Blue-green Algae (BGA). Use of Bio Pesticides such as Microbial Bio
Pesticides, Plant incorporated protectants, Botanical Pesticides, and Pheromones will be promoting soil
health in future aspects.
Keywords: Soil health, strategies, crop rotation, mulching
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Neha Thakur and Arshdeep Singh
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Soil is the top layer of the earth's crust, and it is made up of small particles, dead organisms, minerals,
and water. Soil health refers to the soil's ability to function as a vital living ecosystem and its quality.
Implementing techniques that either sustain or increase the soil's physical, chemical, and biological
qualities to improve soil function is what maintaining soil health entails. Many degraded soils exist
around the world that are no longer productive and can only be regenerated via the use of soil health
principles. According to global trends, soil degradation is causing 20% of cropland, 16% of forest land,
19% of grassland, and 27% of rangeland to reduce productivity (UNCCD, 2017). Currently, adding soil
organic matter to soil health management techniques plays an essential role in integrating many
elements of soil health, such as improving aggregate stability and maintaining water holding capacity.
Increase organic matter inputs such as compost, manure, and crop residue, and reduce inversion
tillage and soil traffic. Cover crops have a number of advantages for soil health. Crop rotation has been
shown to break up the life cycle of soil-borne pests and diseases, as well as maintain and even improve
soil fertility and income stability. The Indian government has launched two significant programmes to
improve soil health: the soil health management scheme (SHM) and the soil health card. Future
strategies will include Diverse plant species with varying rooting depths should be promoted. Pesticide
use should be reduced, and habitat for beneficial creatures should be provided. Use arbuscular
mycorrhizal fungi, which are helpful soil organisms that create a symbiotic relationship with plant roots
and contribute to various features of soil. Managing crop residue. Training, demonstration, and
promotion of organic farming practises to improve the ability and knowledge of soil testing laboratory
employees, extension staff, and farmers. If we work for the soil, the soil will work for us by improving
soil health and increasing future productivity through management practises.
Keywords: Soil degradation, Organic matter, Cover crops, Arbuscular mycorrhizal fungi.
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Kasturi Barman
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Soil is a very important and sensitive resource of any country as the crop yield of a nation on which the
whole population depends is directly linked to the soil health. Soil organic carbon and nitrogen are
primary indicators of soil health. Higher soil organic matter, biological activity, and moisture infiltration
and storage in the organic systems resulted in greater yield stability. Balanced nutrient management
works on the 4R concept: The right fertilizer, right rate of usage, right time and right place of application.
The aim is to shift focus on micronutrients that are sometimes more important than primary nutrients.
According to a recent report by a consortium of agriculture institutes, out of 350 million hectares of soil
in India, 120 million hectares has already turned problematic, that is, either the soil has turned acidic,
saline, or alkaline. The carbon content in the soil is found to be decreasing while the salinity is
increasing. Coupled with the excess spraying of fertilizers that affects the nutritional value of the soil,
the report suggests that the country is on the verge of a soil crisis that can have a big impact on
agriculture productivity, sustainability and also on human health. The Chhattisgarh government has
initiated work on the interlinking of Mahanadi River with Tandhula and Pairi rivers besides connecting
the Rehar-Atem, Ahiran-Kharang and Hasdeo-Kewai rivers so as to boost irrigation and increase
farmers' income. Some of the strategic approaches for restoring, improving and maintaining soil quality
and ensuring agricultural sustainability developed by the research in the country include controlling soil
erosion, promotion of agricultural management practices which enhance soil organic matter (SOM),
revamping and reorientation of soil testing programs and ensuring site-specific nutrient management,
promotion of balanced multi-nutrient fertilizers. There is a great concern about the adverse effects on
soil health as well as productivity due to widening ratio of N:P:K use due to unsound policy decisions
taken earlier, favoring prices of N and ignoring those of P and K. This has now been corrected to some
extent. But without wholesome policies on pricing of fertilizers and of the agricultural commodities
keeping long-term perspective in view, the impending disastrous effects of nutrient imbalances cannot
be ruled out. It is always desirable to use specified chemical fertilizers along with organic manures in
the prescribed proportion. This approach improves fertilizer use efficiency and enhances cost-benefit
ratio. Organic manures though carry low nutrient contents produce favourable effects on soil properties.
Fertilizer use efficiency should increase crop production while rationalizing input cost and minimizing
environmental degradation. Location-specific nutrient management involving application of fertilizers
based on soil tests is critical to efficient utilization of fertilizers. Creating awareness among all farmers
to get soil tested and analyzed, training them to use balanced fertilizers & Integrated Nutrient
Management through field demonstrations, providing soil health cards to all. Managing for soil health
reduces production and financial risks, and therefore constitutes good business management as well as
environmental stewardship.
Keywords: Future strategies, soil health, soil organic matter
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Research and Development Initiatives for Managing Soil Health
Muskaan Singh, Upma Dutta and Brajeshwar Singh
Division of Microbiology, Faculty of Basic Sciences,
Sher-e-Kashmir University of Agricultural Sciences and Technology,
Chatha, Jammu, Jammu and Kashmir 180009.
Soil is a basic and critical resource for humanity. Unlikely it has been thought for long time, soil is a
limited resource, easily destroyable but not easily renewable at human life timescale. Since it is a
complex ecosystem where living microorganisms and plant roots bind mineral particles and organic
matter together into a dynamic structure that regulates water, air, and nutrients therefore, soil health
management is a necessity. Soil health in broader sense refers to the continued capacity of soil to
function as a vital living ecosystem that sustains plants, animals and humans and its deterioration is the
combined result of soil infertility, biological degradation, increase in erodibility, acidity and salinity.
Healthy soil is the foundation for profitable, productive, and environmentally sound agricultural systems.
Historically, soil assessments focused on crop production, but, today, soil health also includes the role
of soil in water quality, climate change and health. Quantifying soil health which is the most important
aspect in managing its health is still dominated by chemical indicators. However, multiple indicators
classified as physical, chemical and biological are integrated into an index. The soil health management
strategies that are currently used are based on five principles which are: soil armour, minimizing soil
disturbance, plant diversity, continual live plant/root, and livestock integration. The common
management practices includes the addition of organic matter, retention of crop residues , usage of
cover cropping, agroforestry , pests control methods, reduction of tillage, promotion of beneficial
microorganisms , reduction of toxin and pathogen inputs and soil diversity. Besides these conventional
methods, there are soil organic amendments such as compost and animal manure which significantly
improves the soil quality. The soil-health concept fills an important stakeholder need in sustainable
development by elevating the recognition of the role of soil in modern society and is developing into an
attractive and actionable platform for farmers, land managers, municipalities and policymakers. The
versatility of the concept allows many stakeholders to adopt soil health and to make it work for their
context. Scientists still are developing more methods to quantify the various facets of soil health mainly
with respect to its crop-productivity function. Such methods shall impact soil and its functions to benefit
sustainability goals. Also, the usage of new technologies will allow us to develop a more generalizable
understanding of how to manage soil health in future. The currently applied strategies when used along
with the future developing ones shall show tremendous results and it shall significantly contribute
towards healthy soil, increasing the productivity and profitability immediately and into the future.
Keywords: Soil health, soil health management, cover cropping, sustainable development, water
quality.
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Soil Quality Index in rice-rice cropping system under Long Term
Fertilizer Experiments after 23 years of cropping history
Drishya D S1 and Thulasi V2
1PG

(Ag.) Dept. of Soil Science and Agricultural Chemistry, College of Agriculture, Kerala Agricultural
University, Thrissur, 680656
2Assistant Professor, Soil Science and Agricultural Chemistry, Regional Agricultural Research station,
Pattambi, Palakkad
The Soil Quality Index (SQI) for different nutrient management practices in rice-rice cropping system
was assessed after 23 years of residual effect in an LTFE maintained at RARS Pattambi, Kerala. The
LTFE had 12 treatments such as T1-50%NPK of 90:45:45 (KAU recommendation), T2-100%NPK, T3150%NPK, T4-100%NPK+600 kg lime, T5-100%NPK, T6-100%NP, T7-100%N, T8100%NPK+FYM@5 t/ha in Kharif season, T9-50%NPK+FYM@5 t/ha in Kharif season, T10100%NPK+in situ green manuring in Kharif , T11-50%NPK+in situ green manuring in Kharif and T12Control with 4 replications. In the PCA conducted for 28 variables which included physical, chemical,
and biological properties, four principal components (PCs) with Eigen value more than one and a
cumulative proportion of variance of 83.1% were selected. In the PC1 the variables qualified for MDS
were microbial biomass carbon, permanganate oxidizable carbon, acid phosphatase, aryl sulfatase,
available nitrogen, total nitrogen, and bulk density. In second PC sulphur was the highly weighed
variable. In third PC the highest weighed variable was pH and in fourth PC group porosity was the
highly weighed variables. The SQI values ranged from 1.82 to 3.01. The SQI was found to decline in
order of T8> T10 >T9> T11> T4> T3> T2= T1> T5> T6 >T7> T12.With increase in fertilizer load from
50% NPK to 150% NPK there was an increase in SQI for T1 to T3. Thus, increasing fertilizer levels
helped in maintaining SQI. The highest SQI was observed in T8 where 100 percent NPK+FYM was
applied. There was a decline in SQI for T10 in comparison to T8. This is due to the decrease in
contribution of all parameters except total nitrogen and porosity. There was an increase in SQI when
the dosage of fertilizers was increased from 50 % to 100% NPK on integration with FYM.
Keywords: SQI, green manuring, kharif
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Sustaining Soil Health and Crop Productivity with Integration of Locally
Available Resource Conservation Practices with Chemical fertilizers
under Cotton-Soybean cropping Sequence on Vertisols of Central India
B. A. Sonune*, V. K. Kharche, S. M. Bhoyar, P. R. Kadu, R. N. Katkar, D. V. Mali,
S. D. Jadhao, N. M. Konde and A. B. Age
Department of Soil Science & Agricultural Chemistry,
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola- 444104(Maharashtra, India)

The field experiment was conducted to assess the effect of various locally available resource
conservation practices along with chemical fertilizers soil health and crop productivity under cottonsoybean cropping sequence on Vertisols at Dr. PDKV, Akola during 2011-12 to 2016-17. The
experiment was laid out in randomized block design (RBD) with nine treatments replicated thrice. The
treatments comprised of 100% RDF through only chemical fertilizers, 25% N (through sesbania lopping,
composted cotton stalk, wheat straw and sorghum stubbles), 50 % N through FYM & leucaena loppings
and 100% N through FYM with RDF compensation applied to cotton . While 100 % RDF through
chemical fertilizers and FYM were applied to soybean. The results revealed that the application of 100
or 50 % N through FYM or 25 % N through sesbania loppings recorded significantly highest soil organic
carbon, residual soil fertility status and soil biological properties along with improvement in soil quality
index over rest of the treatments. The pooled results in respect of seed cotton yield revealed that
significantly highest seed cotton yield was recorded with the application of 25 % N through neem cake
+ compensation of RDF followed by 100 % RDF through chemical fertilizers, 25 % N through sesbania
loppings + compensation of RDF and 100 % N through FYM + compensation of P through
phosphocompost which were found to be at par with each other.The pooled results further revealed that
the application of recommended nutrient through organic sources (FYM and phosphocompost) resulted
in significantly higher yield of soybean followed by 25 % N through sesbania loppings + compensation
of RDF and 100 % RDF through chemical fertilizers which were found to be at par with each other. The
higher B:C ratio in cotton and soybean was also obtained with the application of 25 % N through
sesbania lopping along with compensation of RD through phosphocompost and 100 % RDF through
chemical fertilizers.Hence, it can be concluded that application of sesbania loppings or neem cake for
substitution of 25 % nitrogen along with remaining nutrients of RDF through chemical fertilizers to
cotton and 100 % through FYM to soybean was found beneficial in respect of improvement in soil
health and productivity and profitability of cotton and soybean on Vertisols of central India.

Key words: Cotton, resource conservation technologies, soil fertility, soil quality index
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Assessment spatial variability in fruits grown soils of Horticultural
College and Research Institute, Periyakulam, Tamil Nadu using GIS
techniques
K.M. Sellamuthu1*, R. Kumaraperumal3 and P.Malathi2
1Associate

Professor (SS&AC), Department of Natural Resources Management
Horticultural College and Research Institute, Periyakulam – 625 604, Tamil Nadu
2Assistant Professor (SS&AC, Department of Soil Science and Agricultural Chemistry
Tamil Nadu Agricultural Universit, Coimbatore, Tamil Nadu
3Department of Remote Sensing and GIS, Tamil Nadu Agricultural University,
Coimbatore-641003

Assessing spatial variability in fruits grown soils of central farm of Horticultural College and Research
Institute, Periyakulam, Tamil Nadu was done using GIS Techniques during 2020-21. A total number of
201georeferencedsurface soil samples were collected and analyzed for soil physico-chemical and
fertility parameters. Results indicated that soil samples were neutral to alkaline in reaction, non-saline
and slightly calcareous to non-calcareous in nature. Soil fertility groupings under per cent category
indicated that the soils were medium in soil organic carbon, low in available nitrogen, medium to high in
available phosphorus, medium to high in available potassium and low in available sulphur. With respect
to DTPA extractable micro nutrients, Fe, Zn, Mn and Cu found to dominate by low to medium, low, high,
medium to high categories respectively. HWS-Boron was also recorded under high category. The
nutrient index values of the samples indicated that high status for organic carbon, available P and K
while medium for available N and adequate for available sulphur. With respect to micro nutrients,
nutrient index values indicated that adequate for DTPA-Zn and very high for DTPA-Fe, Mn, Cu and
HWS-B. Thematic maps generated on the individual parameters depicted the spatial variability of
parameters in the Central Farm of Horticultural College and Research Institute, Periyakulam. Thematic
maps are highly useful in identification of sites with poor fertility status and eliminationnutrient
deficiency by the application of organic and /or inorganic sources to maintain soil fertility status.
Keywords: Spatial variability, fruits grown soils, GIS techniques

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

246

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Characterization of Soils in Different Landforms for Soil Health
Management in Semi-Arid Plains of Rajasthan
Suresh Kumar Fagodia and S.S. Sharma
SKN College of Agriculture, Jobner-Jaipur, Rajasthan

The study area situated between two small hillocks one in Jobner and the other in Kalakh village in
eastern part of Jaipur district of Rajasthan. The climate of the region is semi-arid type, and the rainfall
rarely exceeds 400 mm. For the characterization of soils of the study area seven soil profiles were
selected representing four landforms viz. steeply sloping denudated hillocks, moderately sloping foot
slope, undulating, nearly level plain and flood plain after traversing of the area. The soils exhibited wide
variability in morphology and physico-chemical characteristics. The soils associated with hill area were
shallow to moderately shallow and in plains were deep to very deep. Soils of different landforms were
dark brown to vary pale brown in colour, sandy loam to loamy sand in texture and structure varied from
medium, moderate, single grain to fine, weak, massive.The physical properties bulk density, particle
density and pore space with the mean value 1.57 Mg m -3, 2.57 Mg m-3 and 38.80 per cent, respectively
and the chemical characteristics pH, EC, CaCO3 with the mean value 8.13, 0.16 dS m-1 and 2.66 per
cent respectively. A comparatively low value of pH and EC were observed in hilly area. Calcium
carbonate content was not recorded in profile 1 and 2 in hills while in other profiles low content (0.5 to
6.5 percent) of calcium carbonate were recorded, A comparatively higher calcium carbonate content
(2.5 to 6.5 percent) was found in flood plain. Organic carbon content in this area was low and varied
from 0.10 to 0.28 percent. The cation exchange capacity varied from 3.26 to 7.86 cmol kg -1 and the
exchange surface was dominated by calcium followed by magnesium, sodium and potassium. The soils
were classified in Inceptisols (P2 to P4) and Entisols (P1, P5, P6 and P7) soil order.

Keywords: Characterization, Semi-arid Rajastha, Lanforms, Inceptisol, Entisol
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Evaluation of AB-DTPA extractant with Olsen’s method in estimation of
soil available phosphorus
J. Pranavi, T. Srijaya2, A. Madhavi2, K.Bhanurekha3
1 Department

of Soil Science and Agricultural Chemistry,
College of Agriculture, PJTSAU, Hyderabad-30
2 AICRP on STCR, Agriculture Research Institute, Rajendranagar, Hyderabad- 30
3 Department of Agronomy, College of Agriculture, PJTSAU, Rajendranagar, Hyderabad- 30
A study was initiated to evaluate the performance of AB-DTPA extractant with standard extractant
(Olsen’s method) for estimation of soil available phosphorus in neutral and alkaline soils. Soil samples
were selected with varying in their available phosphorus status by conducting soil survey in and around
Ranga Reddy district of Telanagana. The above selected soils were comprised of 10 of low available
phosphorus category, 10 of medium category and 10 of high category with a total of 30 soil samples. In
these selected soil samples, amount of available phosphorus extracted by the sodium bicarbonate was
extended from 8 to 178 kg P2O5 ha-1 with an average of 59 kg P2O5 ha-1 whereas with AB-DTPA it
varied from 7 to 112 kg P2O5 ha-1 with mean value of 46 kg P2O5ha-1. The correlation coefficient
between the two extractants was found to be 0.84** in low phosphorus status soils, 0.86** in medium
phosphorus group soils while in high phosphorus status soils it was 0.87**. In overall soils also the two
extractants are significantly and positively correlated with each other with correlation co-efficient value
(r) 0.94**.
Keywords: AB-DTPA, extractants, soil available phosphorus
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Vermicompost: A Significant Component for Soils Health
Balbir Dhotra, Vikas Sharma, P. K. Rai, Vijay Kumar and Vishaw Vikas
Organic Farming Research Centre, Sher-e-Kashmir University of Agricultural Sciences and Technology
of Jammu, Main Campus, Chatha- 180 009, Jammu (UT of J&K)
Earthworms live in the soil and feed on decaying organic material. After digestion, the undigested
material moves through the alimentary canal of the earthworm, a thin layer of oil is deposited on the
castings. This layer erodes over a period of 2 months. So although the plant nutrients are immediately
available, they are slowly released to last longer. The process in the alimentary canal of the earthworm
transforms organic waste to natural fertilizer. The chemical changes that organic wastes undergo
include deodorizing and neutralizing. This means that the pH of the castings is 7 (neutral) and the
castings are odorless. The worm castings also contain bacteria, so the process is continued in the soil,
and microbiological activity is promoted. Vermicomposting is the process of turning organic debris into
worm castings. The worm castings are very important to the fertility of the soil. The castings contain
high amounts of nitrogen, potassium, phosphorus, calcium, and magnesium. Castings contain: 5 times
the available nitrogen, 7 times the available potash, and 1½ times more calcium than found in good
topsoil. Several researchers have demonstrated that earthworm castings have excellent aeration,
porosity, structure, drainage, and moisture-holding capacity. The content of the earthworm castings,
along with the natural tillage by the worms burrowing action, enhances the permeability of water in the
soil. It has been found that the application of vermicompost showed better result in comparison to
chemical fertilizers in terms of soil physical and chemical properties as well as productivity of soil and
use of vermicompost is better from the point of view of all environmental aspects.
Keywords: Earthworm, Organic waste, Soil fertility, Nutrients, Soil health
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Mitigation of water stress through agro techniques in oriental pickling
melon
Aparna. R. A*aSreelakshmi. M. Ma,.andRetheesh. P. Kb.
*aparnara6@gmail.com
Ph. D Scholar, College of Agriculture, Vellayani-Kerala Agricultural University
Associate Professor, Dept. of Agronomy, RARS, Pilicode--Kerala Agricultural University

Water stress is one of the major abiotic stresses which limit crop production. Water is becoming a
scarce commodity for irrigation especially under the present changing climatic scenario. Water stress
hampers important physiological and biochemical mechanisms in plants, which lead to reduction in
growth and yield. Adoption of suitable moisture conservation practices in crop production is an effective
means in mitigation water stress induced by climate change. So, we have to develop alternate
management technologies to mitigate water stress in crop plants for sustainable growth and yield.
Vegetables are the most susceptible group of crops to water stress, and consume more water through
irrigation.Hence the present study was envisaged to study the effect of PPFM, seed priming and
mulching on physiological attributes, growth parameters, yield and yield attributes and root characters
of oriental pickling melon.Arunima released from Kerala Agricultural University was used as oriental
pickling melon variety.The experiment was laid out with 12 treatment combinations involving Plant
growth promoting bacteria and Seed priming (P0: Control, P1: Applicationof PPFM 1% as foliar spray,
P2:Seed priming with 0.5% NaCland P3:Seed priming with 2% CaCl2) and three mulching treatments
(m0 : Control, m1: Straw mulching and m2: Coir pithmulching) with three replications in randomized block
design. There were twelve interaction treatments p0m0, p0m1, p0m2, p1m0, p1m1, p1m2, p2m0, p2m1, p2m2,
p3m0, p3m1 andp3m2. All the plots were irrigated at 3 days interval with no irrigation during waterimposed period (critical growth stages) except control plots. The seeds of Arunima were dibbled at 0.5
kg ha-1 at a spacing of 2 m x 1.5 m. The experiment results revealed that the application of PPFM +
straw mulchingfavorably influenced and recorded the highest vine length, no of fruits plant -1 and fruit
yield plant-1of oriental picking melon. Although the highest fruit yield was recorded byPPFM + straw
mulching, it was found that the treatment combination seed priming with 0.5%NaCl + Coirpith
mulchingwas on par with it and it alsomade the flowering one week earlier when compared to control.
So, in farmer’s point of view, for economizing water use the treatment combination seed priming with
0.5%NaCl+ coir pith mulching can be recommended

Keywords: Oriental pickling melon, seed priming, straw mulching, coirpith mulching and PPFM
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Simulating the effect of sowing dates, establishment methods and
irrigation schedules on leaf area index and yield of Rice (Oryza sativa
L.) using CERES- Rice
Manikant Prabhakar1, H. S. Kushwaha2, D. C. Kala3, Rakesh kumar4 and Anshman
Kohli5*
1. Assistant Professor - cum - Junior Scientist, Soil Science at Nalanda College of Horticulture,
Noorsarai, Nalanda, Bihar.
2. Former Professor, Soil Science, Govind Ballabh Pant University of Agriculture and Technology,
Pantnagar, Uttarakhand.
3. SMS (Soil Science), Govind Ballabh Pant University of Agriculture and Technology, Pantnagar,
Uttarakhand.
4. Scientist (Agronomy), Central Institute of Medicinal and Aromatic Plants, (CIMAP) – Lucknow.
5. Associate Professor - cum – Senior Scientist, Soil Science and Agriculture Chemistry, BAU, Sabour,
Bhagalpur.
Field experiments were conducted during kharif seasons of 2016 and 2017 at N. E. Borlaug Crop
Research Centre, G. B. Pant University of Agriculture and Technology, Pantnagar, Uttarakhand to
assess the effect of climate change and establishment methods on rice crop cv. Pant Dhan-12 sown on
four dates viz. D1 (26th May), D2 (10th June), D3 (25th June) and D4 (10th July) under two establishments
methods viz. direct seeded (M1) and manual puddling (M2) with three soil moisture regimes viz.
irrigation on one day after disappearance of ponded water, I 1 (1DADPW), I2 (3DADPW) and I3 (5
DADPW). Leaf area index (LAI) and grain yield of rice were studied and observed data thus obtained
were compared with the data simulated using CERES- Rice (DSSAT v4.7). Percent deviation of
simulated values of LAI of rice from observed values among dates of sowing, methods of establishment
and irrigation schedules ranged from 2.79 to 7.75, 2.76 to 9.27 and 3.24 to 8.11, respectively, during
kharif season 2016 and 4.18 to 5.28, 3.77 to 6.03 and 3.28 to 6.36, respectively, during kharif season
2017. Normalized percent root mean square error (RMSE) values were 6.20 % and 5.0 % during 2016
and 2017, respectively. Percent deviation of simulated values of grain yield from observed values
among dates of sowing, methods of establishment and irrigation schedules ranged from 3.91 to 6.88,
2.38 to 9.40 and 3.85 to 6.67, respectively during kharif season 2016 and 2.26 to 4.32, 1.57 to 5.55 and
3.13 to 3.37, respectively during kharif season 2017. However, normalized percent root mean square
error (RMSE) values were found to be 6.8 % and 3.8 % during 2016 and 2017, respectively. Thus,
DSSAT v4.7 (CERES-Rice) model very precisely simulated leaf area index and grain yield of rice cv.
Pant Dhan-12 under two methods of establishments and three irrigation schedules.
Keywords: Crop growth models, direct seeded rice, puddle transplanted rice, water management.
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Water Table Height Midway Between the Raised Bed in Response to
Composite Peaked Rainfall Pattern
Gyan Singh,Chhedi Lal Verma, Derrick M. Denis
1. Ph.D. Research Scholar, 3. Head of Deptt. Irrigation and Drainage Engg., VIAET, SHUATS,
Allahabad & 2. Senior Scientist, ICAR CSSRI Regional Research Station, Lucknow
Land Modification Based Integrated Farming System (LMBIFS) Model is the only technique avaialbe for
the reclamation and management of waterlogged sodic soils for crop management in canal command.
Present study developed a protocol to predict water table heights midway of the raised bed with a
model developed by using water balance approach in response to two peaked composite rainfall
pattern. Composite peak was dissociated into two single peaked rainfall patterns in series. Single
peaked rainfall pattern one after another in series was used to simulate water table fluctuations within
the raised bed having width of 22 m resting over a horizontal impervious layer 2.0 m deep, with
drainable porosity of 0.10 and saturated hydraulic conductivity of 0.85 m/day. Resolved two single
peaked recharge functions (Rt) used in the study are given as below. Two peaked composite rainfall
pattern started with an intensity of 1.0 mm/hr and reached the first peak of 32.0 mm/hr after 7th hour.
Second peak reached to the intensity of 25.6 mm/hr after 16th hour. Following general solution to
simulate water table fluctuations midway of the raised bed in response to time dependent rainfall
pattern was obtained using water balance approach. f is drainable porosity, ht is water table height
against time, t; ht-1 is water table height against time t-1, K is saturated hydraulic conductivity of the
soil, ho is the depth raised bed, W is the width of raised bed and RΔt is recharge rain during time Δt.
The model (Eqn. 4) was solved by successive approximation of water table heights and rainfall
intensity. The model could be also used for simulating water table heights when pipe drain is resting
over an impervious layer for reclamation of saline soil. The model simulated water table fluctuations
quite well against composite two peaked rainfall pattern. First peak of water table height of 1.16 m was
observed after 14 hour and the second peak of water table height of 1.86 m was obtained at 20th hour.
The model performed quite well with two peaked composite rainfall patterns and could be satisfactorily
used for simulation of water table heights in response multi peaked rainfall pattern.
Keywords: Land modification, saline soil, sodic soil, waterlogging, impervious layer
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Simulation of Water Table Height Midway Between the Elevated Field
Bed in Response to Composite Peaked Weibully Distributed Rainfall
Pattern
Gyan Singh, Chhedi Lal Verma, Derrick M. Denis
1. Ph.D. Research Scholar, 3. Head of Deptt. Irrigation and Drainage Engg., VIAET, SHUATS,
Allahabad & 2. Senior Scientist, ICAR CSSRI Regional Research Station, Lucknow
Fish Pond Based Integrated Farming System (FPBIFS) Model has shown its potentiality and
sustainability for the reclamation and management of waterlogged sodic soils for crop management in
canal command as a income multiplier. Subsurface drainage and conventional gypsum or pyrite-based
technology is not suitable for reclamation of waterlogged sodic soils. To keep FPBIFS Model
sustainable, proper design of elevated field bed is essential. Water table fluctuations within the raised
bed affect the crops grown over the raised. Upland or vegetable crops are highly susceptible to shallow
water table conditions. Water table fluctuations within raised bed in response simple or composite
rainfall pattern should match the crop requirement. Constant rainfall pattern or simple time dependent
rainfall pattern could be solved for obtaining analytical solutions for predicting water table heights, but
the composite peaked or complex time dependent rainfall pattern cannot be used for obtaining
analytical solutions. Present study was focussed to develop a protocol to predict water table heights
midway of the raised bed through a model developed by using water balance approach as given below.
ℎ𝑡 =

ℎ𝑡−1
R ∆t
𝛽𝑡
(
)
+π
1 + 𝛽𝑡
f β 1 + 𝛽𝑡

(1)

4

where,
4 𝐾ℎ𝑜
𝛽=𝜋
𝑓𝑊 2
4

(2)

f is drainable porosity, ht is water table height against time, t; ht-1 is water table height against time t-1, K
is saturated hydraulic conductivity of the soil, ho is the depth raised bed, W is the width of raised bed
and RΔt is recharge rain during time Δt.
Eqn. (1) was solved for Weibully distributed composite peaked rainfall pattern to simulate water table
fluctuations within the raised bed having width of 22 m resting over a horizontal impervious layer 2.0 m
deep, with drainable porosity of 0.10 and saturated hydraulic conductivity of 0.85 m/day. Three
recharge patterns in series were solved by successive approximation for water table heights. The
model can be also used for simulating water table heights when pipe drain is resting over an impervious
layer without any slope for reclamation of saline soil. The model simulated water table fluctuations quite
well.
Keywords: Land modification, saline soil, sodic soil, waterlogging & impervious layer
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Efficacy of Hydrophilic Polymer Hydrogel on Sunflower Production in
Kharif Season
P.U. Ghatol, P.N. Mane and J.N. Parmar
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola
An agronomic field experiment was conducted for succeeding five kharif seasons during 2014-15 to
2018-19 atOilseeds Research Unit, Dr. PDKV, Akola. The climate of the experimental site is humid
subtropical climate with annual rainfall of 768 mm in 41 rainy days. The soil was medium deep black
(Vertisols), low in available N (175.00 kg ha-1), low in available P2O5 (20.00 kg ha-1) and high in
available K2O (370.00 kg ha-1). The experiment was laid out in Randomised Block Designwith three
replications. Seven treatments comprised of 100% RDF (80:60:30 NPK kg ha -1) (T1), 100% RDF + 5t
FYM ha-1spreading across field (T2), 100% RDF + 2.5t FYM ha-1 in seed furrows (T3), 100% RDF +
Hydrogel @ 2.5kg ha-1in seed furrows (T4), 100% RDF + Humic acid @ 2.5 kg ha-1 in seed furrows (T5),
100% RDF + Vermicompost @ 2.5t ha-1in seed furrows (T6) and 100% RDF + Fly ash @ 2.5 t ha-1in
seed furrows (T7). Hybrid sunflower DRSH-1 was used throughout the experiment. The five years
pooled results indicated that application of 100 % RDF + Vermicompost @ 2.5 t ha -1 (T6) recorded
significantly higher growth parameters, seed and oil yield of kharif sunflower, but it was closely followed
by application of 100 % RDF + hydrogel @ 2.5 kg ha-1. In pooled analysis, gross monetary returns were
found superior with the application of 100 % RDF + Vermicompost @ 2.5 t ha -1 which was narrowly
followed by application of 100 % RDF + hydrogel @ 2.5 kg ha-1. Whereas application of 100 % RDF +
Humic Acid @ 2.5 kg ha-1 recorded significantly higher net monetary returns and closely followed by
application of 100% RDF + Hydrogel and 100 % RDF + Vermicompost @ 2.5 t ha -1. Application of 100
% RDF + Vermicompost @ 2.5 t ha-1 and 100 % RDF + hydrogel @ 2.5 kg ha-1 were found better to
maintain the higher soil moisture percentage during maximum growth stages of kharif sunflower.
Keywords: Sunflower, soil moisture, yield, economics, nutrient sources
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Trend Analysis of Rainfall in Satara District of Maharashtra Over Last
Two Decades
Ahire K. A.1, Kothawale R. C.2, Hange P. D.3, Bhagyashri R. Jalgaonkar4, Patil A.
D.5, Shewale J. P6.
1-5Department of Irrigation and Drainage Engineering, SCAE, Karad, Satara (MS), India.
6Department of Soil and Water Conservation Engineering, SCAE, Karad, Satara (MS), India.
Corresponding Author: ahirekunal17@gmail.com
This study investigates the trend analysis of rainfall for 11 tehsils present in Satara district of
Maharashtra state namely, Satara, Jawali, Patan, Karad, Koregaon, Khatav, Man, Phaltan, Khandala,
Wai and Mahabaleshwar over two decades. In this study, rainfall data of 21 years (2000-2020) of
Satara district were analysed for monthly and annual trends. The monthly and annual rainfall data for
the period of 21 years (2000-2020) was collected from website www.mahaagri.gov.in.Rainfall data has
analysed in different ways depending on the problem under consideration.The mean, standard
deviation and coefficient of variation of monthly and annual rainfall data was calculated to check the
rainfall variability. The annual rainfall is classified and rearranged into three categories, viz. Low rainfall
(291-1455 mm), moderate rainfall (543-2024 mm) and heavy rainfall (650-2894 mm) for11tehsils of
Satara district. Monthly average as well as annual rainfall showed variation in rainfall after every two or
three years in all tehsils of Satara district. This study concludes that tehsils in the east i.e., Man, Khatav
and Phaltan are under drought prone zone and in the west i.e., Mahabaleshwar is highly rainfall tehsil
in Satara district.
Keywords: Rainfall, Rainfall variability, Annual, Monthly, Decades, Trend analysis, Mean, Standard
deviation.
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Utilization of Maize Cob, an Agricultural Waste as Potential Adsorbent
for Removal of Rhodamine B Dye from Aqueous Solutions
Indu Chopra1* and Pooja Patanjali2
1Division of Soil Science and Agricultural Chemistry, ICAR-Indian Agricultural Research Institute (IARI),
New Delhi -110012, India
2Materials Research Laboratory, Department of Chemistry, Atma Ram Sanatan Dharma College,
University of Delhi – 110021, India
*Corresponding author e-mail: tinaindu@gmail.com
Dyes are synthetic organic compounds which are discharged from different industries. The presence of
dyes in water even in low amounts can cause not only health hazards to human and animals but also
result in contamination of water resources (Oguntimein, 2015). On the other hand, stubble burning to
dispose agricultural waste after harvesting is also adding to the environmental pollution. The study was
therefore carried out to explore the potential of agricultural waste of maize cob as adsorbent for the
removal of crystal violet from the aqueous solutions. Batch experiments were carried to study the effect
of pH, initial dye concentration, adsorbent dosage and contact time on the removal of dye from
simulated dye effluent. The morphology and functional groups present were investigated by scanning
electron microscope (SEM) and Fourier transform infrared (FTIR) spectroscopy. Maximum adsorption
of Rhodamine B could be achieved at pH 3 with the equilibrium time of 90 minutes. The extent of dye
removal increased with decrease in the initial concentration of the dye and also increased with increase
in contact time and amount of adsorbent dosage used. Maximum dye uptake of the RhodamineB on
maize cob was 14.71 mg/g. Kinetic modeling for Rhodamine B adsorption was done using pseudo-firstorder, pseudo-second-order and intraparticle diffusion models. It was found that the pseudo-secondorder kinetic model most appropriately described the adsorption kinetics with R2 value of 0.99. Based
on the results obtained from the studies, it can be concluded that maize cob can be used as adsorbent
for the removal of dye from the aqueous solutions and serve as dual solution for agro waste
management as well as hazardous dye removal.
Keywords: Rhodamine B, adsorption, kinetic modeling, maize cob
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Hydroponics Technology – A Possible way to sustainable fodder
production under poor water resources in India
Sanjeev Kumar Gupta1, Anshuman Kohli1, Deo Kumar2 S. Roy Choudhury1and AB
Patel1
1Bihar Agricultural University, Sabour, Bhagalpur- 813210
2Banda University of Agriculture and Technology, Banda, U. P.
Correspondence: sanjeevgupta1979@rediffmail.com

Due to rapid urbanization and industrialization not only, the cultivable land is decreasing but also
conventional agricultural practices causing a wide range of negative impacts on the environment.
India’s livestock sector is one of the largest in the world; livestock population is around 536.76 million in
the country showing an increase of 4.8% over livestock census 2012 (20th Livestock census-2019 all
India report). About 143 M ha an area is under cultivation in India but only 8.6 m ha (5.1 %) area of the
total cropped area under forage cultivation. At present, the country faces a net deficit of 35.6% green
fodder, 10.95% dry crop residue and 44% concentrate feed ingredients. There is no shortcut to sustain
livestock husbandry without focusing the issue related to the development of fodder and feed resources
in the country. In order to meet this increasing demand for green fodder, the next best alternative is
hydroponics fodder to supplement the meagre pasture resources. Modification in growth medium is an
alternative for sustainable fodder production and to conserve fast depleting land and available poor
water resources. To resolve livestock’s nutrient deficiency, supplementation of inferior quality
roughages with hydroponics green fodder coming up as a practical approach for improving roughages
utilization and digestibility. Where fodder cannot be grown successfully or the modern progressive dairy
farmer, who wants in his dairy fodder production along with elite dairy herd, green-fodder can be
produced hydroponically for feeding animals. Therefore, the nutritional benefit and economic values of
feeding hydroponically grown maize, barley, oats and wheat fodder for livestock. There are two chief
merits of the soil-less cultivation of plants. First, hydroponics may potentially produce much higher crop
yields. Also, hydroponics can be used in places where in-ground agriculture or gardening is not
possible. In natural conditions, soil acts as a mineral nutrient reservoir but the soil itself is not essential
to plant growth. When the mineral nutrients in the soil are dissolved in water, plant roots are able to
absorb them. This method of growing plants using mineral nutrient solutions, in water, without soil is
known as hydroponics. It is possible by hydroponic techniques to achieve better than normal farm
production, immune to natural weather variations, as well as organic and more nutritive, in just about
5% of the space & 5% of the irrigation water. Hydroponics green fodder is being regularly produced in
greenhouses under the controlled environment. For maize-seeds, soaking time of 4-8 hours is
sufficient. Hydroponics green-fodder looks-like a mat, consisting of roots, seeds and plants. About 7.5
kg and 8.5 kg hydroponics green-fodder was produced from each kg of yellow maize and white maize
respectively. Hydroponics green-fodder contained more crude protein (14.6 V/s 10.7%) and less crude
fibres (14.1 V/s 25.9%). Finally, with increased pressure on farm lands and limited water resource in the
country to produce increasing needs of food grains, providing green fodder by hydroponics growing is a
necessity for the Indian farming community. The challenge here is to produce a system viable and
adaptable throughout the year in a cost effective and energy sustainable manner. There exists a great
need for scientists and engineers across the globe to take up research in this challenging and
interesting field for application in hydroponics.
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Application of magnetisedwater- Innovative approach in water
management
Sandra Maria Saju1, Dr. T. Sajitha Rani2
1PhD

Scholar, Department of Agronomy, Kerala Agricultural University
Department of Agronomy, Kerala Agricultural University

2Professor,

There is a magnetic field around the Earth known as the geomagnetic field. The geomagnetic field is
generated by electric currents due to the motion of convection currents of molten iron in the earth’s
inner core to outer. The geomagnetic field at the Earth’s surface ranges from 25 to 65 microTesla (0.25
to 0.65 G).The magnetic application in agriculture can be seed treatment and water treatmentbased on
the subjecting material. One of the ways by which we can reduce the total irrigation water is to use
practices that improve water productivity. The water treated with magnetic fields or passed through a
magnetic device is called magnetised water. When water is magnetised, changes occur in some
physical and chemical properties, that are reported to cause changes in plant characteristics, growth
and production. The magnetised water can reduce the total irrigation water and improve water
productivity and nutrient mobility (Hozayn and Abdul, 2010). Other benefits of magnetised waterinclude
improved germination rate, growth of root and shoot systems, quality, yield, and decrease in the
conductivity and solubility of salts and pH. The irrigation with magnetised water can improve the growth
and development of plants, both quantitatively and qualitatively. Atak et al. (2014) reported that
magnetic field treated water increased the micronutrient absorption due to an increase in ion mobility in
the root zone and ion absorption by the plants. The magnetised water increased the dissolution and
penetration of fertilizers in soil compared to untreated water. The soil irrigated with magnetised water
had higher concentrations of mobile forms of nitrogen, phosphorus and potassium. Deshpande (2014)
reported that chickpea (Cicerarietinum) and black-eyed bean (Vignaunguiculata subsp. unguiculata)
irrigated with magnetised water were healthier when compared to normal tap water. Potato plants
irrigated with magnetised water + 50 percent of the recommended fertilizer dose recorded higher yield
and better quality compared to plants irrigated with normal water + 100 percent recommended fertilizer
dose as reported by Doklega (2017). A soil moisture study results showed that the differences in soil
moisture for 1–3 days after irrigation with magnetised water were lesser than those for the control
solutions (Surendran et al., 2016). Thus, the magnetised water is an emerging technology which can be
considered as one of the most valuable modern technologies that can assist in saving irrigation water.
Hence, the use of the magnetised water enables more quantitative and qualitative production in ecofriendly sustainable manner.
Keywords: Magnetic field, magnetised water, growth and development
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Study on Effect of Domestic Greywater Irrigation on Soil Properties,
Growth And Yield of Okra (Abelmoschus esculentus L.)
Sreshma, C. K., Ganapathi, O. Kumar., Mavarkar, N. S., Chandra Vamshi.
University of Agricultural Sciences, Bengaluru
Email: kunthima1234@gmail.com

Freshwater is the most essential, but least available natural resource in this era. Available water can't
fully satisfy the growing demands of human. In agriculture system also water is the most limiting factor.
Hence it is necessary to find an alternate way to preserve the freshwater and fulfil the agriculture
demands; for this, the best option is the use of the generated grey water for agriculture purpose. With
this aim, this study was performed at the farmer's field at Yelavatti, Shimoga. This experiment was laid
out in RCBD with nine treatments and three replications. Four types of water were used for this
investigation, such as greywater – all wastewater generated from farmer's house except toilet flush,
treated greywater – treated greywater was made by filtering the grey water with charcoal and other
filtering material, structured grey water – set up by passing the treated greywater through a structural
unit due to this some structural changes occurred to the bulky nature of the treated greywater and bore
well water was used as a control. From this research, it is found that the test crop Okra performed very
well in greywater applied plots than other treatments. Better growth and yield parameters were
recorded from the greywater applied plots. Plant nutrient uptake and nutrient concentration also
maintained in optimum range when the crops were irrigated with greywater. In soil parameters also
some significant changes were observed with the implementation of the treatments. In greywater
applied plots, the optimum range of essential nutrients were maintained. Compared to other treatments
available macro and micronutrients were higher in greywater applied plots. Improved rate of enzyme
activity such as dehydrogenase, phosphatase and urease were recorded in greywater applied
condition.
Keywords: Grey water, structured grey water, Filtered grey water
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Development of Android-App for Designing of Location Specific Drip
Irrigation System
PriyankaNetam1, Narendra Agrawal2, *Shreeya Baghel3 and Aekesh Kumar1
M.Tech.Student, Dept. of Soil and Water Engineering, SVCAET & RS, IGKV, Raipur (CG) India
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Engineering, IGKV, Raipur (CG)
PhD Scholar, Dept. of Soil and Water Engineering, CTAE, MPUAT Udaipur
Email: priyankanetam46@gmail.com,
Drip irrigation is a system in which the water and plant nutrients applied by drippers at low pressure,
frequent intervals and with low water application rate into the plant root zone in a very precise and
regulated manner. This system is very popular in areas with water scarcity and salt related problems.
The drip irrigation system mainly consists of filtration unit, fertigation unit, main line, sub-main line,
laterals and drippers. The main line delivers water to sub-main line and sub-main line to laterals. These
laterals are used to carry the water from sub-main lines to root zone of the plants through drippers. Soil,
crop type and most importantly water requirement of crops are the major factors for deciding the
spacing of drippers on the lateral pipe. These are well designed to provide precise amount of water to
the plant as per their requirement. In terms of water use and labour, the drip irrigation system is the
most effective method. The design of drip irrigation system is very tedious job for any farmer or
extension worker. It is very difficult to calculate crop water requirement, size and length of different
pipes, pressure losses in the various pipes, discharge variation along the laterals, size, discharge and
number of drippers, horse power and discharge requirement of the pump set etc., manually. Also there
are numerous softwares available to deal with the design related issues, but the drawback is the hard
ware requirement for the same. Presently with the advancement in Information and Communications
Technology (ICT) and awareness among the users, android platform-based mobile is being readily
used and adopted by the farmers, extension workers, students and researchers. The present study was
conducted with the objective to develop an Android Based App for design of drip irrigation system.
Appropriate design algorithm was created as blue print for the development of App. The App can
provide step wise drip designing procedure to all the stakeholders. This App was developed with the
help of android studio software and java programming language. This App will provide proper platform
that can help farmers, industrialist, marketing executive, extension specialist and researchers who
design drip irrigation system. It can be extensively used by farmers or extension worker to overcome
the issues of design. It will also assist in the design of a system for various locations and different
crops. This App tackles the issue of accessibility of information and will customize the design based on
the data input. The App would be a robust design tool for both small and large farmers and it has
limited storage space and operates without internet access. The App has been tested with past
researcher’s design. The results obtained using developed App was compared with the results of
researcher’s design and the results were found satisfactory.

Keywords: Information and Communication Technology (ICT), Java, Drip irrigation, Android App
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Performance Assessment of Capacitive types of Soil Moisture Sensor
for Automatic Irrigation Scheduling in Laterite and Coastal Alluvium Soil
Navneet Sharma1*, Abdul Hakkim V M2 and Atul Kumar Singh3
1Department of Soil and Water Engineering, Punjab Agriculture University, Ludhiana, Punjab
2Kerala Agriculture University, Vellanikkara, Thrissur, Kerala
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*Corresponding author E-mail: navneetsharma.mit@gmail.com

Soil moisture sensors (SMS) are used to determinate soil moisture content (SMC) for automatic
irrigation scheduling witha wide range of capacitive types of sensors available in the market.
Performance of sensor changes with soil types, hence selection of appropriate SMS for soil is important
before installation into the field. The objective of this study was to calibrate capacitive types of SMS in
laterite and coastal alluvium soil. The sensor was simple, precise, sensitive, lightweight, and costeffective. Performances of SMS were evaluated and calibration curves between the soil moisture curve
(SMC) and capacitance were also developed under laboratory conditions. The variation in the value of
capacitance of different soil samples is due to the dielectric property. The capacitance value of the
sensor decreases slowly with the reduction of soil moisture content. The maximum and minimum
capacitance values of laterite soil were 9.9 and 4.09 corresponding to the moisture content of 22.74
and 11.80 percent respectively. The capacitance values of coastal alluvium soil were 11.81 and 6.59
corresponding to the moisture content of 27.45% and 9.5 % respectively. Laterite soil exhibits a linear
relationship of soil moisture content and the capacitance value of the probe. In the case of coastal
alluvium soil, the capacitance value reduced slowly after the field capacity. Results showed that from
the saturated condition to field capacity of the soil, sensor capacitance value decline slightly and after
that even small reduction in soil moisture content, the capacitance probe showed large variation. It was
also observed that the calibration of the sensor gives a similar calibration equation having low standard
error and high regression coefficient. The reciprocal model was found best-fit. The value of regression
coefficient was 0.9999987 and 0.9999973 and standard error of 0.0028846 and 0.0034289 for trial 1
and trial 2respectively for coastal alluvium soil, whereas, in the case of laterite soil the regression
coefficient was 0.9999639 and 0.9999934 and standard error was 0.0152847 and 0.0030803 for trial 1
and trial 2 respectively. Performance of sensor was found satisfactory in both types of soils. A
calibration curve was not repeatable when the sensor is used in different soils. Hence, it is important to
calibrate the sensor output once the soil type changes.
Keywords: Laterite and coastal alluvium soil, soil moisture sensor, Reciprocal Model
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A Simple Method for Estimating and Partitioning the Evapotranspiration
for Leafy Vegetables
Anvar K1and U Surendran2
1,2Centre for Water Resources Development and Management, Kozhikode- 673571
Kerala. India.
1anvarmvr@gmail.com, 2suren@cwrdm.org
Estimation and partitioning of evapotranspiration (ET) into evaporation from the soil surface (E) and
transpiration through the stomata of crop leaves (T) are difficult, but crucial to determine the biomass
production and the allocation of water resources in the scenario of increasingly scarce condition. There
are several empirical and theoretical methods for partitioning the ET. However, field level methods of
ET Partitioning are expensive and cumbersome, and this indicate that devising a simple and smallscale set up will be useful. By considering this, an attempt has been made to estimate the ET and
partition the ET into evaporation and transpirationby using a simple grow bag and wick placed in a
container with water. An experiment was conducted with this simple set up using a leafy vegetable viz.,
Amaranthus and the results are found to be encouraging. Exact quantification of ET and partitioning of
evaporation and transpiration was possible using this set up, since wick works on capillary action and
hence water movement will happen as per the demand only and this has been validated with the
control and test sets.It is estimated that 38% of T and 62% of E was found in our study in Amaranthus
using this setup.However, further modifications are needed, if we plan for automated measurements of
ET.

Keywords: Evaporation, Transpiration, Water Resources, Wick irrigation
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Effect of Drip Irrigation Level and Micronutrient Application Method on
Yield of Indian Mustard (Brassica juncea L.)
O. S. Bhukhar1, A. C. Shivran2, R. C. Bana1, B. L. Dudwal3, B. R. Meena3 and S. K.
Kumawat1
1P.G. Scholar, 2Professor and Head & 3Asstt. Professor
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Department of Agronomy, SKN COA, SKN Agriculture University, Jobner, Jaipur-Rajasthan
An investigation entitled “Effect of Drip Irrigation Level and Micronutrient Application Method on
Productivity of Indian Mustard (Brassica juncea L.)” was conducted at Agronomy farm, S.K.N. College
of Agriculture, Jobner, District Jaipur (Rajasthan). Geographically Jobner is located at 75 028' East
longitude and 26005' North latitude and with an altitude of 427 metres above mean sea level in Jaipur
district of Rajasthan. The region falls under Agroclimatic Zone III-a of Rajasthan state named as SemiArid Eastern Plains. A field experiment was laid out in split plot design with three drip irrigation level
(0.4, 0.6 and 0.8 IW/CPE ratio) in main plot and four micronutrient application method (control, soil,
foliar and fertigation) in sub plot and replicated four times. The results indicate that the grain and straw
yield of mustard was significantly influenced by different drip irrigation levels and micronutrient
application method. The drip irrigation level at 0.6 IW/CPE ratio recorded significantly higher seed yield
(18.06 q/ha) and straw yield (66.31 q/ha) as compared to 0.4 IW/CPE ratio. The 0.6 IW/CPE ratio
improved the seed and straw yield of mustard by 14.44 and 15.06 per cent over 0.4 IW/CPE ratio. In
case of micronutrient application methods, fertigation observed significantly higher seed yield (19.73
q/ha) and straw yield (70.66 q/ha) over all other application method. The fertigation increased seed and
straw yields by 39.23 and 25.30 per cent over control and 13.58 and 12.33 per cent over soil
application, respectively. Foliar application also significantly increased seed and straw as compared to
control and soil application. Henceforth, on the basis of this study, it can be concluded that the drip
irrigation level at 0.6 IW/CPE ratio and micronutrient application through fertigation recommended
owing to improved seed and straw yield of mustard as compare to other treatments besides proving
itself economically viable.
Keywords: Fertigation, mustard, irrigation, foliar application, yield
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Analysis of Water Use Efficiencies in Fruit Crops Across Diverse Soil
and Climatic Conditions
Tarun Adak, Vinod Kumar Singh and Naresh Babu
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Uttar Pradesh, India.
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Soil conditions impacts on the water use efficiency of fruit crops. Likewise, climate conditions
significantly influenced the water use behaviour of fruit crops vis-à-vis water use efficiency. The
atmospheric demands statistically effect on the evaporative pattern and evapotranspiration rate as well
(ET0 in mango orchards varied between 0.9 to 7.6 mm day -1). It was observed that weather dynamics
significantly affected on evaporation and transpiration from orchards and trees respectively. The crop
coefficient may also undergo spatio-temporal variations across sites (like young walnut orchard had 0.6
to 1.2). Results from moisture conservation experiments showed variability in moisture content, root
zone moisture extraction pattern along with water use efficiency. Moisture regimes were maintained in
order to avoid any stress during economical stages of fruit phenology (Wolfberry water use efficiency of
3.5 to 5.5 kg kg ha-1 mm-1). Such regimes were best treated and imposed at growers’ field for better
water use and also to enhance water use efficiency. Tropical, subtropical, arid, mediterranean climates
had differential water demand and use efficiency. The water uses efficiencies in these regions differ as
a function of soil-tree-weather interactions. It was recorded that WUE in fruit crops like Nagpur
mandarin (1.60 to 2.45 kg m3 in sub-humid tropical climate), watermelon (13.4 to 20.1 kg m3 in warm
temperate zone), coconut (0.088 to 0.095 fruits tree -1 mm-1 in subtropical climate) and Mango (21.2
21.2 kg ha-1 mm-1 in subtropical mediterranean climate) was varied. In hilly areas of Northeast or
Himalayan region wherein water availability and atmospheric conditions are harsh, best use of water
extortion pattern using traditional and modern system was observed to fruitful the national important of
more crop per drop. In problematic soils, like saline and sodic environments the rate of water use, and
evapotranspiration differs significantly than non-problematic soils (viz., pistachio orchards, estimated
annual mean ET of 725 mm in saline water than 1064 in non-salted orchard). In these soil
environments, irrigation water quality plays dominant role in estimating water use efficiencies. Fruit
crops are responsive to saline or sodic conditions differently and based on physiological behavior, the
tree water pattern also differs. Partial root zone systems in fruit crops are an effective way of reducing
the water burden and also to improve use efficiencies (In Mango, 69.55 in full irrigation to 76.41 to
123.17 kg ha-1 mm-1PRD). Experimental results indicated that the modem innovative approach of partial
root zone drying is suitable to water scarcity to severe water limited environments. Even under drought
condition, partial root zone moisture condition is effective for significant enhancement in water use
efficiencies. Fertigation system does impacts on the productivity of fruit trees and likewise statistically
correlation showed enhanced water use efficiency (Root water uptake 67.50 to 68.20%, deep drainage
of 3.1 to 7.1% and evaporation of 14.1 to 17.6% in apple; in mango, 9.95 to 18.78 kg fruits m-3, 3.1 to
12.7 kg ha-1 mm-1 in apple in semi-arid area). Thus, deficit water management strategies are important
to use and adopt at farmers’ fields.
Keywords: Innovative moisture conservation strategies, soil conditions, atmospheric demands
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Management of Irrigation Water in Sweet Cherry Through the
Application of Different Irrigation Regimes Using Micro-Irrigation
System
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Sweet cherry an important temperate fruit is commercially grown in the UT of Jammu and Kashmir in
India, due to the enormous amount of antioxidants, sweet cherry has a huge export potential, but the
main problem associated with its cultivation is the non-availability of irrigation water at critical growth
stages resulting in the production of poor quality fruits. Therefore, to chalk out the critical growth stages
of sweet cherry with respect to irrigation, sweet cherry plants under high density system were supplied
with four irrigation regimes (100%ETc, 75%ETc, 50%ETc and 0%ETc) which were applied at four
phenological stages (Pit hardening, fruit growth, fruit development and flower bud differentiation stage).
The micro irrigation system i-e the drip irrigation was used during the study. Each plant of sweet cherry
was provided with two emitters that were fixed at opposite directions from the trunk. Each dripper had
the capacity to supply 4litres of water per hour. The irrigation water was calculated based on daily
values of crop evapotranspiration (ETc) which was calculated from USWB Class A pan evaporimeter
that was installed in the field and accordingly the water requirement of the plant was calculated using
the FAO methodology. As per the results it was concluded that the irrigation regime 100%ETc and
75%ETc maintained at par with respect to most of the plant growth and quality parameters, also the
most critical phenological stage came out to be fruit growth and fruit development stage, at these two
stages sweet cherry must be supplied with irrigation otherwise the quality degrades. It was also
concluded that one irrigation should be provided to the sweet cherries after harvesting the crop as the
irrigation at post-harvest stage is beneficial for the next year flower bud differentiation. The 75% ETc
regime of irrigation at fruit growth stage besides conserving 25% water resulted in increase in both the
growth as well as quality characters hence this regime could be recommended for the cultivation of
sweet cherry.
Keywords: antioxidants, Crop evapotranspiration, irrigation regimes, phenological stages, sweet cherry.
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Deficit Irrigation for Enhancing Crop Water Productivity
V.S. Rathore*, N.S. Nathawat, G.L. Bagdi, R.S. Shekhawat, N.D. Yadava
ICAR-Central Arid Zone Research Institute, Regional Research Station, Bikaner -334004
Email: rathoreiari@yahoo.co.in
Crop production is highly water intensive human activity which accounts for approximately 70% of
freshwater used worldwide. Out of which a significant portion (60-70%) is used for irrigation purpose.
Irrigation contributed significantly to enhance crop productivity and food security. Irrigated lands provide
about 40% of food production from 17% of arable lands. The availability of water has been declining for
crop production due to increasing demand for water for non-agricultural sectors (industry, domestic). At
the same time, requirement for crop products has been increasing due to increasing population. In the
face of declining availability of water for crop production and an increasing demand for crop products,
there is a need to increase water productivity (crop production per unit of water used) in crop production
without yield and environmental penalties. This is particularly relevant for the water-scarce arid and
semi-arid regions. Within this context, deficit irrigation (DI) which involves an application of the amount
of irrigation water less than the full crop evapotranspiration (ET) or irrigation requirement have emerged
as an important technique to enhance WP. It has been demonstrated that DI has potential to enhance
WP with a substantial saving of irrigation water. The implementation of DI requires comprehensive
crop-specific evaluation under given pedo-climatic and agro-management techniques for its effective
utilization. Results of numerous studies conducted in north- western hot arid region of India
demonstrated that suitable DI has potential to enhance crop WP with substantial saving of irrigation
water in wheat, peanut, cotton and Indian mustard. Application of 70% of full irrigation to Indian mustard
and 80% of full irrigation for wheat and peanut is suitable to optimize yield, WP and economic return.
Nutrient management, soil management (FYM application, tillage) and bio-regulator application had
overriding influence on the performances of DI, hence there are need to integrate them to harness full
benefit of DI. Additionally, there are trade-off relationship between yield, water productivity, quality and
profit of crop production under DI, which require comprehensive assessment for simultaneous
optimization of yield, profit and WP.

Keywords: Deficit irrigation, Water Productivity, Resource use efficiency, Trade-off
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Irrigation Dynamics in the Context to Agrarian Changes in The State of
Telangana, India
Kancheti Mrunalini1, Rajesh U Modi2and Anjaneyulu Adluri3
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Institute of Pulses Research, Kanpur, Uttar Pradesh, India
Institute of Sugarcane Research, Lucknow, Uttar Pradesh, India
3Mangrove Foundation, Mumbai, India
2ICAR-Indian

Stepping towards natural resource conservation technologies has shown dynamic agrarian changes in
Telangana state since its inception. A complete turnaround in agricultural production was observed
within these seven years through big-ticket projects like Mission Kakatiya for revival of irrigation tanks
and construction of world's largest multi-stage Kaleshwaram lift irrigation project. State government has
brought back the lost glory of minor irrigation sources through community participation to enhance
sustainable water availability under Mission Kakatiya. About 1.17 lakh hectares irrigation potential has
been created in benefitting 2 lakh farmers under accelerated irrigation benefit programme component of
PMKSY in Telangana from the year 2016-2020). During the year 2019-20, state has witnessed 35.26%
and 32.79% increase in gross and net irrigated area respectively. These initiatives from government
side have reflected through increased agricultural production in the Telangana state over past seven
years. For instance, rice area and production has been increased by 50% and 58.5% respectively from
the year 2015-16 to 2019-20. This helped in making the state the national leader in rice production and
slowly turning into rice bowl of India. Water conservation technologies and government policies has
balanced the needs of farmers in accessing irrigation and that subsequently improved their livelihoods.
Keywords: Irrigation, water conservation, PMKSY
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Response of Irrigation Levels and Nutrient Integration on Growth and
Yield of Wheat (Triticum aestivum L.) Under Limited Water Condition of
U.P.
Md Asim Khan, A.S. Yadav, Kartikay Bisen and Aneeta Yadav
Faculty of Agricultural Sciences and Allied Industries, Rama University, Mandhana, Kanpur, U.P.
A field experiment was conducted during Rabi season of 2020-21at the Agricultural research farm of
Rama University, Mandhana, Kanpur(U.P),to assess the effect of different irrigation levels and
integrated nutrient management on growth and yield of wheat. The experiment was laid out in
split-plotdesignwith 3 replications, comprising 3 irrigation levels, viz. I1- Irrigation at crown root
initiation(CRI), I2- Irrigations at crown root initiation (CRI) + milking stage, I3- Irrigations at crown root
initiation(CRI) + tillering stage + milking stage, in main plot and four nutrient management practices,
viz.N1-100% RDF (120:60:40 Kg/ha) + FYM @5t/ha, N2-50%RDF + FYM @10t/ha+PSB,N3-100%RDF+
Vermicompost @ 2.5 t/ha, N4-50% RDF + Vermicompost @ 5.0 t/ha + PSBin subplot. Maximum
number of effective tillers, plant height, length of spike, no. of spikelets spike -1, no. of grains spike-1,
1000-grain weight (g) grain and straw yields (40.42 and 70.41q ha -1) were recorded significantly higher
under treatment I3 (Irrigations at crown root initiation(CRI) + tillering stage + milking stage).Application
of 100%RDF+ Vermicompost @ 2.5 t/ha(N3)recorded maximum grain yield (35.20q ha-1)of wheat was
on a par with treatment N4, but significantly superior overrest of treatments.Significantlyhigher number
of effective tillers, plant height, length of spike, no. of spikelets spike -1, no. of grains spike-1, 1000-grain
weight (g) were also recorded with application of treatment N3 which was on par with treatment N4. Cost
of cultivation and gross returns showed that among different irrigation levels, treatment I3 required
maximum cost of cultivation, i.e., Rs. 37,568 ha-1 with higher gross return (Rs. 86,865 ha-1) net return
(Rs.49,306ha-1) and benefit cost ratio (1:2.30). Application of 50% RDF + Vermicompost @ 5.0 t/ha +
PSB(N4) incurred higher cost of cultivation (Rs. 39,013ha-1). However, higher gross return (Rs. 76,
124ha-1) and benefit cost ratio (1:2.05) were recorded with treatment N3.
Keywords: Irrigation, Integrated nutrient management, Wheat, Yield

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

269

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Automation Concepts and Techniques in Scheduling Irrigation
Anju Kumari Singh1, Atul Kumar Singh2, Ajay Kumar Bhardwaj3, Chhedi Lal
Verma2, Vinay Kumar Mishra2, Sanjay Arora2, Navneet Sharma4 and Rohit Pratap
Ojha2
G.B. Pant Polytechnic College, Lucknow-226017, Uttar Pradesh, India1
ICAR-CSSRI RRS, Lucknow-226002, Uttar Pradesh, India2
ICAR-Central Soil Salinity Research Institute, Karnal-132001, Haryana, India 3
PhD Scholor, Punjab Agricultural University, Ludhiana4
Automation not only facilitates production processes to occur automatically with no or minimal
intervention of human labor, but it also provides opportunity for automated monitoring. Use of
electronics in agriculture has demonstrated its utility for diverse uses with opportunity in saving of the
inputs, energy, manpower as well as time. Introduction of electronics has facilitated to automate various
agricultural processes such as application of water and fertilizer precisely. This way automation has
demonstrated its utility to enhance agricultural productivity as well as minimizing the cost of production.
Irrigation is one of the critical input resources in agriculture which demands the judicious use of water.
Precision agriculture technologies in irrigation water management use sensors and controllers to
preciously deliver the right amount of water at right time and maintain the moisture to the desired level.
An automatic irrigation system as compared to manual irrigation can save significant amount of water
and maximize productivity. The automation for irrigation system can be of different types depending
upon requirements. Some of the major automation system concept adopted are a) volume-based
automation b) time based automation, c) real time feedback system and d) Sequential and Non
Sequential Automated Irrigation System. The recent technologies in the field of sensors and wireless
networking are the boon for agriculture system that not only recuperate the traditional agriculture
system but also increase the production quantity and quality. Electronics modules such as
microcontrollers, wireless and remote sensing, Internet of Things (IoT) and Artificial Intelligence (AI)
have opened new opportunities to perform various agricultural operations efficiently. Further
communicating modules such as Bluetooth, Zigbee, Wi-Fi, and RF modules have opened new gates to
perform different agricultural operation even from remote locations or fully independently. Use of these
techniques, concepts or modules independently or in combination will certainly be assets in future and
would help in achieving the objectives of doubling the farmer’s income.
Keywords: Automation, Irrigation, Internet of Things (IoT), Artificial Intelligence (AI)
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Water Crisis
Avanish yadav and Ishika Singh
Research Scholar, Department of soil and Water conservation Engineering, Sam Higginbottom
University of Agricultural Technology and Sciences, Prayagraj, (U.P.)

Water is very important for every living being. We cannot imagine living in this world without water. We
know that pure water in our country is 4% of the whole world and 16% of its population. Around 80% of
India's water is severely polluted because people dump raw sewage, drainage line system, silt and
garbage into the country's rivers and lakes. According to NITI Aayog, 70% of the pure water has been
contaminated and India ranks 120 out of 122 countries in terms of water quality. Only one third of waste
water is currently treated, meaning raw sewage flows into rivers, lakes and ponds - and eventually gets
into the groundwater. Globally, 1.5 million children under five die and 200 million days of work are lost
each year as a result of water-related diseases. The key activities to conserve water are as follows: any
beneficial reduction in water loss, use and waste of resources, avoiding any damage to water quality;
and improving water management practices that reduce the use or enhance the beneficial use of water.
Keywords: Water crisis, pollution, population, diseases
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Effect of Water Repellent Mulch on The Water Losses from Soils with
Different Textures
H. Beyrami*1, Sh. Shahmohammadi-Kalalagh2, H. Pirasteh-Anosheh1, A. Parnian1,
R.Yazdani-Biouki1, H. Parvizi1
1- National Salinity Research Center, Agricultural Research, Education and Extension Organization
(AREEO), Yazd, Iran
2-Department of Water Sciences and Engineering, Tabriz Branch, Islamic Azad University, Tabriz, Iran
Corresponding author, Email: beyrami.h@hotmail.com

Water scarcity is one of the major constraints of plant growth, productivity and adaptation in arid and
semi-arid regions in the world. Reducing irrigation losses due to surface evaporation by using water
repellent soil layer can help in maintaining water in the current situation that our country is suffering
from water deficit. In this research, the effect of creating a water-repellent layer on the soil surface in
the form of anti-evaporation mulch layer was evaluated on three soil textures (sandy loam, loam and
clay loam). For this purpose, soils artificially hydrophobized at four different concentrations and water
drop penetration time method to obtain four different degrees of water repellency. At the end, its effect
on the rate of surface evaporation from the small lysimeters (with height and diameter 30 cm) located at
the ground was investigated in the form of water-repellent layer with three-centimeter thickness. All
experiments were conducted at a field in Marand area (latitude: 38 25' 16.87" N and longitude: 45 47'
30.30" E). The experiments were performed in a completely randomized design with five treatments
degree of water repellency and three replications. After analysis by SPSS and Duncan test (5% level),
the average comparison carried out between evaporation in the different water repellency degrees for
three soils. The results showed that the surface the water-repellent layer significantly decreased the
amount of water losses in the mentioned three soils. Also, the surface evaporation reduction rate was
increased with increasing the water repellency degree. The maximum reduction of evaporation with
increasing in the water repellency degree compared to the control treatment (zero degrees of water
repellency) was 78.3%, 42.2% and 30.1% in the sandy loam, loam and clay loam soil, respectively.
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Impact of Biochar On the Water Holding Capacity and Rice Yield in a
Sandy Clay Loam Soil
Rajalekshmi K.1, Bastin B.2* and Krishnan S.3
Kerala Agricultural University
1Assistant professor, 2, 3 Retd. Professors, College of Agriculture, Vellanikkara, Thrissur, Kerala
Rajalekshmi.k@kau.in

With the rise in global population, the need to better manage fresh water use particularly agricultural
usage, is paramount. Farming practices which rely heavily on chemical fertilizers and unsustainable
land management practices have led to infertile soils with reduced water holding capacity and
insufficient amounts of organic matter. The use of biochar as a soil amendment has been suggested as
a way to increase water holding capacity, but only limited quantitative studies exist in terms of the
effectiveness of biochar in increasing the soil's water holding capacity. The main purpose of this study
was to determine the effect of rice husk biochar (pyrolysis at 500°C) on the water holding capacity of
sandy clay loam soil at 0-15 and 15-30 cm depths in a rice-rice cropping sequence and crop yield. The
effect was compared with other organic sources like FYM, Artocarpus leaves and daincha. All the
organic sources were applied along with fertilizer nitrogen, urea at four levels viz., 0, 35, 70 and 105 kg
ha-1. Results showed a 11 per cent increase in water holding capacity of soil at 0-15 cm depth using
rice husk biochar with various levels of chemical fertilizer compared to the control. Further, the increase
over FYM, Artocarpus leaves and daincha were accounted to be 5, 7 and 3 per cent respectively. The
effect of biochar in the water holding capacity of subsurface soil was less pronounced compared to the
surface soil. The treated biochar soil showed 5 per cent lesser water holding capacity than with daincha
at 15-30 cm depth. High levels of nitrogen with all organic sources reduced the water holding capacity
dramatically at both depths. The increased water holding capacity of soil had profound effect in
increasing the microbial activity and soil health which ultimately led to higher grain and straw yields.
These results suggest the use of biochar has potential to mitigate drought and increase crop yields in
sandy clay loam soil.
Keywords: biochar, water conservation, rice crop, soil health, sandy clay loam soil
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Potential of cloud seeding technology to enhance agricultural
productions in India
Aaisha Punia, Sumit Deswal & V.S. Mor
aaishapoonia@hau.ac.in
CCS Haryana Agricultural University, Hisar, Haryana-125004
Agricultural output in Indian sub-continent is heavily dependent on the monsoon vagaries, since twothird of cropped area is rain fed. Any drought-like condition leads to major loss of agricultural
productivity and seriously hampers the livelihood of a large population. The total drought-prone area in
India amounts to 42 percent of the total area and on an average, one in every five years is a drought
year. Therefore, there is considerable demand on increasing rainfall by whatever possible means.
Cloud seeding is one such innovative approach to help combat water crisis. It is a form of weather
modification, a way of altering the amount or kind of precipitation that falls from clouds, by dispersing
substances into the air that act as cloud condensation or ice nuclei, which alter the microphysical
processes inside the cloud. The most commonly used chemicals for cloud seeding include dry ice,
silver iodide, potassium iodide and liquid propane. Cloud seeding can be done by three methods: static,
dynamic and hygroscopic cloud seeding. Many research studies have been conducted with
controversial outcomes on effectiveness of this technology. It has been found advantageous to
increase precipitation in an area, to evaporate fog and clouds, to keep an area dry by precipitating out,
to reduce the cloud cover, to generate power, to clean out the pollution, to help put off wildfire by
making it rain. However, few have claimed it to be expensive, cause air pollution since it uses harmful
chemicals, doubted for its effectiveness and associated it to pose drastic weather problems such as
flooding, storms, hail risks, etc. But worldwide it has been successfully utilized in United States, Russia,
Philippines, China, Australia and many other countries. The Karnataka government launched cloud
seeding (Varshadhare) project (2017) in Bengaluru. Many government-driven and even private sector
players are actively indulged in weather-modification projects. In India, though many efforts have been
made in this direction, still it is not harnessed to its potential. As the technology is still in its early
development stages, a lot of changes of improvement can be expected by working critically on its pros
and cons, through active research programs. Indian water resources are declining at a faster pace and
India is among water-stressed countries across the globe. So, we can look forward to addressing this
issue by exploiting cloud seeding technology and it may prove as a panacea to deal with our water
crisis and management strategy in future.
Keywords: Cloud seeding, weather modification, water crisis
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Land Use Capability Classification using Geographical Information
System in West Banas River Basin
Bhagyashri R. Jalgaonkar1, Mahesh Kothari2, H. K. Mittal3, P. K. Singh4, H. K. Jain5
and N. L. Panwar6
1-4Department of Soil and Water Engineering, CTAE (MPUAT), Udaipur, Rajasthan, India
5 Department of Agriculture Statistics and Computer Application, RCA, Udaipur
6 Department of Renewable Energy Engineering, CTAE(MPUAT), Udaipur
Email:bhagyashrijalgaonkar444@gmail.com

The main objective of this study was to spatially classify lands of West Banas River Basin is the
southwest part of Rajasthan, India. Land use land cover was determined from USGS satellite image by
applying supervised classification method. Digital Elevation Model (DEM) data of 30 m resolution was
used to derive slope. “Spatial Analyst Tool Extract by Mask” in GIS environment was used to obtain
digital soil map. Intersect overlay analysis method was applied to obtain the spatial and attribute
information of all the input parameters using Geographical Information System (GIS) 10.4.1 software.
The study demonstrates that GIS provide advantage to analyze multi-layer of data spatially and classify
land based on its capability. The study revealed that, 937.40 sq km (43.54%), 205.40sq km (9.54%),
711.50sq km (33.05 %), 214.63 (9.97 %), 3.22sq km (0.15 %) and 80.57sq km (3.74 %) of the river
basin was categorized in the range of land classes I, II, IV, VI, VII and waterbody, out of the total area
of the river basin i.e., 2152 sq km. It is concluded that approximately 86.15 per cent of the land is
occupied by arable land and 10.12 per cent is occupied by non-arable land.
Keywords: River Basin, ArcGIS, Delineation, Land use map, Soil map, Slope map.
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Estimation of Canal Seepage Through Water Balance of Fish Pond
Located in The Seepage Interactive Zone
Chhedi Lal Verma, Y.P. Singh,

V.K. Mishra, D.K. Sharma

ICAR Central Soil Salinity Research Institute Regional Research Station, Lucknow

Canal seepage is a major cause of irrigation water losses, waterlogging and salt accumulation in canal
command. Design of agricultural drainage system requires drainage load or drainage coefficient of the
area as input parameter. Canal seepage can be measured by employing inflow and outflow method,
ponding method, empirical relationships, seepage meter and constant head permeameter. Canal
seepage can be also estimated using analytical and numerical solutions of water flow through canal
embankment and bottom. If the Kostiakov formula is used to estimate canal seepage losses, the
parameter values may differ significantly from the actual conditions. There exists a large difference
between the estimated results of the Kostiakov formula and those of the field experiment. The
Kostiakov formula is used in the planning and design of canals, as well as being applied to seepage
loss estimation during canal water conveyance and distribution. The numerical method is utilized to
calculate canal seepage losses by simulating the actual situation in the site. Analytical solutions
available for canal seepage estimation involve a number of assumptions and require a representative
value of saturated hydraulic conductivity which is quite difficult to work out under real field situations.
Numerical solutions require representative saturated hydraulic conductivity and drainable porosity data
at various locations which is difficult to obtain under field conditions. Direct ponding method is not
suitable for large canals as well as under high bed slope conditions. Inflow outflow method may not give
satisfactory result over short length of canal when discharge is too high. Seepage meter gives the
localized measure of seepage and large numbers of repetitions are required for getting a reliable value.
A new technique for measuring canal seepage through a pond located in the interactive zone canal
seepage was developed for measuring seepage of large canals using water level fluctuations within the
pond. A 1.75 m pond of size 80 m x 50 m was constructed along the Sharda Sahayak Canal Command
at Kashrawan village of Bachhrawan block of district Uttar Pradesh. The canal has designed capacity of
650 ft3/sec and runs throughout the year except for one or two closures for 35 to 45 days. Average
monthly pan evaporations of the area were 59.12, 97.00, 159.57, 240.98, 223.43, 191.63, 107.72,
103.33, 97.95, 93.58, 62.40 and 51.33 mm/month for respective months of January to December,
respectively. Water level in the pond rises when evaporation rate from the water surface of the pond is
less than the canal seepage and falls when it is higher than the seepage rate. When evaporation rate
becomes equal to the canal seepage the water level in the pond remains constant. This principle was
employed to estimate canal seepage in the affected reach of the canal. It was observed that the water
level within the pond rises from June to August due to reduced evaporation rate and high rainfall. The
water level in the pond becomes more or less constant during the month of November to February due
to low evaporation rate and no rainfall in the area. The water level in the pond starts declining after
March on ward due to increased evaporation rate. The water level in the pond reaches to the minimum
level during the month of June due to continuous increase in evaporation rate. A 30 to 40 days canal
closure is also experienced from April to May every year further resulting to water level drop in the pond
due to reverse seepage flow. After mid-June monsoon season get set and humidity starts rising
resulting to the continuous decrease in evaporation rate. When canal resumes the supply, the water
level in the pond also starts rising. Canal seepage was worked out by averaging the evaporation rate of
the month November, December, January and February of year 2006 and 2007 which came out to be
2.42 mm/day.
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Bio-physical Impacts of Soil And Water Conservation Measures For
Improvement of Cropping Pattern and Crop Productivity: A Case Study
in Karma Micro-Watershed of Purulia District in West Bengal
1Harisankar

Koiri, 2R. Ray and 3S.K. Patra

1Course Facilitator (Howrah KVK), 2Department of Soil and Water Conservation,
3Department of Soil Science and Agricultural Chemistry
Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, Nadia-741252, West Bengal, India
Email: Koiri.harisankar502@gmail.com
The quality of productive natural resource base especially in arid and semi-arid regions of India has
been deteriorating with passage of time leading to severe irrigation water scarcity, land degradation,
productivity loss, food insecurity and economic unsustainability due to lack of technological knowledge,
skill and expertise to deal with the adverse situations. Poor socio-economic condition of the farmers is
the greatest impediment for the status quo. An impact analysis of adoptable soil water conservation and
management practices of natural resources through questionnaire survey using expost factor research
design method was carried out at Karma micro-watershed of Purulia district of West Bengal where
integrated watershed management programme (IWMP) was continued up to 2014-15. The novel
objective was to find out the extent of change in the agricultural sector with the implementation of
IWMP. The results revealed that there were greater impacts of IWMP in terms of bio-biophysical
aspects of soil and water conservation measures as regards to changing or shifting of the existing
cropping pattern with inclusion of high yielding varieties, cropping intensity (13.38%) and crop
productivity especially of aman paddy (73.40%) and mustard (77.42%) as well as highest positive
change in the production scenario of aman paddy (35.68%) and mask kalai (58.40%). This was mainly
possible due to enhanced overall knowledge from low to medium (21.21 to 52.90%) and adoption index
from low to medium (24.22 to 41.68%) of the targeted farmers’ households as a result of adoption of
soil and water conservation measures. In addition to these, the time-framed crop-wise programme and
effective training programme on watershed development and management as initiated and facilitated
by the watershed community members under IWMP also boosted up the morale and attitudes of the
beneficiaries towards adoption of the remedial measures.
Keywords: Bio-physical impact; Integrated Watershed Management Programme; Karma microwatershed; Semi-arid tropics
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Enhancing Productivity, Profitability of Acid Lime and Water Use
Efficiency with Micro Irrigation and Fertigation in Semi- Arid Climatic
Conditions of Maharashtra, India
H. B. Goramnagar1, P. K. Nagare2, V. U. Raut1, B. A. Sonune3 and Ekta Bagde1
1Regional Fruit Research Station Katol, 2 Dean, Faculty of Horticulture and
3 Dept. of Soil Science & Agril. Chemistry,
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola -444104 (Maharashtra)

The present study was conducted to assess the effect of micro-irrigation based on evaporation
depletion with reduced doses of NPK applied through fertigation on fruit yield, profitability and water use
efficiency of acid lime at AICRP on Tropical Fruits, Dr. PDKV, Akola during 2012-13 and 2013-14. The
experiment was laid out in FRBD comprised of three levels of micro-irrigation (I1-100, I2-90 and I3-80 %
Evp) and three levels of fertigation (F1-100, F2-80 and F3-60 % RDF) in nine treatment combinations
replicated thrice. The results revealed that the highest total number of fruits per plant and fruit per
hectare (annual harvest) was found significantly higher in micro-irrigation level @ 100% at Evp. (I1) and
fertigation at 100% RDF (F1) individually which were at par with micro irrigation at 90 % Evp. (I 2) and
fertigation at 80 % RDF (F2). However, in Hasta bahar the significantly highest fruit yield per tree and
per hectare was obtained with micro irrigation at 90 % Evp. (I 2) and fertigation at 100 % RDF (F1) which
was at par with I3 and F2. The treatment combination of I3F1 produced significantly highest fruit per tree
and per hectare followed by I2F1 and I2F2 which were at par with each other. The higher B:C ratio was
obtained with micro irrigation at 90 % Evp. (I2) and fertigation at 80 % RDF (F2) and in treatment
combination of I3F2 and I2F2 levels. The significantly higher fruit yield efficiency and water use efficiency
was observed with micro irrigation at 80 % Evp. (I3) and fertigation at 100 % RDF (F1) followed by micro
irrigation at 90 % (I2) and fertigation at 80 % RDF (F2) which was at par with each other. Hence, it can
be concluded that the application of irrigation level at 80% Evp and fertigation at 80 % recommended
dose of fertilizers was found beneficial in enhancing productivity and profitability of acid lime along with
higher water use and fruit yield efficiency in semi-arid climatic conditions of Maharashtra.
Keywords: fertigation, micro-irrigation, water use efficiency
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Assessment of Heavy metals in Sewage Water Irrigation
*Pooja, C. A, and Dinesh Kumar. M
Department of Agronomy, College of Agriculture
KeladiShivappaNayakaUniversity of Agricultural and Horticultural Sciences, Shivamogga-577201
*E-mail I.D: poojarenuka142@gmail.com

An experiment was conducted during summer 2018 at Agronomy Field Unit, College of Agriculture,
Shivamogga, Karnataka. Okra (cv. Arka Anamika) was irrigated using Normal Water (NW), Treated
Sewage Water (TSW) and Untreated Sewage Water (UTSW) alone and in conjunctive mode
constituting nine treatments replicated thrice using RCBD design. Treated and untreated sewage water
is obtained from college campus, generated continuously and in large quantities. Recommended
package was followed to grow the crops. A study of heavy metals was performed in order to assess the
concentration of heavy metals in sewage water. These are usually present in trace amounts in natural
waters but many of them are toxic at high concentrations. The buildup of chromium, lead cobalt,
arsenic, boron and nickel were analyzed in TSW and UTSW. The result showed that the concentration
of cobalt, arsenic, boron and nickel were highest in UTSW (0.004, 0.004, 0.035 and 0.004 ppm)
followed by TSW (0.001, 0.002, 0.017 and 0.002 ppm). Heavy metals like chromium and lead were
absent in both TSW and UTSW. Treatment receiving only UTSW significantly increased the electrical
conductivity (0.187, 0.189, 0.191dS m-1) and sodium content (16.16, 16.66, 16.77 mg 100 -1) in soil after
each cycle of irrigation as compare to TSW and NW. It also paves the way to conclude that sewage
irrigation improves soil physical properties and fertility status indicating its potential for use in
agriculture. However, these metals in sewage water necessitate its safer use after pretreatments to
safeguard soil health and reduce the risk of animal and human health hazard. Therefore, conserving
existence sources of water can be achieved by recycling and reusing the sewage water for various
purposes.
Keywords: Sewage water, Okra, Heavy metals
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Remote Sensing in Agricultural Water Management
Athira Ajith
U.G Scholar, Kerala Agricultural University, Kerala
Email: athiraajith3001@gmail.com
Agriculture is an important sector and the back bone of Indian economy. In agriculture, water is a
scarce resource but crucial to achieve food security, sustainability as well as for maintaining
hydrological cycle and thus reducing global hunger. The anthropological misuse of natural resources
accelerated in recent years has shown a significant reduction in water availability. The estimation of
water for agricultural use needs to be updated frequently, which is time-consuming and cost-ineffective
with traditional field based techniques. Irrigation is limited only to 46 per cent of the cropped area in
India, but it contributes nearly 56 per cent of the agricultural output, and about 60 per cent of food
grains production comes from irrigated area and the net irrigated area in India is 68.64 mha. Thus
agricultural water management is a serious concern and it is related to the important challenges of
increasing production, reducing poverty and responding to food security needs and increasing water
use efficiency through 'more crop per drop' for sustainability in agriculture. Agricultural production
follows strong seasonal patterns related to lifecycle of crops. The production also depends on edaphoclimatic factors and agricultural management practices, and any undesirable alterations in these
variables can adversely affect productivity therefore agricultural monitoring systems are inevitable for
higher productivity. Application of remote sensing is indispensable in monitoring agricultural field, crop
and soil health, water management and its quality, and atmospheric conditions with emphasis to yield.
Remote sensing is the process of acquiring information about the earth's surface by measuring its
reflected and emitted radiation without coming into direct contact with the object through the processes
involving an interaction between incident radiation and the targets of interest. During the last two
decades, remote sensing techniques are applied to explore agricultural applications such as crop
discrimination, crop acreage estimation, crop condition assessment, soil moisture estimation, yield
estimation, precision agriculture, soil survey, agriculture water management, agro meteorological and
agro advisories. It has advantages over the traditional methods in agricultural resources survey,
including its capability of synoptic view, potential for fast survey, capability of repetitive coverage to
detect the changes, low-cost involvement, higher accuracy. Earth Observation (EO) satellites like
ResourceSat-2A, RISAT-1 are operated in optical/thermal and microwave domains with frequent revisit
and improved spatial resolution providing periodic monitoring of crop information such as irrigated crop
area, crop condition, phenology, evapotranspiration, water stress and soil moisture for informed
decision making on water management. Remote sensing application in irrigated crop area mapping and
irrigation crop water requirement, regional crop evapotranspiration estimation, soil moisture and global
products, availability of new air-borne sensors and unmanned aerial vehicle supported earth
observation and their combination with process-based models/ground-based instrumentation for new
data processing as well as their integration to develop precision irrigation systems and geospatial crop
water accounting.
Keywords: Sustainable agriculture, remote sensing, mapping, water requirement
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Micro Irrigation Technologies - A Innovation of Water Management in
Bajra Napier Hybrid grass [CO (BN) 5]
Varshini S.V1 and Jayanthi C1
1Department of Agronomy, Tamil Nadu Agricultural University, Coimbatore-3
Email: varshuagri08@gmail.com

The agricultural sector remains a backbone of India’s economy, accounting for about 15% of the
country’s GDP. However, it must be understood that Indian agriculture is highly monsoon dependent,
and irrigation facilities are available to only 45%, or 64 million ha, of the 142 million ha of net sown
area. This makes cultivation of fodder like BN hybrid grass less likely; the requirement of high planting
material further hinders cultivation. This can be overcome by adopting suitable micro irrigation
technologies and crop establishment methods which can improve the fodder production thereby
livestock productivity. In this view a field experiment was conducted during 2018-19 at TNAU,
Coimbatore, Tamil Nadu, to find out the influence of irrigation methods and crop establishment methods
on sprouting, green and dry fodder yield, water use studies of bajra napier hybrid grass (Pennisetum
glaucum L. X Pennisetum purpureum schumach). The experiment was laid out in strip plot design
comprised of irrigation and crop establishment methods with three replications. Subsurface drip
irrigation significantly increased sprouting, crude protein yield (8.85 t/ha/year), green (335.0 t/ha/year)
and dry (71 t/ha/year) fodder yield, water use efficiency (23.74 t/ha/mm) and water productivity (0.024
t/m3).Among crop establishment methods, significantly higher sprouting per cent, crude protein yield
(8.99 t/ha/year), green (331.5 t/ha/year), dry (71.4 t/ha/year) fodder yield, water use efficiency (21.47
t/ha/mm) and water productivity (0.021 t/m3) were noted with horizontal planting of setts with sett
treatment. Hence, subsurface drip irrigation and horizontal planting of single budded setts with sett
treatment should be adopted to obtain maximum sprouting, green and dry fodder yield, water use
efficiency and water productivity.
Keywords: BN hybrid grass, water use efficiency, green and dry fodder yield

Academy of Natural Resource Conservation and Management, INDIA.
www.anrcm.org

281

2nd International Web-Conference on
Smart Agriculture for Resource Conservation and Ecological Stability
October 29-31, 2021

Water Use Efficiency: Climate Change: A challenge in Agriculture
Industry
Satish K. Sharma1, Neeraj Kotwal1, Manoj Kumar Sharma1, Sanjeev Kumar
Chaudhary1, Nirmal Sharm1, Akash Sharma2, Vishal Gupta2, Vikas Sharma2, Rohit
Sharma2, Pardeep Kumar Rai2 and Vishaw Vikas2.
1.RHRSS,

Bhadarwah SKUAST-Jammu, 2. ACHR, Udhayawala SKUAST-Jammu, 3. Division of Soil
Science, FOA, SKUAST-Jammu

The term Water Use Efficiency (WUE) was introduced by Briggs and Shantz (1913), a relationship
between plant productivity and water use. There are some important factors which directly affected
water use in plants e.g increasing carbon dioxide concentration, increasing temperature, more variable
precipitation and variations in humidity. The response of Water Use Efficiency in plants/ crop is directly
related to physiological processes, controlling the gradients of CO 2 and H2O. There is a variety of
methods available to screen genetic material for enhancement of Water Use Efficiency, dynamics of
crop water use, and biomass accumulation have to consider soil water evaporation rate, transpiration
from the leaves and growth pattern of the crop during extension from the leaf to the canopy. Enhancing
Water Use Efficiency at the canopy level may be achieved by adopting practices that reduces the soil
water evaporation component and divert more water into transpiration which can be through crop
residue management, mulching, row spacing and irrigation. Climate change will affect plant growth but
have an opportunity to enhance Water Use Efficiency through crop selection and cultural practices to
offset the impact of a changing climate.
Keywords: Water Use Efficiency, soil water evaporation, Climate change
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Watershed Prioritization for Rainwater Harvesting Using Multi-Criteria
Analysis, GIS, and Remote Sensing
Shaheemath Suhara K K1, V. Ravikumar2, Balaji Kannan1, N. Janani1
1Department of Soil and Water Conservation Engineering, TNAU, Coimbatore, Tamil Nadu
2Water Technology Centre, TNAU, Coimbatore, Tamil Nadu
*Corresponding author: shaheemakaratt@gmail.com

Rainwater harvesting is a promising tool for augmenting surface water and groundwater supply. This
study has made an attempt to prioritize the upper sub-watershed of Noyyal basin, Tamil Nadu, using
GIS based multi-criteria decision analysis (MCDA). Rainwater harvesting potential zones were
delineated using the maps corresponding to soil erosion rate, runoff coefficients, slopes, and drainage
density. Each thematic layer was reclassified, and suitable weightages were assigned to these layers
and also to the different classes of each layer based on their relative influence on rainwater harvesting
potential using Saaty's scale. The slope map was created with the help of the SRTM Digital Elevation
Model using ArcGIS-10.8.1 software. Soil erosion was estimated using the RUSLE model, and the
runoff potential of the watershed was estimated using the GIS based SCS-CN approach. The area falls
under the very gentle, gentle, moderate, moderately steep, steep, and very steep categories were
calculated. The areas under each category were 17.56%, 11.41%, 8.68%, 26.06%, 27.13%, and 9.16%
respectively. The 'Rainwater Harvesting Potential Index’ (RWHPI) was computed by using multi-criteria
decision analysis and the Analytical Hierarchy process (AHP) process. The consistency ratio was found
to be less than 10%, which indicates that the process of weight assignment for rainwater harvesting
potential mapping is consistent. Rainwater harvesting potential zones in the study area are classified
based on rainwater harvesting potential index value using the quantile classification technique, which is
as follows: (i) ‘very high’ (0.2715-0.308), (b) ‘high’ (0.235-0.2715), (c) ‘moderate’ (0.1985-0.235), and
(d) ‘poor’ (0.162-0.1985). A high runoff potential area was designated for approximately 69 percent of
the watershed.
Keywords: DEM; GIS; rainwater harvesting; multi-criteria decision analysis
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Innovations in Water Conservation and Management
Shri Rakesh1 and N. K. Pareek2
1Senior Research Fellow
2Assistant Professor, Agricultural Research Station, Swami Keshwan and Rajasthan Agricultural
University, Bikaner, Rajasthan - 334006
E-mail: shrirakeshchoudhary108@gmail.com
The world has an unprecedented dual challenge of improving food security while guaranteeing
environmental sustainability, particularly the conservation of natural resources (soil and water) and
genetic resources (plant and animal). By 2050, the current world population of 7 billion people will have
surpassed 9 billion (UN-DESA 2013). The majority of this population growth will occur in undeveloped
and developing countries, where food scarcity already exists. To feed the expanding human population,
a 60 percent increase in present agricultural production will be required from existing available
resources (land and water). India has 16% of the world’s population and only 4% of the world’s water
resources, which are depleting rapidly. As the world’s population doubled, irrigated farming expanded
from 40 million hectares to almost 300 million hectares today – a seven-fold increase. This revolution in
water technology improved crop yields and enabled farmers to grow additional crops each year. China,
India, Indonesia, and Pakistan together account for almost half the world’s irrigated area and they rely
on irrigation for more than half their domestic food production. But the world’s population continues to
grow and so do concerns about food security and particularly the availability of water to grow crops.
Global agricultural food production already accounts for 70 percent of all water withdrawn from rivers
and aquifers. Water is a unique and limited resource. A plentiful supply of best quality water is a
concern; and the potential for water shortages exist. Such shortages of best quality water are real and
would likely have significant impacts on the economy and the environment. The demand for water is
expected to grow from 40 billion cubic meters currently to around 220 billion cubic meters in 2025.
Water is one of the most important inputs essential for crops. Both its shortage and excess affect the
growth and development of the plants, yields and quality of produce. There are numerous techniques
for reducing such losses and improving soil moisture. Mulching, cropping, tree planting, use of fog or
dew by net-surfacing traps or polythene sheets, contour farming, water transfer from surplus to deficit
areas by inter-linking water systems through canals, desalination technologies such as distillation,
electro-dialysis, and reverse osmosis, and efficient watering systems such as drip irrigation and
sprinklers will all help to reduce plant water consumption. The most important step in the direction of
finding solutions to issues of water and environmental conservation is to change people's attitudes and
habits; this includes each one of us.
Keywords: water technology, conservation, resources
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Modified Line Source Field Dripper Method for In-Situ Measurement of
Unsaturated Hydraulic Conductivity Function
Shubham Ojha1, Chhedi Lal Verma2 , D. M. Dennis1
1. Sam Higginbottom Institute of Agriculture, Technology and Science, Pryagraj, U.P.
2. ICAR Central Soil Salinity Research Institute Regional Research Station, Lucknow, U.P.

Recently Line Source Field Dripper Method (LSFDM) was recommended for in-situ measurement of
unsaturated hydraulic conductivity function (Kh) of surface soil. Kh is used as input parameters to many
drips irrigation system design. It may be also a useful parameter for assessing the changes in water
transmission characteristics with respect to tillage and crop management practices or any land
reclamation process. LSFDM is based on approximate solution of steady state saturated front width of
line source field dripper discharges. Point Source Field Dripper Method (LSFDM) is based on exact
solution of saturated front radius under steady state condition for point source field dripper discharges.
Surface line source can be considered as a series of line segment sources which may be treated as
point source field drippers. The line source segment becomes saturated square source after attaining
steady state condition. A circle encompassing saturated square may be treated as an equivalent of
saturated circle of point source field dripper with steady state saturated front radius (rs) which is half of
the width of saturated square (Ws/2). Experiments were conducted on two soil series namely cultivated
recently tilled normal soil (CRTNS) and cultivated untilled normal soil (CUTNS) for measuring saturated
front widths and radii against various line and point source field dripper discharges. K h values were
worked on by newly developed model as well as existing models. Ks values obtained by LSFDM were
6.82 and 4.70 cm hr-1 and α value as 0.1144 and 0.0342 cm-1 for CRTNS and CUTNS, respectively.
Similarly, Ks values obtained by modified LSFDM with circle encompassing saturated square
(LSFDMESS) were 8.93 and 5.92 cm hr-1 and α values as 0.4701 and .01131 cm-1, respectively while
by PSFDM Ks values were obtained as 4.45 and 0.88 cm hr-1 and α values as 0.1042 and 0.0075 cm-1,
respectively for CRTNS and CUTNS, respectively. A correction factor 0.6366 for Ks and 0.2089 for α
yielded close value of Ks and α. The proposed MLSFDM can be used for field application successfully.
Keywords: Point source field dripper method, line source field dripper method, saturated hydraulic
conductivity
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Modified Auger Hole Method for In situ Measurement of Sub-surface
Saturated Hydraulic Conductivity
Shubham Ojha1, Chhedi Lal Verma2, Derrick M Denis3
1 & 3 Sam Higginbottom Institute of Agriculture, Technology and Science, Pryagraj, U.P.
2. ICAR Central Soil Salinity Research Institute Regional Research Station, Lucknow, U.P.
India is facing salt accumulation problems over about 6.73 problems. Sizable area of which is suffering
with twin problems of waterlogging and salt accumulation in root zone and can be reclaimed
by improving internal drainage. Saturated hydraulic conductivity (K s) of the soil is essentially required
for the design of subsurface drainage. The soil hydraulic conductivity is space and time dependant
hence a reliable and representative value is required for design purpose. Hydraulic conductivity of soil
can be obtained by correlation methods or with hydraulic methods which may be either laboratory or insitu methods. Hydraulic methods are based on water flow conditions in the soil and making use of
Darcy’s law and the boundary conditions of the flow. The Ks value is calculated from the equation using
the values of hydraulic head and discharge observed under field or laboratory conditions. Core
sample based laboratory method is relatively fast and cheap and eliminate uncertainties involved in
relating soil properties to Ks values. In situ hydraulic methods may be worked out on small scale or
large-scale basis. The small scale methods are quick testing methods at several locations imposing
simple flow condition avoiding complexities so that the measurement could be made quickly with
least expense. The in-situ methods represent large soil volume than the laboratory methods
minimizing variability. For the best results-imposed flow conditions should be the representative of the
corresponding system to be designed. The auger-hole method is a quick, simple and reliable method
for measuring in-situ hydraulic conductivity of soil in presence of water table for design of drainage
systems in waterlogged land. Infiltrometer and inverse auger hole methods based on similar
hypothesis are employed for measuring in-situ saturated hydraulic conductivity of soil in absence of
water table. Infiltrometer method is suitable for measurement of vertical saturated hydraulic
conductivity of surface soil while inverse auger hole method is suitable for determination of
horizontal saturated conductivity of subsoil. An auger hole with flat bottom is not practically feasible.
The geometry of auger hole bottom is dependent on the geometry of the auger. The water was bailed
out from the auger hole once the water level was stabilized. Ks value of the soil was worked out as
0.628 m/day by EHAHM with flat bottom and 0.595 m/day by MHAHM with hemi-spherical bottom
geometry. The Ks value obtained by MHAHM was less than 5.26% compared to the value obtained by
EHAHM. The modified method is based on more sound hypothesis and hence recommended for field
application for in-situ measurement of Ks.
Keyworkds: Auger hole method, inverse auger hole method, saturated hydraulic conductivity,
subsurface drainage
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Sensing and GIS Technique
Vidya K.N1*, Shaheemath Suhara K.K1, Karishma C.G1 and Rahul R1
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Water is one of the most essential commodities for mankind and the largest available source of fresh
water lays underground. Enormous increase in the agricultural, industrial and domestic activities in
recent years has increased the requirement for high-quality water to meet this growing needs. The
movement of groundwater is controlled mainly by porosity and permeability of the surface and
underlying lithology. Also, the occurrence and movement of groundwater is ruled based on many
factors, such as the topography, lithology, geological structures, fracture density, aperture and
connectivity, secondary porosity, groundwater table distribution, groundwater recharge, slope, drainage
pattern, landforms, land cover, climatic conditions, and the interrelationships among these factors.
Description of groundwater potential zones is an important tool for performing a successful groundwater
determination, protection, and management programs. Groundwater potential maps are useful to
planners and engineers seeking suitable locations at which to implement resource explorations. The
routine methods used to prepare groundwater potential zones are mainly based on field surveys. The
mapping of groundwater potential zones within each geological unit has become a useful procedure by
development of geographical information system and remote sensing technologies. Many studies have
been performed on groundwater evaluation using geographic information system and remote sensing.
Groundwater is the largest available source of fresh water lying beneath the ground and constitutes an
important source for various purposes like domestic needs, supply for industries and for agriculture etc.
Each hydro-geomorphic unit will be analyzed for its recharge potential and a map displaying such
groundwater recharge potential zones for suitable recharging will be created to offer scientifically
relevant places for constructing artificial recharge structures. The goal of this study was to identify
groundwater recharge potential zones that might be exploited to increase groundwater resources.
Geomorphology, soil, land use land cover, slope (%), drainage density, lineament density, and geology
are the thematic layers considered in this study and they are created using satellite images and other
traditional data. Thematic layers were first digitized from satellite imagery supported by ancillary data
such as toposheets and field investigation data. All thematic layers were integrated using ArcGIS
software to identify groundwater recharge potential zones for the study area and generate a map
showing these groundwater recharge potential zones, namely ‘very poor’, ‘poor’, ‘moderate’, ‘good’, and
‘very good’.
Keywords: Groundwater recharge potential zones, GIS, groundwater, Remote sensing
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Water Conservation and Management: An Integrated Approach
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Earth is known as the “Blue Planet”. The earth has an abundance of water, but unfortunately, only a
small percentage about 0.3% is even usable by humans. The other 99.7 % is in the oceans, soils,
icecaps and floating in the atmosphere. Still, much of the 0.3% that is useable is unattainable. Water is
a gift from the creator. If there will be no water, there would be no life on earth. The flora and fauna are
highly dependent on water. In past recent years, the level of water is depleting due to high wastage of
water, certain environmental factors, rapid urbanization and moreover pollution from industries has
widened the supply and demand gap. On average, every Indian wastes up to 45 liters of water per day.
So there is an accelerating need of conserving and managing water resources by adopting certain
innovative approaches. In India around 83% of available fresh water is used for agriculture. Rainfall
being the primary source of fresh water, the concept behind conserving water is to harvest it when it
falls wherever it falls. The importance of storing rainwater by adopting different techniques can be
easily understood by an example of the desert city of Jaisalmer in Rajasthan which is water selfsufficient despite experiencing meager rainfall as against Cherrapunji, which is blessed with the highest
rainfall in the world, but still faces water shortage due to lack of water conservation methods. Many of
us urbanities use or waste a lot of water, we rarely make an effort to conserve it. Fortunately, the
rainwater harvesting method has provided a solution that can be practiced easily in every household.
Further the stored water has been widely used for irrigation, domestic usage as well as for animals.
Second one is Ferro- cement tanks which is a low-cost alternative. It has proved highly effective in high
rainfall regions where large amount of water need to be stored in clean form. It can be appropriate for
use in Indian villages and disaster prone areas. Another method for employing water conservation is
water wheel which has already become popular in villages of Gujrat, Madhya Pradesh and Rajasthan.
This apparatus saves time and stores water in hygienic conditions. Cycle run Water Pumps is also one
of the cheapest method to conserve water which a power saving method yet it utilizes human power.
Meery-go–round arrangement which is similar to conventional handpump can also be employed for
water conservation. The children rides on these wheels, groundwater is drawn and tank is filled. The
above discussed methods can be employed for conserving water for the future generation. Everyone
must know that it is our primary duty to learn its importance. It is now time to make those simple plans
for saving water every day.
Keywords: Rain water harvesting, Ferro cement tanks, Merry Go Round
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Innovative Approaches in Water Conservation and Management
T Srikanth1, J Rakesh2, B Madhu3 and B Venkatesh4
1M.sc(Ag), Department of Crop Physiology, PJTSAU, Rajendranagar, Hyderabad
2Ph.D Scholar, Department of Agronomy, BCKV, Mohanpur, West Bengal
3 M.sc(Ag), Department of Genetics and Plant Breeding, PJTSAU, Jagithyal, Hyderabad
4Ph.D Scholar, Department of Agronomy, PJTSAU, Rajendranagar, Hyderabad
India has 16% of the world’s population and only 4% of the world’s water resources, which are
depleting rapidly. The demand for water is expected to grow from 40 billion cubic metres (bcm)
currently to around 220 bcm in 2025. Water is one of the most important inputs essential for crops. Both
its shortage and excess affects the growth and development of the plants, yields and quality of
produce. There are numerous methods to reduce such losses and to improve soil moisture. these
arerain water harvesting, mulching, cropping, planting of trees, utilization of fog or dew by net-surfacing
traps or polythene sheets, contour farming, transfer of water from surplus areas to deficit areas by interlinking water systems through canals, desalination technologies such as distillation, electro-dialysis and
reverse osmosis, use of efficient watering systems such as drip irrigation and sprinklers will reduce the
water consumption by plants. The most important step in the direction of finding solutions to issues of
water and environmental conservation is to change people's attitudes and habits; this includes each
one of us. Water problems will not go away by themselves. On the contrary, they will worsen unless we,
as a global community, respond and use water responsibly. So, before it is too late, let us all, as
individuals, families, communities, companies & institutions, pledge towards using water wisely.
Intelligence is not in lavishness but in conservation, so that our future generations can continue to enjoy
the blissful feeling and touch of water.
Keywords: Rain water harvesting, mulching, contour farming, irrigation potential, fog, dew
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Characterization of Infiltration Rate and Predictability of Infiltration
Models in a Hot Semi-Arid Region of India
M.K. Krishnapriya and * G.D. Patil
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Indian demographic graph is spiralling up day by day leading to increased demands for food, water and
land. Impact of climate change severely affects the balance between demands and supply of water
resources leaving limited source of water for agriculture purpose. Food security and healthy nutrition of
citizens can be achieved only through enhancement of quality food production with the limited land and
water resources. Efficient prediction of infiltration rate in agriculture and water resource projects is an
important aspect regarding soil and water conservation. Designing an irrigation system at farmers field
of college of agriculture, Pune, Maharashtra, is a difficult task mostly due to the greater spatial
variability of infiltration process. To overcome this problem, several local infiltration models for vertically
homogeneous soils with constant initial soil water content and over horizontal surfaces has been
proposed. Excess application of water leads to decaying of roots and scarce water leads to wilting of
crops. Hence right application of water at right time and in right amount is the need of the hour. The
present investigation was undertaken with a view to characterize the surface infiltration rates and to
assess predictability of Kostiakov, Modified Kostiakov, Philip and Horton model under local conditions
to find out the best suitable empirical model for the estimation of infiltration rate in college of agriculture,
Pune, Maharashtra. Ten different locations were selected from inceptisol area of college farm. The
experiment was conducted using double ring infiltrometer. Substantial reduction in time and cost of field
measurement of infiltration rates are some of the benefits of using infiltration models. The initial
infiltration rate of Inceptisol soil observed at 2 minutes were 47.17 cm h-1 and that by predicted
Kostiakov, modified Kostiakov, Philips and Horton’s model were 43.02, 46.00, 42.58 and 43.35 cm h -1,
respectively. Initial infiltration predicted by modified Kostiakov gave the best and closure values as that
of observed infiltration rate. The Modified Kostiakov model showed the higher values of coefficient of
determination, less standard error, and high value of decision factor and hence the modified Kostiakov
model is suitable for infiltration in the selected area. Unwanted wastage of our water resource is
reduced by making farmers known about the needed amount of irrigation water and right time interval
of water application.
Keywords: Decision factor; Double ring infiltrometer; Entisol; Horton; Kostiakov; Modified Kostiakov;
Philip; Standard error.
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Management of Irrigation Water in Sweet Cherry through the Application
of Different Irrigation Regimes Using Micro-Irrigation System
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Sweet cherry an important temperate fruit is commercially grown in the UT of Jammu and Kashmir in
India, due to the enormous amount of antioxidants, sweet cherry has a huge export potential but the
main problem associated with its cultivation is the non-availability of irrigation water at critical growth
stages resulting in the production of poor quality fruits. Therefore, to chalk out the critical growth stages
of sweet cherry with respect to irrigation, sweet cherry plants under high density system were supplied
with four irrigation regimes (100%ETc, 75%ETc, 50%ETc and 0%ETc) which were applied at four
phenological stages (Pit hardening, fruit growth, fruit development and flower bud differentiation stage).
The micro irrigation system i-e the drip irrigation was used during the study. Each plant of sweet cherry
was provided with two emitters that were fixed at opposite directions from the trunk. Each dripper had
the capacity to supply 4litres of water per hour. The irrigation water was calculated based on daily
values of crop evapotranspiration (ETc) which was calculated from USWB Class A pan evaporimeter
that was installed in the field and accordingly the water requirement of the plant was calculated using
the FAO methodology. As per the results it was concluded that the irrigation regime 100%ETc and
75%ETc maintained at par with respect to most of the plant growth and quality parameters, also the
most critical phenological stage came out to be fruit growth and fruit development stage, at these two
stages sweet cherry must be supplied with irrigation otherwise the quality degrades. It was also
concluded that one irrigation should be provided to the sweet cherries after harvesting the crop as the
irrigation at post-harvest stage is beneficial for the next year flower bud differentiation. The 75% ETc
regime of irrigation at fruit growth stage besides conserving 25% water resulted in increase in both the
growth as well as quality characters hence this regime could be recommended for the cultivation of
sweet cherry.
Key words: antioxidants, Crop evapotranspiration, irrigation regimes, phenological stages, sweet
cherry.
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India is an agriculture-based economy where 70% of rural population depends upon agriculture for its
livelihood. According to FAO the major percentage i.e., 82% of farmers are small or marginal
landholders. Agriculture sector contributes approximately 16% to India’s GDP but is highest
employment providing sector. Total revenue contribution by the allied and agriculture products through
exports for the financial year 2020-2021 was US $41.25 billion which is a fair share in India’s economy.
Green revolution which was started in 1960’s has made a boost in grain production in India through
sowing of hybrid crops and use of chemical fertilizers but still many farmers rely on traditional practices
for agriculture. With advancement in technologies, competitiveness and more demand for food with rise
in population at global level there is a need for technological revolution in agriculture sector. smart
farming is a popularized concept mainly in western part of the globe which includes use of sophisticated
technologies such as advance machinery like drones, robots, sensors, and satellites, etc in agriculture
practices. The use of such advanced technologies makes farming more efficient, profitable and climate
smart. The concept of using these sophisticated technologies will ensure food security and
sustainability. The idea behind this revolution is to develop knowledge based innovative economy. India
is pacing up with technological advancement of the world by taking initiatives in building smart farms for
enhancing agriculture production of the country. One example could be seen in the financial year 201920 where the agri tech startups earned more than $1 billion through 133 deals. The dependence of
farmers on uncertain monsoonal rainfall, excessive application of chemicals is decreasing soil fertility
therefore decreasing productivity of farms. This decrease in crop production severely affects the
financial condition of farmers. The use of AI Based models for weather prediction, crop production etc.
will help farmers to take well informed decision in advance hence decreasing their financial losses. In
India numerous initiatives are being taken by the government to deploy advance technologies such as
AI, Iot, drones, GPS in agricultural and other sectors related to it. In a pilot initiative taken by state
government with Microsoft an AI Sowing app was launched which helped farmers to sow seeds timely
through notification by text message. Mission India for transforming agriculture (MITrA)is also another
initiative taken in which papers are to be prepared on diverse topics and to know the importance of
digital agriculture in supporting farmers welfare. There are many endeavors taken by public and private
sectors to promote smart farming in India but still there are many difficulties to make it completely
successful. Mainly low technological literacy and low income are chief hindrances in smart farming.
Gigantic amount of financial investment for technological development is another problem for a
developing country like India. Though this concept is in its budding stage where public and private
sectors are constantly putting their efforts in making it pragmatic but these efforts are enough to pace
up with advance technological farming of west. For this technological education at school level and
more investment in agri technological startups by Indian government to develop low-cost innovative
technologies for farming should be encourage.
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