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Preface

Healthy soils are the predicament for several ecosystem services which are necessary to
sustain food production, nutrient cycling, biodiversity conservation and healthy life on the
planet earth. The maintenance of these ecosystem services which contribute to Sustainable
Development Goals (SDGs) of UN requires concerted efforts of inter-disciplinary research
approaches. Though the intensive cultivation or farming practices has ensured food
security and nutritional security, however, such practices coupled with urbanization and
industrialization have led to deterioration of soil health and adversely affected the various
soil processes, which posed a great threat to soil and other biodiversity. Under such scenario,
to avoid further decline in soil health and improve agricultural productivity, a comprehensive
knowledge of soils and its processes are very much indispensable. The shrinking agricultural
land resources coupled with soil degradation in India and elsewhere poses a greater risk to
food production system, which adversely affects crop yields and leads to malnourishment
in many parts of the globe including India. Under such scenario, the scientists working in soil
science and allied specializations have a greater sense of responsibility towards thorough research on the sustainable
management of soil resources. Therefore, it is acknowledged in recent times that the sustainable management of soil
health is indispensable for sustaining agricultural productivity. This demands regular assessment of our soil resources
and provides appropriate technological interventions for enhancing soil health and crop productivity. Also, it is imperative
on the part of the institute to create awareness among farmer and other stakeholders on the roles and functions of soil
for the sustenance of humanity through national / international campaigns.

ICAR-Indian Institute of Soil Science (ICAR-1ISS), Bhopal is engaged in research and developmental activities with mandate
“to provide scientific basis for enhancing and sustaining productivity of soil resource with minimal environmental
degradation”. The institute has developed many potential and feasible technologies with laboratory cum field-level
validation for the improvement of soil health to address the emerging issues and challenges. This annual report vividly
illustrates the multi-scale approaches and work done in the area of soil health and input use efficiency, conservation
agriculture and carbon sequestration, soil microbial diversity and genomics, soil pollution, remediation and environmental
security. The report also describes the work done on farmers’ participatory research and demonstration of the technologies
at farmers’ fields as well as across the length and breadth of the country through various AICRPs, AINP, CRP centres of the
institute and SCSP and TSP programs.

During the period under report, some new technologies and methodologies were developed and refined by the institute,
viz. STCR Based IPNS-Technology for maize-wheat cropping system in Central India, nutrient use efficient genotypes of
wheat grown on Vertisols, CA practices for maize-chickpea cropping systems, phosphate solubilizing bacterial liquid
biofertilizer (PSB 1), rhizobium biofertilizer for pigeon pea (Rhizo-1) etc. It is thus, a great pleasure for me to bring out the
Annual Report 2023 of the ICAR-Indian Institute of Soil Science.

| take this opportunity to express my sincere appreciation to all the In-charge Project Coordinators and Head of the Divisions
for compiling the information at AICRP/Divisional level. | also extend my gratitude to all the scientists and staff members of
the institute for their painstaking efforts in carrying out the research and other developmental activities of the institute.

| place on record, my sincere appreciation to Drs R Elanchezhian, Prabhat Tripathi, Pramod Jha, MV Coumar, Nisha Sahu, Alka
Rani, M Homeshwari Devi and Rahul Mishra for their dedicated efforts in compiling and editing the report. The service rendered
by Mr Sanjay Kumar Kori and Mr Sanjay Kumar Parihar in collecting information and typesetting the manuscript is appreciated.

I acknowledge, with gratefulness and respect, Hon’ble Dr. Himanshu Pathak, Secretary, DARE and Director General, ICAR for
his consistent guidance, inspiration and encouragement as well as providing necessary financial support for the overall
growth and development of the institute. | am highly thankful to Dr. S.K. Chaudhari, Deputy Director General (NRM) and Dr.
A. Velmurugan, Assistant Director General (SWM) for their guidance, active involvement and constructive suggestions in
carrying out various research and development activities for the overall progress of the institute.

Bhopall (s.r. Datta)
April 2024 Director
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Executive Summary

Theme | : Soil Health and Nutrient Use
Efficiency

Improving input use efficiency and soil Health

Evaluated physiologicaland nutrient use efficiency
attributes of 24 selected varieties of wheat during
rabi 2022-2023. Ten of them showed more than
40% agronomic use efficiency and intrinsic water
use efficiency was more than 100 pmol mol™.

Integrated nutrient management (INM) proved
superior in enhancing crop yield and soil health.
Maize yield notably increased using FYM-based
INM modules, such as STCR-based 75% NPK + FYM
@ 5t/ha annually, followed by STCR-based 75%
NPK + FYM @ 20t/ha every four years, and 75% NPK
+ vermicompost (VC).

Soil oxidizable carbon and its pools showed
significant improvement after 18 years of crop
cycles with the application of various nutrient
sources, including organic and integrated nutrient
management practices, in both soil layers (0-15
cm and 15-30 cm).

Retention of different levels of residue significantly
affected grain yield of maize-chickpea and
soybean-wheat cropping systems. The maximum
yield was recorded with 90% residue retention
treatment in both the cropping systems.

Based on analysis of 18930 soil sample, five soil
nutrient management zones (MZs) were identified
(using fuzzy performance index and normalized
classification entropy values) by employing the
techniques of principal component analysis and
fuzzy c-means clustering.

In Ludhiana, Punjab, 14 wheat genotypes were
evaluated for nutrient use efficiency, particularly
Zn and Mn. The study identified genotypes PBW-
824, BWL-8855, PBW-872, PBW-869, and PBW Znl
as efficient in terms of crop yield. Additionally,
PBW-824 and PBW-869 ranked highest for quality
parameters among the genotypes studied.

The combine application of P and Si (through
priming and foliar applications) resulted in the

Theme 1l :

highest yield increases for both rice and wheat
crops, demonstrating that the synergistic use of
these nutrients surpasses the effects of using Si
or P alone.

AICRP centres of STCR developed several
prescription equations for fertilizer
recommendation.

Long-term fertilizer and manure applications in
major crops under LTFEs showed a decline in soil
microbial biomass carbon and nitrogen, and DHA
activity due to nutrient imbalance. The highest
activity were observed with 100% NPK + FYM (INM),
while 150% NPK also performed comparably to
100% NPK + FYM across soil types.

Conservation Agriculture,

Carbon Sequestration and Climate
Change

Under open-top chambers experimental
condition, interaction between water and
nitrogen stress in wheat crop (var. HI 1544) studies
indicates water and nitrogen stress resulted
in yield reductions to a tune of 3-15 and 7-14%,
respectively. This impact was more pronounced
under ambient CO, levels compared to elevated
CO, levels.

Wheat grain and straw yields significantly
increased with site-specific and leaf colour
chart-based nutrient management compared
to traditional doses. Drip irrigation exhibited
the highest water use efficiency, followed by
sprinkler irrigation, attributed to improved water
distribution. Conservation practices sustained
yields, enhanced soil health, and available
potassium in no-tillage plots under drip irrigation.

APSIM crop model was used to propose adaptive
water management strategies for enhanced
wheat yield. Results suggest that implementing
four irrigations with a 50 mm depth and 70%
efficiency rate could achieve an average wheat
yield of 3800 kg ha™ across diverse farm resource
conditions.
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The APSIM crop model was used to analyze soil
organic carbon (SOC) dynamics in a rice-wheat
cropping system under different nitrogen and
farmyard manure management practices in India
over 24 years. The model accurately predicted

Theme 1l :

ICAR-Indian Institute of Soil Science

primarily observed in northern and central India
with alluvial, red, and black soils, notably in August
and December, respectively.

Microbial Diversity and

grain yield and SOC stock dynamics, with an R? of Biotechnology

0.87 and model efficiency of 0.89.

In a study on a soybean-wheat system in
subtropical central Indian Vertisols using the
APSIM model, indicated that varying residue
retention thresholds for SOC maintenance is
10% for adequately fertilized crops and 30% for
nitrogen-limited conditions. Additionally, higher
initial SOC levels necessitated 60% retention under
nitrogen limitation, decreasing to 30% and 20%
under medium and high nitrogen management
levels, respectively.

In a 10 years long term study, higher active soil
organic carbon (SOC) pools was recorded in NT
regardless of N management levels. Active SOC
pools rose with increased N application, reaching
a peak at N100%. However, tillage systems showed
no significant impact on passive SOC pools
except under 150% N application.

A study conducted in Vertisols of Central India
under the FACE system demonstrated that
elevated levels of carbon dioxide (CO,) and
temperature positively influenced micronutrient
availability (water soluble and exchangeable),
but the effect was not statistically significant,
potentially due to soil acidification caused by
elevated CO, levels leading to the mineralization
of organically bound metals.

The calibrated and validated SWAP model with
field data on soil water content and temperature,
reveals that soil moisture profiles were notably
higher under NT compared to CT, suggesting
potential benefits for water retention and
agricultural water management strategies in
mitigating climate change impacts.

A comprehensive analysis of ESA CCI surface
soil moisture data spanning from 1979 to 202]
across various agroecological regions of India
revealed that the majority (94.09%) exhibited no
significant temporal trend in soil water content.
However, 2.75% of the areas showed a declining
trend, while 3.16% displayed an increasing trend,

Thermophilic bacteria significantly enhance the
potential of decomposition in both rice and wheat
straw, thereby increasing the nutrient content
(N, P and K) in the compost as compare to other
decomposers.

The combination of 50% organic and 50%
inorganic nutrients yielded the highest seed
output for wheat, mustard, chickpea, and
linseed. Soil analysis indicated that 100% organic
treatments had the highest organic carbon
and available nutrients (NPK) and enzyme
activities indicating a notable impact of nutrient
management practices on soil health and fertility.

Among the 12 different varieties of mustard, Aravali
led the yield performance with 1223 kg ha™, followed
by CS-52 at 1140 kg ha™, indicating their potential
as promising options for organic cultivation.

Wheat and intercrop mustard yields peaked under
integrated crop management involving natural
farming components with chemical pesticides.
Soil microbial count and enzyme activities peaked
in treatments utilizing solely organic manure, with
comparable results in treatments combining
organic and inorganic fertilizers.

Water-soluble potassium levels were unaffected
under different nutrient management practices
while exchangeable potassium levels varied
significantly, with the 50% organic + 50%
inorganic  treatment showing the highest
levels. Interestingly, organic methods lowered
non-exchangeable potassium, enhancing soil
structure and potassium availability to crops.

Organic and integrated farming methods,
especially the treatment combining 50%
organic with 50% inorganic sources, significantly
enhanced SOC percentage and stock at the
surface level, indicating improved soil health
and potential for increased crop yields through
enhanced microbial activity and soil nutrient
status.
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Endophytic fungi like Fusarium and Curvularia,
isolated from municipal solid waste dumping
site, demonstrate the capabilities in tolerating
heavy metals. These fungi hold promise for
phytoremediation efforts and exhibit potential for
phosphorus solubilization, production of Indole
actetic acid and siderophore generation.

BioSoilz enhanced soil chemical properties,
microbial activities, and crop performance,
especially with RDF, boosting soil organic carbon
and dehydrogenase activity. Both wheat and
maize yields increased with BioSoilz, showing
its beneficial impact on crop growth and soil
management practices.

Research reveals RuBisCO enzyme activity in
various Central India land uses show significant
autotrophic carbon fixation rates. In both the
NPOF and LTFE studies, the highest carbon fixation
potential was observed in plots treated with 100%
inorganic inputs.

An automatic linear regression analysis identified
total nitrogen as the primary factor influencing
soil RuBisCO enzyme activity, followed by soil pH,
nitrate nitrogen, and glomalin, with an adjusted
R? value of 0.99. Analysis found total glomalin
related soil protein, protease, and urease
crucial for phenol oxidase activity and carbon
sequestration, influenced by soil nitrogen and
enzyme interactions.

Research shows methylotroph bacteria, crucial
for plant abiotic stress protection, abound
on wheat leaves, varying to seeds. Studies
suggest compounds like alkaloid peganine
regulate bacterial transmission to shoots over
roots, despite their notable nitrogen fixing and
phosphorus solubilizing abilities in root regions.

Paraburkholderia sp. igkvl enhances nodulation
in soybean, chickpea, and pigeonpea alone or
with Bradyrhizobium sp. BRP2. The production
of siderophores by igkvl not only solubilizes
phosphate but also boost nodulation, suggesting
synergistic biofertilizer use with Rhizobium
sp. to enhance biological nitrogen fixation in
leguminous crops.

At AINP SBB centre, YSPUHF, Solan, Himachal
Pradesh, 44 chrysanthemum bacterial
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endophytes were sequenced, revealing 14 genera
with 91 to 99.77% nucleotide homology. The
analysis indicated a higher endophytic bacterial
diversity in organically treated plants, with Bacillus,
Stenotrophomonas, notably predominant,
highlighting organic amendment’s benefits.

At AINP SBB, TNAU Coimbatore, millets biofertilizers
were developed and distributed to 450 tribal
families during a nutrition deficiency awareness
camp. The tribal farmers received Azospirillum
and Phosphobacteria sachets with  millet
seeds, and demonstrations on applying these
biofertilizers were provided.

The Soil Biological Health Kit, or SRI gel probe,
developed at TNAU Coimbatore, estimate
soil biological activity via respiration rate.
Demonstrated to 130 farmers, the kits tested
approximately 600 soil samples, simplifying
evaluation of soil organic carbon, microbial
biomass carbon, and other indicators, receiving
positive feedback.

Theme 1V : Soil Pollution, Remediation
and Environmental Security

Fly ash application resulted in significant increase
in seed and straw yields of soybean, particularly at
rates of 200 t ha (13% and 15% increase) and 400
t ha (17% and 15% increase) respectively. Higher
rates of ash application (>200 t ha™) significantly
increased the available phosphorus content in
the soil.

Application of 20 t ha™ of ash annually along with
RDF and FYM at 5 t ha™ resulted in significantly
higher soybean seed yield compared to ash
application with RDF alone, indicating the positive
impact of FYM on soybean yield in ash-treated soil.

Fly ash application, especially at higher levels
(>200 t ha"), led to a significant decrease (18%)
in bulk density of surface soil layers (0-7.5 cm
and 7.5-15 cm), along with an increasing trend in
infiltration rate, although no significant change in
soil penetration resistance was observed.

Surface return of crop residue resulted in
decreased N,O emissions by 171% (N0), 101% (NL),
and 90% (NH) in R5, and 49% (NO), 81% (NL), and
90% (NH) in R15, respectively.
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Higher residue application rates combined with
no/low nutrient application rates increased N,O
emissions by 49% to 88% in surface return residue
compared to incorporation.

Assessment of water quality in the upper lake of
Bhoj wetland indicated that most water quality
parameters were within WHO acceptable limits,
except for nitrate, phosphate, and BOD. Nitrate
(0.5 mg L") and phosphate (0.1 mg L") exceeded
eutrophic threshold limits.

A Partial Least Square Regression (PLSR) model
was developed using R studio software to estimate
Chromium content (ppm) in soil rapidly. The R?
values for calibration and validation were 0.92
and 0.4 respectively, with RMSE values of 198.64
and 520.98, indicating that chromium could be
predicted with reasonable accuracy using Visible
Near Infrared (VNIR) Spectroscopy.

ICAR-Indian Institute of Soil Science

Average concentrations of Zn, Cu, Cd, and Ni in
Jhingurda coal mine site samples exceed the
desirable maximum levels outlined for unpolluted
soils (WHO, 1996), which are 50, 36, 0.8, and 35
ppm, respectively.

Spinach uptake of metals remained below
permissible limits, and hazard quotient (HQ)
calculations indicated the safe utilization of
municipal sludge, particularly at 40 t ha™ with
10 t ha™ biochar, for spinach production without
adverse effects on environmental sustainability
or the human food chain.

Addition of various amendments (FYM, biochar,
pond silt, and biogas slurry) to fly ash at both
application rates (5% and 10%) significantly
improved dry matter yield of spinach crops,
except in the case of biochar-treated fly ash
medium.
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o Introduction

Soil science research contributes significantly to soil
health, food and nutritional security, human wellbeing,
ecosystem services and global development.
Sustainable soil management is a predicament
for achieving Sustainable Development SDG Goals
(sDGs) of SDG United Nations SDGI (End Poverty),
SDG2 (Zero Hunger), SDG3 (Good Health Wellbeing),
SDGI (Sustainable Cities and Communities), SDGI2
(Responsible Consumption and Production), SDGI3
(Climate Action) and SDGI5 (Life on Land) and thereby
sustaining agricultural production. Hence, it is essential
to understand the properties and processes of soil at
regional, national and global scales to realize these
SDGs. Accordingly, Govt. of India has initiated a several
measures nationwide under National Mission of
Sustainable Agriculture and Soil Health Card Mission
to improve the soil productivity. Though, intensive
agricultural production system with over exploitation
of scarce soil resources worldwide has produced more
food grain, yet soil health has declined at faster rate
with higher rates of erosion, declining factor productivity
and reduced nutrient use efficiency NUE, loss of soil
biota and degradation of land due to environmental
pollution. Therefore, increasing food-grain production
from shrinking land resources requires prioritization of
research pursuits, addressing the emerging issues like
enhancing inputs (nutrient and water) use efficiency;
sustaining soil and produce quality; conservation
agriculture to adapt to climate change and carbon
sequestration; exploitation of soil biodiversity and
genomics; minimizing soil pollution etc.

ICAR-IISS was established on 16 April, 1988 with the
mission of “Providing scientific basisforenhancingand
sustaining productivity of soil resources with minimal
environmental degradation”. Since its inception, the
institute has made rigorous efforts to attain its mission
and received national and international recognitions.
Presently, the institute activity has been strengthened
further by the scientific and managerial activities of
three All India Coordinated Research Projects, one All
India Network Project and one Consortia Research
Platform project. These five institute-based projects
act as a part of the “Network-Support Programmes”
of the Institute with their centers located in various
State Agricultural Universities and ICAR institutes,
thereby providing access to the diverse soils, agro-

ecosystems across the agro-ecological zones of the
country for effective implementation of the various
programs of the Institute at national level. During the
year under report the institute has made significant
scientific contributions in the frontier areas of
soil science such as input use efficiency, carbon
sequestration and climate change, integrated plant
nutrient supply system (IPNS), nutrient transformation
and dynamics in soil-plant systems, organic matter
recycling and management, soil biodiversity and
genomics, environmental impact on agricultural
production, utilization of solid wastes and waste water,
bio and phyto-remediation, etc. The salient research
findings, infrastructural development, technology
transfer, human resource development, awards and
recognitions and linkages and collaborations etc. are
briefly highlighted in this annual report.

1.1 Mission and Mandate

The Institute has the mission of “Providing scientific
basis for enhancing and sustaining productivity of soil
resources with minimal environmental degradation”
with following mandates:

a) Basic and strategic research on physical,
chemical and biological processes in soils related
to management of nutrients, water and energy

b) Advanced technologies for sustainable soil health
and quality

c) Coordinate the network research with State
Agricultural Universities, National, International
and other Research Organizations

1.2 Priorities and Thrust Areas

The priorities of the institute are to broaden the soil
science research by encouraging multidisciplinary
research for efficient utilization of already created
infrastructure and, therefore, carry out research work
rigorously in the following critical areas:

Programme 1. Soil Health and Input Use
Efficiency

+ Integrated nutrient management: Indigenous
mineral and by-product sources

Annual Report 2023 I I I .
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+ Nano-technology

« Precision agriculture

« Fertilizer fortification

+ Resilience of degraded soils

« Developing a workable index of soil quality

+ Organic farming and produce quality
Programme 2 : Conservation Agriculture

and Carbon Sequestration vis-a-vis Climate
Change

« Conservation agriculture and carbon sequestration
sustainable management of land and soil
resources

« Tillage and nutrient interactions
+ Crop simulation modeling and adaption to
climate change

+ Remote sensing and GIS

Programme 3: Microbial

Genomics

Diversity and

« Characterization and prospecting of soil bio-
diversity

« Testing of mixed bio-fertilizer formulations

*  Quality compost
standards

production and quality

+ Exploring microbial diversity for improvement of
contaminated soil and water

+ Exploring C-sequestration potential mediated
microbes under different agro-eco-systems

Programme 4: Soil Pollution, Remediation and
Environmental Security

+ Soil pollution impact assessment and toxicity
amelioration

+ Phytoremediation and bioremediation  of
contaminated soils
- Developing technology for efficient reuse/

disposal of city and industrial waste

+ Developing soil management practices for
minimizing emission of greenhouse gases

« Environmental impact risk assessment of
nanoparticles on soil health and plant nutrition

1.3 Organization Set-Up

Divisions

i) Soil Physics

i) Soil Chemistry & Fertility

iii) Soil Biology

iv) Environmental Soil Science

Sections/Central Units/Technical Units/Cells
i) Farm

i) Administration

i) Remote Sensing & GIS

iv) Prioritization, Monitoring and Evaluation Cell (PME)
v) Agriculture Knowledge Management Unit (AKMU)
vi) Institute Technology Management Unit (ITMU)
vii) Library, Information and Documentation Unit
viii) Right to Information (RTI) Cell

ix) Consultancy Processing Cell (CPC)

x) Official Language Cell (Hindi Cell)

xi) Vehicle

xii) Training Hostel

xiii) Referral Lab

xiv) Women Cell

All India Co-ordinated Research Projects
(AICRPs/ AINP/ CRP)

i) AICRP on long -Term Fertilizer Experimentsto
Study Changes in Soil Quality, Crop Productivity
and Sustainability (LTFE)

i) AICRP on Soil Test and Crop Response (STCR)

i) AICRP on Micro and Secondary Nutrients and
Pollutant Elements in Soils and Plants (MSPE)

iv) AINP on Soil Biodiversity and Biofertilizers (SBB)

v) CRP on Conservation Agriculture (CRP-CA)

ICAR-Indian Institute of Soil Science
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Manpower

a) Scientific

Discipline
ﬂﬂﬂlﬂﬂﬂ
1

Agricultural Chemicals 0
2 Agricultural Economics 0 0 2 2 0 0 0 0
3 Agricultural Extension 0 0 1 1 0 0 1 1
4 | Agricultural Microbiology 0 1 2 3 0 1 1 2
5 | Agricultural Physics 0 1 0 1 0 0 1 1
6 | Agricultural Statistics 0 0 1 1 0 0 0 0
7 Agronomy 0 1 4 5 0 0 3 3
8 Electronics & Instrumentation 0 1 0 1 0 0 0 0
9 Fruit Science 0 0 1 1 0 0 1 1
10 | Plant Biochemistry 0 1 0 1 0 0 0 0
1 Plant Physiology 1 1 1 3 1 1
12 | Soil Science 0 4 27 31 1 4 21 26
Total 1 10 40 51 2 06 28 36
13 HODs 4 4 4
14 | Project Coordinators 0 0 0 0
15 | RMP 1 1 1 1
Grand Total 6 10 40 56 7 06 28 41

b) Technical

Sanctioned In Position

1 [T 1 10
2 T-2 = =
3 =8 7 4
4 |T-4 - -
5 T-5 = i
6 T-6 1 0
7 |1-7-8 - -
8 |T-9 = =

Total 19 14

c) Administrative

mm

Assistant Director (OL)

2 Sr. Administrative Officer 1

3 Sr. Finance & Accounts Officer 1 1
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mm

4 Administrative Officer 0
5 Assistant Administrative Officer 2 2
6 Private Secretary 3 3
7 Assistant 8 3
8 Personal Assistant 4 2
9 Upper Division Clerk 3 2
10 Lower Division Clerk 4 4

Total 28 17

d) Supporting Staff

Designation
1 Skilled Supporting Staff 17 10

Total 17 10

Finance: Budget statement (Lakhs) 2023-24 is as follows

S. No. Institute/AICRPs Budget Expenditure
1 Main ICAR-IISS Institute 2748.26 2748.26
2 AICRP on MSN 775.41 775.41
3 AICRP on STCR 127412 1274.12
4 AICRP on LTFE 695.65 695.65
5 AINP on SBB 319.00 319.00
6 CRP on CA 335.29 335.29
Total 6147.73 6147.73
Resource Generation
S.No | Head of Account Rs. In lakh
1 Sale of Farms Produce 15.67
2 Income from royalty, sale of publication and advertisement 0.16
3 Licence Fee 10.24
4 Interest earned on loans and Advance 17.98
B Analytical and Testing Fees 0.34
6 Interest earned on short Term Deposits 7.25
7 Recoveries of Loans & Advances 40.78
8 Leave salary and Pension Contribution 9.12
9 Miscellaneous Receipts 11.81
10 Unspent balance of grants of previous year 54.29
1 Recipt from schemes 26.70
Total 194.34
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9 Research Achievements

Theme I: Soil Health and Nutrient Use
Efficiency

2.1Improving Input Use Efficiency

2.1.1 Assessment of nutrient (N & P) use
efficiency in wheat genotypes for improved
crop productivity

An experiment was conducted at ICAR IISS research
farm during the rabi season of 2022-2023, to evaluate
physiological and nutrient use efficiency attributes
of 24 selected varieties of wheat. These genotypes
were chosen from a pool of approximately 120
wheat genotypes assessed over the past three
years in crop growth and yield trials. These selected
genotypes were evaluated under different nutrient
gradient with low nitrogen (50% N), low Phosphorus
(50%P) and general recommended dose (100%NPK)
of fertilizer nutrient (120-60-40 kg ha™ of NPK) under
field conditions. Among all the genotypes grown
under low nitrogen conditions (50%N), higher grain
yield >4 t ha™ was observed in genotypes HI 8737,
HI 15663, HI 1605, HI 1531, HI 8498, and Narmada 14,
which make them suitable for such low N supply
ecosystem. Among all the 24 genotypes, ten showed
more than 30% and 40% agronomic use efficiency
for applied N under recommended N and low N dose
conditions, respectively. All the genotypes exhibited
higher agronomic N use efficiency under lower dose
of N and notably varieties HI 1605, HI 1531, HI 8498 and
DBW 88 exhibited more than 50 Kg kg™ of applied N.
Intrinsic water use efficiency was analyzed among
the genotypes and several of them exhibited more
than 100 pmol mol™? Intrinsic WUE under lower
doses of nutrient application (Fig. 2.1.1). However,
few genotypes grown under recommended dose
also exhibited higher Intrinsic WUE than those
grown under lower doses of nutrient. In addition,
the remaining 96 genotypes were maintained
separately for germplasm conservation.

Intrinsic WUE (umol/mol)

HT1 NT2 BT3 BT4

200

0
100
0

vi v2 v3 vd v5 w6 V7 v8 v vI0 vIl vI2 vI3 vi4 vIS vi6 vi7 vI8 v19 v20 v21 v22 23 w24

pumol/mol)

Varieties

Agronomic use efficiency for applied N

= 100%NPK

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10V11V12V13 V14 V15V16 V17 V18 V19 V20 V21 V22 V23 V24

= 50%N

60

50

4

AUE (%)
g 3

N
5]

.
1)

o

Varieties

Fig: 2.1.1 Intrinsic WUE and Agronomic use efficiency of
wheat genotypes

2.1.2 Long-term evaluation of integrated plant
nutrient supply modules for sustainable
productivity

A long-term study was conducted to evaluate
the integrated plant nutrient supply (IPNS) system
in  maize-wheat cropping sequence. The study
investigated twelve IPNS modules, including Soil
Test Crop Response (STCR) based fertilizers, general
recommended dose (GRD), farmyard manure
(FYM), vermicompost (VC), urban compost (UC),
maize residue (MR) and Glyricidia loppings (Gly)
(Table 21.2). The results indicated that crop yield
was significantly improved with application of IPNS
modules as compared to organic and inorganic
modules. Maize yield was significantly higher with FYM
based INM modules i.e. STCR based 75% NPK +FYM @
5t ha™ every year and followed by STCR based 75% NPK
along with FYM at 20 t ha™ (once in 4 years) and 75%
NPK + vermicompost (VC) as compared to general
recommended dose (GRD). Similarly, balanced use of

ICAR-Indian Institute of Soil Science
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nutrients through STCR based INM modules (75% NPK
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System productivity

+5 t FYM) increased grain yield of wheat as compared 16000
to GRD and others nutrient management modules
(Fig. 2.].]) . Treatments
12000 = T
Table 2.1.1 Treatment details g .-
g W s
| slNo. | Maize | wheat  [F -
g 8000 - - T7
Tl No Fertilizer/ Manure | No Fertilizer/ Manure H -
T2 100% NPK (GRD) 100% NPK (GRD) E &4
T3 100% NPK (STCR 100% NPK (STCR based)
based)
T4 75% NPK of T3 75% NPK of T3
T5 75% NPK of T3 +5 t FYM |75% NPK of T3 +5 t FYM E 2 E E R @& £FE B2 2 g g g
Treatments
6 75% NPK of T3+ 1.5 t VC | 75% NPK of T3+ 1.5t VC
T7 75% NPK of T3 + 5t UC |75% NPK of T3 + 5t UC 5000+ Wheat grain yield
T8 75% NPK of T3 +WR 75% NPK of T3 +MR
T9 WR5tha'+15t MR 5t ha' +1.5t VC +Gly
VC+Gly 2t ha 2tha’ 60001 T;a""ems
TI0 WR 5t ha™' + 5t MR 5t ha™ + 5t FYM+Gly - -
FYM+Gly 2 t ha™! 2tha " 2 B
= W -
™ 20 t FYM (every 20 t FYM (every season) § 4000 —
season) g —p
=
TI2 75% NPK of T3 +20t | 75% NPK of T3 +20 t FYM —
FYM (once in 4 years) |(once in 4 years) 2000 W e
Adoption of STCR based NPK along with vermicompost
also significantly increase the wheat yield over o

0 W N~ oo o

o oo =
= F PR e

= = =
Treatments

T10

T
T12

the control and GRD and organic manures alone.
However, integration of different organic sources of
nutrients (WR 5t ha' +1.5 t VC+Gly 2 t ha™ and WR 5t
ha' + 5 t FYM+Gly 2 t ha™) had no significant effect
on maize and wheat yields. System productivity also 2
improved with adoption of STCR based INM Modules
as compared chemical and organic fertilization alone.
Application of organic modules (the integration of
urban compost, crop residue and Glyricidia loppings
did not influence the system productivity as good as
FYM based INM module. Thus, STCR based fertilizers
(75% NPK) along with 25% nutrients through organic
manures sustained the crop yield.

Grain yield of maize

8000

Treatments
6000 1

be b

cde e a5
L o s
Bl s
| RO
40004 m -
-
! .
i T10
[ et
o e

2000+
9= o~ o  ~ = o T = o
& b = =

Treatments

Maize grain yield (kg/ha)

Fig. 2.1.2a Grain yields, system productivity of maize-
wheat system influenced by different IPNS modules
2022-23



Plate 2.1.2 Maize- Wheat grown in IPNS module

The data on the soil carbon pools viz. very labile
(Cfrac 1), labile (Cfrac 1), less labile (Cfrac IIl) and
non-labile (Cfrac IV) as outlined by Chan et al. (2001)
is presented in Fig. 2.1.2 b and Fig. 2.1.2 c. The results
illustrate significant influences on oxidizable organic
carbon and its pools resulting from the application
of various nutrient sources (orgomic, inorganic, and
integrated nutrient management (INM) practices)
across both soil layers (0-15 cm and 15-30 cm) over
an 18-year crop cycle. In general, the results revealed
that the accumulation of oxidizable organic carbon
and its fractions were greater in surface soil (0-15
cm) as compared to subsurface soil layer (15-30 cm)
under the different nutrient management practices.

m Very labile m Labile Less labile Non labile

Oxidizable organic carbon fractions
(gkg-)

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12

Surface soil (0-15 cm)

Fig. 2.1.2b Oxidizable organic carbon fractions (g kg™) at
surface soil under integrated nutrient management practices
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Oxidizable organic carbon fractions
(g kg-1) at surface soil

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12
Surface soil (15-30 cm)

Fig. 2.1.2¢ Oxidizable organic carbon fractions (g kg™') at
surface soil under INM in Vertisols

2.1.3 Impact of crop residue and nutrient levels
on crop productivity and soil health in maize-
chickpea cropping system under conservation
agriculture.

A factorial randomized design experiment was
conducted to investigate the effect of different levels
of crop residue retention and optimized doses of
nutrient application in maize-chickpea cropping
system. The treatments comprised of four levels of
residue retention and optimized doses of nitrogen,
phosphorus and potassium application, compared
to 100% nutrient application.

Response of different residue and nutrient levels on
grain yield of maize crop

The result revealed that significant differences
in maize crop grain yield were observed across
various levels of crop residue retention. The
maximum yield of 7483 kg ha' was recorded
in 90 % residue retention treatment, which was
significantly superior to 60%, 30% and no residue
retention with the mean value 7288, 6852, 6388 kg
ha”, respectively and the lowest grain yield (6388
kg ha™) was recorded in without residue retention.
Conversely, different levels of nutrient applications
did not yield significant effects on grain yield, with
yields ranging from 6793 kg ha™ to 7191 kg ha™
The interaction effect between residue levels and
nutrient doses did not show any significant effect
on grain yield (Fig. 2.1. 3 a). The highest grain yield
(7732 kg ha™') was obtained from 90% crop residue
and treatment along with 100% RDF, which was
statistically at par with other residue levels. The
lowest grain yield (6228 kg ha) was observed in
without residue retention with 75% N, 100% P, K doses
(Plate 2.1.3 a).
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2500 -

2000 - m 100% RDF
(25:60:40) 0
m75% N, 100%

P, K

75% P, 100%

N, KO
m75% K, 100%

N,PO

1500 -

Seed Yield kg per ha.

1000 -

500

90% R 60% R 30%R WR Mean

Different levels of crop residue

Fig. 2.1.3 a Response of different residue and nutrient
levels on grain yield of maize crop

Straw yield

The straw yield of maize crop showed significant
differences as a result of different levels of crop residue
retention. The maximum straw yield (16260 kg ha™) was
recorded in 90 % residue retention treatment which
was significantly superior to 60%, 30% and without
residue retention with the mean value 15524, 14807,
14198 kg ha’, respectively and the lowest straw
yield (14198 kg ha) was recorded in without residue
retention treatment Conversely, various levels of
nutrient applications did not yield significant effects on
maize straw yield, with yields ranging from 15515 kg ha™
to 14815 kg ha™. The interaction effect between residue
levels and nutrient doses did not show any significant
effect on straw yield. The highest straw yield (16426. kg
ha) was recorded with 90% of crop residue retention
and treatment with 100% RDF, which was statistically Plate 2.1.3 a Response of different residue and nutrient
at par with other residue levels. The lowest straw levels on maize crop

yield (13450 kg ha™) was recorded in without residue
treatment with 75% N, 100% P, K doses (Fig. 2.1.3 b).

maximum yield (2521kg ha™') was recorded with 90 %
residue retention treatment which was significantly
4500 superior to 60%, 30% and without residue retention
4000 treatments with the mean value 2490, 2408, 2324 kg
3500 ha™, respectively and the lowest grain yield (2324.46
g "ssao | kg ha™) was recorded in without residue retention
00 | "oV treatment. On the other hand, different levels of
1500 | Lf“{;g'w‘)% nutrient applications did not exhibit a significant
1000 "owyie | effect on chickpea grain yield, with yields ranging
%001 from 2358 kg ha™ to 2532 kg ha™. The interaction
o 90%R O%R J0%R WR Mean effect between residue levels and nutrient doses
Different levels of crop residue did not show any significant effect on grain yield.
The highest grain yield (2700 kg ha™) was obtained
Fig. 2.1.3 b Response of different residue and nutrient from 90% crop residue retention and treatment
levels on straw yield of maize crop with 100% RDF, which was statistically at par with
Response of different residue and nutrientlevelson ©ther residue levels. The lowest grain yield (2275
seed yield of chickpea crop kg ha™') was recorded in W|th9ut residue treatment
with 75% N, 100% P, K doses (Fig. 2.1.3 c).

Straw yield kg ha*

The retention of different levels of residue
significantly affected grain yield of chickpea. The
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Fig. 2.1.3 c Response of different residue and nutrient
levels on seed yield of chickpea crop

Straw yield

The data emanating from straw yield of chickpea
crop shows no significant effect of different levels of
crop residue retention on straw yield . The maximum
straw yield (3594kg ha') was recorded in 90 % residue
retention treatment, which was at par with rest of the
residue levels, and the lowest straw yield (2890 kg ha™")
was observed in without residue retention treatment.
Similarly, various levels of nutrient applications did not
yield a significant effect on chickpea straw yield, with
yields ranging from 3016 kg ha™ to 3401 kg ha'The
interaction effect between residue levels and nutrient
doses did not show any significant effect on straw
yield (Fig. 2.1.3 d). The highest straw yield (3841kg ha™)
recorded from 90% crop residue retention treatment.
The treatment with 100% RDF was statistically at par
with other residue levels. The lowest straw yield of
2637 kg ha' was recorded in without crop residue
retention with 75% N, 100% P, K doses.
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Fig.2.1.3 d Response of different residue and nutrient
levels on straw yield of chickpea crop
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Plate 2.1.3 b Response of different residue and nutrient
levels on chickpea crop

2.1.4 Demonstration of best-bet conservation
agriculture practices on farmers’ fields in
Vertisols of Central India

Participatory farmers field experiments were
conducted in adopted villages viz, Khamkheda,
Raslakhedi, Raipur and Karodkhurd, with soybean
(kharif season), wheat and chickpea (rabi season)
crop as test crops. Yield data was recorded for each
crop and seasons under no-till, reduced tillage and
as conventional tillage/ farmers practices (Plate
21.4).

Soybean

During the kharif season of 2023, twenty field
demonstrations were conducted across farms to
assess zero tillage, reduced tillage, and conventional
tilage methods for soybean cultivation under the
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Conservation Agriculture (CA) program.The data
revealed that zero tillage recorded higher grain yield
of soybean at most of farmers field as compared to
reduced tillage and conventional tillage. However,
reduced and conventional tillage also improved
the grain yield of soybean at some farmers field as
compared to zero till farming (Fig. 2.1.4 ).

Grain yield of wheat

In the rabi season of 2023, twelve demonstrations were
carried out using wheat crops. A perusal of the data
revealed that zero tillage recorded higher seed yield of
wheat as compared to reduce tillage and conventional
tilage, however the differences in grain yield could not
attain the level of significance (Fig. 2.1.4 b).
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Fig. 2.1.4 a Soybean grain yield in Best-Bet Conservation
Agriculture Practices

Plate 2.1.4 Demo of Best-Bet Conservation Agriculture
Practices

Wheat grain yield (kg/ha)
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Fig. 2.1.4 b Wheat grain yield in Best-Bet Conservation
Agriculture Practices

Chickpea

During the Rabi season of 2023, eight demonstrations
were conducted using wheat crops. A perusal of the
data revealed that zero tillage recorded higher seed
yield of chickpea (1367 kg ha™) as compared to reduced
tillage (1277.37 kg ha™) and conventional tillage (1079.37
kg ha™), however the differences in grain yield could not
attain the level of significance (Fig. 214 c).
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Fig. 2.1.4 ¢ Chickpea grain yield in Best-Bet Conservation
Agriculture Practices

2.1.5 Farm field survey in the tribal settlement
of Balaghat in Madhya Pradesh

Under the project “Assessment of traditional
knowledge systems of tribal farmers for managing




Pilot Survey in the tribal villages

Planting of Gliricidia stem cuttings

Plate 2.1.5 Activities carried out in the tribal settlement in Balaghat district

land resources” a pilot survey was conducted
encompassing 400 households across fifteen
villages (Plate 2.1.5). The tribal population of the
settlement was categorized based on their primary
occupation, revealing that 92.1% were farmers, 4.5%
were livestock farmers, 2.2% were artisans, and 1.25%
were agricultural laborers. Survey results showed
that 21% of the tribal farmers adopted chemical
fertilizers but at a low rate of 10-15 kg ha™. Only 4%
of the farmers cultivated traditional varieties of the
locality like Kalimooch, Jeerashankar etc. as these
were found to be low yielding and prone to lodging
when the crop matures. High yielding varieties
grown in the area include varieties like MTU-1010
and IR-64 that generate an average grain yield of
more than 5 t ha™ however, the crop cutting survey
in 17 farm fields of eight village (random sampling)
recorded the average rice grain yield of the area
as 3.2 t ha. Analysis of plant samples (straw and
grain) collected from 14 farmer fields of three
villages showed the average nitrogen, phosphorus
and potassium contents in the grain samples as
1.05%, 0.21% and 0.17% respectively and that of straw
samples as 0.62%, 0.14% and 1.49% respectively. In
order to improve the on-farm resource potential of
tribal farmlands perennial green manure crop like
Gliricidia and biofertilizer like Azolla were introduced
to the project area.

2.1.6 Evaluation-cum-demonstration of bio
formulations in tribal farm fields of Betul in
Madhya Pradesh

Under the STC/TSP project ‘Enhancement of soil
health and livelihood of tribals in Central India’,
frontline demonstrations (FLDs) were conducted on
nutrient management intervention integrating liquid
bio-fertilizers (Rhizobium, PSB, KSB, ZSB, Azotobacter
&Acetobacter) and bio- formulations (Trichoderma
and Pseudomonas) in 200 tribal farm fields of Betul
District, Madhya Pradesh covering 160 hectares
during the third Kharif season in 2023.The integration
of bio-formulations with existing farming practices,
which included the application of farmyard manure
at a rate of 5 tonnes per hectare and chemical
fertilizers including DAP at 100 kg per hectare (for
all three crops) and Urea at 125 kg per hectare (for
maize and paddy), was implemented. Crops covered
under the FLD were soybean (38 fields), maize (129
fields) and paddy (33 fields). Results indicated
that the average crop vyields achieved under the
nutrient management intervention were 13.2 q ha™
for soybean crop, 41.7 g ha™ for maize crop and 42.7
g ha for paddy crop, respectively. In contrast, the
average yield under farmers practice were 7.8 q "
for soybean crop, 34.9 g ha™ for maize crop and 37.3
q ha™ for paddy crop, respectively. The yield increase
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Plate 2.1.6 Field demonstration of nutrient management intervention in the tribal fields of Betul
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Fig. 2.1.6 Average crop yields of maize, paddy and soybean crops

observed in the three year FLD period (2021-2023) for
the three crops compared to farmers practice are
57.4% in soybean, 21.2% in paddy and 22.5% in maize
(Plate 2.1.6 & Fig. 2.1.5).

2.1.7 Development of agri-horticultural system
for central India and its impacts on soil health,
productivity and produce quality

During rainy season, practiced cropping of soybean
and cowpea was practices in the orchards, with the
soybean yieldling the most in lime orchard (134.65
g m2) and lowest in aonla orchard (26.90 g m™).
Similarly, highest yield of cowpea was observed

in mango orchard (612 g m2). Phenolic content, a
significant constituentin fruit crops closely associated
with stress, was notably affected by mulching
treatments (Table 217). Black polythene mulch
resulted in lowest whereas control (without mulch)
resulted in highest phenolics as well as thickness of
leaf. The leaf chlorophyll content was highest under
black polythene mulch whereas, lowest under white
polythene treatment followed by control. Black
polythene mulch was found very effective for yield
attributing characters and relative water content
in leave. Among the organic mulching, 20 kg wheat
residue and 40 kg arhar residue exhibited higher yield
as compared to other organic mulches (Fig. 2.1.7a).



. I I I Annual Report 2023

Table 2.1.7 Effect of mulching in leaf characteristics in mango

Treatments Total phenolics Total_Ch | Leaf thickness
(mg GAE 100 g) (mg100g) | (mg/100g) | (mg/100g) (mm)

10 kg Wheat residue 1175.71 7.91 2.65 10.56 0.25

10 kg gram residue 1085.23 8.21 2.34 10.55 0.30

10 kg dry grass 787.61 6.63 2.07 8.70 0.22

Black polythene 332.85 12.28 3.56 15.83 0.25

White Polythene 997.14 6.19 1.82 8.00 0.22

Control 1268.57 6.63 2.03 8.65 0.32

cD (0.05) 54.89 0.422 0.151 0.421 0.019

CVv 3.165 2.873 3.401 2.200 3.943

5 eI SIS A S e R0 « | 2.1.8 Impact of silicon on rice and wheat

. -~ - productivity in Vertisols of Central India
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Fig. 2.1.7a Effect on mulching on fruit parameters

Crop regulation in guava through urea

In centralIndia, guava flowering occurs three time and
ambe bahar crop experiencing flowering-March-April
and harvesting-July-August) is heavily infested by
fruit flies which is avoided by spraying urea because
these fruits cannot be used for consumption. Thus,
various concentrations of urea have been sprayed
during flowering (March-April) for flower drop. A
single spray of urea at different concentration did not
drop flower but repetition of the urea spray at 7" day
after first spray @ 25 % and 30 % resulted in higher
flower drops (Fig. 2.1.7b).

= Single spray of urea  ® Twice spray of urea at 7 days interval
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Water spray
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Fig. 2.1.7b Effect of urea spray on guava flowering

An experimentwas carried out under the activities of
Silicate solubilizing bacteria for enhancing nutrient
use efficiency of rice-wheat cropping systems in
Vertisols of Central India. The primary aim was to
assess the combined effectiveness of phosphorus
(P) and silicon (Si) on the growth and yield of this
cropping system. The experiments included seven
treatments: a control, phosphorus, silicon and their
combination applications with three replications
were carried out under this study. In the 2023 PB-1
rice crop, the treatment combining P+ Si priming
+ Si foliar (T6) yielded highest, while the control
had the lowest yield among all treatments.The
yield increased over the control was observed as
follows:T6, P+ Si priming + Si foliar (48%) > T4, P+ Si
priming (46%) > T5, P+ Si foliar (42%)> T1, P (39%)>
T2, Si priming (21%)> T3, Si foliar (9%). For the wheat
crop in 2023 (HI 1605), the yield increased over the
control was observed as follows: T4, P+ Si priming
(74%) > T6, P+ Si priming + Si foliar (63%)> T5, P+ Si
foliar (54%) > T1, P (52%)> T2, Si priming (5%) > T3,
Si foliar (5%).This study suggests that the combine
application of Si and P fertilizers significantly
benefits the rice-wheat cropping system in Central
India’s Vertisols. However, using Si alone, whether
seed priming or foliar application, showed a less
positive response compared to the recommended
dose of fertilizers (RDF) (Plate 2.1.8a & b).
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Plate 2.1.8a PB-1rice crop at grain filling

2.2 AICRP on Micro and Secondary Nutrients
and Pollutant Elements in Soils and Plants
(MSPE)

2.2.1 Effect of land use and soil depth on
distribution of phyto-available nutrients and
SOC pools of Vertisols in central India

Proper understanding of soil parameters under
different production systems is necessary for efficient
soil management. A study was carried out to assess
the status of some selected soil properties (soil pHand
electrical conductivity (EC), phyto-available nutrients
(available nitrogen (AN), available potassium (AK),
exchangeable calcium (Ex. Ca), exchangeable
magnesium (Ex. Mg) and available sulphur (AS) and
soil organic carbon (SOC) pools (SOC, total organic
carbon (TOC), very labile C, labile C, less labile C and
non-labile C), to establish relationships among the
measured soil parameters at different depths under
various land uses of Vertisols of central India. A total
of 150 composite soil samples (from 25 plots including
nine from agricultural land, nine from horticultural
land, three from forest land and four from grosslond)
were collected from 6 soil depths viz.,, 0-10,10-20, 20-
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Plate 2.1.8b wheat (HI 1605) at Harvesting stage

40, 40-60, 60-80, and 80-100 cm under agriculture,
horticulture, forest and grassland land uses present
in central India and analysed. The values of soil pH,
EC, AN, AK, Ex. Ca, Ex. Mg, and AS in various soil depths
under different land uses varied widely (Fig. 2.2.1). The
values of SOC (0.19 to 1.00%), TOC (0.58 to 2.42%), very
labile C (0.14 to 0.83%), labile C (0.05 to 0.25%), less
labile C (0.05 to 0.26%) and non-labile C (0.23 to 1.42%)
in various soil depths under different land uses also
varied significantly. Forest and grassland land uses
had higher levels of SOC, TOC, very labile and non-
labile C content in all the soil depths in comparison
to SOC, TOC, very labile and non-labile C content in
different soil depths under agriculture and horticulture
land use. The levels of SOC, TOC, very labile and non-
labile C content under all the land uses decreased
with increasing soil depths. SOC was positively and
significantly correlated with AN, AK, AS and estimated
SOC pooils in surface soil layers. Principal component
analysis (PCA) of soil parameters in different soil
depths resulted in 5 principal components (PCs) with
>] eigenvalue and accounting for >75% variability.
This information could be used for managing SOC
status and phyto-available nutrients in Vertisols
under different land uses.
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Fig. 2.2.1 Depth-wise distribution (a) soil organic carbon and (b) total organic carbon

2.2.2 Spatial variability of soil nutrients and
delineation of soil management zones in an
ecologically fragile north-western Indian
Himalayan region

A study was conducted to understand the spatial
distribution pattern of soil nutrients and their
associated soil properties, and to delineate soil
nutrients management zones (MZs) in a north-
western Indian Himalayan (NWIH) region. A total
of 18930 representative surface (0-15 cm depth)
soil samples were collected and processed. The
processed soil sample were analysed for pH, and
electrical conductivity (EC), soil organic carbon (SOC),
available N (AN), available P (AP), available potassium
(AK), exchangeable Ca (Ex. Ca), exchangeable Mg
(Ex.Mg), available S (AS), available zn (Azn), available
Fe (AFe), available Cu (ACu), available Mn (AMn) and
available B (AB). The values of studied soil parameters
varied widely with coefficient of variation ranging
from 11.8 to 156%. Semivariogram analysis revealed
stable, exponential and Gaussian best-fit models
for different soil parameters with weak (AP and AB),
moderate (rest of soil parameters) and strong (AS)
spatial dependence. Varied distribution pattern of
soil parameters was visualized from ordinary kriging
interpolation. Five soil nutrient management zones
(Mzs) were identified (using fuzzy performance index
and normalized classification entropy values) by
employing the techniques of principal component
analysis and fuzzy c-means clustering. Principal
components with eigen value > 1 were considered
for further analysis. The soil parameters of identified
MZs differed significantly. Thus, the study highlighted
the usefulness of MZ delineation technique for
site-specific soil nutrient management in different
cultivated areas for sustainable crop production (Fig.
2.2.2).
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Fig. 2.2.2 Soil nutrient management zones of the study
area

2.2.3 Evaluation of different extractants to
estimate plant available arsenic in soil

Owing to the similar chemistry of phosphorus (P) and
arsenic (As), sodium bicarbonate (0.5 N NaHCO,)
is commonly used to extract plant accessible As in
soil. This extractant has neither been tested widely
in relation to plant As, nor this extractant compatible
with inductively coupled plasma mass spectrometry
(ICP-MS) due to the high concentration of dissolved
solid. Subsequently, it is of utmost important to
design a suitable chemical extraction method in
order to estimate plant available As compatibility
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with ICPMS. For this purpose, paired soil and plant
samples were collected from paddy fields located in
Nadia, West Bengal, India. Soil was extracted with 0.5
M NaHCO,, 0.1 N and 0.5 N phosphoric acid (H,PO,), 0.1
N and 0.5 N sulfuric acid (H,SO,), 0.1 N, 0.5 N, 1.0 N, 1.5
N HNO, and 0.01 M calcium chloride (CaCl,) solution.
Arsenic extracted with NaHCO,, H,PO, and H,SO, was
determined in hydride generation-atomic absorption
spectrophotometer (HG-AAS), while ICP-MS served
to determine As extracted from soil with HNO,. Olsen-
extractable As in soils ranged from 0.48 to 3.57 mg
kg™ with a mean value of 1.45 mg kg™. The extractable
As content in soil varied from 0.01to 10.1 mg kg™ across
the extractants. In the case of grain As, 0.1 N H,PO,, 0.5
N NaHCO, and 1.5 N HNO, extractable As had distinctly
higher correlation coefficients (r = 0.49%* r = 0.47**,r
= 0.45**) when compared to other extractants. More
or less similar relationships of extractable As were
obtained with straw As content like that of rice grain.
In view of rapidity of the soil test method for As, 1.6 N
HNO, can be recommended for assessing available
As in soil (Fig. 2.2.3).
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Fig. 2.2.3 Relationship between grain, As and extractants

2.2.4 Biofortification of wheat (Triticum
agestivum L.) genotypes with zinc and
manganese to improve grain yield and quality
in sandy loam soil

In a study conducted in Ludhianag, Punjab, 14 wheat
genotypes were evaluated for their nutrient use
efficiency characteristics using two methods to
identify the most efficientZn and Mn wheat genotypes.
The genotypes were categorizedbased on their
efficiency and responsiveness under control and Zn
+ Mn treated conditions. that Zn + Mn treated plots
exhibited significantly higher values for plant growth
parameters, crop yield, nutrient concentration (zn,
Mn, N, P, and K), quality parameters (crude fiber and
protein content), and nutrient utilization efficiency
compared to control conditions. The interaction
between genotype and Zn + Mn indicated that the
application of Zn + Mn significantly affected the
studied genotypes for different characteristics. The
results of the study indicated that genotypes PBW-
824, BWL- 8855, PBW-872, PBW-869 and PBW Znl were
efficient in terms of crop yield. Based on the quality
parameters, genotypes PBW-824 and PBW-869 were
the highest ranked among the studied genotypes.
The identified Zn + Mn efficient genotypes would be
valuable resources for higher crop production along
with improved wheat grain quality.

2.2.5 Screening of greengram genotypes for B
efficiency

Filed experiments were carried out in the farmer field
at Annur, Tamil Nadu with six green gram genotypes
(VBN2, VBN4, CO 6, CO7, CO8 and MDUI) to screen B
efficient genotypes. The experiment on screening
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of six green gram genotypes for their B efficiency
with various levels of Borax showed that, application
of soil test based NPK with various levels of Borax
significantly improved the growth, yield and B uptake
by all the green gram genotypes. The higher yield of
all the genotypes was associated with the addition
of NPK+ 10 kg Borax ha™ with the mean yield increase

of 21.5%. Based on the higher grain yield, and B
absorption and utilization efficiency, the green gram
genotypes viz, VBN 4, CO 6 and CO 7 were found B
efficient. The genotype MDU 1 recorded lesser yield,
poor B absorption and utilization efficiency thus
grouped as inefficient (Plate 2.2.5).

Plate 2.2.5 Field view of green gram screening experiment in Tamil Nadu

2.3 AICRP on Soil Test and Crop Response
Correlation (STCR)

2.3.1 Development of fertilizer prescription
equations under integrated plant nutrient
supply system

The different cooperating centers have generated
technologies for integrated supply of plant
nutrients involving fertilizers, organic manures and

biofertilizers. In this technology, the fertilizer nutrient
doses are adjusted not only to that contributed from
soil but also from various organic sources like FYM,
green manure, etc. The combined use of chemical
fertilizers along with organics will help in sustaining
the soil productivity and maintaining the soil health
by way of improvement of soil physical, chemical
and biological properties. The work done by various
centers for development of IPNS targeted yield
equations has been detailed in Table 2.3.1.

Table 2.3.1 Basic data and target yield equation of different crop varieties developed

Crop (variety) m---- Targeted Yield Equations
(kg/q) (%) (%) (%)
UAS, Bangalore
Green gram N 6.07 29.5 42.2 0.87 FN=14.36 T-0.69SN — 0.87 ON
(BGS-9) P 210 17.7 55.6 0.80 FP,0,=3.766T-0.318SP-0.80P
K 5.20 52.8 113.3 0.76 FK,0=4.58T—-0.46SK—-0.76 0K
Little millet N 2.75 9.36 46.1 0.25 FN=5.97T-0.20SN- 0.25 ON
(cPuLb) P 1.27 n.3 63.1 0.11 FP,0,=2.01T-0.18SP-0.11 OP
K 3.78 24.3 2375 0.10 FK,0=1.59T—-0.103SK-0.110K
BHU, Varanasi
Radish N 0.27 l 17.02 | 25.75 \ 6.68 \ FN=1.06T-0.66SN-0.260N
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Crop (variety) m NR (o1 CF co Targeted Yield Equations
(kg/q) (%) (%) (%)
(Japanee White) P 0.09 4071 52.88 25 FP,0,=0.17T-0.77SP-0.050P
K 0.37 29.88 58.05 8.33 FK,0=0.64T-0.51SK-0.140K
TNAU, Coimbatore
Castor hybrid N 32 2156 30.8 214 FN=10.38 T- 0.70 SN - 0.69 ON
P 123 418 26.6 10.3 FP,0,=4.62 T- 3.60 SP - 0.89 OP
K 3.28 19.1 521 26.1 FK,0=6.30 T - 0.44SK - 0.60 OK
Coleus (CO1) N 2.03 n.4 384 28.2 FN=5.28T - 0.30 SN -0.73 ON
P 1.74 26.9 27.7 1.0 FP,0,=6.26 T — 2.22 SP-0.91 OP
K 3.66 14.2 62.6 29.9 FK,0=5.84 T - 0.27 SK-0.58 OK
ICAR-CRIJAF, Barrackpore
N 213 19.87 37.87 16.02 FN =5.62 T —0.52 SN —0.42 ON
Jute (JRO M1) P 0.78 35.94 36.88 10.89 | FP,0,= 21T -1.92SP-0.300P
K 3.62 59.06 107.87 20.01 FK,0=3.36T-0.55 SK —0.190K
BCKYV, Kalyani
Frenchbean N 419 14.0 103.7 16.7 FN = 4.66T - 0.14SN - 0.16 ON
(Falguni) P 0.25 3.6 12.3 1M FP,0.= 2.01T - 0.29SN - 0.09 OP
K 3.81 25.9 72.4 12.2 FK,0= 5.27T - 0.36SN - 0.17 OK
Cauliflower N 0.49 235 41.3 26.24 FN = 0.95 T — 0.47 SN — 0.560N
P 0.09 18.7 36.7 5.80 FP,0, = 0.24T — 0.29 SP —0.080P
K 0.6 26.7 108.9 2011 FK,O = 0.42 T- 0.20 SK—0.230K
RAU, Bikaner
Cluster bean N 7.01 59.4 29.9 422 FN= 23.42 T-1.99 SN-1.41 ON
(RGC-1066) P 0.89 355 342 50.0 FP,0,=2.99T-1.04SP-1.460P
K 5.17 25.4 31.0 39.9 FK,0=16.69T-0.82SK-1.290K
Lnseed N 6.61 47.9 96.5 19311 FN= 6.85T-0.49SN-2.00N
(Pratap Alsi-2) P 1.02 35.7 36.9 819 FP,0,=1.06T-0.96SP-2.210P
K 2.91 12.4 105.0 120.4 FK,0=2.76T-0.11SK-1.140K
ICAR-IARI, New Delhi
Wheat N 227 33.6 51.3 12.63 FN=4.43 T - 0.65 SN — 0.250N
(HD 3059) P 0.47 63.0 30.6 8.68 FP,0.=1.52 T- SP 2.06 — 0.280P
K 1.92 35.54 125.0 7.65 FK,0=1.54 T- 0.28 KP — 0.060K
PJTSAU, Hyderabad
Groundnut (K6) N 4.46 341 131.2 20.1 FN= 4.04 T-0.31SN-0.210N
P 1.22 10.4 40.9 15.8 FP,0,=.59T-0.66SP-1.020P
K 3.28 17.3 53.2 28.3 FK,0=6.88T-0.48SK-0.240K
Marigold N 227 58.7 59.3 21.2 FN= 4.53T-3.72SN-0.120N
(Bidhan Marigold 4) P 1.56 26.3 24.9 52.8 FP,0,=1.58T-0.90SP-1.970P
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Crop (variety) m Targeted Yield Equations
(kg/q) (%) (%) (%)
K 2.90 92.3 86.1 187.7 FK,0=3.57T-119SK-1.920K
Mustard N 222 10.5 63.5 20.2 FN= 4.04T -0.22SN -0.420N
(NRCHB -101) P 1.25 10.7 59.1 23.9 FP,0,=3.34T-0.55SP -1.560P
K 1.33 2.04 7.4 28.2 FK,0=2.47T-0.03SK -0.340K
AAU, Jorhat
Maize N 2.76 28.4 52.7 431 FN= 5.24T - 0.54SN- 0.620N
(DKC-9144) 0.72 57.0 483 18.6 FP,0.=1.48 T - 118 SP — 0.39 OP
K 1.74 221 75.8 487 FK,0=2.29T - 0.29SK - 0.64 OK
ICAR-IISR, Lucknow
Sugarcane N 1.7 42.2 43.2 22.6 FN=3.94 T - 0.98 SN - 0.52 ON
(Colk94184) 0.48 143.4 62.5 377 FP,0,= 0.77 T - 230 P - 0.06 OP
K 2.31 53.2 1735 12.2 FK,0=1.33T - 0.31SK - 0.07 OK
PAU, Ludhiana
Soybean* N 6.530 1.52 0.992 0.101 FN=8.58T- 0.82 SN- 0.710N
(sL-958) P 2.343 0.54 0.898 0.52 FP,0,=1.27T - 0.21 SP- 0.22 OP
S 2.04 0.31 0.580 1.65 F$=3.43 T- 0.53 SS - 1.65 OS
Mustard N 7.675 0.641 1.009 0.996 |FN=8.58T- 0.82 SN- 0.71 0N
(6sc-7) P 1.865 0.271 1.037 3.331 FP,0,=1.27T - 0.21 SP- 0.22 OP
K 19.8 253 1.92 23.7 FK,0=3.43 T- 0.53 S - 1.65 OK
S 6.69 1.29 6.97 1.95 FS=3.43 T- 0.53 SS - 1.65 OS
CSKHPKV, Palampur
Brinjal N 0.32 13.22 40.8 6.63 FN=0.78 T — 0.32 SN - 0.16 ON
(Hisar Shyamal) P 0.06 26.3 19.7 2.22 FP,0.= 0.28 T - 1.33 SP - 0.11 OP
K 0.2 1.4 69.4 5.78 FK,0=0.28 T- 0.17 SK - 0.08 OK
Turmeric N 0.26 13.93 4227 3.91 FN=0.62 T - 0.33 SN - 0.09 ON
(Palam P 0.07 3754 15.34 4.24 FP,0,= 0.47 T - 2.45 SP - 0.28 OP
Pitamber) K 0.32 20.43 52.25 9.67 FK,0=0.62 T- 0.39 SK - 0.19 OK
Pea N 124 33.4 56.8 15 FN= 217 T —0.59 SN —0.26 ON
(Palam Triloki) P 0.1 387 13.5 5.97 FP,0.= 0.81T —2.86 SP - 0.44 OP
K 0.72 229 69.8 9l FK,0=1.02T - 0.33 SK - 0.13 OK
GBPUAT, Pantnagar
Coriander N 21 34.9 m4 13.6 FN=1.89T-0.31SN-0.120N
(Pant Haritima) P 0.62 329 88.3 6.75 FP,0,=0.70T-0.85SP-0.170P
K 1.77 227 60.7 12.3 FK,0=2.91T-0.45SK-0.240K
Barley N 2.32 32.7 428 8.5 FN=5.43 T - 0.76 SN- 0.19 ON
(uPB-1008) P 0.65 74.7 97.7 13.7 FP,0.=1.54 T- 1.75 SP-0.32 OP
K 2.78 38.9 254.6 15.8 FK,0=1.31 T- 0.18 SK-0.07 OK
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Crop (variety) m NR (o1 CF co Targeted Yield Equations
(kg/q) (%) (%) (%)
DRRPCAU, Pusa
Marigold N 115 24.7 81.3 287 FN=1.12 T-0.25 SN-0.38 ON
(Marigold Arka) 0.36 415 46.2 387 FP,0,=1.69 T-3.04 SP-3.6 OP
K 1.28 36.3 97.4 54.] FK,0=0.92 T-0.29 SK-0.70 OK
MPKV, Rahuri
Rajmah bean N 7.04 40.0 78.4 84.7 FN=8.31T - 0.47 SN - 1.48 ON
(Phule Rajmahh) 1.32 48 19.65 217 FP,0,= 0.10 T — 2.21 SP - 1.75 OP
K 3n 6.66 70.8 785 FK,0=3.96T— 0.08 SK-1.86 OK

*K fertilizer in not recommended in soybean crop in Punjab

Where, FN, FP,O, and FK,O are required nitrogen,
phosphate and potash in kg ha’, SN, SP and SK are
soil available N, P and K, and ON, OP and OK are the
amounts of N, P and K (kg ha™) supplied through
organics. Names in paranthesis are the varieties of
respective crops.

2.3.2 Post-harvest available soil nutrients
(N, P and K) prediction equation

The prediction equation for a post-harvest soil test
valuecanbeusedtomakeafertilizerrecommendation
for entire cropping system. This is very useful under
intensive agriculture as farmers’ fields cannot be
tested between each season for each constituent
crop for practical reasons. The relationships between
post-harvest soil test values, fertilizer applied, initial
soil test values and fresh yield from the treated plots,
for radish crop is presented in Table 2.3.2.

Table 2.3.2 Prediction equations for post-harvest
soil test value for radish crop

Nutrient R?

Multiple regression equation

N 0.95%* PHN =14.75336 -0.29847
' RY**+1.196025SN**+0.057495FN*

P 0.85%* PHP = 3.49601 +0.07987 RY*+0.141967
) SP**0.017162 FP**

K 0.93%* PHK = 47.70546 -0.17663RY**+1.00343
’ SK**-0.00457 FK

Where PHN, PHP and PHK stand for the post-harvest
soil test values of N, P and K (kg ha™); RY is the
fresh fruit yield of radish crop (t ha), SN, SP and SK
represent the initial soil test values of N, P and K (kg
ha), respectively and FN, FP and FK are the fertilizer
N, P and K applied to radish crop. Appreciably large
R2values (significant at 1%) were obtained for these
equations. This suggests that such regressions
can be used with confidence for the prediction of
available N, P, and K after harvest of Radish crop for
making soil test-based fertilizer recommendation
for succeeding crops.

2.3.3 Crop yield and sustainability under
long-term STCR experiment at Coimbatore

The 10-years mean data suggested that
maximum yield was observed under STCR-IPNS
with target yield of 7 t ha™ kharif rice and 6 t ha™
rabi rice whereas minimum yield was observed
from control whereas highest was achieved in
STCR-IPNS in both kharif as well as rabi seasons.
The highest sustainable yield index (SYI) was
0.87 and 0.78 in kharif and rabi rice, respectively
under STCR-IPNS, and lowest was observed in
control (Table 2.3.3 & Fig. 2.3.3).
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Fig. 2.3.3 Rice yield and sustainability

Table 2.3.3 Sustainable yield index of kharif
and rabi rice under long-term STCR nutrient

management
Treatments

Kharif Rabi
Control 0.77 0.53
RDF 0.89 0.68
STCR-NPK6 0.89 071
STCR-NPK7 0.93 0.76
STCR-IPNS7 0.93 0.77

24 AICRP on
Experiment (LTFE)

Long Term Fertilizer

Microbial biomass carbon,

@'ab

nitrogen and

dehydrogenase activity in soil

Perusal of results revealed that SMBC was
significantly higher in plots receiving both FYM and
inorganic fertilizers (100% NPK+FYM), 150% NPK and
100% NPK+lime and lowest in control plots (Table 1).
There was significant variation in SMBC content in
combination with lime or FYM along with inorganic
fertilizer in Alfisols. The maximum status of soil
microbial biomass carbon (SMBC) was recorded in
100% NPK + FYM followed by lime amended plot (637
mg kg”) in Alfisols of Palampur. While, the lowest
content of SMBC was recorded in control treatment
across LTFEs.

MBC (mg kg™) in soil under different nutrient management options at different LTFE site

m toorne | T00% | TSO% | 100% NPKe | 100% NP | 100% NPk
Bangalore 196 205 217

Bhubaneswar 50 96 106 17 119 124 143 158
Coimbatore 191 22] 271 265 280 280 - 289
Jabalpur 168 212 238 292 315 286 = 344
Ludhiana 140 210 240 294 3N - - 392
Palampur 278 179 291 494 455 43] 637 687
Parbhani 206 205 209 240 340 321 - 362
Pattambi 194 215 219 233 271 = 270 319
Udaipur 150 193 206 268 317 271 = 365
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Soil microbial biomass nitrogen: Application of
chemical fertilizers either alone or in combination
with organic/lime increased the soil microbial
biomass nitrogen (SMBN) significantly over control.
Application of lime along with 100% NPK increased
the SMBN content significantly over 100% NPK, the
increase being 61% in Inceptisols of Bhubaneswar

and % in Alfisols of Palampur, respectively

(Tabl The SMBN content in soil ranged from 6.9

. . . . N
ICAR-Indian Institute of Soil Science ( y;

mg kg™ dry soil in unfertilized control plot and 84.8
mg kg'dry soil in the plots receiving FYM combined
with mineral fertilizer. Addition of micronutrient such
as Zn recorded significantly higher SMBN content
than balanced fertilization i.e. 100% NPK. The SMBN
content was lowest in control plot in Mollisols of
Pantnagar and found maximum with 100% NPK+ FYM
in Bhubaneswar.

TabI@MBN (mg kg™) in soil under different nutrient management options at different LTFE site

N NP NPK NPK NPK+Zn | NPK+Lime NPK+ FYM
Bhubaneswar 15.4 35.3 43.9 38.9 53.2 45.0 62.7 84.8
Coimbatore 20.1 25.9 35.5 40.4 45.8 427 - 474
Jabalpur 213 25.1 26.9 35.2 405 341 - 443
Palampur 10.5 12.2 14.1 18.8 20.2 17.2 22.8 25.0
Pantnagar 6.9 34.2 36.2 29.0 275 332 = 35.2
Udaipur 23.3 257 28.4 37.0 38.7 36.8 3 429
Dehydrogenase activity: The dehydrogenase of FYM increased availability of substrates for

is commonly used as an indicator of biological
activity in soil. The activity of dehydrogenase
enzyme was strongly affected by long term fertilizer
use. The highest dehydrogenase activity (DHA)
was recorded in 100% NPK + FYM in Mollisols of
Pa @- gar and lowest in control in Alfisols of Ranchi
(Teord 3). The application of 100% NPK + FYM @ 5
t ha? significantly increased the dehydrogenase
activity followed by 150% NPK. The application

dehydrogenase and comparatively more activity of
dehydrogenase in 100% NPK+ FYM. Further, the 150%
NPK also led to enhance DHA that may be attributed
to the fact that inorganic sources of nutrients
stimulated the activity of microorganisms to utilize
the native pool of organic carbon as a source of
carbon, which act as substrate for dehydrogenase.
Lowest dehydrogenase activity was measured in
unfertilized control across LTFEs.

Tabl@JHA (ng TPF g7 soil 24 hr™") in soil under different nutrient management options at different LTFE site

mm 100% | 100% | 150% | 100% 100% 100%
N NP NPK NPK NPK+Zn NPK+ Lime NPK+ FYM
Akola 329 38.0 401 453 52.9 63.0
Bangalore 404 33.0 431 56.5 58.5 > 59.5 67.8
Bhubaneswar 10.5 1.8 241 33.0 51.0 30.5 26.7 59.2
Coimbatore 7.4 8.2 9.6 9.5 8.7 9.8 = 1.4
Jabalpur 9.3 10.9 10.0 12.7 13.7 12.9 = 14.1
Palampur 19.8 13.9 29.9 38.7 26.8 37.9 40.6 44.2
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100% | 100% 100% 150% 100% 100% 100%
N NP NPK NPK NPK+Zn NPK+ Lime NPK+ FYM

Parbhani 43.9 49.2 52.9 50.9 64.4 62.0 67.2
Raipur 35.1 422 434 493 52.0 54.] = 55.4
Udaipur 30.6 344 37.2 394 442 39.6 - 46.0
Theme 1l : Conserv.atlon Agrlcqlture, Nitrogen stress
Carbon Sequestration and Climate 16 -
Change 14 ] 13.58

S
2.4.1 Alleviation of water stress under CO, &, | 9-93 »
elevation in wheat crop -‘3, 8 : 6.69

2 61
A field experiment was conducted during the rabi T, ]
season of 2022-23 to investigate the interaction E 2 ]
between water and nitrogen stress under climate 0 4
change conditions in wheat crop (variety HI W1 \Water treatment

1544). The experiment was set up in open top field
chambers (OTCs) with two levels of CO, (ambient
and approximately 550 p mol mol™), two water
stress levels (optimum water supply (W1) and two
irrigations less (W2)), and two nitrogen levels (N75
and N100). The results showed that under water
stress (two irrigations less), yield reduction ranged
from 3% to 15%. Under the recommended dose of N
application,whentwoirrigations were skipped, there
was a yield loss of 15% under ambient environment
(as compared to the fully irrigated condition),
whereas, under elevated CO, environment, the
yield penalty was only 3%. At 75% N application, the
yield penalty under ambient condition was 12% as
compared to 8% under elevated CO, environment.
With N stress (i.e, 25% reduction in fertilizer-N
supply), yield reduction varied from 7-14% under

Yield penalty due to water stress

I~
o ®

15.24553571

%
-
5

12.19330855

B e
o ®ON

Yield reduction (%)

8.31319478
2.509438152

N100 N75
N treatment

oN &

m Ambient ® Elevated CO2

= Ambient mElevated CO2

Fig. 2.4.1 Yield penalty in wheat crop due to water and
nitrogen stress under Elevated CO,

different situations. When N stress is combined with
water stress, the yield penalty under elevated CO,
was the highest at 14%, indicating higher demand
of N under elevated CO, environment (Fig. 2.4.1).

2.4.2 Development of water and nutrient
management practices for wheat crop in
conservation agriculture for Vertisols of
central India

During the winter season, wheat (cv. HI 1544) was
grown with three irrigation methods (flood, sprinkler,
and drip irrigation), three tillage management
treatments (CT, RT, and NT), and four levels of fertilizer
treatments (100% RDF, 75% RDF, STCR and Leaf colour
chart-based fertilizer management, LCC). Flood
irrigated plots received 5 post sowing irrigations
with seasonal total of 402 mm water including 61
mm rainfall during the cropping season. In sprinkler
irrigation plots, 334 mm of irrigation water (about
80% of the flood irrigation) was applied through
micro sprinkler twice a week, while in drip irrigation
treatment, 266 mm of irrigation water (about 60% of
the flood irrigation water) was applied at alternate
days throughout the season. Results revealed that the
leaf area index (LAI) and NDVI were not significantly

ICAR-Indian Institute of Soil Science
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affected by the irrigation methods, tillage systems
and nutrient doses. The grain and straw yields showed
no significant variation with irrigation methods and
tillage systems, but were significantly affected by
different nutrient doses. The grain and straw yields
were significantly higher under STCR and LCC doses
as compared to 75 and 100 % RDF (Table 2.4.2a). Water
use efficiency (WUE) was significantly higher under
drip irrigation (D), followed by sprinkler irrigation (SI),

Annual Report 2023 I I I .

and lowest under flood irrigation (FI) (Table 2.4.2b).
Additionally, the drip irrigation and No-tillage plots
showed higher available K. It can be concluded that
the conservation agricultural system maintained
yield levels comparable to conventional practices
while simultaneously saving time, labour, and input
costs. Furthermore, it also improved soil health and
ensured the sustainability of yield. (Plate 2.4.2).

Table 2.4.2a Effect of tillage and nutrients on wheat yield under different irrigation systems

sprinkler Irrigation (SI) Drip Irrigation (DI)

Fl 371 | 353 | 356 | 36.0 371 441 | 407 | 406 436 403 | 412 | 417
F2 327 | 349 | 391 | 356 388 | 392 | 408 | 396 31.6 310 | 39.0 | 339
F3 395 | 411 | 417 | 408 414 | 437 | 413 | 421 52.2 458 | 438 | 473
F4 450 | 355 | 373 | 392 45.9 361 | 422 | 414 442 420 | 437 | 433
Mean 386 | 367 | 384 | -- 408 | 407 | 413 - 42.9 39.8 | 419 -
FI 37.9 cT 40.8 Fl 39.4
S| 40.9 RT 391 F2 36.3
DI 415 NT 405 F3 435
cD (0.05) NS cD (0.05) NS F4 413
-- - -- - cD (0.05) 3.93

Table 2.4.2b Effect of tillage and nutrients under on WUE of wheat under different irrigation systems

Flood Irrigation (FI) Sprinkler Irrigation (SI) Drip Irrigation (DI)

F1 9.20 8.80 9.00 9.20 | 13.60 | 16.10 | 14.90 14.90 16.40 | 1510 | 156.60 | 15.60
F2 8.10 9.70 8.90 8.10 1420 | 14.40 | 15.00 14.50 11.90 | N.60 | 14.70 14.70
F3 9.80 | 1040 | 1010 | 9.80 | 1520 | 16.00 | 15.10 15.40 19.60 | 17.20 | 16.50 | 16.50
F4 11.20 9.30 9.80 | 11.20 | 16.80 | 13.20 | 15.60 15.20 16.60 | 15.80 | 16.40 | 16.40
Mean 9568 | 955 9.45 -- 1495 | 14.93 | 1513 im 1613 | 14.93 | 15.78 s

Mean of irrigation methods (A)

Mean of Tillag

Mean of Nutrient doses (C)

FI 9.40 cT 12.60 Fl 12.30
Sl 12.30 RT 12.10 F2 110
DI 15.60 NT 12.60 F3 13.50
cD (0.05) 112 cD (0.05) NS F4 12.80
-- -- -- -- cD (0.05) 1.285
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with runoff and soil loss under various treatments.
The prolong mid-season gap in rainfall adversely
affected the growth of soybean crop along with
increased incidence in the insects and diseases
attack. There was no significant variation observed
in grain yield among various treatments under two
cropping systems. Yield attributes including harvest
index observed without any marked difference
(Table 2.4.3).

Table 2.4.3 Effect of conservation agriculture on
bulk density (BD) under different cropping systems

Treatment B 80 D B0
(0-5cm) | (0-10cm) |(0-5cm)| (0-10cm)

Soybean-Wheat Maize- Chickpea

CT 1.30 144 1.32 1.42
RT-30% 1.32 1.41 1.32 1.43
RT-60% 1.34 1.42 1.33 1.40
NT-30% 1.32 1.43 1.34 1.42
NT-60% 1.33 1.41 1.32 1.43

Plate 2.4.2 Field view of the drip and sprinkler irrigation
systems under the CA

2.4.3 Impacts of conservation agriculture on
runoff and soil loss under different cropping
systems in Vertisols

An experiment (Plate 2.4.3) was laid out with two
cropping systems namely Soybean-Wheat and
Maize-Chickpea to evaluate various parameters
under various tillage systems with different crop
residue levelsi.e. (i) Conventional Tillage (ii) Reduced
Tillage + 30 % crop residue (iii) Reduced Tillage + 60
% crop residue (iv) No- Tillage + 30 % crop residue
(v) No- Tillage + 60 % crop residue. No significant
variation was observed in soil pH, bulk density and Plate 2.4.3. Field experimental set up for d_etermining the
EC values under various treatments. Although, bulk impact of CA on run off and soil loss

density showed no variation among treatments at
0-5 and 5-10 cm soil depth, however the values were
increasing with increase in the soil depth. Similarly,
there was no significant difference in soil pH, EC
and bulk density values among different cropping A study was conducted to assess dynamics of soil
systems. The total annual rainfall for 2023 was 997 organic carbon (SOC) under no-tillage (NT) and
mm in which 815 mm of rainfall was received during ~ residue retention (RR) in the Vertisols of central
monsoon seqason. On|y six events were recorded India. The experiment was initiated in the year 2015

2.4.4 soil carbon pool dynamics under different
levels of residue retention under no-till system in
soybean-wheat cropping system (CRP -CA)
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with four different levels of residues (0, 30, 60, and
90%) under no till system. The site was established
on a Vertisol under sub-humid, dryland conditions
to examine the impact of NT along with residue
retention on soybean (Glycine max L) and wheat
(Triticum aestivum L) and maize (Zea mays) and
chickpea (Cicer aerietinum L) production. Retention
of residues of previous crop significantly affected
soil total carbon under both the cropping systems.
As the levels of residue increased, soil total carbon
also increased under the no till system. However,
the effect was only confined to Oto 10 cm of soil
depth. No significant impact of residue retention
was recorded in 10-20 cm of soil depth. Moreover, no
till system without residue retention could not make
any significant change in soil total carbon content.
Retention of 30, 60 and 90% of residues of previous
crops resulted in 28.9, 32.7 and 41.1%, respectively
increase in soil carbon concentration in maize-
chickpea cropping system. However, this increase
in soil total carbon could not make any significant
change in soil carbon content of recalcitrant pool.
The trend was similar for oxidizable carbon (WBC)
also. The increase in carbon mainly contributed to
mineralizable pool (active+slow) of soil carbon.
Here, retention of 60 and 90% of residue resulted in
enhancement of mineralizable pool of soil carbon by
48.5 and 78.8%, respectively under maize-chickpea
rotation (Table 2.4.40).

In case of soybean-wheat rotation, retention of 90%
of residue resulted in 19% improvement in soil total
carbonin 0-10 cm of soil depth. A17% and 22% increase
in recalcitrant and oxidizable carbon content was
recorded in 90% residue retained treatment in 0-10
cm of soil depth.

In order to determine active and slow pool of soil
organic carbon under maize-chickpea rotation,
a carbon mineralization study was conducted for

duration of 90 days under laboratory condition.
Cumulative carbon mineralized from 50 g of sail is
depictedin Figure 1. The highest carbon mineralization
(53.97 mg C-CO,/50 g of soil) was recorded under
the treatment of no till system with 90% retention
of residues of previous crops. This was followed by
60, 30 and 0% of residue-retained treatments. The
lowest carbon mineralization was recorded from
conventionally tilled plot with no residue retained
(42.87mgC-C0,/50gof soil). Separation of active and
slow pools was done using thedouble decomposition
model. The size and turnover rates of eachpool were
estimated by curve fitting the CO,evolved per unit
oftime (Ct) using a two-component model (Paul et
al., 1997) shownin Eq. (1)

C,=Ce™ + Ce™ (1)

where, C,is sum of active (Ca) + slow pool carbon (Cs)
pools; C, andC are the sizes of the active and slow
carbon pools and k_, and k are the decay constants
of respective pools.The double decomposition
equations fitted with the non-linearregression (SPSS
window version)was used in the Marquardt algorithm.

A significant difference in C concentration of the
acid non-hydrolysable fraction occurred among
treatments (Table 2.4.4b). No till system with 90%
of residue retained treatment recorded highest
concentration of active pool of carbon (0.61 g kg™)
and the lowest was recorded in CT with no residue
retention treatment (0.47 g kg”). No till system
resulted in 32% improvement in carbon in slow
pool. Retention of residue have greater impact on
soil carbon in slow pool. Retention of 90% of residue
resulted in 89% improvement in carbon in slow
pool. The data of decay constant of active pool
suggest that mean residence time (MRT) of active
pool under different treatments ranged between
8-11 days where MRT of slow pool under different
treatments ranged between 2-16 years (Fig. 2.4.4).

Table 2.4.4a Effect of different levels of residue retention on soil carbon concentration

Ty e Total carbon Recalcitrant carbon WBC Active+Slow
(%) (%) (%) (%)

| Maizo-Chickpea | 0-10cm | 10-20cm | _0-10cm | 10-20em |_0-10cm | 10-20cm | 0-10cm | 10-20cm.

NT-0% Residue retention |  1.28ab 0.84a 0.86a 0.62¢ 0.97a 0.54b 0.42ab 0.22a
NT-30% Residue 1.38b 0.77a 0.94a 0.56a 110a 0.50ab 0.44ab 0.2la
retention
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(%) (%) (%) (%)

Maize-Chickpea | 0-10cm | 10-20cm | 0-10cm | 10-20cm | _0-10cm | 10-20em | 0-10cm |10-20cm)

U= el e 1420 0.73a 0.92a 053a 114a 0.43a 0.49bc 019a
retention

AU=ebr: sl 151b 0.77a 0.91a 0.56a 115a 0.48ab 0.59¢ 0.21a
retention

CT-0% Residue retention 1.07a 0.80a 0.75a 0.59b 0.88a 0.47ab 0.33a 0.21a
Soybean-wheat

NT-0% Residue retention 1.12a 0.73a 0.76a 0.56a 0.88a 0.73b 0.36a 0.18a
AU=S0 sl 1140 0.75a 0.76a 057a 0.88a 0.75b 0.38a 019a
retention

NT-607% Residue 1.23ab 0.72a 0.8lab 0.56a 0.92a 0.72b 0.42a 016a
retention

NT-90% Residue

ot 133b 0.75a 0.89b 0.57a 1.08b 0.75b 0.45a 017a
CT-0% Residue retention 1.13a 0.77a 0.75a 0.59a 0.86a 0.52a 0.38a 0.18a

Table 2.4.4b Carbon pool dynamics as affected by tillage and different levels of residue retention

NT-0% Residue retention 1.28 0.050 0.105 0.37 0.00137 0.86
NT-30% Residue retention 1.38 0.048 0.113 0.38 0.00137 0.94
NT-60% Residue retention 1.42 0.059 0.090 0.43 0.00145 0.92
NT-90% Residue retention 1.51 0.061 0.101 0.53 0.00105 0.91
CT-0% Residue retention 1.08 0.047 0.109 0.28 0.000169 0.75
Maize-Chickpea system
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Fig. 2.4.4 Cumulative soil carbon mineralization-Maize-Chickpea rotation
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2.4.5 Suitable adaptive water management
practices for wheat crop in Central India using
simulation modelling

Simulation modelling can be avaluable tool to identify
suitable adaptive strategies. By analyzing various
scenarios, such as different irrigation schedules and
soil types, simulation modelling can help farmers
make informed decisions about water usage and
crop yield. With the right approach, adaptive water
management practices can be implemented to
ensure the sustainability and profitability of wheat
farming in the region. This study employed a well-
calibrated and validated APSIM crop model to assess
the wheat yield in Madhya Pradesh as well as to
identify the suitable adaptive management practices
for improving its yield. The findings demonstrate
that four irrigations of 50 mm with 70% of efficiency
along with crop residue resulted in highest average
wheat crop yield of 3800 kg ha™ under different farm
resource conditions (Fig. 2.4.5). Therefore, farmers
of central India are suggested to use this irrigation
practice for achieving higher crop yields.
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Fig. 2.4.5 Adaptive water management practices for
wheat crop in central India

2.4.6 Validation of APSIM crop model for Rice-
Wheat cropping system in humid sub-tropical
agro-climatic region

Soil organic matter dynamics in terrestrial
ecosystems are controlled by complexinteractions
between various factors such as climate, soil and
agricultural management practices. We utilized
a process-based crop model APSIM to simulate
long-term soil organic carbon (SOC) dynamics

for a rice-wheat cropping system under different
nitrogen (N) and farmyard manure management
(FYM) practices for a 24-year-old experimental
dataset in Raipur. The APSIM was parameterized
and validated to predict grain yield and SOC
stock. The validated model was then used to
evaluate the impacts of different management
practices on SOC dynamics in the top 30 cm of
soil through scenario modelling. We found that the
APSIM model was robust in predicting long-term
changes in SOC stock with R? of 0.87 and model
efficiency (ME) of 0.89 in different N and FYM
treatments under different climatic scenarios as
depicted in the Fig. 2.4.6.
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Fig. 2.4.6 Observed vs predicted SOC (%) under different
nutrient management practices in a LTFE at Raipur

2.4.7 Estimation of minimum crop residue
thresholds for soil carbon benefits through APSIM
model in subtropical central Indian Vertisols

Crop residue application greatly affects soil fertility
and is a key part of conservation agriculture. A
modelling study was conducted to estimate the
benefits of nitrogen and crop residue management
on soil properties in subtropical central Indian
Vertisols. In this study, the APSIM model was used
for a soybean-wheat cropping system in Vertisols.
The simulations with various residue retentions,
fertility levels, and N inputs revealed that residue
management significantly affected soil organic
carbon (SOC) concentration. The threshold residue
retention for no change in SOC content was found to
be around 10% for adequately fertilized crops and 30%
for N-limited ones. In the conditions where SOC was
higher (1%), approximately 60% residue retention was
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the threshold level for N-limited condition. This level
was reduced to 30% and 20% in the case of medium
and high levels of N management (Fig. 2.4.7).

(a) Low initial SOC and high N
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Fig. 2.4.7 Effect of residue and soil fertility management
on SOC in 0-15 cm soil at (a) low initial SOC and high N,
(b) high initial SOC and high N

2.4.8 Changes in soil organic carbon fractions
and mean residence time after 10 years
of implementation of conventional and
conservation tillage practices

Land management practices, including tillage and
fertilizer management practices, can alter the different
pools of soil organic carbon (SOC). However, the
impact of these land impact practices is highly variable
depending upon the soil and climate type. To better
understand this relationship, a study was conducted
to investigate the influence of 10-year implementation
of conventional tillage (CT) and no-tillage (NT) with
different levels of nitrogen (N) management practices
on different pools of SOC in the maize-wheat cropping
system. The study showed that the active pools of SOC
were significantly higher in the NT than in CT under all N
management practices. Additionally, the active pools

of SOC increased with a higher N application rate, with
the maximum active pool of SOC observed at N100%. On
the other hand, the tillage system did not significantly
affect the passive pools of SOC, except under the 150%
N application rate. These findings suggest that NT
practices, along with proper N management, can help
to increase the amount of active SOC stored in the soil,
which can positively impact soil health and overall
agricultural productivity (Fig. 2.4.8).
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Fig. 2.4.8 Comparison of mean value of active and
passive SOC pools under different tillage and nitrogen
treatments
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2.4.9 Effect of climate change on water-soluble
and exchangeable micronutrients in soil

The study under FACE system in Vertisols of Central
India revealed that the combination of elevated levels
of carbon dioxide (CO,) and temperature significantly
impacted the water-soluble and exchangeable Zinc
(zn) concentration in the soil. While the increased
levels of CO, and temperature positively affected the
availability of micronutrients in soil, the enhancement
was notsignificantenoughtoreachthelevel of statistical
significance. The reason for this could be attributed to
the soil acidification caused by the elevated levels of

ICAR-Indian Institute of Soil Science
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CO,, whichin turn led to the mineralization of organically
bound metals. This finding shed light on the intricate
relationship between soil health and environmental
factors and underscores the importance of mitigating
the negative impacts of climate change on our earth’s
ecosystems (Table 2.4.9).

Table 2.4.9 Water-soluble and exchangeable
micronutrients as affected by climate change

Micronutrients (mg kg™)
e mnmm

Control-T1 1.96 4.08
Elevated CO, (600

ppm)+Amb|ent temp.-T2 162 | 4.93 156 | 5.90
Ambient CO, + Elevated

temp. (+2 degree C)-T3 142 | 5.27 16.1 5.40
Ambient CO, + Elevated

temp. (+3 degree C)-Ta 177 | 574 155 | 6.44
Elevated CO, (600 ppm)+

Elevated temp (2 degree 132 | 53l 16.8 | 5.78
C)-T5

Elevated CO, (600 ppm) +

Elevated temp (3degrees | 1.03| 5. 155 | 5.37
C)-T6

CD (p= 0.05) NS | 0.52 NS NS

2.4.10 Impact of tillage on water balance and
soil surface temperature in maize based
cropping system in Vertisols of Central India

The evaluation of the field water cycle for a winter
maize-wheat cropping system in RCP 45 and 85
future climatic scenario under no tillage (NT) and
conventional tillage (CT) was undertaken to estimate
thefield water dynamics for optimization of agricultural
water management strategies for mitigating the
impacts of climate change. In this study, the agro-
hydrological Soil-Water—Atmosphere—Plant (SWAP)
model was used to evaluate the field water cycle.
The SWAP model was first calibrated and validated
using the field experimental data including soil
water content and soil temperature. The root mean
square error (RMSE) was 1.09 for soil temperature up
to 10 cm soil depth. The SWAP model simulated field
water balance under different climatic scenarios
with reasonable level of accuracy. This study also
indicated that the soil profile moisture in no-tillage
was comparatively higher than that of CT (Fig. 2.4.10).
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Fig. 2.4.10.(a) Observed and Predicted soil temperature

by SWAP model in the NT (b) Initial and Final Soil Water

Content (WC) in NT under ambient, RCP 4.5 and RCP 8.5
climate change scenarios

2.4.11 Spatio-temporal trend analysis of long-
term ESA CCI surface soil moisture content
across different agro-ecological regions of
India

The spatio-temporal trends in near-surface soil
moisture across different agroecological regions
of India were studied using the European Space
Agency Climate Change Initiative (ESA CCI) surface
soil moisture data spanning from 1979 to 2021 (43
years). The non-parametric Mann-Kendall trend test
was applied to detect the presence of a monotonic
trend, and Sen’s slope estimator to compute the
magnitude of the trend at a 5% level of significance
on a grid basis at monthly time scales. Interestingly,
a vast majority of India (94.09%) did not show a



significant temporal trend (p < 0.05) in SWC. Only
2.75% indicated a declining trend, and 3.16% showed
an increasing trend with a slope of 0.0002 m® m
year™. The maximum percentage of areas having a
decreasing trend were found in the August month
(n.28%), belonging to northern and central India
having alluvial, red, and black soils. The maximum
percentage of areas showing increasing trend were
found in the December month (12.39%), of which, most
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of the area belonged to northern and central India
as well as its eastern and western coastal regions.
During most of the months, the ‘Warm per-humid
ecoregion with brown and red hill soils” depicted a
maximum percentage of area with a negative trend,
while there was no particular agro-ecological region
which was showing increasing trend during most of
the months (Fig. 2.4.11).

Kendall's Tau of ESACCI near-surface soil moisture content (p <0.05)
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Fig. 2.4.11 Temporal trend in the monthly mean of the ESA CCI near-surface soil moisture content (p < 0.05)
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Theme Il : Microbial Diversity and
Genomics
2.5.1 Deciphering thermophiles from

hot springs of Central India for rapid
decomposition of crop residues

The experiment was laid out with completely
randomized block design (CRBD), experiments were
conducted with two different straw viz., wheat straw

and paddy straw. For each straw, 5 treatments
were set with 3 replications; totalling 15 samples
per straw type. The treatment consists of different
combinations viz., wheat /paddy straw (control)(T1);
wheat [paddy straw + TLC bacteria (T2); wheat /
paddy straw + EKCEL decomposer(T3); wheat/paddy
straw + Pusa decomposer(T4); wheat/paddy straw
+ waste decomposer(T5). After 30 days, compost
samples were collected and analysed for C:N ratio,
lignin/cellulose ratio, total N,P,K (Table 2.5.1).

Table 2.5.1 Effect of decomposition of wheat and paddy straw with different decomposers.

Annual Report 2023 I I I .

Lignin : Cellulose Total N % Total P % Total K %
Wheat Straw
Tl |589+09a 0.82+ 0.04 e 0.69 +0.01d 0.99+0.00d 0.86+0.0le
T2 |2329+06e 179 £0.02a 0.98 +0.01a 1.49 £0.060a 1.37+0.01a
T3 [26.79 = 2.1d 1.65 £ 0.00 b 0.95 +0.01b 1.34+0.00b 1.28+0.02b
T4 |3056+0.7c 143 +0.07 ¢ 0.95 +0.01b 1.20+0.05¢ 1.09+0.01c
T5 |46.29 +01.2b 1+£0.04d 0.75 +0.01c 1.00+0.01d 0.92+0.06d
Paddy Straw
Tl |48.05+25a 0.75+ 0.02 e 0.82+0.01d 0.28+0.00d 1.78+0.07d
T2 |15.02+2.0d 1.63% 0.04a 117+0.05 a 0.55+0.04 a 2.10£0.00a
T3 |19.65+05¢c 1.564+ 0.00 b 1.07+£0.02b 0.45+0.03 b 2.04+0.01b
T4 |22.39+2.0c 1.33+ 0.09 ¢ 1.01+0.01c 0.34+0.02c 1.94+0.01c
T5 |40.42+32b 0.92+ 0.00d 0.82+0.01d 0.29+0.01d 1.78+0.01d

2.5.2 Evaluation of organic, inorganic and
integrated crop management practices (Al-
NPOF project)

Wheat, mustard, chickpea and linseed were sown
during rabi season 2023 at research farm of ICAR-
Indian Institute of Soil Science. The highest seed yield of
wheat, mustard, chickpea and linseed were recorded
in 50 % organic + 50 % inorganic treatment followed by
100% organicas compared to 100% inorganic treatment.
However, the lowest yield was recorded in 25 % organic
+ 25 % inorganic + natural farming treatment.

The soil organic carbon was recorded higher in
100% organic management (1.02%) followed by 50 %
organic + 50 % Inorganic (0.91%) and lowest was found
in100 % inorganic (61%). Among the cropping systems,
soybean-wheat recorded highest SOC followed by
soybean-chickpeaq, soybean-mustard and soybean-
linseed. Similarly, soil available nutrients (NPK) were
also found highest under treatment receiving 100
nutrients through organic manure.

Enzyme activity interms of fluorescein diacetate (FDA),
dehydrogenase (DHA) and alkaline phosphatase
were determined in soil as influenced by different
nutrient management practices (Fig. 2.5.2a0, b).
Fluorescein diacetate hydrolysis activity was found to
be highest under 100% organic plot which was closely
at par to 50% organic+ natural farming plot and 50%
organic+50 % inorganic plot as compared to 100 %
inorganic treatment.

1100 % Organic
50 % Organic + 50 % Inorganic
1100 % Inorganic

M50 % Organic + Natural Farming
W25 % Organic + 25 % Inorganic + Natural Farming
W State recommendation

1 g fluorescein/g soil/h

Wheat Mustard Chickpea Linseed

Fig. 2.5.2a Fluorescein diacetate (FDA) hydrolysis activity
as affected by different nutrient sources in different crops
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1100 % Organic
150 % Organic + 50 % Inorganic
100 % Inorganic

W50 % Organic + Natural Farming
25 % Organic + 25 % Inorganic + Natural Farming
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Mustard
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Fig. 2.5.2b Soil dehydrogenase activity as affected by
different nutrient sources under different crops nutrient
sources under different crops

2.5.3. Evaluation of response of different
varieties of mustard crop under organic
farming

Performence of different varieties of mustard were
evaluated for their yield response to screen out
promising varieties for organic management practices
for central India. Twelve varieties of mustard grown
under organic nutrient management practices were
tested at ICAR-IISS Bhopal Centre. Mustard varieties
were tested and found that Among the different
varieties of mustard, Aravali (1223 kg ha”) was out
performed in yield followed by CS-52 (1140 kg ha),
Maya, DRMR-1J — 31, PM-22, NRCDR-2 (Fig. 2.5.3).
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Fig. 2.5.3 Performance evaluation of different varieties of
mustard crops under organic practices

2.5.4 Evaluation of natural farming practices in
different agro-ecology

During rabi season 2023 at research farm of ICAR-
Indian Institute of Soil Science, wheat as main crop and
mustard as intercrop was grown adopting different
nutrient management practices. The grain vyield
trend of wheat was recorded highest in integrated
crop management practices with chemical pesticide

(ICMP), which was at par with integrated crop
management practices with natural farming (ICMNF)
followed by Al-NPOF package, Complete NF, and least
in control treatment. The yield of intercrop mustard also
followed similar trend (Fig. 2.5.4a). Soil microbial count
and enzyme activity were found to be highest under
treatment receiving nutrients 100% through organic
manure (T3) which was closely similar to T4 and T5
whereas, nutrients were supplied in combination with
organic manure and inorganic fertilizers. However, the
lowest FDA activity was recorded in control treatment
(1) (Fig. 2.5.4b).

mmm Wheat (Main crop)  =i=Mustard (Intercrop)
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Fig. 2.5.4a Yield of wheat and mustard under different
nutrient management practices

Treatments: (T1) Control, (T2) Complete NF, (T3) AI-NPOF
package, (T4) Integrated crop management with natural
farming, (T5)Integrated crop management with pesticides

W Bacteria (cfu106) W Fungi (cfu 103)

1 Actinomycetes (cfu 105)

1 PSB(cfu 103)
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Fig. 2.5.4b Effect of different nutrient management on soil
microbial count

2.5.5 Effect of organic nutrient management
practices on soil K fractions in Vertisols of
central India

In long-term organic manurial trial experiment under
All India-Network Programme on Organic Farming
(AI-NPOF), six different treatments (TI: 100% nutrient

ICAR-Indian Institute of Soil Science
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through organic sources, T2: 50% organic and natural
farming (NF), T3: 50% organic + 50% inorganic
sources, T4: 25% organic+ 25% inorganic + NF, Tb:
100% Inorganic and T6: State recommendations) were
evaluated for different soil K fractions such as, Water
soluble K (WSK), Exchangeable K (Exch K) and Non-
exchangeable K (Non Ex K).The results highlighted that
nutrient management had no significant impact on
WSK while it had significant impact on Exch K fractions.
T3 (50% organic + 50% inorganic sources) maintained
the highest Exch K followed by Tl whereas all the
treatments were statistically similar. In case of Non ExK,
T6 (State recommendations) maintained the highest
value followed by T5 (100% Inorganic) whereas T3 (50%
organic + 50% inorganic sources) exhibited the lowest
value. The application of organics in treatments such
as, T1, 72, T3 and T4 might have helped in distortion of
silicate structure which in turn probably reduced the
Non Exch K. The increase in yield of crops in the organic
treatments may also indicate that the demand of K in
these treatments by crops are high which in turn may
trigger the transfer of K to more soluble and available
pool from non-exchangeable pools (Fig. 2.5.5).

pesticides (ICM-P)). The evaluation focused on
oxidizable soil organic carbon (SOC) status using
the Walkley and Black (1934) method, analyzing both
surface (0-15 cm) and subsurface layers (15-30 cm).
Bulk Density (BD) was also monitored, and SOC stock
was calculated.The findings revealed that nutrient
management significantly impacted SOC (%) and
SOC stock primarily at the surface level (Fig. 2.5.6)
compared to deeper layers. T3 (50% organic + 50%
inorganic sources) demonstrated the highest SOC
(%) and SOC stock (Mg ha™), followed by T4. Among alll
treatments, T1 (Control) exhibited the lowest SOC (%)
and SOC stock. The application of both organic and
inorganic substances increased labile C fractions,
potentially enhancing microbial populations and soil
nutrient status. The resulting increase in yield could
also lead to the release of organics into the soil,
contributing to the improvement in SOC status as
reflected in SOC stock.
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Fig. 2.5.5 Long term nutrient management effect on soil
potassium (K) fractions (mg kg™)

2.5.6 Impact of natural and organic agriculture
system on Oxidizable soil organic carbon (SOC)
and SOC stock in Vertisols of central India

As part of the All India-Network Programme on
Organic Farming (AI-NPOF), an investigation was
initiated during the 2021 kharif season to assess
the influence of natural farming methods on soil
and crop parameters. The experiment involved five
distinct treatments (T1-Control, T2-Complete Natural
Farming (NF), T3-Organic farming (OF), T4-Integrated
Crop Management + Natural Farming (ICM-NF), and
T5-Integrated Crop Management with chemical
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Fig. 2.5.6 Impact of natural and organic farming practices
on (a) soc (%) and (b) SOC stock
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2.5.7 Potential of endophytic fungiisolated from
municipal solid waste dumping site for toxic
trace elements tolerance and plant growth
promotion

Inthe present study, the endophytic fungi were isolated
from dominant plants growing near municipal solid
waste dumping site. Total 14 endophytic fungi were
isolated from ten different plant roots; 12 isolates were
of morphologically distinct. In toxic trace elements
tolerance study, few isolates could tolerate Pb and
Cr in the range of 150 to 200 ppm concentration,
while others could tolerate Cd and Hg up to 50 ppm
concentration with their biomass growth. Identified
fungal isolates belong to genera Fusarium and
Curvularia show highest tolerance against Pb, Cr,
Hg, and Cd elements with tolerance index more
than 100%. These isolates with higher tolerance can
be used as potential partner of hyper accumulator
plants in microbe-assisted phytoremediation of trace
elements contaminated soil. Some of the endophytes
isolates namely Aspergillus, Fusarium and Alternariasp
has great potential for phosphorus solubilization and
Indole Acetic-acid production whereas the Curvularia,
Fusarium and Paecilomyces has great potential for
siderophore production (Fig. 2.5.7).

Tolerance Index (%)

Fig 2.5.7 Different endophytic fungal isolates and their
heavy metal tolerance index

2.5.8 Effect of ’‘Bio.Soilz” on soil nutrient
availability and microbial activity under
Maize-Wheat cropping system in Vertisols of
Central India

The field experimental trial at ICAR-IISS farm
evaluated the effect of Bio.Soilz soil chemical
properties, microbial activities and crop performance
with maize-wheat cropping sequence. Soil treatment
has been applied with the BioSoilz second season

wheat (2022-23) and maize (2023) with the variety
crop HD 1544 and NMH-51 (Nirmal) respectively. The
soil chemical parameters after wheat crop (2022-
23) showed minor variation with respect to pH
and EC. The soil organic carbon mostly varied with
the treatment and maximum organic carbon was
observed when biosoilz was applied in combination
RDF. The microbial activity dehydrogenase was found
at higher with increasing doses of biosoilz application
as compared to control. The yield of wheat was found
higher side with the application of Biosoilz and less
was recorded when only biosoilz applied alone but
better thanthe control. Similarly, under second season
maize, the soil chemical and microbial activity and
crop performance followed similar trend. The yield of
maize was found higher side with the application of
Biosoilz better than the control treatment (Plate 2.5.8).

Plate 2.5.8 Bio.Soilz field experimental trial with (a) maize
and (b) wheat crops

2.5.9 Autotrophic C fixation potential under
different land use system of central India

Autotrophic carbon fixation potential derived from
soil RuBisCO enzyme activity has been found to be
ranging from 13.56 to 35.79 p g CO,-C g soil day-
'in different land use systems such agroforestry,
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forestry, grassland and horticulture system of central
India. However, in case of NPOF organic farming
experiment the highest autotrophic C fixation
potential (48.48 y g CO,-C g™ soil day™') was noticed
in 100% inorganic treatment. Similar trend was also
noticed in LTFE Raipur soil where highest autotrophic
C fixation potential (26.51 y g CO,-C g”' soil day”)
was recorded in 100% NPK treatment (Table 2.5.9).

Table 2.5.9 Autotrophic C fixation potential under
different land use system of central India

Manage Soil Depth

Land use systems 0-15cm 15-30 cm
Agroforestry 34.43 3717
Grassland 19.88 28.93
Forestry 14.55 12.61
Horticulture 35.23 33.46

Land use effect: p<0.05;Depth effect p<0.05; Land use
effect *Depth p<0.05

NPOF Treatment 0-15cm 15-30 cm
100% Organic 40.08 28.60
50% Organic + 50%Inorganic 41.38 33.13
100% Inorganic 48.48 36.69

Treatment effect: p<0.05; Depth effect p<0.05; Treatment
effect *Depth p<0.05

LTFE Raipur 0-15cm 15-30 cm
Control 9.69 19.39
100% N 20.36 16.16
100% NP 24.24 14.55
100% NPK 26.51 21.67
100% NPK+ FYM 13.89 18.43

Treatment effect p<0.05; Depth effect p<0.05; Treatment
effect *Depth p<0.05

2.5.10 Major regulating factor of soil microbial
autotrophic and heterotrophic contribution
in soil C dynamics under different land use
system

An automatic linear regression analysis based
on forward stepwise method has been executed
keeping soil RuBisCO enzyme activity as the
dependent variable. Model had adjusted R? value
of 0.99. It has been found that the major regulating

factor of RuBisCO enzyme activity is TN (predictor
importance = 0.52) followed by soil pH (predictor
importance = 0.27) > NO,-N (predictor importance =
0.13) >GMea (predictor importance = 0.05). Specific
enzyme activity of phenol oxidase in terms of unit
of total organic carbon (TOC)has been found to
be governed by total glomalin related soil protein
(TGRSP; predictor importance = 0.37) > specific
activity of protease (predictor importance = 0.34)
> specific activity of urease enzyme (predictor
importance = 0.23) determined by automatic linear
regression analysis (adjusted R? value of 0.84).
Similarly, for TGRSP the major regulator has been
found to be NH,-N (predictor importance = 0.77) >
specific activity of N-acetyl-3-d-glucosaminidase
(NAG; predictor importance = 0.13) (adjusted R2
value of 0.975) where both of these parameters
are negatively correlated to TGRSP. From these
multivariate relationships it is quite evident that total
N content as well as mineral N content of soil and
their dynamics mediated through different N cycling
enzymes have played a crucial role in maintaining
soil C dynamics. Moreover, TGRSP has been emerged
as a great source of soil N underpinning both the
autotrophic and heterotrophic C pathways as well.

2.5.11 Differential partitioning of seed inhabiting
methylotrophs in endospheres of wheat plant

Experiments were conducted to quantify microbial
population in seed, root, stem and leaves of wheat
plants (variety HI 8759 Pusa Tejas and HI 1605
Pusa Ujala). Methylotrophs were quantified both
by culturing and real time PCR targeting methanol
dehydrogenase gene (MXF). In general, the
abundance of endophytic methylotrophs varied in
the order of leaf > stem > root > seed. The major
endophytes of wheat plant were Methylobacterium
sp. Methylorubrum sp. Pantoea sp. Microbacterium
sp. Curtobacterium sp. Pseudomonas sp. Rhizobium
sp. and Burkholderia sp. Methylotrophs occurring
in root exhibited higher N fixing and P solubilizing
properties than those were found in shoot. No pink
pigmented methylotrophs were observed in root
tissue. To undermine the selective occurrence of
methylotrophs, plant extracts were further analyzed
in HPLC-MS. Results highlighted that methylotrophs
from seed are preferentially transmitted to shoot
but not to root, and this phenomenon is regulated
by analkaloid identified as pegamine (Plate 2.5.11).
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Plate 2.5.11 Partitioning of methylotrophs in plant parts of
wheat

2.6 AINP on Soil Biodiversity and Biofertilizer

2.6.1 Siderophore based microbial formulation
to improve nutrient utilization

A phosphorous solubilizing bacterium isolated from
soil, identified as Parabur kholderia sp. igkvl, was
sequenced and studied for its effect on legume
nodulation. Inoculation of this bacteria along with or
without Bradyrhizobium sp. BRP2 improved nodulation
in soybean, chickpea and pigeonpea under field
as well as in plants grown in sterile sand. Further
investigations involved extracting siderophores

from the bacterium using an XAD amberlite column,
testing their phosphate solubilization capabilities.
Remarkably, these siderophores were effective at
solubilizing complex phosphate salts such calcium
aluminum phosphate, and

phosphate, ferrous

phosphate, making them more accessible to plants.
This solubilization activity, alongside the chelation of
ferric ions essential for nodulation, suggests a dual
effect on legumes. A subsequent experiment tested
various concentrations of siderophores (0,05,
and 1 mM) on chickpeq, soybean and pigeonpeag,
with the ImM concentration proving most effective
for improving nodulation. This study underscores
the potential of using a siderophores-Rhizobium
combination as a biofertiizers to enhance biological
nitrogen fixation in legumes (Plate 2.6.1).

2.6.2 Diversity of bacterial endophytes in
floriculture crop chrysanthemum

A study was conducted to evaluate endophytes of
floriculture crop chrysanthemum (Dendranthema
grandiflora tzvelev) at the AINP SBB centre located at
YSPUHF, Solan, Himachal Pradesh. Crop was grown
under organic and inorganic fertilizer treatments. A
total 44 bacterial endophytes showing plant growth
promoting traits were selected for sequencing of
16S rDNA. Amplification of all the bacterial isolates
produced an amplicon of 1400 bp size.Sequence
analysis revealed the presence of bacteria belonging
to 14 different genera.The isolates exhibited
nucleotide homology of 91 to 99.77%. Bacterial
isolates under organic teatment were dominated by
Bacillus (50%), Stenotrophomonas (18.75%) and 6%
each of Lysinibacillus, Micrococcus, Phyllobacterium,
Serratia  and  Microbacterium. Isolates from
inorganic treatment were 39.28% Bacillus, 10.71%
Stenotrophomonas, 10.71% Pseudomonas, 14.28 %
Serratia and 3.57% each of Cellulosi microbium,

Plate 2.6.1 Evaluation of siderophore based bioformulation in pigeon pea and soybean
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Streptomyces, Klebsiella, Pantoea, Arthrobacter,
Microbacterium  and Staphylococcus.  Study
highlighted that organic fertilizer enhanced
endophytic bacterial diversity in floriculture crop
compared to inorganic amendment (Fig. 2.6.2).
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Fig.2.6.2 Endophytic bacterial diversity under (a)organic
and (b)Inorganic amendments

2.6.3 Millet biofertilizers demonstration for
tribal farmers

Biofertilizers effective for millets were developed at
the AINP SBB centre located at TNAU Coimbatore. A
nutrition deficiency awareness camp organized for
the tribal peoples of Sathyamangalam reserve forest
tribal villages by ICAR-Sugarcane Research Institute,
Coimbatore. Under this program, Azospirillum and
Phosphobacteria biofertilizers and millet seeds (Pear!
millet, finger millet, kodo millet, and little millet) were
supplied as input for the Tribal farmers. For this, 250

mi-sachet of biofertilizers were specially made and
supplied to them. Nearly 450 Tribal families from
seven Vvillages (Ittarqi, Thallamalai, RamarPalam,
Kuttikumam, Nagalur, Kottadi, Hasanur) received
these bioinputs. The method of application of
biofertilizer for millets was demonstrated to the
beneficiaries (Plate 2.6.3).

Plate 2.6.3 Biofertilizer sachets (Azospirillum and
Phosphobacteria) for millets (Left) and Demonstration of
biofertilizer usage for millets to the tribal farmers (Right).

2.6.4 Soil Biological Health Kit —Evaluation at
the farmers field

Soil biological health kit or SRI gel probe developed
by AINP SBB centre located at TNAU Coimbatore. The
kit was demonstrated and distributed to farmers in
Tamil nadu for evaluation. Kit measure the respiration
rate of the soil, indicating overall biological activities
of soil. Each kit contains four SRI gel probes, incubation
jars, nutrient amendments, and an instruction
manual. Kits were provided to farmer and allowed
them to perform the testing by themselves. One
hundred thirty farmers each with four soil samples
tested about 600 soil samples using this kit. The
soils were also analyzed for soil organic carbon,
microbial biomass carbon, respiration rate, and
dehydrogenase activity. The SRI gel color values were
correlated with the observed biological indicators.
The farmers showed positive responses to using the
SRI gel probe and did not show any troubleshooting
or difficulties using the SRI gel probe. They felt that the
SRI gel probe was a simple tool, easy to interpret the
results, and recommends organic amendments and
management practices to improve soil health.

Theme 1V : Soil Pollution, Remediation
and Environmental security

2.7.1Impact of fly ash application on soil health
and crop yield in Vertisol of Central India

A long-term field experiment was carried out in AEZ
10.1 (ICAR-IISS, Bhopal) to study the effect of fly ash
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application on soil health and crop productivity.
Following the second year of soybean -wheat
cropping system, significant increases were
observed in both seed and straw yields of soybean
with application of 200 t ha™ ash (13% and 15%) and
400 t ha ash (17% and 15%), respectively. Notably,
soybean seed yield in T4 treatment (Ash 20 t ha
(every year) along with RDF and FYM @ 5 t ha™") was
significantly higher than that in T12 treatment (Ash 20
t ha' (every year) along with RDF), which indicates
that application of FYM significantly improved
soybean seed yield in ash treated soil (Table 2.7.1).
Regarding changes in soil physical properties, the
bulk density of surface soil layers (0-7.5 cm) and
(7.5-15 cm) exhibited a significant decrease (18%)
due to ash application of at higher levels (>200 t
ha'). Additionally, there was an increasing trend
in infiltration rate attributed to fly ash application;
however, no significant change in soil penetration

resistance was observed due to ash applications.
Further, higher rates of ash (>200 t ha) application
were found to significantly increase the available P
content in soil. During the second-year soybean crop
(kharif season), the considerable rainfall experienced
during the plant growth period significantly affected
plant growth due to water stagnation. However, in
plots receiving high rates of pond ash (200 t ha
or more), such adverse effects of water stagnation
on crop growth were not observed. (Plate 2.7.1).The
concentrations of cationic micronutrients Zn, Cu, Fe
and Mn in soybean seeds did not exhibit significant
changes due to ash application, even at highest
rate. However, concentration of boron in soybean
grain significantly increased with application of ash
@ 200 t ha' and @ 400 t ha™. Similarly in soybean
straw, concentrations of Fe, Mn, Zn, Cu and B did not
change significantly due to ash application even at
highest rate.

]

AR A sh @80 t/ha 8
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Plate 2.7.1 Treatments: T2RI, T6RI, TI2R] ( Ist column downward sequence); TIIR2, T8R2, T2R2 (2"" column downward
sequence); T4R3, TIOR3, TIR3 (3 column downward sequence).
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Table 2.7.1 Growth and yield parameters of soybean crop (2 ¢year)

No. of branches/plant i Seed Straw
freatment p.:.'ﬁf':ﬁ';?;f\s 30DAS 60 DASIP 90 DAS Te(s;);v:‘;%ht yleld yield
seed) (kgha') (kg ha™)
T, 40.8 45 5.5 6.3 86.3 2458.3 2716.7
T, 488 41 6.5 7.1 88.3 2522.9 2900.0
T3 329 4.0 6.1 6.5 88.6 2562.5 2985.4
T, 53.4 4.8 5.7 6.6 88.1 2604.2 2915.8
T, 320 45 6.6 6.7 89.7 2666.7 2914.2
T, 51.9 41 5.2 6.3 871 2643.8 28917
T, 43.4 47 6.0 6.3 89.3 2650.0 2935.4
T, 453 4.0 5.4 7.1 89.7 2729.2 30125
T, 37.6 4.0 5.5 6.4 923 2733.3 3110.4
Ty 44) 41 5.9 6.1 91.6 28417 33375
T, 35.9 3.9 6.2 6.5 92.0 2963.3 3328.8
T, 34.8 45 5.5 6.5 85.0 2375.0 2750.0
T, 321 41 5.3 6.3 86.4 2350.0 2595.8
LSD (P=0.05) NS NS NS NS NS 222.88 264.07

TI-Control (only recommended NPK to every crop); T2-FYM  rates (NO: no nutrient and NL: nutrient addition to
@ 5 tha' (every kharif season) + Recommended NPK (every  achieve 30% humification in residue level @ 5 t ha™
crop); T3-Ash 10 t ha™ (every year) + T2; T4-Ash 20 t ha” NH: 3 x NL) were investigated in laboratory-based
(every year) + T2; T5-Ash 40 t ha™' (every year) + T2; T6-Ash  soil incubation experiment. The results revealed a
20 t ha (every alternate year) + T2; T7 -Ash 40 t ha™ (every ~ significant (p<0.05) interaction effect of residue,
alternate year) + T2; T8-Ash 80 t ha™ (every alternate year) nutrient application rate, and residue placement
+T2; T9-Ash 100 t ha™' (once) + T2; TI0-Ash 200 tha™ (once) on N,O emission. The N,O fluxes ranged from -2.3
+T2; Tli-Ash 400 t ha' (once) + T2; T12-Ash 20 t ha™' (every g N,O-N kg™ soil (RS NO surface) to 43.8 ug N,O-N
year) + TI; TI3-Only Ash 20 t ha™' (every year). kg™ soil (R10 NH incorporated). Surface return of crop

279 h id . . residue decreased the N,0O emission by 171% (NO),
-7.2. Wheat residue effect on nitrous 50 () 90% (NH) in RS, 49% (NO), 81% (NL), 90% (NH)

OXI?Ie . emission in Alfisols varied nutrient and 32% (NH) in R15, respectively. In contrast, higher
stoichiometry residue application rates (R10 and R15) and no/low
nutrient application rates (NO and NL) enhanced
the magnitude of N,O emission by 49 to 88% in
surface return residue compared to incorporation.
In conclusion, this study highlights the need for

Crop residue return and nutrient applications
are extensively practiced in agriculture; however,
significant uncertainties persist regarding their
impacts on nitrous oxide (N2O) emissions. The present ¥ k
study investigated the responses of N,O emissions in ¢ holistic approach to agricultural management
the Alfisol to four wheat residue application rates (Ro;  considering residue application, nutrient strategies,
no straw; R5: @5 Mg ha ha™; R10: @10 Mg ha™; R15: @15 qnql r§3|due plqcemgnt technlqueg to optimize N,O
Mg ha") and two management levels (surface and emissions while ensuring optimal soil health and crop

incorporated) under three nutrient (NPK) application Productivity (Fig. 27.2).
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Fig. 2.7.2 Effect of wheat residue application rates and placement under different nutrient stoichiometry on soil nitrous
oxide emission in Alfisol
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2.7.3 Wheat residue, nutrient levels influence
soil carbon, microbial biomass in Alfisols

An experiment was conducted to evaluate the effect
of wheat residue application rates (RO: no straw; R5:
@5 Mg ha™; R10: @10 Mg ha™; R15: @15 Mg ha™') and
two placement levels (surface and incorporated)
under three nutrient (NPK) application rates (NO:
no nutrient and NL: nutrient addition to achieve 30%
humification in residue level @ 5 t ha™ NH: 3 x NL) on
labile soil organic carbon (OC) and soil microbial
biomass carbon (SMBC) in laboratory-based
soil incubation study. After 116 days of incubation,
significant (p<0.05) interaction effect were observed

between residue application and nutrient rates,and
residue placement on labile OC. However, significant
interactions (p<0.05) were found only betweenresidue
application rate and placement, and between residue
application rate and nutrient on SMBC. Labile OC was
the lowest in treatment receiving residue @10 Mg ha™
with surface application and NH (403.26 mg kg™ soil),
compared to 528.87 mg kg™ soil in treatment with
residu @15 Mg ha™ incorporated and NL. The effect of
residue application @10t ha™ with surface placement
under NO nutrient showed the lowest SMBC (218.15 mg
kg™ soil), while surface application of residue @15 t
haunder low nutrient exhibited the highest (1064.68
mg kg™ soil) (Fig. 2.7.3).
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Fig. 2.7.3 Effect of wheat residue application rates and placement under different nutrient levels on labile soil organic
carbon and soil microbial biomass carbon in Alfisol
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2.7.4 Spatiotemporal changes in water and
sediment: physicochemical properties,
nutrient dynamics, and greenhouse gas
emission in the Bhoj wetland

A study was undertaken to assess the effect of
different land uses and inlet sources on the water
quality of the upper lake of Bhoj wetland. In this
study, sampling was done from nine locations based
on the inletsources. The results indicated that most
water quality parameters are within the acceptable
limit of WHO except for nitrate, phosphate, and BOD
in both seasons (monsoon and winter). Nitrate (0.5
mg L") and phosphate (0.1 mg L") were above the
eutrophic threshold limit, except for nitrate during
monsoon season. Among the nine sites, Karballa
(site no 3) showed the poorest water quality and the
highest emission of greenhouse gases (methane
and nitrous oxide) due to urban sewage influx from
Bhopal city (Fig. 2.7.4).
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Fig. 2.7.4 Spatio-temporal changes in methane and
nitrous oxide emissions in the Bhoj wetland, Bhopal.

2.7.5 Prediction of Chromium contentin alluvial
soil of Jajmau Industrial area, Kanpur using
Visible Near Infrared (VNIR) Spectroscopy

The Jajmau industrial area in Kanpur has more than
400 tanning industries located along the left bank
of Ganga River. This region, where discharge waste
accumulates and the dumping site are located, is
severely contaminated with chromium. A total of 116
geo-referenced surface soil samples were collected
gridwise at an interval of 250 meters. Soil diffuse
reflectance spectra were recorded for each soil
sample using a FieldSpec Pro FR spectroradiometer
(Analytical Spectral Devices Inc., Boulder, Colorado)
at wavelengths ranging from 350 to 2500 nm with a
spectral sampling interval of 1 nm at ICAR-NBSSLUP,
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Fig. 2.7.5 The calibrated (a) and validated (b) PLSR model
for predicting Chromium content (ppm) in Jajmau soil
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Nagpur. The spectral values were associated with
point data at 10 nm interval. The Partial Least Square
Regression (PLSR) model was developed using R
studio software to rapidly estimate the Chromium
content (ppm) in soil. The model was evaluated using
an independent dataset with first derivative using
statistical criteria such as the ratio of performance of
deviation (RPD), coefficient of determination (R2) and
root mean square error (RMSE). The R? (0.92 and 0.4)
and RMSE (198.64 and 520.98) values for calibration
and validation indicates that chromium could be
predicted with reasonable accuracy using Visble
Near Infrared (VNIR) Spectroscopy (Fig. 2.7.5).

2.7.6 Heavy metal distribution in soils of
Singrauli coal mine areas

Geo-referenced soil samples were collected from

the Singrauli open cast coal mine viz. Jhingurda
and Jayant areas as well as from agricultural fields
in nearby mine site villages viz. Madhauli, Marwani,
Banauli, Bindhanagar and Gharauli. The average
concentration of Zn, Cu, Cd and Ni in Jhingurda
coal mine site samples exceeded the desirable
maximum level outlined for unpolluted soils
(WHO, 1996) which were 50, 36, 0.8 and 35 ppm,
respectively. Moreover, the average concentration
of Zn in Jayant coal - sludge samples were beyond
the desirable maximum level set for unpolluted
soils (WHO, 1996) which were 50 and 35 ppm,
respectively. In addition, Ni concentration in coal
sludge samples from Jayant mine site significantly
exceeded the permissible limit of 35 ppm (Table
2.7.6).

Table 2.7.6 Descriptive statistics of total heavy metal content (ppm) of Singrauli coal mine areas

Places Sample | Parameter Fe Mn Zn Cu Cd Co Cr Pb Ni
Min 437250 | 100.65 | 9851 |37.05  0.90 | 19.98 | 52.34 | 1520 | 64.81
Coal Max 462855 | 21052 | 107.05 | 4251 110 | 26.35 | 60.55 | 19.47 | 77.20
Jhingurda Mean 450053 | 15559 | 10278 |39.78| 100 | 2317 | 56.45 | 17.34 | 7101
Mine site Min 471650 | 11855 | 2380 |21.85 020 | 1625 | 56.05 | 27.30 | 31.25
Mine soil Max 492300 | 23760 | 50.40 |21.90| 0.85 | 16.40 | 90.45 | 35.35 | 32.25
Mean 481975 | 178.08 | 3710 |21.88| 053 | 16.33 | 73.25 | 31.33 | 31.75
Min 373400 |49450| 64.00 |2160| 010 | 7.00 | 3185 | 7.05 | 1.05
Coal Max 406150 | 56750 | 6835 |23.90| 025 | 7.75 | 39.75 | 855 | 1250
Jayant Mean 389775 | 53100 | 6618 |2275| 018 | 7.38 | 35.80 | 7.80 | 1178
Mine site Min 3578.00 | 692.00 | 1635 |30.05 015 | 37.40  40.30 | 33.80 | 54.70
Sﬁg‘;'e Max 431650 | 737.00 | 118.05 |30.40| 018 | 37.80 | 56.20 | 34.60 | 55.75
Mean 394725 | 71450 | 1720 3023 017 | 37.60 | 48.25 | 34.20 | 55.23
Min 7760.00 | 30375 | 39.35 |[16.70| 0.05 | 6.95 | 20.20 | 21.05 | 11.65

Marwani
| Soil Max 8025.00 | 31675 | 46.90 [2225 008 | 7.35 | 7150 | 29.25 1775
Mean 789250 | 31025 | 4313 |19.48| 0.07 | 715 | 45.85 | 2515 | 14.70
Min 6575.00 | 19020 | 2235 |[1775| 005 | 7.00 | 2410 | 870 | 1.90
ﬁglgcu't“m' Soil Max 10940.00 | 47365 | 1325 |55.05 0.40 | 22.05 |105.05|26.80  51.35
Mean 8973.08 | 35221 | 4583 |3551 017 | 1248 | 6124 | 1515 | 27.00
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2.7.7 Sustainable uses of municipal sludge
in leafy vegetable (Spinacia oleracea L.)
production

Urbanization and the proliferation of sewage
treatment plants (STPs) have led to a significant
increase in the production of municipal sludge, much
of which is reportedly being disposed of in open
fields. The present investigation aimed to assess the
performances of dry- (DS) and fresh- (FS) municipal
sludge on spinach yield under mesocosm column
experiment . The treatments comprised of graded
doses of DS and FS (equivalent of 0, 20 and 40 t ha™),
along with biochar (equivalent of 0, 5 and 10 t ha™)
and lime (0.8 t ha™). Results revealed that the plant
uptake (mojor—, micro-, and toxic metals), soil health
and leachate parameters (pH, EC, micro-, and toxic
metals) have significantly increased over control.
Higher doses of biocharled to improvements in seed
germination percentage, leaf and root dry weight, and
chlorophyll content, while reducing NO,-N, Fe, Mn, Zn,
Cu, and Pb content in the leachate. However, reduced
activities of dehydrogenase (DHA) and Fluorescein
diacetate (FDA) were observed under DS as
compared to FS. Spinach uptake of metals remained
below permissible limits, and hazard quotient (HQ)
calculations indicated the safe utilization of municipal
sludge (particularly at 40 t ha with 10 t ha™ biochar)
for spinach production without adverse effects on
environmental sustainability or the human food chain
In long run, application of municipal sludge may
enhance the crop-soil performances and potentially
contribute to soil C sequestration.

2.7.8 Impact of fly ash as soil medium on crop
yield and heavy metal contamination in plant

Fly ash is recognized as a beneficial soil amendment
and a source of certain plant nutrients, particularly
micronutrients. It has the potential to enhance the
physico-chemical properties of soil by increasing
porosity and water holding capacity. A study was
conducted to assess the impact of fly ash, both
alone and in combination with various amendments
(such as FYM, biochar, pond silt, and biogas sIurry),
on spinach crop yield and the assessment of heavy
metal risk potential in soil and plants. In all treatments,
the recommended dose of NPK fertilizer for spinach
crop was applied as a basal application (50% N and
full dose of P and K), with the remaining fertilizer (50%

N) applied 15 days after sowing. The results indicated
a significant effect on the dry matter yield of spinach
leaves and roots in pots where fly ash was used as
a soil medium, either alone or in combination with
various amendments. The dry matter yield of spinach
leaves (6.23 g pot™) and roots (1.73 g pot?) was
highest in pots containing alluvial soil and lowest in
pots where fly ash alone was used as a soil medium.
However, the addition of various amendments (FYM,
biochar, pond silt, and biogas slurry) to fly ash at both
application rates (5% and 10%) significantly improved
the dry matter yield of spinach crops, except in the
case of biochar-treated fly ash medium. A similar
trend was also observed in the dry matter yield of
lablab crops (Table 2.7.8 & Plate 2.7.8).

Table: 2.7.8. Effect of fly ash as soil medium on dry
matter yield of spinach crop

Spinach DMY (g/pot

Treatment Leaf Root
Alluvial Soil 6.23° 1.73°
Fly Ash alone 5.30° 0.90¢
Fly Ash + FYM (5%) 5.73° 1.33¢d
Fly Ash + FYM (10%) 6.310 1.620
Fly Ash + Biochar (5%) 5.33¢ 1.109e
Fly Ash + Biochar (10%) 5.40° 1.47v¢
Fly Ash + Pond Silt (5%) 5.94p 2.10°
Fly Ash + Pond Silt (10%) 6.23° 1730
Fly Ash + Bio Gas Slurry (5%) 5.30° 0.90°
Fly Ash + Bio Gas Slurry (10%) 5.73° 1.33¢d

(5%)

A Bio A
FLY ASH + Biochar
FLY ASH + Pond A

Plate. 2.7.8 Fly ash as soil medium and its effect on
spinach growth

ICAR-Indian Institute of Soil Science
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2.7.9 Preparation and characterization of
municipal sludge biochar product for safe
utilization in agriculture

A study was conducted to prepare municipal
sludge biochar (MSB) and evaluate the impact for
sustainable crop production and soil health. Municipal
Sludge (MS) was collected from the landfill site of the
Sewage Treatment Plant (STP) located in Sehore.
Subsequently, the dry sludge underwent processing,
resulting in the preparation of municipal sludge
biochar (MSB) using a batch-type tubular stainless
steel Pyrolyzer (pyrolysis reactor) at ICAR-CIAE,
Bhopal. The reactor was fabricated from stainless
steel sheet with an internal diameter of 100 mm and
length of 600 mm. In each batch, 1kg of dried MS was

A !
Sehore, Madhya Pradesh;, India
Bl INDIRA NAGAR TRENCHING GROUND, KASBAH, SEHORE BYEPASS
% ROAD, Sehore, Madhya Pradesh 466007, India
& Lat 231852327
Long 77.083149°
22/12/2101:26 PM

L e

loaded into a perforated cassette which was placed
inside the reactor. The parameters like temperature
(450°C) and residence time (2hrs) were optimized for
better recovery of biochar (40%). The prepared MSB
were processed, air dried and characterized using
standard protocol. The result indicates that the pH of
municipal sludge (MS) and municipal sludge biochar
(MSB) were 6.54 and 6.84, respectively. Electrical
conductivity (EC) of MS and MSB was 3.77 and 159
d Sm™ respectively. Furthermore, fecal coliform
presence was found to be absent in MSB, while it
measured 4.7x10* MPN g™ dw as per the method of
APHA 23 Edition in MS (Plate 2.7.9).

2.7.10 Hydrothermal modified fly ash for
remediation technology of heavy metal (Cd,
Pb and Cr) contaminated soil

Weathered fly ash samples from Singrauli were
hydrothermally modified in two ways: ash sample
was treated with 3N HCI at 90-95 °C for 48 hrs with
occasional stirring followed by washing with distilled
water (AcMFA) and ash sample was treated with 3N
NaOH at 90-95 °C for 48 hrs with occasional stirring
followed by washing with distilled water (AIMFA).
Cation exchange capacity (CEC) of AIMFA increased
considerably (113 meq/100g) as compared to
AcMFA (2.4 meq/100g) and untreated ash (UFA: 3.4
meq/100g). The sorption of heavy metals increased
with pH of the solution. AIMFA completely removed Cd
and Pb from solution due to significantincrease in CEC.
On the other hand, acid treatment reduced sorption
of Cd and Pb at pH 5 and 7. The XRD and FTIR results
showed that mineralogical changes occurred during
alkali/NaOH treatment might have helped cadmium
and lead adsorption. The alkali/NaOH treated fly
ash exhibited structural changes in Si-O-Fe bonding
and allophane mineral formation. The application of
modified fly ash (@ 5%) not only countered the Cd
toxicity but also improved the spinach biomass growth
by more than 15% compared to uncontaminated soil.
Application of AIMFA resulted in reduction in DTPA
extractable Cd (>28%) and spinach leaf Cd (45%). The
highest per cent reduction of 55.6% in spinach leaf Pb
content as compared to control was observed in a Pb
contaminated soil amended with alkali modified fly
ash. Similarly, the highest per cent reduction of 64.6%
in spinach leaf Cr content as compared to control
was observed in a Cr contaminated soil amended
with acid modified fly ash. To conclude, application
of alkali modified fly ash as soil amendment has
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greater potential in reducing the mobility of heavy
metal in soil and its subsequent transfer to edible
plant parts (spinach leaf) as evidenced by reduction

in DTPA extractable Cd & Pb in soil and lower transfer

coefficient value in a Cd and Pb Contaminated soil

(Fig. 2.7.10 & Plate 2.7.10).
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2.7.11Municipal solid waste co-composting with
zeolite and pigeon pea biochar as additives for
heavy metal stabilization and safe disposal

Soil amended with increasing levels of compost

(uncontaminated MSWC, contaminated MSWC, co-
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in significant increase in SOC content at the end of
60 days after incubation over control (no compost
addition). Significant effect on pH and EC was also
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MSWC amended soil over control. The IM CaCl, and
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Fig. 2.7.10 XRD patterns of the hydrothermal modified fly ash
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various amendments addition on spinach growth in a Cd
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on 1 M CaCF extractable cadmium content in soil over 60

days period
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Pb and Ni. Among the co-composted products or
physically mixture compost products, soil amended
with municipal solid waste zeolite compost (MSWZC),
municipal solid waste biochar compost (MSWBC)
and municipal solid waste lime compost (MSWLC)
showed significantly greater reduction in biovailable
content (IM CaCl, and DTPA extractable Cd, Pb and
Ni ) over contaminated MSWC. The average per cent
reduction in DTPA extractable Cd, Pb and Ni from the
incubation study was highest in soil amended with
co-composed product of zeolite MSWZC (33, 27 and
20%) followed by MSWBC (21,12 and 10%) and CMSWLC
(9, 6 and 10%), respectively. Similarly, the average per

cent reduction in IM CaCl, extractable Cd, Pb and
Ni was highest in soil amended with co-composed
product of zeolite SMSWZC (37, 32 and 25%) followed
by SMSWBC ( 20, 14 and 10%) and SMSWLC (17,10 and
7%), respectively (Fig. 2.7.11b). The results from the pot
culture experiment also revealed that among the co-
composted products, municipal solid waste zeolite
compost application significantly improved spinach
yield, improved soil fertility, reduced the bioavailable
heavy metal content in soil and reduced the heavy
metal mobility (transfer coefficient values) from the
soil to the plant system.
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9 TRANSFER OF TECHNOLOGY

3.1TOT by ICAR-IISS
3.1 Capacity Building Programmme

3.1.1 Frontline Demonstrations under the
Farmer FIRST Programme

Under the crop and natural resource management
modules, 680 frontline demonstrations (FLDs) were
carried out in an area of 24.28 hectares in six villages
of Bhopal district in Madhya Pradesh for kharif crops
viz,, soybean (JS-2069) and rice (PB-1637) and rabi
crops viz., wheat (HI-1544) and chickpea (RVG-202)
during the 2023-24. Yield from the soybean crop
grown under conservation agriculture-based tillage
and nutrient management (17.9 g ha) was almost
equaltothatof farmers practice (17.4 gha™'). However,
yield form the rice crop under the intervention (39.8
g ha™) was not so promising compare to farmers’
practice (53.1 g ha). Yields of wheat and chickpea
crops (2022 rabi season) recorded as 50.2 g ha and
17.3 g ha’, respectively under the intervention and
that of farmers’ practice were 46.5 g ha'and 15.3 g
ha™, respectively.

Under the horticulture module, 53 FLDs on package of
practice recommendations for improved vegetable
production were carried out in an area of 5.62 ha for
brinjal (40) and okra (13) crops. Crop yields from these
FLDs recorded as 39.3 t ha™ for brinjal and 13.4 t ha™
for okra crops. Also, under conservation agriculture

Paddy crop under Direct Seeded system

based Agri-horti system area under fruit crops like
Mango (Dussheri), Guava (L-49) and Lemon (Kagzi
lime) were expanded from 11.1 ha to 14.2 ha.

Performance of Okra crop under package of practice
recommendations

Soybean crop under Zero tillage system

Performance of Brinjal under package of practice
recommendations
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On farm demonstration of ‘microbial decomposer
based in-situ residue recycling’ was conducted in
the FFP villages Khamkheda, Kalyanpura, Bherupura,
Kanchbavli during May 16-17, 2023.

Under TSP project activities for the kharif 2023, liquid
bio-formulations were distributed to 200 tribal
farmers of 6 villages in the Betul district of Madhya
Pradesh during June 02-04, 2023.

Input Distribution

Under the FFP programme, portable vermibeds,
seedlings of fruit plants and fertilizers were distributed
to the project farmers during June 02-04-2023.

-

Distribution of fruit plant seedlings to farmers

| ST st - o 3
Sla 3fzep Riaur «

Seed packets of 30 quintals of HYVs of paddy, 10
quintals of summer green gram seeds and 75 number
of vermibeds were distributed to 100 tribal farmers

of Rajnandgaon district, Chhattisgarh to improve
the seed replacement ratio with high yielding rice
varieties and balanced nutrient management for
maintaining soil health. In Barwani district of MP, 10
g wheat and 10 g chickpea was distributed to tribal
Farmers.

Microbial based agricultural waste management
using vermicomposting

Mother culture multiplication was done at ICAR-IISS
Bhopal. 135 kg worm mother culture was multiplied
during the period of January - December 2023 for
distribution to the farmers under the Swachhata
Action Plan(SAP) project in the adopted villages.
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Distribution of vermi beds and worm mother culture

vermibeds were distributed to the farmers for
establishment of vermicomposting units for safe
disposal of farm waste, thus promoting swachhta in
the village and creating wealth out of waste. Worm
mother culture was also provided to the farmers for
establishment of vermicomposting units.

Worm . 1o . . . _—
Name of Village |, No.'%f 4| Mother Mu!tlpllcatlon of microbial cultures for in situ crop
ermibed! culture (Kg) residue management
1 _|Beenapur - 6 23.01.2023 | The microbial cultures were multiplied on large scale in
Khajuri 4 6 24.04.2023| laboratory, for preparation of capsules. These capsules
Beenapur 8 25042023 Will be distributed among the farmers and also to set
R up demonstration of in situ decomposition of wheat
4 Rotibayd ' 5 10 04.08.2023| residue in selected villages. The farmers visiting the
———" institute were elaborated about use of decomposer
5 Ehgjrl:]rlllheda = 8 10.08.2023 | capsules for composting in field and pit. The microbes
: in capsules can be easily activated by the farmers in
g |Rasuliya, Pathar, - 10 22082023 Sugar-Bran solution to use in compost pit.
Beenapur
Beenapur,
7 Ratibad 3 8 18.09.2023
Rasuliya Pathar 2 8 21.09.2023
Khajur 2 10 02.11.2023
10 |Rasuliya, Pathar 4 4 08.11.2023
11 |Khajur 4 8 13.11.2023
12 |Beenapur 2 6 17.11.2023
13 |Ratibad - 8 04.12.2023
14 |Rasuliya, Pathar 6 07.12.2023
15 |Ratibad 2 10 15.12.2023
16 |Rasuliya, Pathar 8 21.12.2023
Total 28 124 Multiplication of microbial cultures
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Name of village and No. of
institute partu:lpants

Ratibad 03.10.2023
20 |Beenapur 20 04.10.2023
21 |Hinoti Sadak 15 05.10.2023
22 |Rasuliya Pathar 20 06.10.2023
23 |Beenapur 15 09.10.2023
24 |ICAR-IISS Bhopal 40 10.10.2023
25 |ICAR-IISS Bhopal 20 11.10.2023
26 |Khamkheda 20 12.10.2023
27 |Raipur 20 13.10.2023
Decomposer capsules packet 28 |Khamkheda 60 16.10.2023
. . 29 |Shahpur 15 17.10.2023
Swachhata awdreness campaign 30 |ICAR-IISS Bhopal 20 1810.2023
Various activities were organized under the 31 |[Khajuri 15 19.10.2023
Swachhata Action Plan (SAP) project in different | 32 ||cAR-IiSS Bhopal 25 2010.2023
wllgg'es by the institute for o!eveloplng capacity 33 |Kalyanpur 100 2310.2023
building of the farmers for rapid recycling of farm i |Eapiee - P
wastes through vermicompost techniques. Farmers arkhedi Hazzam —
were made aware to eliminate open defecation and | 35 |ICAR-IISS Bhopal 20 26.10.2023
efficient crop residue management without burning. 36 |ICAR-IISS Bhopal 15 27.10.2023
The various activities were organized as detailed 37 |ICAR-IISS Bhopal 20 30.10.2023
given below; 38 |Shahpur 20 3110.2023
Name of village and No. of 39 |ICAR-IISS Bhopal 10 16.12.2023
institute partu:lpants 40 |ICAR-IISS Bhopal 15 17.12.2023
Ratibad 18.01.2023 41 |Raipur 20 18.12.2023
2 |Rasuliya Pathar 10 12.02.2023 42 ISCV\//_\%C_IRISWEGBI;%chINGdG 20 1912.2023
3 |Beenapur 15 16.02.2023 P
L Swachhta Pakhavadal
4 |Khajuri 15 20.02.2023 43 ICAR-1ISS Bhopall 190 20.12.2023
5 |Rasuliya Pathar 25 06.03.2023 ” T _— 200 21122023
6 |Beenapur 25 14.03.2023 ICAR-IISS Bhopal o
i 2 .03.202
7 Ratibad 0 15.03.2023 5 SCWQ(th;éq iqkhclwqdq 30 2912.2023
8 |Khaijuri 20 17.03.2023 ICAR-IISS Bhopa
9 |Khamkheda 20 20.03.2023| | 45 gg&z rDiWGS at Rasuliya 135 93122023
Swachhta campaign at
10| caARr-iss, Bhopf,’. . 60 02.03.2023 47 |Hinotiyajagir 15 2412.2023
1 |Rasuliya Pathar 80 12.06.2023 48 |Raipur 15 25.12.2023
12 |Ratibad 30 28.06.2023 49 |ICAR-IISS Bhopal 20 26.12.2023
13 |Khamkheda 25 13.07.2023 50 |[ICAR-IISS Bhopal 30 27.12.2023
14 |Beenapur 25 25.09.2023 51 |ICAR-IISS Bhopal 40 28.12.2023
15 |ICAR-IISS Bhopal 16 27.09.2023 52 |ICAR-IISS Bhopal 190 29.12.2023
16 [ICAR-IISS Bhopal 20 29.09.2023 53 |ICAR-IISS Bhopal 30 30.12.2023
17 |ICAR-IISS Bhopal 15 01.10.2023 54 |ICAR-IISS Bhopal 20 31122023
18 |ICAR-IISS Bhopal 20 02.10. 2023 Total 1981




Pledge ceremony and Tree plantation on the occasion of Swachhta Pakhwada

Kisan Divas (Farmer's Day) was organized on the
occasion of National Farmers Day at Rasuliya Pathar,
Bhopal, Madhya Pradesh on December 23, 2023. In
this program, about 150 farmers from Rasuliya Pathar,
Tara Sewaniya, Ratibad, Ratanpur and Kalakedi
and Scientists from IISS, Bhopal have participated.
Scientists delivered the lectures on different aspects
and advised farmers about vermicomposting
techniques, microbial-based vermicomposting
to manage crop residue, balanced fertilization
through soil testing, conservation agriculture and
management practices for horticulture crops.
Besides, farmers are also sensitized about the
cleanliness and sanitation activities during the
program.

Kisan Diwasat Rasuliya Pathar

Training programs

Various training program were organized under
the Swachhta Campaign in different villages by the
institute involving farming community and members

of the civil society. Farmers were made aware to
eliminate open defecation and encouraged to adopt
efficient crop residue management practices without
burning. Various training program were organized as
detailed below:

Name of Village/ Event No. of
participants

Trainees from CIAE, 02.01.2023
Bhopal
Farmers from Beenapur
2 and Hinoti Sadak 50 16.01.2023
3 Formers.fro‘m Beenapur 50 23.01.2023
and Khajuri
4 Farmers from Ratibad 30 24.01.2023
village
B! (Arbaliunergien 50 25.012023
different villages
6. Farmers‘from Rasuliya 30 26.01.2023
Pathar village
Farmers from Rasuliya
/- Pathar and Ratibad . 30.01.2023
8. Fgrmers from Ratibad o5 06.02.2023
village
9. |Beenapur 30 22.06.2023
10. |Khajuri 35 26.06.2023
1. |Rasuliya Pathar 20 30.06.2023
12. |Beenapur 30 07.07.2023
13. [Khajuri 35 12.07.2023
14. |Rasuliya Pathar 20 18.07.2023
15. |ICAR-IISS Bhopal 50 13.08.2023
16. |ICAR-IISS Bhopal 30 18.08.2023
17. |Ratibad 15 04.09.2023
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Name of Village/ Event No. of
partlclpants

Khamkheda 01.11.2023

19. |Beenapur 30 03.11.2023

20. |Rasuliya Pathar 20 07.11.2023

21. |ICAR-IISS, Bhopal 35 16.11.2023

22. |ICAR-IISS, Bhopal 40 20.11.2023

23. |Ratibad 50 06.12.2023
Total 760

Follow up programme

Regular follow up programs were organised at
beneficiary farmer’s field. In this program, farmers
were instructed to maintain proper moisture in their
vermi-beds and use the prepared vermicompost to
their fields. The farmers were also made aware about
the harmful effects of crop residue burning and the
possible ways for recycling the crop residues without
burning.
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One day training cum workshop on “Improving the
livelihood of farm women through managing soil
health, waste to wealth and women nutrition was
conducted on March 6, 2023 at Borkhedi, Phanda
Tehsil in which 150 Farm women participated.

v e e

Dr. H. Pathak, Secretary DARE and DG, ICAR ws:tmg NRM

Stall during G20 meet at Varanasi



XVI Agricultural Science Congress of NAAS at ICAR-CMFRI
during October 10-13, 2023

10" Bhopal Vigyan Mela at BHEL, Bhopal during
September 15-18, 2023

Science Fiesta, Regional Science Centre, Bhopal during
January 10-12, 2023

Pusa Krishi Mela during March 2-4, 2023

ICAR-Indian Institute of Soil Science

3.2 Demonstration of Nutrient management
technology in the farmer’s field

A total of 17 demonstrations on balanced use of
fertilizers and integrated nutrient management
were conducted during the kharif season from
July to November, 2023. Twelve demonstrations on
soybeans and five on maize under SCSP at farmer’s
fields in Raipur, Kanera, Khichital and Karond Khurd
villages were undertaken.

Drone demonstration in farmers’ field at Parwalia
Sadak village

Under the Agri Drone Project, a field-day
demonstration of pesticide application through
drone was demonstrated amongst the farmers of
Parwalia Sadak.
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Distribution of agri-inputs to the farmers under
SCSP project

Fertilizers and seeds of soybean and maize in
kharif and chickpea and wheat in rabi season were
distributed during 2023 in different villages of Bhopal
under SCSP project.

Climate-smart intervention to reduce greenhouse
gas emissions in adopted villages

Climate-smart interventions are crucial to reduce
greenhouse gas emissions, and sustainable farming
practices offer an effective solution. For example, rice
farmers can adopt an alternate wetting and drying
(AWD) technique, which involves draining the fields

periodically instead of constantly flooding them.
Similarly, for chickpea cultivation, adopting reduced
tillage and residue management practices can help
sequester carbon in the soil and reduce greenhouse
gas emissions. These interventions can be further
improved by using appropriate fertilizers and
drainage systems. By adopting these climate-smart

| v Y e
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interventions, farmers can contribute to sustainable
agriculture and reduce greenhouse gas emissions.
In the NICRA-adopted village Momanpur, several
climate-smart interventions for rice, chickpea, wheat,
soybean, and green gram have been identified using
the CCAF-mitigation option tools. These interventions
are listed in following table and are currently being
implemented in the village.

Climate-smart options for NICRA-adopted village Momanpur

Crops Farmer practices Intervention-1

Intervention-2 Intervention-3
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Rice

Puddling + N 120 Kg,
P,0, 60 Kg & K,0 60
Kg + Residue Burning
(8080)

Puddling + N 120 Kg,
P,0, 60 Kg & K,0 60 Kg
+ Residue not Burning
(7327)

Puddling + N120 Kg, P,0, 60
Kg & K,0 60 Kg+ Multiple
drainage + Short drainage
+ Not Burning (3583)

Reducettillage + N120Kg, P,O
60 Kg & K,0 60 Kg + Multiple
drainage+ Long drainage +
Residue not burned (2073)

Chickpea

Two tillage + N 40 Kg
+P,0, 60Kg + Residue
not burned (711.8)

One tillage + N 40 Kg
+ P,0, 60Kg + Residue
not burned (354)

No-tillage + N 40 Kg + P,O,
60Kg + Residue not burned
(104

No tillage+ N 40 Kg + P,O,
60Kg + Residue incorporation
2.5 ton + Residue not burned
(86.2)

Wheat

Two tillage + N 130
kg, P,0, 60 & K,0 60
Kg + Residue burning
(2367)

Two tillage + N 120 kg,
P,0, 60 & K,0 60 Kg +
Residue Not burning
(1487)

Reduce tillage + N 120
kg, P,0. 60 & K,0 60 Kg +
Residue Not burning (1129)

No-tillage + N 120 kg, P,O, 60
& K,0 60 Kg + Residue Not
burning (879)

Soybean

Two tillage + N 40 Kg,
P,0, 60 & K,0 20 Kg +
Not burned (1111)

One tillage + N 40 Kg,
P,0, 60 & K,0 20 Kg +
Not burned (753)

No-tillage + N 40 Kg,
P,O, 60 & K,O0 20 Kg + Not
burned (503

No-tillage + N 40 Kg, P,O, 60
& K,0 20 Kg + Residue 2.5 ton
+ Not burned (309)

Green gram

Two tillage + N 40 Kg,
P,O, 60 & K,0 20 Kg +
Not burned (920)

One tillage + N 40 Kg,
P,0, 60 & K,0 20 Kg +
Not burned (562)

No-tilage + N 40 Kg,
P,0, 60 & K,0 20 Kg + Not
burned (313

Two tillage + N 40 Kg, P,0, 60
& K,0 20 Kg + Compost 2.5
Ton + Residue 2.5 Ton + Not
burned (-74.0)

(Value in parenthesis is in Kg CO, Eq ha™)
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on-farm Demonstration of resource conservation Under Improved Practice, improved variety and
technology balanced recommended dose of fertilizers were
used and for Farmers’ practices, the local variety and
imbalance nutrient dose of fertilizer were used. The
crop yield of wheat and chickpea was increased by
34.5 to 34.7 % higher under improved practices over
farmer’s practice.

To popularize resource conservation technologies
among farmers, different packages of RCTs viz, (a)
Reduced tillage (RT) + Broad Bed furrow (BBF) +
Maize-chickpeaq; (b) No-tillage (NT) + BBF + Maize-
chickpeaq; (c) RT + BBF + Soybean-Wheat; (d) NT + BBF
+ Soybean-Wheat; (e) RT + BBF + soybean-chickpea Frontline demonstrations trial under TSP project in
(intercropping, 3:2) and (f) NT + BBF + soybean- Barwaniof Madhya Pradesh

chickpea (intercropping, 3:2) were demonstrated.

Ten years of continuous treatment showed a 20% Improved Farmers

increase in maize yield and 15% increase in soybean  [YETorrs S RGN BTN L D

. Field
yield under the BBF system. crops Trials

Wheat 50 5990 kg ha™| 4440 kg ha | 34.7%

Chickpea 66 2210 kg ha™ | 1640 kg ha™ | 345 %

Technology developed

*  Mohanty, SR, Kollah, B. and Devi, M.H. Rao DLN
(2023).Phosphate  solubilizing bacterial liquid
biofertilizer (PSB 1). ICAR, New Delhi.

*  Mohanty, SR, Kollah, B. and Devi, M.H. Rao DLN
(2023).Rhizobium biofertilizer for pigeon pea
(Rhizo-1). ICAR, New Delhi

Field demonstration

+ In-situ decomposition technology promotion by
scientist of division of Soil Biology through Ekcel
decomposer: Demonstration for in-situ wheat
residue decomposition was done in 6 farmers
field under Farmers First Project and 6 farmers
field under Swachhta Action Plan Project.

Resource conservation technology demonstration on
wheat and chickpea

Enhancement of soil health and livelihood of tribals
of Barwani district in Madhya Pradesh

During 2023, the agricultural inputs like seeds and
planting material were distributed to the tribal
farmers in different blocks of Barwani district under
TSP project. The field demonstration trials were
conducted at different tribal farmer’s field to see the
effect of improved practices over farmers’ practices.
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3.3. Tribal Sub-Plan/Scheduled Tribe
Component

3.3.1 Enhancement of soil health and livelihood
of tribals in Central India

Krishi Mela cum Workshop on Natural Farming at
Rajnandgaon district of Chhattisgarh

ICAR- Indian Institute of Soil Science, Bhopal (M.P.)
organized Krishi Mela cum Krishak Sangosthi on
Natural Farming during March 27-29, 2023 at KVK
Surgi, Rajnandgaon district, Chhattisgarh. During
this occasion 30 quintals of HYVs of paddy, 10
quintals of summer green gram seeds and 75
number of vermibeds were distributed to tribal
farmers. Altogether 550 tribal farmers including
progressive farmers attended the Mela and
Sangosthi. Earlier on March 27, 2023, 25 number of
vermibeds, seedlings of horticultural fruit crops like
papaya and moringa were also distributed among
the tribal beneficiary farmers at Mading Piding
(Bhursa village), Mohala Block, Rajnandgaon. About
100 farmers were sensitized about the importance

oL |\‘m!l| e, maniedla

Tl e WE FUS FWS]

In-situ decomposition by Ekcel decomposer
capsule was demonstrated during May 16-17,
2023 on about one acres of land at Khamkheda
and kanchhavli village of Bhopal district.
Similarly, it was also demonstrated during
National Campaign on Soil Health Management

(Nutrient Efficiency and Soil Organic Carbon
Management) on May 23, 2023. Krishi Mela cum Workshop on Natural Farming at KVK

Surgi, Rajnandgaon district, Chhattisgarh
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of fruit crops in enhancing farm income and
livelihood. The team from ICAR [ISS Bhopal also
visited the adopted villages on March 29, 2023 and
reviewed the on farm-demonstrations of project
activities.

ICAR-Indian Institute of Soil Science

Mera Gaon Mera Gaurav (MGMG) Activities

Under MGMG, various team members visited adopted
villages periodically, interacted with the farmers and
discussed about their agricultural activities and
related problems.

Adopted Villages under MGMG by the Institute

Dr

Dr.

] Dr.
Dr.

Members

S.P. Dattao, Director, ICAR-1ISS

A.B. Singh, PS, & Nodal Officer, MGMG
Sudeshna Bhattacharjya, Scientist, SBD
Narayan Lal, Scientist, SC&F

es adopted by Group Leader

Name of five villa

Dobra, Khejra, Perwalia Sadak, Badarkha Sadak,
Mubarakpur

Dr.
Dr.
Dr.
Mr.

R. Elanchezhian, PS SCF

P. Tripathi PS & Co-Nodal officer
N.K. Sinha, Scientist, SPD
Abinash Das, Scientist, SBD

Acharpura, Parewakheda, Arwali, Hazampura and
Parewaliasahani

Dr.
Dr.
3 Dr.
Dr.
Mrs. Seema Bhardwaij, Scientist, SPD (Study leave)

S.R. Mohanty, PS & I/c BNF
R.H. Wanjari, PS, LTFE

RK. Singh, PS SPD

K. Bharati, PS, SBD

Choupdakala, Ghatkheri, Sayyaid Semara, Emaliya
Chopra and Amoni

Dr
Dr
4 Dr
Dr
Dr

. J.K. Saha, HOD, ESS

. Sanjay Srivastava, PS SCF

. MadhumountiSaha, Scientist, ESS

. Dinesh Kumar Yaday, Scientist, ESS
. Alka Rani, Scientist, SPD

Islam Nagar, Dewalkhedi, Bharonpura, Kalyanpura,
Puraman Bhavan

Dr.
Dr.
Dr.
Dr.

K.M. Hati, PS, SPD

S.K. Behera, PS MSPE

Dhiraj Kumar, Scientist LTFE
K.C. Shinogi, Scientist, ITMU

Bankhedi, Baroda, Sojna, Amaravadi and Kuravadi

Dr.
Dr.
Dr.
Dr.

A K. Vishwakarma, PS & Nodal Officer, MGMG
Pramod Jha, PS SCF

J.K. Thakur, Scientist, SBD

Gurav Priya Pandurang, Scientist SCF

Sagoni, Munirgarh, Gudawal, Chhattarpura,
Chiklodkhurd

Dr.
Dr.
Dr.
Dr.

A. K. Biswas, HOD, SC&F

Brij Lal Lakaria, PS, SC&F

Bharat P. Meena, Scientist, SC&F
Khushboo Rani, Scientist SCF

Golkhedi, Binapur, Kanchbavli, Khamkheda and
Raslakhedi

Dr.
Dr.
Dr.
Dr.

R.S. Choudhary, HOD, SPD
Abhijit Sarkar, Scientist, ESS
Jitendra Kumar, Sr Scientist SPD
Asha Sahu, Sr. Scientist SBD

Raipur, Kanera, Momanpur, Kadhaiya and Karodkhurd

Dr.
Dr.
Dr.
Dr.

P. Dey, PC, STCR

N.K. Lenka, PS, SC&F

M. Vassanda Coumarr, SS, ESS

Immanuel Chongboi Haokip, Scientist, STCR

Ratibad, Rasuliya Pathar, Mugaliahat, Ratanpur Sadak
Chandukhedi

Dr.
Dr.
M
Dr.

10
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AK. Tripathi, PS, SBD
J. Somasundaram, PS, SPD

. Rahul Mishra, Scientist, ESS

Mayanglambom Homeshwari Devi, Scientist, SBB

Dobra Jagir, Kolua Khurd, Sagoni Kalan, Chor Sagoni,
Adampur Chhawni

Dr.
Dr.
Dr.
Dr.

Ajay, PS, ESS

Tapan Adhikari, PS, ESS
Sangeeta Lenka, SS, ESS

Asit Mandal, Sr. Scientist SBD

Shahpur, Devpur, Kasi Barkeda, Sagoni, and Barkedi
Hajom
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Radio Talk/TV Programme

Dr. J. K. Thakur delivered talk as an Expert in
Krishi Darshan Programmme (Kenchuakhad ka
mahatv), date of broadcasting April 12, 2023.

Dr. J. K. Thakur delivered talk as an Expert in Krishi
Darshan Programmme (B% wfeT &l Sifdd @t &
a1 TReY) date of broadcasting June 03, 2023.

Annual Report 2023 I I I .

Dr. Asha Sahu gave talk on “Soil Health” to
Akashvani Bhopal on the occasion of World Soil
Day 2023.

Dr. Asha Sahu gave talk on “Importance of World
Soil Day” to DD Madhya Pradesh on the occasion
of World Soil Day, December 5, 2023.

; Akashvani Bhopal - SITSTIETO Wi
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O TRAINING AND CAPACITY BUILDING

4.1. Training Attended

a. Participation in Training (Category-wise)

S. No. Category No. of employees undergone training during 2023
1 Scientist 8
2 Technical 0
3 Administrative & Finance 0
4 Skilled Supporting Staff 0

Total 8
b. HRD fund allocation and utilization (Rs. in Lakhs April 2023 to March 2024)

S. No. RE for HRD Actual Expenditure for HRD

1. 10.00 9.38

c. Training attended during January to December 2023

Name of
employee

C1 Category: Scientific staff

Organizer

Duration

Dr. Jitendra
Kumar

NAHEP CAAST sponsored Training cum
Workshop on “Airborne Hyperspectral
Remote Sensing for Agriculture

Division of Agricultural Physics,
ICAR Indian Agricultural
Research Institute, New Delhi

January 16-25, 2023

Drs Immanuel C
Haokip and M.
Homeshwari Devi

Short course on Integrated precision
agriculture tools with conservation
agriculture for improving input use
efficiency, resource conservation and
farmers income

ICAR-IISS, Bhopal

February 15-24, 2023

Drs Khushboo
Rani and Abinash
Das

National Training Workshop on “Big
Data Analytics in Agriculture (Online
Mode)

ICAR-NAARM, Hyderabad

March 9-10, 2023

Dr Immanuel C
Haokip

Training programme on Analysis of
Experimental Data using R

ICAR-NAARM, Hyderabad

August 21-25, 2023

Dr. Jitendra
Kumar

Remote Sensing & GIS in Predictive Soil
Mapping

IIRS, Dehradun

October 9-20, 2023

Dr. JK Thakur

Training  programme  on  Next
Generation Sequencing and Data
Analysis

NAARM, Hyderabad

October 16-20, 2023

Dr Khushboo Rani

12t Advanced Course on Conservation
Agriculture for Asia and North Africa

CIMMYT, Borlaug Institute for
South Asia and ICAR- Central
Soil Salinity Research Institute
(CSSRI), Karnal

December 9-24, 2023
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CGIAR

New Delhi, Jabalpur & Karnal, India

A - Yor- T

Transforming
Agrifood Systems
caiag N South Asia

anced Course on Conservation Agricultu
Gateway for Sustainable and Climate Resilient Agrifood Systems

Jointly organized by
~ CIMMYT, BISA &

S o

= |
ffss | A »:___iéi’r;, Fragility to Resilience Ykl il
- =7 | In Centrat and West -z +
il celAR | Asiaand North africa i BISAY o=

re for Asia & North Africa

December 09-24 2023

. = ——

ICAR-CSSRI

Yy
- T

Top 1st Row (Left to Right) Deepak Vaid, Knshna Choudhary, Vinod Kumar, Ahmed Hessein, Mahmoud Shawky, Ahmed Gamaleldin, Ke Kalvaniya, LK Sirgh, Prem Surech
Mitdle Row (Left to Right)  Puspender Singh, Almane Ben Said, Sumanta 1(un_du. Deepak, Amrit Lal Meens, Ramakant Singh, MK Gathala, AK i S Ch it 8 L
Bottom Row (Left ta Right) Ayoub Maalem, Marul Hossen Shanto, Meenakshi Chandiramani, litissam Haouar), Ouhemi Hanane, Daoudi Imane, Soiaka Ghosh, Al

I Alison Laing, Nisha Choudhary, Manih Kurrar

a, Surender Kumar, David Camus
za Pradhan, Manisha Tamta, Khushboo Rani:

C2 Category Technical staff : Nil

C3 Category Administrative & Finance : Nil

4.2. Professional Attachment Training organized for Scientist Probationers

Name of the Scientist

Name of the College/

Institute/University

Name of the

Duration Scientist/Mentor

ICAR-CIFRI, Barrackpore,

1 | Mr. Rakesh Kumar West Bengal

August 21 - November 20 2023 | Dr. Sangeeta Lenka

2 | Mr. Amit Kumar Das

ICAR-IISS, Mau Uttar Pradesh

August 21 - November 19,2023 | Dr. S.R. Mohanty

Dr. Priti Tigga ICAR-CAFRI, Jhansi

August 28 - November 28, 2023 | Dr. N.K. Sinha

Md. Basit Raza ICAR-DFR, Pune

August 24 - November 24, 2023 | Dr. S.K. Behera
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4.3. Research Guidance for Degree Students

Name of the Student

Name of the College/
Institute/University

ICAR-Indian Institute of Soil Science

Degree

Name of the Guide/
Co-Guide

1 |Mr. Girraj Dhakad

College of Agriculture, RVSKVYV,
Gwalior

M.Sc. (Ag) Soil Science

Dr. AK. Biswas
Dr. Khushboo Rani

2 |Ms. Neeta Mahawar

College of Agriculture, RVSKVYV,
Gwalior

Ph. D. Soil Science

Dr Sanjay Srivastava

3 |Mr.Ram Swroop Lamror

College of Agriculture, RVSKVYV,
Gwalior

M.Sc. Soil Science

Dr Pramod Jha

4 |Ms. Shivani Sankla

R.AK College of Agriculture
Sehore, RVSKVV, Gwalior

M.Sc. (Ag.) Soil Science &
Agril. Chem.

Dr. Asha Sahu

5 |Ms. Soniya Sisodiya

R.AK College of Agriculture
Sehore, RVSKVV, Gwalior

M.Sc. (Ag.) Soil Science &
Agril. Chem.

Dr. Sudeshna Bhattacharjya

6 |Mr. Shubham Singh

College of Agriculture, RVSKVYV,
Gwalior

PhD Soil Science & Agril.
Chem.

Dr.A.B. Singh
Dr. Asit Mandal

7 |Mr. Manjeet Tomar

Bundelkhand College of
Agriculture, Jhansi, U.P.

M.Sc. (Ag.) Soil Science &
Agril. Chem..

Dr. A.B. Singh

8 |Mr. Om Prakash Yadav

R.AK College of Agriculture
Sehore, RVSKVYV, Gwalior

M.Sc. (Ag.) Soil Science &
Agril. Chem.

Dr. J. K. Thakur

9 |Miss Divya Pipalde

College of Agriculture, RVSKVYV,
Gwailor

M.Sc. Soil Science

Dr. Nisha Sahu

10 |Mr. Eklavya Thakur

IGKV Raipur

M.Sc. Soil Science

Dr R. Elanchezhian

1 |Mr. Harish Kumar

IGKV Raipur

M.Sc. Soil Science

Dr. M. Vassanda Coumar

12 |Mr. Rakesh Kumar Yadav

College of Agriculture, RVSKVYV,
Gwalior

M.Sc. Soil Science

Dr. D.K. Yadav

Training imparted to the farmers/Extensions officers/Students/Visits

Name of Scientist

Remarks/Beneficia

Drs. R. Elanchezhian, P March 27 to KVK,
Tripathi, MV Coumar, N Lal, | Kisan Sanghosthi 28 2023 Rajnandgoan, | Tribal farmers under TSP
N Sahu, DK Yadav ! CG
Drs. S. R. Mohanty, Asit
Mandal, J. K. Thakur, B. Natural farming | August 02- ICAR-IISS, . .
P. Meenaq, N. K. Sinha, A K and Soil Health 04, 2023 Bhopal Farmers under ATMA, Kaimur, Bihar
Tripathi and Abinash Das
38 B.Tech. (Agril. Engg.) students from
Drs. S Bhattacharjya, DK Exposure Visit January 5, ICAR-IISS, College of Agricultural Engineering
Yadav and Nisha Sahu P 2023 Bhopal and Technology, Anand Agricultural
University, Godhra
Drs. Sudeshna ICAR-IISS 55 students of B. Sc Agriculture, SAM
Bhattacharjya, Dinesh K. Exposure visit April 21,2023 Bhooal ! Global Universit ’ Raise%\ !
Yadav and Abinash Das P b
Drs. S Bhattacharjya, ICAR-IISS Kumari Devi Choubey College of
Nisha Sahu, M. H Devi and Exposure visit May 1, 2023 ! Agriculture and Research Station,
- Bhopal .
Immanuel C. Haokip Saja
Drs. Sangeeta Lenka, Jyoti _
Thakur, Jitendra Kumar, Exposure visit B eInilel ICAR-IISS, Navodaya Vidyalaya, Bhopal
. 29,2023 Bhopal
and Khusboo Rani
. .. October 18, ICAR-IISS, " .
Dr Abinash Das Exposure visit 2023 Bhopal Bhopal School of Social Sciences
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9 AWARDS, HONOURS AND

RECOGNITIONS

Awards

Dr.Sanjib Kumar Behera received Fellowship
of National Academy of Biological Sciences,
Chennai, Tamil Nadu on January 25, 2023 at
Periyar University.

Dr Bharat Prakash Meena awarded [SA-
Associateship Fellow Award - 2021 by the Indian
Society of Agronomy, New Delhi during XXII
Biennial National Symposium on “Climate Smart
Agronomy for Resilient Production Systems and
Livelihood Security” at ICAR-Central Coastal
Agricultural  Research Institute, Goa from
November 22-24, 2023.

Dr N Lal Received Best Scientist 12" Science
and Technology Award on June 18, 2023 by
Educationexpo, EET CRS, Banglore.

Dr N Lal received Young Scientist Award on
October 30, 2023 by Royal Science Forum, Salem,
India.

Dr. Asit Mandal has received 2023 Eminent
Scientist of the year Award 2023 by National
Environmental Science Academy, New Delhi

Dr. S R Mohanty received Fellowship of National
Academy of Biological Sciences, Chennai, Tamil
Nadu on January 25, 2023 at Periyar University

Ms. Madhumonti Saha awarded Fellowship for
training of young scientists by M.P. Council of
Science and Technology (MPCST) in March, 2023.

Dr. DK. Yadav recived Fellowship for Training of
Young Scientists (FTYS) in 38" M.P. Young Scientist
during March 2023, M.P. Council of Science and
Technology, Madhya Pradesh.

Dr. Sangeeta Lenka received the prestigious
U. S. Department of Agriculture-FAS (Scientific
Exchange Program) Climate Smart Agriculture
(CsA) Fellowship 2022.

Dr. Sangeeta Lenka was selected as recipient
of Indian Association of Soil and water
Conservationists Gold Medal Award for the year
2022.

Drs. S.R.Mohanty,B.Kollah,A.Sahu, S.Bhattacharjya,
JK. Thakur, A. Mandal, M.H. Devi, AK. Tripathi and
A.B.Singh have received “The ISSS-Dr. J.S.P. Yadav
Memorial Award for excellence in Soil science” on
October 3, 2023 at the 87" Annual Convention of
the Society, ICAR-IISS, Bhopal.
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Awur@and Honours

* RH Wanijari received Best Oral Presentation (2n)
Award at National Seminar on “Abiotic Stress
Management for Sustainable Millet based
Production Systems” at ICAR-NIASM Baramati
(Pune) during August 22-23, 2023.

Receiving Best Oral Presentation Award at National
Seminar on “Abiotic Stress Management for Sustainable
Millet based Production Systems” at ICAR-NIASM Baramati
(Pune) during August 22-23, 2023

e Dhiraj Kumar received Dhiru Morarji Memorial
Award in the Discipline of Agricultural Sciences
from FAI, New Delhi (First Prize) for the article
entitled “Impact of Fertilizer Consumption on

4

Receiving Dhiru Morarji Memorial Award for Best Article in
Agricultural Sciences for the Year 2022-23 from Fertilizer
Association of India. The Award was given by Shri Mansukh
Mandviya Ji, Union Minister of Fertilizer and Chemicals,
Government of India, New Delhi

Soil Health and Environmental Quality in India”
published in October 2022 issue of Indian Journal
of Fertilisers. The award was given on December
6, 2023 in New Delhi. The authors include Dhirqj
Kumar, Nishant K Sinha, Immanuel Chongboi
Haokip, Jitendra Kumar, RH Wanjari, Shilpi
Verma, Monoranjan Mohanty, Somasundaram
Jayaraman, R Elanchezhian and Rahul Mishra.

+ Dhiraj Kumar nominated as Member, Working
Group WG 1. Integrated Nutrient Management
under Panel on  Agricultural  Resource
Management, By-Product Management and
other Integrated System Management (FAD 22/
Panel IV), Bureau of Indian Standards.

Honours and Recognitions

Dr. R Elanchezhian acted as Invited Speaker at the
National Conference of Plant Physiology organized by
ISPP and ICAR IARI New Delhi during December 9-12,
2023.

Dr. R Elanchezhian acted as Editor of Plant Physiology
Reports of Indian Society for Plant Physiology.

Dr. R Elanchezhian acted as Reviewer [ Referee for the
journal FCR, JPN, BMC journals, and Plant Physiology
Reports (Springer Nature)

Dr. Rahul Mishra received Conference Awards ISES
2023, Annual Meeting, USA.

Dr. Rahul Mishra received Best Poster Presentation
Award in International Conference on One Health
- One World held at RVSKVV Gwalior (M.P.) dated
December 28-29, 2023.

Dr. N.K. Lenka acted as a Guest of Honour in the Millet
Conclave and Closing Workshop of Smallholder
Adaptive Farming and Biodiversity Network on April 4,
2023 at Sagar, Madhya Pradesh.

Dr.R.S. Chaudhary was recognized as a Member in the
Evaluation Committee of SwachhtaSarthi Fellowship
Cohort assigned by the office of the Principal Scientific
Adviser (PSA), Gol, 2023.

Dr. R.S. Chaudhary was recognized as Member in the
Editorial Board of the Indian Journal of Agricultural
Physics, ISAP, New Delhi.

ICAR-Indian Institute of Soil Science
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Dr. RS. Chaudhary was recognized as Member
in the Editorial Board of the Indian Journal of Soil
Conservation, Dehradun.

Dr. R.S. Chaudhary was recognized as Member in the
Judging Committee for “Dr. Shibendu Shankar Ray Best
Doctoral Thesis Award” of ISAP, New Delhi, January 2023.

Dr. R.S. Chaudhary was recognized as a Chairman
in the technical session during National Symposium
on Digital Farming -The Future of Indian Agriculture’
from February 2-3, 2023 organized by ISAP, New Delhi
at ICAR-IISS, Bhopal.

Dr. R.S. Chaudhary was recognized as a Member in
the DPC Committee (DG Nominee) for assessment
of Scientist under CAS at ICAR-IISWC, Dehradun,
Uttarakhand on October 17, 2023.

Dr. R. K. Singh acted as a Rapporteur in “National
Symposium on Digital Farming: The Future of
Agriculture” by Indian Society of Agrophysics at ICAR-
IISS, Bhopal during February 2-3, 2023.

Dr. Alka Rani received best poster presentation award
in the ‘5th International Conference on Sustainable
Natural Resources Management Under Global
Climate Change’ organized by Soil Conservation
Society of India at NASC complex, New Delhi during
November 7-10, 2023.

Dr. B.P. Meena received Best Poster Award in
International conference on Development and
Promotion of Millets and Seed Spices for Livelihood
Security at Agriculture University, Jodhpur, during
February 24-26, 2023.

Dr. Khushboo Rani received Best poster presentation
award on the paper at the 87" annual convention of
Indian Society of Soil Science held during October 03-
06,2023 at ICAR-Indian Institute of Soil Science, Bhopal.

Dr. Pramod Jha delivered Lead lecture on Carbon
Sequestration in Agricultural Soils during st
International  Conference  on  Decarbonizing
Agriculture ICDA-2023, November 25-27, 2023
Mangalore, Karnataka

Dr. Pramod Jha delivered invited lecture in National
Seminar on “Role of Chemistry in Agriculture”
Organized by L. N. Mithila University, Darbhanga on
January 21, 2023.

Dr. Pramod Jha acted as member of the judging
committee for the Indian Society of Soil Science Zonal
Award contest on August 23, 2023 at SKN college of
Agriculture, Jobner, Jaipur-Rajasthan.

Dr. N. Lal evaluated Ph.D. (Horticulture Fruit Science)
thesis of RVSKVV, Gwalior, MP.

Dr. N. Lal evaluated M.Sc. (Horticulture Fruit Science)
thesis College of Horticulture, Mandsaur, RVSKVV,
Gwalior, MP.

Dr. N. Lal conducted online Ph.D. Viva-voce of
Horticulture-Fruit Science student, RVSKVV, Gwalior,
MP on July 14, 2023.

Dr. AK. Biswas has been elected as Vice-President of
ISSS for the biennial 2024-25.

Dr. Sanjay Srivastava acted as Ph D thesis examiner
and conducted viva-voce for GBPUA&T, Pantnagar.

Dr. Sanjay Srivastava acted as NABL technical
assessor to conduct the technical assessment of
Laboratories (Conformity Assessment Bodies) at
Hyderabad and Mumbai.

Dr.Pramod Jha acted as the editor of Journal of Indian
Society of Soil Science, New Delhi during 2023-24.

Dr. Pramod Jha acted as the editor of Pantnagar
Journal of Research, Pantnagar during 2023-24.

Dr. Asha Sahu acted as Invited Speaker (online) on
3dInternational Conference on Plant Science and
Molecular Biology during May 17-19, 2023.

Dr. Asha Sahu acted as Invited Speaker (online) on
“International Conference on Agriculture and Plant
Science” during September 6-7, 2023.

Dr. Asha Sahu acted as Invited Speaker (online) in the
6™ International Conference on Recycling and Waste
Management during August 21-22, 2023.

Annual Report 2023 I I I .
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Dr. Asha Sahu acted as Invited Speaker (online) in the
5" International Conference on Renewable Energy,
Resources and Sustainable Technologies during
November 13-14, 2023.

Dr. Asha Sahu acted as an External Examiner took
practical viva of M.Sc. Microbiology students of
Department of Microbiology, Barkatullah University
on June 17, 2023.

Dr. Asha Sahu delivered invited talk during training
program on “Swachchta Action Plan” July 18- 20, 2023
organized by SIAET, Bhopal.

Dr. JK. Thakur acted as jury member in Annual
convention and national webinar on “Next-gen

Management of Agro-chemicals for Achieving
Sustainable Development Goals”  during March 24
& 25,2023.

Dr. JK. Thakur acted as External member for
assessment of IARI Student (Ms. Elakkya M. Ph.D.
student on January 17, 2023.

Dr. J.K. Thakur acted as invited speaker in A one-day
Panel discussion on Natural Farming: Reality and
Concerns November 24, 2023 via Online organized
ICAR RC for NEH Region.

Dr. Asit Mandal received Best Poster Presentation
Award by Indian Society of Soil Science, at the 87t
Annual Convention of the society on October 5, 2023
at ICAR-IISS, Bhopal.

Dr. Asit Mandal acted as External Advisory Board
Member at the SYMBIOREM Consortium Meeting | held
on 1st May (virtual mode).

Dr. Asit Mandal acted as Associate Editors to the
Editorial Board of Soil Pollution & Remediation
(specialty section of Frontiers in Soil Science).

Dr. Asit Mandal acted as Academic Editor of
‘International Journal of Plant & Soil Science'.

Dr. Asit Mandal acted as Guest Editor for the Frontier
in Microbiology.

Dr. M Homeshwari Devi, certified as Excellence in
reviewing European Journal of Nutrition and Food
Safety, December 28, 2023.

Dr. M Homeshwari Devi, certified as Excellence in
reviewing International Journal of plant and Soil
Science, December 8, 2023.

Dr. Abinash Das received Dr. S.P. Raychaudhuri Gold
Medal for Best Ph.D. Dissertation from Delhi chapter of
Indian Society of Soil Science for the year 2023.

Dr. Abinash Das received the commendation
certificate for best Ph.D thesis presentation at the 87
annual convention of Indian Society of Soil Science
held during October 03-06, 2023 at ICAR-Indian
Institute of Soil Science, Bhopal.

Dr. Sudeshna Bhattacharjya acted as Academic
Editor of PLOS ONE.

Dr. Sudeshna Bhattacharjya delivered invited expert
talk at Planet A channel, Deutsche Well in Berlin,
Germany in May, 2023.

Dr. Sudeshna Bhattacharjya acted as External
Examiner for viva-voce of M.Sc. Agronomy by
Barkatullah University, Bhopal.

Dr. Nisha Sahu acted as Coordinator in Organizing
one day Workshop cum training on Improving the
livelihood of farm women through soil health and
nutrition at Borkhedi village, Bhopal district on 6
March, 2023.

Dr. DK. Yadav acted as Organizing committee
member of 15" [UPAC International Congress of Crop
Protection Chemistry during 14-15 March, 2023 at
NASC Complex, New Delhi.

Drs. Nisha Sahu, Narayan Lal and DK Yadav acted
as Conveners in organizing 3 days workshop cum
training programme with about 300 farmers at
Rajnandgaon, Chhatisgarh during March 27- 29, 2023.

Dr. DK. Yadav acted as External Examiner to the
Agriculture University, Kota, Rajasthan during
Academic Session 2023-24.

ICAR-Indian Institute of Soil Science
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Dr. D.K. Yadav received International Travel Support
(ITs) Grant by SERB, New Delhi and participated in
12" International Congress of Plant Pathology during
August 20-25, 2023 at Lyon, France.

Dr. Sangeeta Lenka acted as a guest speaker in
the Regional Advisory Group meeting on Climate
Change and its Impact organized by NABARD on
October 9, 2023.

Dr. Sangeeta Lenka acted as the external examiner
of five M.Sc. students for Soil Science and Agricultural
Chemistry fromn OUAT, Bhubaneswar.

Dr. Sangeeta Lenka acted as the mentor of
professional attachment trainee scientist Mr.
Rakesh Kumar from ICAR-CIFRI, Barrackpore,
West Bengal for three months from August 21 to
November 20 2023.

Dr. Sangeeta Lenka acted as the external examiner
of Ph.D. thesis of Ms. Priya Bhattacharya (M.Sc,
Agricultural Physics) from the Indian Agricultural
Research Institute.

Dr. Sangeeta Lenka acted as the external examiner
of Ph.D. thesis of Mr. Libi Robin P. (M.Sc, Agri.) from
Tamil Nadu Agricultural University.

Dr. B.P. Meena acted as expert for Viva voce and
thesis examination at Department of Agronomy at
institute of Agricultural Sciences, BHU, Varanasi on
November 27,2023

Annual Report 2023 I I I .
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G LINKAGES AND COLLABORATION

The Institute has linkages with several ICAR institutes
and SAUs located throughout the country. The
three AICRPs (LTFE, MSPE & STCR), one AINP on SBB
and one CRP on CA stationed at ICAR-IISS Bhopal
have 94 cooperating centers spread across the
country. The Institute is undertaking external funded
projects and national and international organizations
(ICRAF, CEFIPRA, UKRI, NASF, DST, DBT, NICRA, MPCOST,
EPCO) involving linkage with several ICAR Institutes.

Pvt. Ltd, Patna, M/s Groweco Ventures LLP, Indore
are collaborating with the Institute on various R&D
activities.

The institute is running academic activities for PG
programs under the ICAR Global University at Bhopal
hub. Also, efforts have been made to strengthen
research collaborative activities with SAUs through
guidance of PG students by the Institute scientists.

ICAR-Indian Institute of Soil Science

Besides, several private firms, viz, M/s Blu Soils Agro

List of Co-operating Centres under AICRPs/AINP

AICRPs/AINP

AICRP on LTFE

UAS GKVK, Bangalore; OUAT, Bhubaneswar; TNAU, Coimbatore; PJTSAU, Hyderabad;
JNKVV, Jabalpur; PAU, Ludhiana; CSKHPKYV, Palampur; BAU, Ranchi; GBPUAT, Pantnagar;
KAU, Pattambi; JAU, Junagarh; MPUAT, Udaipur; VNMAU, Parbhani; Dr PDKV, Akola; IGKVV,
Raipur; ICAR-IARI, New Delhi; ICAR-CRIJAF, Barrackpore; ICAR-1ASRI, New Delhi

ICAR

15

No. of Cooperating Centres

SAUs[SGUs | Total

AICRP on MSPE

PJTSAU, Hyderabad; RAU, Pusa; AAU, Anand;HAU, Hisar; JNKVV, Jabalpur; Dr PDKV, Akola;
OUAT, Bhubaneshwar;PAU, Ludhiana;TNAU, Coimbatore;GBPUAT, Pantnagar;AAU, Jorhat;
BCKV, Kalyani; RAU, Ranchi;CSKHPKV, Palampur; CSAUAT, Kanpur; KAU Kerala; UAS
Bengaluru; CAU, Manipur; NIANP Bengaluru;ICAR-IARI, New Delhi; RLBCAU, Jhansi

19

2]

AICRP on STCR

PJTSAU, Hyderabad; RAU, Pusa; IGKV, Raipur; ICAR-IARI, New Delhi; HAU, Hisar; HPKV,
Palampur, GKVK, Bengaluru; KAU, Vellanikara; JNKVV, Jabalpur; MPKV, Rahuri; OUAT,
Bhubaneswar; PAU, Ludhiana; SKRAU, Bikaner; TNAU, Coimbatore; GPUAT, Pantnagar;
BCKVV, Kalyani; ICAR-CRIJAF, Barrackpore; PAJANCOA, Puduchery; BHU, Varanasi; AAU,
Jorhat; JAU, Gujarat; SKUAT, Srinagar; BAU, Ranchi; ICAR-IISR, Lucknow; ICAR-Complex,
Manipur

21

25

AINP on Soil Biodiversity-Biofertilizers

AAU, Jorhat; ANGRAU, Amaravathi; BAU, Ranchi; HAU, Hisar; JNKVV, Jabalpur; KAU,
Thrissur; MAU, Parbhani; MPUAT, Udaipur; OUAT, Bhubaneswar; RAU, Pusa; TNAU,
Coimbatore; YSPUHF, Solan; CRRI, Hazaribagh; ICAR-IARI, New Delhi; DGR, Junagarh;
GBPUAT, Pantnagar; UAS, Dharwad

14

17

CRPonCA

ICAR-IISS Bhopal, ICAR-CRIDA Hyderabad, ICAR-IARI Delhi, ICAR-DWR Jabalpur, ICAR-
RCER Patna, ICAR-CSSRI Karnal, ICAR-NIASM Baramati, ICAR-IIWBR Karnal, ICAR-NRRI
Cuttack, ICAR-IIFSR Modipuram, ICAR-CIAE Bhopal

13

The institute established Industry linkages with the commercialization of institute technology with NextGen
Agro, Wardha, Maharashtra; WS Telematics Pvt Ltd, New Delhi and Digital Rural India Mission Pvt Ltd, Amravati,

Maharashtra
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0 ONGOING RESEARCH PROJECTS

7.1 Programme I: Soil Health and Input Use 6. Soil health assessment and input use efficiency
Efficiency

(A) Institute Project

1.

Long-term evaluation of integrated plant nutrient
supply modules for sustainable productivity in
Vertisol

Investigators: BP Meena, AK Biswas, AB Singh, RS
Chaudhary, RH Wanjari, Khushboo Rani, Hiranmoy
Das

Mineralogy of Vertisols in relation K availability in
central and western India

Investigators: Gurav Priya Pandurang, AO Shirale,
BP Meena, BL Lakaria, Sanjay Srivastava, P
Chandran (ICAR-NBSS&LUP, Nagpur), S Sandeep

Micronutrients distribution in major soil orders of
India as influenced by soil properties and land
use pattern

Investigators: SK Behera, AK Shukla, Rahul Mishra,
NK Sinha, JK Thakur, K Kartikeyan (ICAR-NBSS&LUP,

Nagpur)

Enhancement of Soil Health and Livelihood of
Tribals in Central India

Investigators: RH Wanjari, R Elanchezhian, Prabhat
Tripathi, RK Singh, KC Shinogi, MV Coumar, Narayan
Lal, J Somasundaram, AO Shirale, Asit Mandal,
Hiranmoy Das, AB Singh, Asha Sahu, SK Beheraq,
AK Vishwakarma, M Mohanty, Seema Bhardwaj,
Madhumonti Saha, Sanjay Srivastava, K Bharati
Priya Gurav, BP Meena, AK Tripathi, Abhijit Sarkar,
NK Sinha, JK Thakur, Khushboo Rani, DK Yaday,
Immanuel C Haokip, Dhiraj Kumar, Rahul Mishra,
M Homeshwari Devi, I/c KVK Barwani (MP), I/c KVK
Rajnandgaon (Chhattisgarh) and I/c KVK Betul (MP)

Assessment of nutrient (N & P) use efficiency in
wheat genotypes for improved crop productivity

Investigators: R Elanchezhian, AO Shirale, BP
Meena, Alka Rani, Sanjay Srivastava, Ajay, AK
Biswas, MV Coumar, AB Singh and Renu Pandey
(ICAR-IARI, New Delhi).

10.

1.

a. Development of agri-horticultural system for
central India under Vertisols, its impact on soil
health and improvement in productivity and
quality of fruits

Investigators: Narayan Lal, BL Lakaria, AK
Vishwakarma, Asha Sahu, Hironmoy Das, AK
Biswas and Pradip Dey

Studying of climate change impact on nitrogen
dynamics and water use in two contrasting
cropping system of Central India

Investigators: NK Lenka, Sangeeta Lenka, Pramod
Jha, JK Thakur, BP Meena

Enhancing livelihood security of subsistence
farming community through improvement in

soil health crop productivity and capacity building
in Bhopal district of Madhya Pradesh

Investigators: BL Lakaria, Ajay, AK Vishwakarma,
Jitendra Kumar, Dolamani Amat and all scientists

Phosphorus potassium and zinc dynamics
under conservation agriculture in diverse agro-
ecological zones

Investigators: Khushboo Rani, Priya Guray,
PramodJha, AK Vishwakarma, Sanjay Srivastava
and AK Biswas

Effect of long-term nutrient management on
various fractions and forms of soil organic carbon
and nitrogen, carbon stabilization and biological
activity in dominant cropping systems

Investigators: Dhiraj Kumar, RH Wanjari, Pramod
Jha, Somasundaram Jayaraman, Jitendra
Kumar, Sudeshna Bhattacharjya, Immanuel C
Haokip and Rahul Mishra

Assessing soil quality and yield sustainability
under long term soil test crop response
correlation (STCR) based nutrient in major soil
orders of India
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Investigators: Immanuel C Haokip, Pradip Dey,
NK Lenka, Dhiraj Kumar, MHomeshwari Devi,
Khushboo Rani, RH Wanjari, AK Tripathi

(B) Externally Funded Projects

12.

13.

14.

15.

16.

17.

All India Network Programme on Organic Farming
(ICAR, New Delhi)

Investigators: AB Singh, BP Meena, BlLakaria, R
Elanchezhian,JK Thakur, NK Sinha, Abinash Das

Ensuring food security, sustainability and soil
health through resource conservation-based
farmer FIRST approach in central India, (ICAR New
Delhi)

Investigators: AK Patra, AK Vishwakarma, RK Singh,
AB Singh, BL Lakaria, RH Wanjari, K Bharati, Asha
Sahu, Shinogi KC, AO Shirale, Hiranmoy Das, D.K.
Yadav, Immanuel CH, Sanjay Srivastava

Studies on N-(n-butyl) Thiophosphoric Triamide
(NBPT) as a Urease Inhibitor for Improving Nitrogen
Use Efficiency in major cropping systems in India
funded by ICAR- CIMMYT collaboration

Investigators: Pramod Jha, R Elanchezhian, BL
Lakaria, BP Meena, Pradip Dey, AK Biswas

Development of Nano Sensor and its application
through cloud-based network for real time
irrigation to soil and plant funded by NASF, ICAR,
New Delhi

Investigators: Tapan Adhikari, CD Singh, Samir
Kumar Pal, SN Bose

Hyperspectral reflectance and multi-nutrient
extrant based assessment of soil properties for
sustainable soil health in India funded by NASF

Investigators: MV Coumar, Pradip Dey, Immanuel
C.H.

Sustainable biochar production agroforestry
systems and its application: A climate resilient soil
management approach funded by ICRAF, Nairobi

Investigators: BL Lakaria, Pramod Jha, AK Biswas,
AK Vishwakarma, BP Meena, M Vassanda Coumair,
Jitendra Kumar, Abinash Das, AK Patra, Javed
Rizvi, SK Dhyani, Ageel Hasan Rizvi, Archna Singh,
Jamal Pervez Noor

18.

ICAR-Indian Institute of Soil Science

Assessment of Traditional Knowledge System
of Tribal Farmers for Managing Land Resources
funded by DST, MoSC, New Delhi

Investigators: Shinogi KC, Sanjay Srivastava,
Sudesna Bhattacharjya, Dinesh Kumar Yadav

7.2 Programme lI: Conservation Agriculture

and Carbon

Sequestration vis-a-vis

Climate Change

A.
19.

20.

21.

22.

Institute Projects

Climate change impact on water productivity of
major crops in central India

Investigators: NK  Sinha, M Mohanty, J
Somasundaram, Pramod Jha, Alka Rani, Seema
Bhardwaj, Hiranmoy Das, KM Hati, RS Chaudhary

Impacts of conservation agriculture on runoff and
soil loss under different cropping system in
Vertisols

Investigators: Prabhat Tripathi, RK Singh, RS
Chaudhary, Seema Bhardwaj, J Somasundaram,
M Mohanty, KM Hati, Rahul Mishra.

Impact of climate change on soil processes

a. Impact of climate change on soil physical
process in maize based cropping systems in
vertisols of central India

Investigators: Jitendra Kumar, NK Sinha, M
Mohanty, J Somasundaram, Alka Rani, KM
Hati and RS Chaudhary

b. Downscaling of satellite-derived soil moisture
product and its application for agricultural
drought monitoring and outlook

Investigators: Alka Rani, NK Sinha, M Mohanty,
Jitendra Kumar, Seema Bhardwaj, RS
Chaudhary, KM Hati and RK Singh

External funded projects

Assessment of important soil properties of India
using mid-infrared spectroscopy (ICAR-ICRAF,
Nairobi)

Investigators: NK Sinha, KM Hati, M Mohanty, Pramod
Jha, RS Chaudhary, JK Thakur, MV Coumar, Pradip
Dey, Dhiraj Kumar, AK Patra, Javed Rizvi
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23.

24.

25.

CRP-Conservation Agriculture (LCPC: Dr AK Biswas
and DLCPC: Dr RSChaudhary) (ICAR)

a. Development, refinement and validation of
conservation agriculture in Vertisols of central
India and quantifying impact of CA practices
on soil and environment

Investigators: KM Hati (PPI), J Somasundaram,
AK Vishwakarma, RK Singh, Pramod Jha

b. Demonstration of best-bet conservation
agriculture practices on farmers' fields in
Vertisols of central India

Investigators: AK Vishwakarma, RH Wanjari,
RK Singh, KC Shinogi, AK Tripathi (BP Meena Pl
w.e.f August 21, 2023)

c. Fine-tuning of conservation agricultural
practices for Vertisols of central India

Investigators: J Somasundaram, BP Meena
and Abhay Shirale, (P. Tripathi as Pl w.e.f. |
August, 2023)

d. Development of water and nutrient
management practices in  conservation
agriculture for Vertisols of central India

Investigators: RK Singh, Sanjay Srivastava,
Priya Gurav and NK Sinha

e. Impact of conservation agricultural practices
on soil health, carbon sequestration and
greenhouse gas emissions in different
production systems

Investigators: Pramod Jha, Bllakaria, M
Mohanty, JK Thakur and K Bharati

Modelling soil carbon storage and dynamics in
different agro-ecosystems of India under the
changing climate scenarios funded by NICRA

Investigators: NK Sinha, M Mohanty, Pramod Jha,
J Somasundaram, Dhiraj Kumar, RH Wanjari,
Prabhat Tripathi, J Kumar and R Mishra

Integrated assessment of soils and crops under
varying climate conditions to improve nutrient
dynamics and efficiencies, carbon sequestration
and greenhouse gas mitigation funded by NICRA

Investigators:NK  Sinha, M  Mohanty, J
Somasundaram, Pramod Jha, K Bharati, Jitendra
Kumar, Sangeeta Lenka, JK Thakur, Abinash Das,

Annual Report 2023 I I I .

KM Hati, RS Chaudhary, Dhiraj Kumar, T Adhikari
and R Mishra

26. ICAR Network Program on Precision Agriculture

Investigators: NK Sinha, J Somasundaram,
MMohanty, S Srivastava, Jitendra Kumar, Dhiraj
Kumar, Alka Rani, CH Immanual, RS Chaudhary, N
Sahu and Rahul Mishra

7.3 Programme lll — Soil Microbial Diversity
and Biotechnology

A. Institute Project

27. Characterization and prospecting of soil biota for
enhancing nutrient use efficiency

a. Deciphering thermophiles from hot springs of
Central India for rapid decomposition of crop
residues

Investigators:.  Asha  Sahu,  Sudeshna
Bhattacharjya, Dolamani Amat, Nisha Sahu, K
Bharati and Anita Tilwari

b. Exploring endophytic microbial diversity of
selected maijor field crops of India for nutrient
supplementation and biocontrol

Investigators: JK Thakur, Asit Mandal, Dolamani
Amat and MC Manna

c. Effect of in-situ decomposition of crop residue
mediated by lignocellulolytic microbes on soil
health under rice-wheat cropping system

Investigators: Abinash Das, Dolamani Amat

d. Silicon solubilizing bacteria for enhancing
nutrient use efficiency of Rice-wheat cropping
system in Vertisol of central India

Investigators: M. Homeshwari Devi
B. Externally Funded Projects

28. Evaluation of Soybean-rhizobia interaction under
elevated CO, and temperature to develop climate
ready microbial inoculants for central India (IcAR,
AMAAS)

Investigators: SR Mohanty, K Bharati, Asit Mandal
29. Microbial based agricultural waste management

using vermi composting funded by Swachchta
Action Plan, ICAR, New Delhi
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Investigators: AK Patra (Project leader), AK
Vishwakarma (Pl), JK Thakur, AB Singh, BL Lakaria,
BP Meena (Pl w.e.f 21 August 2023) RS Chaudhary,
Asha Sahu, Asit Mandal DK Yadav, Abhijit Sarkar

30. Phyllosphere methylotroph driven bioconversion
of atmospheric greenhouse gas and volatiles to
plant metabolites leveraging primary productivity
in major crops and mitigation of climate change
funded by Indo-France

Investigators: SP Datta, SR Mohanty, K Bharati, AK
Patra, M. Homeshwari Devi

7.4 Programme [IV: Soil Pollution,
Remediation and Environmental Security

A. Institute Project

31. Quantitative assessment of acid mine drainage
affected areas in Madhya Pradesh

Investigators: Madhumonti Saha, Ajay, Abhijit
Sarkar, JK Saha and Hiranmoy Das

32. Heavy metal and its remediation for sustainable
crop production and environmental protection

a. Assessment/quantification of soil heavy
metals using spectroscopy and multi spectral
remote data from industrial areas of Kanpur

Investigators:Nisha Sahu, JK Saha, NK Sinha, H
Biswas (ICAR-NBSSLUP Nagpur), Mrunalinikan
cheti (ICAR-IIPR, Kanpur), Rahul Mishra

b. Municipal solid waste compost quality
assessment for sustainable crop production
and environmental protection

Investigators: M Vassanda Coumar, Tapan
Adhikari, Abhijit Sarkar, Nisha Sahu, JK Sahaq,
Hiranmoy Das, Ajay, DK Yadav and SK Meena
(cpcB)

c. Quantification of heavy metal concentration
in contaminated soils, sludge and compost
using pXRF and ICP-OES”

Investigators: Rahul Mishra, NK Sinha, KM Hati,
MV Coumar, M Mohanty, Abhijit Sarkar, Dhiraj
Kumar, DK Yadav, RS Chaudhary, JK Saha and
Nisha Sahu

d. Risk minimization and economic exploration
of municipal sludge

Investigators: Abhijit Sarkar, Add S Lenka, M
Saha, DK Yadav, R Mishra, A Das, MV Coumair,
Ajay, JK Saha and AK Patra

B. Externally Funded Projects

33. Use of fly ash in agriculture for sustainable
crop protection and environmental protection
fundedby NTPC, Noida

Investigators: JK Saha, MV Coumar, AK Patra,
Tapan Adhikari, Ajay, KM Hati, Abhijit Sarkar,
Rahul Mishra, Sangeeta Lenka, Asit Mandal, AK
Vishwakarma, Madhumonti Saha, Hiranmoy Das,
Nisha Sahu, DK Yadav, BP Meena

34. Investigation of potentials of soil as a sink for
nitrous oxide and strategies for mitigation nitrous
oxide emission funded by DST SERB-POWER
Fellowship

Investigators: Sangeeta Lenka

35. Do agricultural micro plastics undermine food
security and sustainable development in less
economically developed countries?

Investigators: AK Patra, Tapan Adhikari, JK Thakur,
Asit Mandal

36. Valorization of sewage sludge: Waste to wealth
using nanotechnology for circular economy
funded by MPCST

Investigators: Dinesh Kumar Yadav, Sangeeta
Lenka, Abhijit Sarkar, MV Coumar, JK Saha

Collaborative projects in other institutes where
ICAR-IISS scientists are associated

+ Development and promotion of CA machinery
(ICAR-1ISS, Bhopal and ICAR-CIAE, Bhopal)

Investigators: Dushyant Singh, NS Chandel, AK
Vishwakarma

+ Enhancing input use efficiency and productivity of
pulses production system in central India (ICAR-
ISS, Bhopal and ICAR-IIPR, Kanpur)

Investigators: Sandeep Kumar, Narendra Kumar,
Pramod Jha, R Elanchezhian

« Monitoring, mapping and development of
agricultural farms using GIS at ICAR-CIAE

Investigators: Shashi Rawat, K Singh, HS Pandey
and Khushboo Rani

« Hyper spectral reflectance and multi nutrient
extractant based rapid assessment of soil
properties for sustainable soil health in India

Investigators: P Santra, P Dey, MV Coumar and
Immanuel C Haokip

ICAR-Indian Institute of Soil Science
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CONSULTANCIES, CONTRACTUAL
SERVICES, PATENTS AND
TECHNOLOGY COMMERCIALIZATION

Consultancies /[Contractual Services

S. No. Title Sponsorer Project team

Evol'uatl'n‘g the effept Of. B'O'So."? on soil nutr!ent M/s Blu Soils Agro | Asit Mandal, JK Thakur, AB Singh, R

1 availability and microbial activity under maize- .
. i . 2 Pvt. Ltd, Patna Elanchezhian, AK Patra

wheat cropping system in Vertisols of Central India

On farm evaluation of ECOWELL ORGANIC PRODUCTS | M/S CUOWEED AU ST, SUREsne) Esmo ne )
2 . Ventures LLP, | Dolamani Amat, K. Bharati, AB Singh,

under soybean-wheat cropping system Indore AK Patra

ITMU filed the following patents:

Application/Registration
No.

Date of application
Filed/ submitted

Name of Innovation Technology/ Product/ Plant Variety

Patent 202311021215 Non contact sensing of water potential in a matrix 24 March 2023

Bacterial exopolysaccharide based bioformulation and uses

Patent 202311034460
thereof

17 May 2023

Commercialization of technology

Dr Sanjay Srivastava, Pl, Mridaparikshak and I/c, ITMU with the assistance of PME Cell of the institute has
commercialized the technology of refill of Mridaparikshak Mini Lab to WS Telematics Pvt. Ltd., January 16-17,
2023 (Rs. 100000 +GST as license fee).




N ||
0 PUBLICATIONS

9.1 Papers in Research journal 6.

9.1.1. International/ National (NAAS rating more
than 6)

1. Behera SK, Shukla AK, Pachauri SP, ShuklaV,
Sikaniyay, Srivastava PC(2023). Spatio-temporal
variability of available sulphur and micronutrients
(zn, Fe, Cu, Mn, B and Mo) in soils of a hilly region
of northern India. Catena 226, 107082. https://
doi.org/10.1016/j.catena.2023.107082.(NAAS 7.
rating:12.37)

2. Bharati K, Verma H, Parmar R, Devi MH, Atoliya N,
Bajpai A, Shinoji KC, Singh AB, Patra A, Jain D, Dubey
G and Mohanty SR (2023). Methane consumption
under the influence of different nitrogen sources
in a tropical soil ecosystem. Pedobiologia -
Journal of Soil Ecology.doi:https://doi.org/10.1016/j. 8.
pedobi.2023.150891 (IF: 2.128)..(NAAS rating: 8.13)

3. Bhattacharjya S, Ghosh A, Sahu A, Agnihotri R, Pal
N, Sharma P, Manna MC, Sharma MP, Singh AB
(2023). Utilizing Soil Metabolomics to Investigate
the Untapped Metabolic Potential of Soil Microbial
Communities and Their Role in Driving Soil
Ecosystem Processes: a review. Applied Soil 9,
Ecology. 195, 105238. (NAAS rating:11.51)

4. Bhattacharyya R, Bhatia Al, Ghosh BN, Santra P,
Mandal D, Kumar G, Singh R, Madhu M, Ghosh A,
Mandal AK, Ranjan Pl, Ashim D, Parbodh CS, Mandal
UK, Jha P, Anil KS. Lalitha M, Kumar M, Panwar NR,
Sarkar D, Patra AK, Kundu S, Fullen MA, Poesen
J, Das BS, Reddy NN, Chaudhari SK (2023).Soil

Degradation and Mitigation in Agricultural Lands 10.

in the Indian Anthropocene.European Journal of
Soil Science, 74(4), e13388.(NAAS rating:10.18)

5. Bhavya N, Murthy RK, Govinda K, Uday Kumar SN,
Basavaraj PK, Sageebulla HM, Gangamrutha GV,
Srivastava S (2023). Fertilizer prescription model
through soil test crop response approach for
carrot (Daucuscarota) on an Alfisols of Southern
India, Theoretical Biology Forum, 12 (2), 93-100. 1.
(NAAS rating: 6.46)
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Choudhary M, Sinha NK, Mohanty M, Jayaraman S,
Kumari N, Jyoti B, Srivastava A, Thakur JK, Kumar
N, Jha P, Kumar D, Kumar J, Mishra R, Wanjari RH,
Chaudhary RS, HatiKM, Bisht J, Pattanayak A (2023).
Response of contrasting nutrient management
regimes on soil aggregation, aggregate
associated carbon and macronutrients in a 43-
year long-term experiment. Sustainability 15(3):
2679. (NAAS rating: 9.89)

Das A, Purakayastha TJ, Ahmed N, Das R, Biswas
S, Shivay YS, SehgalVK, Rani K, Trivedi A, Tigga P,
Sahoo J, Chakraborty R, Sen S (2023). Influence
of Clay Mineralogy on Soil Organic Carbon
Stabilization under Tropical Climate, India. Journal
of Soil Science and Plant Nutrition, 23(1),1003-1018.
(NAAS rating: 9.61)

Dhaliwal, SS, Sharma V, Shukla AK, Kaur J, Verma V,
Kaur M, Behera SK, Singh, P(2023). S genotypes to
Mn application for yield and quality parameters
under Mn deficient soil of north-western India.
Journal of Plant Nutrition46(15), 3697-3714.
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Dhaliwal, SS, Sharma V, Shukla AK, Behera SK,
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M, Hossain A(2023).Biofortification of wheat
(Triticumaestivum L) genotypes with zinc and
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quality in sandy loam soil. Frontiers in Sustainable
Food Systems 7,11640I11. https://doi.org/10.3389/
fsufs.2023.1164011. (NAAS rating: 11.01)

Dhaliwal SS., Sharma V, Shukla AK, Behera SK,
Verma V, Kaur L, Verma G(2023). Optimization
of phosphorus (P) induced zinc (zn) deficiency
in low and high P soils and monitoring their
effect on productivity, Zn and P uptake by
wheat (Triticumaestivum L.). Journal of Plant
Nutrition46(6), 917-928.https://doi.org/10.1080/01
904167.2022.2144365.(NAAS rating: 8.28)
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RK, Sanwal RC, Reager ML (2023). Estimation
of Potassium by Mehlich-3 Extractant Under
Integrated Nutrient Management.National
Academy Science Letters:1-4 (NAAS rating: 6.65).
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(2023). Potassium fractions in black soil mediated
by integrated nutrient management modules
under maize-chickpea cropping sequence. PLoS
One. 18(9):20292221. (NAAS rating: 9.75).

Dutta A, Lenka NK, Hazra KK, (2023). Impact of
heat stress on soil-plant phosphorus dynamics
and yield of chickpea. Journal of Plant Nutrition.
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Fagodiya RK, Singh A, Singh R, Rani S, Kumar S,
Rai AK, Sheoran P, Chandra P, Yadav RK, Sharma
PC, Biswas AK, Chaudhari SK (2023). The food-
energy-water-carbon nexus of the rice-wheat
production system in the western Indo-Gangetic
Plain of India: An impact of irrigation system,
conservational tillage and residue management.
Science of The Total Environment.860:160428
(NAAS rating:16.75)

Garnaik S, Samant PK, Mandal M, Sethi D, Wanijari
RH, Mohanty TR, Dwivedi SK, Parihar CM and Nayak
HS (2023). Long-term assessment of diverse
nutrient management strategies in a rice-rice
cropping system: analyzing yield trends, resource
use efficiency and economic viability over a
sixteen-year period. Journal of Plant Nutrition
47(2): 1-21 (DOI: 10.1080/01904167.2023.2291018).
(NAAS rating: 8.10)

Kumar J, Kalita H, Rekhung W, Alone RA, Angami T,
Jini D, Makdoh B, Touthang L, Khatri N, Singh AP, Sinha
NK, Kumar D, Chaudhary RS (2023). Dynamics of soil
organic carbon of jhum agriculture landuse system
in the heterogeneous hill of Arunachal Pradesh,
India. Scientific Reports 13(1): 12156 DO 10.1038/
$41598-023-38421-1. (NAAS rating: 10.60).
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A microbiological perspective. Land Degradation
& Development. (NAAS rating: 10.70)

Kumar J, Kalita H, RekhungW, Alone RA, Angami,
T, Jini D, Chaudhary RS (2023). Dynamics of soil
organic carbon of jhum agriculture land-use
system in the heterogeneous hill of Arunachal
Pradesh, India. Scientific Reports,13(1),12156.(NAAS
rating: 11.00)
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on System Productivity, Soil Carbon Dynamics
and Energetics.Sustainability.15(2): 1054. (NAAS
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Lal N, Kumar A and Pandey SD (2023). Effects of
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diversity of Litchi chinensisSonn. Bangladesh
Journal of Botany. 52(1): 197-202. (NAAS rating:
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Screening of litchi genotypes for fruit cracking
and the relationship of cracking to fruit and
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for hybridization in litchi and assessment of
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Path Analysis for the Selection of Elite Clones
in Litchi Based on Certain Traits. Erwerbs-
Obstbau.65:501-507. (NAAS rating: 7.21)

Lal N, Singh A, Kumar A, Marboh ES, Gupta AK,
Pongener A, Nath V, Pandey SD (2023). Hurdles in
developing hybrids: Experience from a decade of
hybridization in litchi. Euphytica. 219: 216. (NAAS
rating: 8.19)

Lal N, Singh A, Singh SK, Kumar A, Pandey SD, Nath
V(2023). Morphological diversity in litchi based on
phenological traits. Indian Journal of Horticulture.
80(1): 30-36. (NAAS rating: 6.0).

Lal N, Biswas AK (2023). Allelopathic Interaction
and Eco-physiological Mechanisms in Agri-
horticultural Systems: A Review.Erwerbs-Obstbau:
1-12 (NAAS rating 7.21).

Mahawar N, Srivastava S, Gupta SC, Trivedi SK
(2023). Comparison between DTPA Extracting
Methods for Available Zinc with Multinutrient
Extractants in  Vertisols and Inceptisols,
International, Journal of Plant & Soil Science, 35
(18),1299-1304. (NAAS rating: 9.61)

Meena SN, Sharma SK, Singh P, Asha Ram, Meena
BP, Jain D, Singh D,Debnath S, Yadav S, DhakadU,
VermaP,Meena JK,Nandan $(2023). Tillage-based
nutrient management practices for sustaining
productivity and soil health in the soybean-wheat
cropping system in Vertisols of the Indian semi-
arid tropics. Frontiers in Sustainable Food Systems.
7, 1234344, doi: 10.3389/fsufs.2023.1234344.(NAAS
rating: 11.01)

Mishra R, Datta SP, Golui D, Meena MC, Dwivedi
BS, Rahman MM, Bandyopadhyay K, Bhatia
A, Pandey PS (2023). Evaluation of different
extractants to estimate bioavailable arsenic in
soil. Communications in Soil Science and Plant
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Mohanty SR, Mahawar H, Bajpai A, Dubey G,
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Patra A, Kollah B. (2023). Methylotroph bacteria
and cellular metabolite carotenoid alleviate
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plants. Front. Microbial. 13: 899268. doi: 10.3389/
fmicb.2022.899268.(NAAS rating: 12.06)
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Agronomy and Soil Science, 69 (15), 1-17.(NAAS
rating:8.24)

Nandi R, Mukherjee S, Bandyopadhyay PK, Saha
M, Singh KC, Ghatak P, Kundu A, Saha S, Nath R,
Chakraborti P (2023). Assessment and mitigation
of soil water stress of rainfed lentil (Lens
culinariesMedik) through sowing time, tillage and
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Management 277, 108120. https://doi.org/10.1016/j.
agwat.2022.108120 (NAAS rating: 12.61)
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inmulti-ratoon sugarcane.fFrontiers in Sustainable
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KV, Shanker AK, Prasad JVNS, Rao MS, Sumanta K,
Indoria AK, Kumar U, Rao KS, Anna Sk, Rao CS, Singh
VK, Biswas AK, Chaudhari SK (2023).Soil bacterial
community structure and functioning in a long-
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Microbiology.14:1102682.(NAAS rating:12.06)

Rani K, Datta A, Jat H, Choudhary S, Sharma M,
PC and Jat ML (2023). Assessing the availability
of potassium and its quantity-intensity relations
under long term conservation agriculture based
cereal systems in North-West India. Soil and
Tillage Research, 228,105644. (NAAS rating: 13.37)

Roy P, Bhattacharyya R, Biswas DR, Singh R, Das TK,
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Journal of Agricultural Sciences, 93(7), 768-773.
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Jha P. (2023). Impact of agro-geotextiles on soil
aggregation and organic carbon sequestration
under conservation tilled maize-based cropping
system in the Indian Himalayas. Frontiers in
Environmental Science-Soil Processes.1l: 1309106.
(NAAS rating: 11.41)

Saha M, Sarkar A, Das M, Ghosh A, Yadav DK,
Biswas SS (2023). Crop Diversification in Rice-
Based Agroecosystem: Medium-Term Effects
on Soil Properties, Carbon and Other Nutrients’
Stoichiometry, and System Productivity. Journal
of Soil Science and Plant Nutrition 12, 1-7. (NAAS
rating: 9.61)

Singh K, Thakuria D, Puyam A, Devi MH, Kumar
V (2023). Root nodulation and yield of French
bean (Phaseoulus vulgaris) are altered by
fallow length in slash-and-burn agriculture.
Archieves of Agronomy and Soil Science. DOI:
10.1080/03650340.2023.2241843 (IF: 2.242). (NAAS
rating:8.24)

Shirale AO, Meena BP, Biswas AK,Gurav Priya P.,
Srivastava S, DasH, Thakur JK, PatraAK, RaoA. S.
(2023) Characterization and K Release Pattern
of Glauconite in Contrasting Soils of India.
Journal of Soil Science and Plant Nutritionhttps://
doi.org/10.1007/s42729-023-01379-0.(NAAS
rating:9.61)

Shukla AK, Behera SK,Lakaria BL, Tripathi A(2023).
Effect of land use and soil depth on distribution
of phyto-available nutrients and SOC pools of
Vertisols in central India. Environmental Monitoring
and Assessment 195, 1405. https://doi.org/10.1007/
s10661-023-12032-9.(NAAS rating: 9.31)

Vishwakarma AK, Meena BP, Das H, Jha P, Biswas
AK, Bharati K, Hati KM, Chaudhary RS, Shirale
AO, Lakaria BL, Gurav Priya P, Patra AK (2023).
Impact of sequential herbicides application
on crop productivity, weed and nutrient
dynamics in soybean under conservation
agriculture in Vertisols of Central India. Plos one.
18(1):20279434(NAAS rating: 9.75)

Yadav RK, Purakaystha TJ, Kumar D, Jha PK, Mahala
DM, Yadav DK, Khan MA, Singh S, Singh S, Prasad
PVV (2023). Long-term impact of manuring on
soil organic matter quality under field cropping
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systems. Frontiers in Environmental Science 1
1116930 https://doi.org/10.3389/fenvs.2023.1116930.
(NAAS rating: 10.60)

9.1.2 International / National (NAAS rating less
than 6)

1.

Bhinda NK, Singh Y, Dixit AK, Kumar D(2023). Effect
of sulphur, zinc and boron on growth and yield of
irrigated Indian mustard (Brassica juncea L.) in
Bundelkhand region. Journal of Oilseed Brassica
14(2): 99-104. (NAAS rating: 4.78).

Das A, Purakayastha TJ, Ahmed N, Das R, Biswas
S, Shivay YS, Sehgal VK, Rani K(2023). Assessment
of Soil Carbon Mineralization and Stock in
Mineralogically Different Agricultural Soils of India.
Journal of the Indian Society of Soil Science, 71(2),
180-191 (NAAS rating: 5.31)

Devi MH, Haokip IC, Sahu A, Bhattacharjya S,
Bharati K and Mohanty SR (2023). The crucial
role of elevated carbon dioxide and temperature
on soil biodiversity in agricultural ecosystems:
A comprehensive review. Biological Forum: An
International Journal. 15(9): 922-931. (NAAS rating:
5.11)

Dhaliwal SS, Sharma V, Shukla AK, Gupta RK, Verma
V, Kaur M, Behera SK, Singh P (2023). Residual effect
of organic and inorganic fertilizers on growth, yield
and nutrient uptake in wheat under a basmati
rice-wheat cropping system in north-western
India. Agriculture 13, 556. https://doi.org/10.3390/
agriculture13030556 (Impact factor 3.3)

Dhaliwal SS, Shukla AK, Behera SK, Dubey SK,
Sharma S, Randhawa MK, Kaur G, Walia SS, Toor AS
(2023). Impact of fertilization and tillage practices
on transformations of carbon, essential plant
nutrients and microbial biota composition in soils
- A review. Technology in Agronomyhttps://doi.
org/10.48130/tia-0023-0020

Haokip IC, Devi MH, Sunil BH, Srivastava S, Subash,
Santhi R(2023). Impacts of long-term nutrient
management based on soil test and crop
response on soil health and yield sustainability
in Typic Haplustalf. International Journal of Plant
and Soil Science. 35(24): 342-348 .(NAAS rating:
5.07)
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Haokip IC, Devi MH, Tasung A, Srivastava $(2023).
Determination of phosphorus fertilizer dose for rice
using Mitscherlich-Bray Equation. International
Journal of Plant and Soil Science. 35(17): 499-503
(NAAS rating: 5.07)

Jain P, Rai HK, Singh V, Upadhyay AK, Sahu RK,
Rawat A, Behera SK, Singh RB(2023). Vertical
distribution of DTPA extractable micronutrients
in two distinct soils of central India under diverse
land-uses. International Journal of Plant & Soil
Science 35 (10), 108-117. https://doi.org/10.9734/
ijpss/2023/v35i102930(NAAS rating: 5.07)

Jha P, Lakaria BL Meena BP, Vishwakarma
AK, Biswas AK (2023). Biochar for Carbon
Sequestration, Soil Health Management and
Climate Change Mitigation. Indian Journal of
Fertilisers 19 (4):372-384. (NAAS rating: 4.76)

Kamireddy M, Behera SK, Kancherla S (2023).
Establishing critical leaf nutrient concentrations
and identification of yield limiting nutrients
for precise nutrient prescriptions of oil palm
(Elaeisguineensis Jacq) plantations. Agriculture13,
453. https://doi.org/10.3390/agriculture13020453
(Impact factor: 3.3)

Kumar D, Patel KC, Shukla AK, Behera SK, Ramani
VP, Suthar B, Patel RA (2023). Long-term impact of
boronaddition atvarious dosagestoaGroundnut-
Cabbage system on crop vyield and boron
dynamics in Typic Haplustepts. Agriculture 13,
248. https://doi.org/10.3390/agriculture13020248
(Impact factor: 3.3)

Lal N, Kumar A, Marboh ES, Pandey SD, Nath
V(2023). Genetic diversity in litchi (Litchi chinensis)
for morphological and physico-chemical traits.
Current Horticulture 11(1): 33-36 (NAAS rating:
453).

Lal N, Singh A and Pandey SD. 2023. Sunburn and
fruit cracking in Litchi (Litchi chinensisSonn.) cv.
‘Rose Scented. Emergent Life Sciences Research.
9(2): 260-264(NAAS rating: 5.41).

Lenka S, Malviya SK, Lenka NK, Saha JK, Yadav
DK(2022). Temperature regulates soil organic
carbon mineralization in aggregate fractions
under different tillage and nutrient management.
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Climate Change and Environmental
Sustainability.10 (1). (NAAS rating: 5.28).

Malgaya G, Vishwakarma AK, Kushwah SS, Wanjari
RH, Jha P, Biswas AK, Hati KM, Rani K, Das A, Parmar
B, Para PK(2023). Standardization of Management
Strategy for Chickpea (Cicer arietinum L.) under
Different Levels of Crop Residue Retention in
Conservation Agriculture. International Journal of
Plant & Soil Science.35(14):175-182.(NAAS rating:
5.07)

. Malgaya G, Vishwakarma AK, Kushwah SS, Wanijari

RH, Rani K, Das A, Meena BP, Parmar B (2023).
Crop residue retention and herbicide application
on performance of Maize (Zea mays L) under
conservation agriculture in Vertisol of central
India. Annals of Plant and Soil Research, 25(4),
595-602 (NAAS rating: 4.61)

Meena BP, Shirale AO, Yadav DK, Jha P, Yadav
D, Gurav Priya P, Yeasin MD, Biswas AK(2023).
Millets for Sustainable Food and Nutrition Security.
Indian Journal of Fertilisers 19 (5): 412-432.(NAAS
rating:4.76)

Datta SP, Meena MC, Golui D,
Bandyopadhyay KK, Bhatia A, Chaudhary A(2023).
Geostatistical analysis of arsenic contamination
in soil and comparison of interpolation techniques
in Nadia district of Bengal, India.Emer Life Sci
Res 9(1): 83-90. DOI: https://doi.org/10.31783/
elsr.2023.918390(NAAS rating: 5.41)

. Parmar B, Vishwakarma AK, Gupta V, Jha P, Biswas

AK, Hati KM, Malgaya G, Nagwanshi A, Singh S,
Yadav R (2023). Influence of Different Residue
Retention and Nutrient Levels on Crop Productivity
of Soybean (Glycine max L.) under Conservation
Agriculture. International Journal of Plant & Soil
Science, 35(19), 1192-1203.(NAAS rating: 5.07)

Sharma VK, Das TK, Kumar S, Chopra |, Kothari S,
Roy A, Das A (2023). Effect of nitrogen level and
herbicide management on soil microbial function
under conservation agriculture in Maize-Wheat
system. Annals of Plant and Soil Research, 25(4):
541-548. (NAAS rating: 4.61)

Sharma PK, Elanchezhian R, Narwariya R, Coumar
MV, Biswas AK, Singh SS, Panwar D (2023).
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pandemic. Food and Scientific Reports 4(5): 19-
35.

Lal N, Kumar A (2023). Promising litchi genotypes
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Legume Crop Management. Technical Bulletin pp:
28.

Elanchezhian R, Tripathi P, Yadav DK, Coumar V ,
Lal N, Sahu N, Singh MK, Rajput BS, Singh RK, Singh
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on Micro- and Secondary Nutrients and Pollutant
Elements in Soils and Plants, Department of Soil
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Dr. Dheeraj Kumar, Scientist Member
Dr. Abhijit Sarkar, Scientist Member
Shri M.K. Mulani, S.F.A.O Member
S.A.O/A.A.O (Purchase) Member
Foreign Deputation Committee
Dr. Tapan Adhikari, HOD (ESS) Chairman
Dr. Pramod Jha, Pr. Scientist Member
Dr. Sangeeta Lenka, Pr. Scientist Member
Dr. Asit Mandal, Sr. Scientist Member
Shri M.K. Mulani, S.F.A.O Member
S.A.O/A.A.O (Estt. & recruit) Member
Seminar Committee
Dr. Pramod Jha, Pr. Scientist Chairman
Dr. Nisha Sahu, Sr. Scientist Member
Dr. Sudeshna Bhattacharjya, Scientist Member
Sports Promotion Committee
Dr. R. S. Chaudhary, Pr. Scientist Chairman
Dr. R. Elanchezhian, Pr. Scientist Member
Dr. Sangeeta Lenka, Pr. Scientist Member
Dr. Nishant Sinha, Sr. Scientist Member
Dr. Rahul Mishra, Scientist Member
Dr. Abinash Das, Scientist Member
Shri. Venny Joy, Private Secretary Member
Shri. Hiralal Gupta, Assistant, IJSC Member Member
Mrs. Babita Tiwari, AAO Coordinator
Monitoring/Utilization of Plant/Machinery/Equipments/instruments
Dr. Ajay, Pr. Scientist In charge
Dr. Kollah Bharati, Pr. Scientist Member
Dr. Immanuel Chongboi Haokip, Scientist Member

Remote Sensing, GIS and Al Laboratory
Dr. N.K. Sinhaq, Sr. Scientist Chairman
Dr. Nisha Sahu, Sr. Scientist Member
Dr. Jitendra Kumar, Sr. Scientist Member
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Dr. Alka Rani Member
Dr. Rahul Mishra, Scientist Member
Training Hostel Co-ordination Committee

Dr. Rahul Mishra, Scientist Chairman
Dr. Dinesh Kumar Yaday, Scientist Member
Shri. M.K. Mulani, SFAO In-charge
Shri. P.K. Chauhan, T-5 Member
Shri. Sunny Kumar, PA Member
Shri. Sanjay Narayan Gharde Member
Shri. Jagannath Gour, SSS Care Taker
Swachh Bharat Mission
Dr. B. P. Meenaq, Sr. Scientist Nodal Officer
Dr. Asit Mandal, Sr. Scientist Member
Dr. J.K. Thakur, Sr. Scientist Member
Dr. Asha Sahu, Sr. Scientist Member
Dr. Jitendra Kumar, Sr. Scientist Member
Dr. Abinash Das, Scientist Member
Shri. Kalicharan, SSS Member
Shri. Janak Singh, SSS Member
Agricultural Knowledge Management Unit (AKMU)
Dr. N.K. Sinha, Sr. Scientist In-charge
Dr. Rahul Mishra, Scientist Member
Dr. Dhiraj Kumar, Scientist Member
Vehicle Operation Advisory Committee
Dr. Asit Mandal, Sr. Scientist Chairman
Dr. Jitendra Kumar, Sr. Scientist Member
Dr. Dinesh Kumar Yadav, Scientist Member
Shri. M.K. Mulani, SFAO In-charge
Shri. Deepak Kaul, CTO Member
Shri. Pramod K.Chauhan, TO Member
Shri. Hira Lal Gupta, Assistant Member
Shri. Sanjay Kumar Parihar, TA Member
Right To Information (RTI Cell)
Dr. R. Elanchezhian, Pr. Scientist & I/c PME Nodal officer & CPIO (Scientific)
Dr. J.K. Thakur, Sr. Scientist Member
Dr. Immanuel Chongboi Haokip, Scientist Member
S.AO CPIO (Admin. Matters)
Shri Sanjay Kumar Kori, PA Office Staff
ShriSanjay Kumar Parihar, TA Office Staff
Screen House
Dr. M.Vassanda Coumairr, Sr. Scientist Incharge
Dr. Immanuel Chongboi Haokip, Scientist Member
Dr. M. Homeshwarri Devi, Scientist Member
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Dr. Khushboo Rani, Scientist Member
Dr. Abinash Das, Scientist Member
HRD (Training)
Dr. JK. Saha, Pr. Scientist Nodal Officer
Dr. RK. Singh, Pr. Scientist Member
Dr. Kollah Bharati, Pr. Scientist Member
Dr. Immanuel Chongboi Haokip, Scientist Member
Dr. M. Homeshwari Devi, Scientist Member
Dr. Dinesh Kumar Yadav, Scientist Member

Mera Gaon Mera Gaurav

Dr. Prabhat Tripathi, Pr. Scientist Nodal Officer
Dr. Sangeeta Lenka, Pr. Scientist Member
Dr. Jitendra Kumar, Sr. Scientist Member
Dr. Sudeshna Bhattacharjya, Scientist Member
Dr. Dhiraj Kumar, Scientist Member
TSP/STC Programme Implementation Committee
Dr. RK. Singh, Pr. Scientist Chairman
Dr. R.H. Wanjari, Pr. Scientist Member
Dr. Asit Mandal, Sr. Scientist Member
Dr. K.C. Shinogiji, Sr. Scientist Member
Dr. B.P. Meenaq, Sr. Scientist Member
Dr. Jitendra Kumar, Sr. Scientist Member
Dr. Dhiraj Kumar, Scientist Member
Dr. Dinesh Kumar Yadav, Scientist Member
Shri M.K.Mulani, S.F.A.O Member
S.AO Member
Shri Sanjay Katinga, UDC Member
Schedule Castes Sub Plan (SCSP)
Dr. Ajay, Pr. Scientist Chairman
Dr. Jitendra Kumar, Sr. Scientist Member
Dr. Narayan Lal, Sr. Scientist Member
Dr. Dhiraj Kumar, Scientist Member
Dr. Immanuel Chongboi Haokip, Scientist Member
Dr. M. Homeshwari Devi, Scientist Member
Dr. Abinash Das, Scientist Member
Shri M.K. Mulani, S.F.A.O Member
S.AO Member
Dr. B.P. Meenaq, Sr. Scientist Member Secretary
Campus Development and Facility Committee
Dr. Sanjay Srivastava, Pr. Scientist &I/c PC STCR Chairman
Dr. Dhiraj Kumar, Scientist Member
Dr. Sudeshna Bhattacharjya, Scientist Member

Dr. Dinesh Kumar Yadav, Scientist Member
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Dr. Khushboo Rani, Scientist Member
Dr. Abinash Das, Scientist Member
Shri M.K. Mulani, S.F.A.O Member
S.AO Member
Shri Venny Joy, Private Secretary Member
Shri Hukum Singh TO Member
Shri Sukram Sen, TO Member
Shri Sunny Kumar, PA Member
Shri Kalicharan, SSS Member
Punctuality Committee/Biometric Monitoring Committee
Dr. S.K. Behera, HOD (SC&F) Chairman
Dr. Tapan Adhikari, HOD (ESS) Member
Dr. N.K. Lenka, HOD (SPD) Member
Dr. S.R. Mohanty, HOD (SBD) Member
Dr. Pramod Jha, Pr.Scientist Member
Shri M.K.Mulani, S.F.A.O Member
S.AO Member
Shri Hira Lal Gupta, Assistant, IJSC Member Member
Externally Funded Project Evaluation Committee
Director Chairman
All Heads Member
Alll/c PCs/NC Member
SAO Member
Shri M.K. Mulani, SFAO Member
Pl of Project Member
I/c PME Cell Member Secretary
Proprietary Committee
Dr. Pramod Jha, Pr. Scientist Chairman
Dr. S.K. Behera, Pr. Scientist & HOD (SC&F) Member
Dr. Sangeeta Lenka, Pr. Scientist Member
Dr. J.K. Thakur, Sr. Scienstist Member

AAO (P&S) Member
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m IMPORTANT MEETINGS/ACTIVITIES

Republic Day

The 74"Republic Daywas celebrated on January 26,
2023 in the Institute premises with great gaiety and
fervor. Dr A.B. Singh Director, addressed the gathering
and requested all the staff and their family members
to work with sincerity for the welfare of the nation.

International Women's Day

The women’s cell of ICAR-Indian Institute of Sail
Science organized the international women’s day
program at village Borkhedi, Phanda Tehsil, Bhopal
District, on March 6, 2022. A one-day training cum
workshop was organized to sensitize and train the
farm women on “Improving the livelihood of farm
women through managing soil health, waste to
weadlth and women nutrition” About 150 farm women,
including the scientist and technical staff of the
Institute, participated in the program.

36" Foundation Day

The ICAR-IISS, Bhopal celebrated its 36" Foundation
Day on April 16, 2023. On this occasion, Dr SK.
Chaudhari, Deputy Director General (Natural resource
Management) ICAR, New Delhi graced the occasion
as Chief Guest. The Guest of Honour, Prof Dr. S.K. Sanyal
delivered the Foundation Day Lecture and emphasized
on the need for maintaining soil physical properties
for better soil chemical and biological environment.
Former Directors of the Institute namely Dr. PN Takkar
and Dr. CL Acharya graced the occasion virtually and
complimented the Institute for its achievements and
service to the farming community. Dr SP Datta Director,
ICAR-IISS, Bhopal presented about the achievements
of the institute including several national and
international awards in last 2 years. On this occasion
the institute also felicitated the progressive farmers,
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scientists and other staff completing 30 and 20 years
of service and scientists attaining new heights in their
careers. The institute also released new publications
and mobile Apps for the benefit of farmers.

International Yoga Day

ThelCAR-IISS,Bhopalcelebratedthe 9tinternational
Yoga Day on June 21, 2023 with a demonstration
cum awareness lecture on yoga. Dr. AB Singh,
I/c Director, ICAR- 1ISS, Bhopal inaugurated the
program and briefed about the importance of
yoga in modern life. He further highlighted the
significance of yoga and emphasized its relevance
in today’s lifestyle, stressing the need of healthy
body for a healthy mind. In this program, various
exercises, yoga dasandas, pranayama, etc. were
demonstrated and conducted by Yoga expert Miss
Jyoti Bishnoi. She explained the benefits of regular
practice of these asanas and pranayama for
relieving several health issues such as diabetes,
heart and lung diseases. Scientists, technical and
administrative officers of the institute participated
in the program.
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Institute Research Council (IRC)

IRC meeting was held on June 6-8 & June 15-16 and
July 25, 2023 to review the progress of the projects
and activities of the scientists. Dr. SP Datta, Director
chaired the session and 44 ongoing projects
including external funded and 6 new projects
werepresented and reviewed. An on-field IRC was
also organized on August 16, 2023 to review the field
experiments.




Independence Day

The 77""Independence Day was celebrated on August
15,2023 in the Institute premises with great gaiety and
fervor. Dr SP Datta, Director, addressed the gathering
and requested all the staff and their family members
to work for the welfare of the nation.
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Vigilance Awareness Week

Vigilance Awareness Week 2023 was organized by
the ICAR-IISS, Bhopal, from October 30 to November
5, 2023, with the theme, “Say no to corruption;
commit to the nation”. Awareness week was started
with a pledge, which was administered by the staff
of the institute. During this period, essays, debates,
and quiz competitions were organized among the
institute staff. An expert talk was delivered by the
Chief Administrative Officer of the CIAE, Bhopal, on
day-to-day office work and procedures. Shri Pramod
Kumar Manijhi, the Deputy Inspector General (CBI), as
chief guest, and Dr. Dhirendra Shukla, OSD, M.P. higher
education, as special guest, graced the event. The
director of the institute, Dr. S.P. Datta presided over
the event and the winners of the competitions were
awarded with prizes and certificates.
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World Soil Day and Agri Education Day

Soil Health Awareness Programme was celebrated
at ICAR-Indian Institute of Soil Science (lISS), Bhopal
during December 4-6, 2023. World Soil Day (WSD)
was celebrated on December 5, 2023 with the theme
of WSD is “Soil and Water, a source of life”. On
December 4, 2023 Soil Health Awareness Programme
begun with the delivery of a lecture on “Soil Science”
by Dr. S.P. Datta, Director, ICAR-IISS, Bhopal to educate
the school children on the occasion of Agri. Education
Day. About 50 students participated in the program
with their teachers. This was followed by a Quiz
Competition on “Soil Health” amongst the School
Children.On December 5, a massive March Past
was organized by the scientists, staff members and
students of ICAR- IISS, Bhopal to spread awareness
among the public on the importance of soil and water
in human life, ecosystem and protection of these
precious resources. Dr. S.P. Datta, Director welcomed
the chief guest Dr. AK. Singh, Former VC Rajmata
Vijayaraje Scindia Krishi Vishwavidyalaya, Gwalior.
The chief guest delivered the World Soil Day lecture
and highlighted the importance of scientific use of
water for higher productivity of soil. He also stressed
upon the ecosystem services provided by soil and the
need to quantify them for optimum soilmanagement.
In the lecture, he exhorted the audience the need
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for maintaining soil health to maintain human and
environment health. The programme is also being
extended to Village Level for mass awareness
amongst the farmers on “Soil Health”.
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ICAR-Central Zone Sports Meet

ICARIISS Contingent participated in the “ICAR-Central
Zone Sports Meet” during December 18-22, 2023 to
and won several gold, silver and bronze medals.
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PARTICIPATION OF SCIENTISTS
IN CONFERENCES/ SYMPOSIA/
SEMINARS/ WORKSHOPS [MEETING

[ Name | Programme | Venue/Organizer | Period ___

Dr. RS Chaudhary

Regional Thematic Workshop on“Diversification
of Crops”

Madhya Pradesh, Uttar
Pradesh and Rajasthan

January 25, 2023

Dr. Asit Mandal

Laboratory Biosafety and Biosecurity organized
by ICAR-National Institute of High Security
Animal Disease

Anand Nagar, Bhopal.

January 30 -
February 3 2023

All the Scientists

National Symposium on Digital Farming: The
Future of Indian Agriculture

ICAR-IISS, Bhopal& ISAP New
Delhi

February 2-3,
2023

Dr. Narayan Lal

7t International Conference on
Multidisciplinary Research in Rural, Agriculture
& Industry Development

Hotel Pukhraj, Bhopal by
SSMWA

February 12-13, 2023

All the Scientists

Interaction with Dr Francois Bringel, Director of
CNRS, University of Strasbourg, France

ICAR-Indian Institute of Soil
Science, Bhopal, Madhya
Pradesh

February 14, 2023

Drs. Narayan Lal,
Immanuel ICand M.
Homeshwari Devi

ICAR short course on “Integrating Precision
agriculture tools with conservation agriculture
for improving input use efficiency, resource
conservation and farmers income

ICAR-IISS, Bhopal

February 15-24,
2023

Dr. RS Chaudhary

State level Interface Meeting with ICAR
Institutes, SAUs, Senior Officers from State
Governments and KVKs of Madhya Pradesh

Online

February 21,2023

Dr. BP Meena

International conference on Development
and Promotion of Millets and Seed Spices for
Livelihood Security

Agriculture University,
Jodhpur, Rajasthan

February 24-26,
2023

All the Scientists

Special Lecture on “National Science Day”
through virtual mode

ICAR

February 28,
2023

All the Scientists

Annual Review Meeting for the NTPC fly ash
project

ICAR-IISS, Bhopal

March 2-3, 2023.

Dr. Narayan Lal and

Pusa Krishi Vigyan Mela- 2023

ICAR-IARI, New Delhi

March 2-4, 2023

Abinash Das
Dr's Datta SP and $ ICAR-Industry Stakeholder Consultationmeet National Agrlculturql Science March 6, 2023
Srivastava Complex, New Delhi

Dr. Asit Mandal

“Big Data Analytics in Agriculture” (online
mode)

ICAR-NAARM, Hyderabad

March 9-10, 2023

Dr.DK Yadav

15" IUPAC International Congress of Crop
Protection Chemistry

NASC Complex, New Delhi

March 14-15, 2023

Dr Immanuel C Haokip

International Conference on ‘Natural Farming
for Revitalizing Environment and Resilient
Agriculture

CAU, Imphal

March 17-19, 2023

Ms. M Saha

38t M.P. Young Scientist Congress

Samrat Ashok Technological
Institute, Vidisha

March 17-19, 2023

Dr. Asit Mandal &
Dr. Abhijit Sarkar

Multivariate Data Analysis” (online mode)

ICAR-NAARM, Hyderabad

March 20-27, 2023
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| Neme | Programme | Venue/Organizer

Dr. DK Yadav

Workshop on “Alternatives to Single Use Plastic
(sur)”

Central Pollution Control
Board, Regional Directorate,
Kolkata

March 23,2023

All the Scientists

10th Annual Convention and National Webinar
of Societies for Fertilizers and Environment

Online

March 24-25, 2023

Dr. Asit Mandal and
Dr. Dhiraj Kumar

FAD 22 meeting on Integrated Nutrient
Management (INM) held through virtual mode

Bureau of Indian Standards
(BIS)

April 13,2023 & June
9,2023

Dr. Sanjay Srivastava
and Mr. SK Pariha

G-20 Meet

Varanasi, UP

April 18-19, 2023

All Scientists World Intellectual Property Day ICAR-IISS, Bhopal April 26, 2023
. External Advisory Board Member at the .
Dr. Asit Mandal SYMBIOREM consortium Meeting | Online May 01, 2023
2nd Meeting of FAD 22/Panel IV: Panel on
Dr. Dhiraj Kumar Agricultural Resource Management, By-|Bureau of Indian Standards May 12, 2023

Product Management and other Integrated
System Management

(BIS)

All the Scientists

National ~Campaign on  “Soil  Health
Management (Nutrient Use Efficiency and Soil
Organic Carbon Management)”

ICAR-IISS, Bhopal

May 22- 23, 2023

Meeting (online) of Joint Working Group on

Ministry of Chemicals and

Dr. Sanjay Srivastava fertilizers between India and Morooco r:(;?glzers, Government of June 2, 2023
Meeting with officials from Somaiya Vidyavihar
Drs. RH Waniari and University, Mumbai to explore the introductory
: ! discussion on issues such as Soil Health, GPS &|Online June 2, 2023

Dhiraj Kumar

GIS, Conservation Agriculture and Potential for
collaboration with ICAR-IISS, Bhopal

Dr. S Lenka

lowa Smart Climate Agriculture Conference

College of Agriculture and
Life Science, lowa State
University

June 6-7,2023

Interactive session on “Women Social Status in

AKAM Activity by ICAR-IIWBR

ks RUSLS the aftermath of Independence” Karnal June 7, 2828
S Attended a training on ARMS organized by
Al InE EEEmliss Nodal Officer (Dr. B.L. Lakaria) e g, 22
; - ChintanShivir on Agriculture organized by INM A i
Dr. Sanjay Srivastava Division, DA&FW, New Delhi NASC, New Delhi July 7-8, 2023
Drs. SP Datta, Sanjay
Srivastava, JK Thakur, Foundation/TechnoIogy Day 2023 and . _
NK Sinha and SK showcasing the MIR technology ICAR, New Delhi July 16-17, 2023
Parihar
All the scientists ICAR Foundation Day July 16, 2023

Drs. Sanjay Srivastava,
S.K. Beherq, SR.
Mohanty, RH Wanijari
and Dhiraj Kumar

XXVII Meeting of ICAR Regional Committee VI

ICAR-CIAE, Bhopal

August 18, 2023

Dr. Sanjay Srivastava

30t Zonal Workshop of KVKs(Madhya Pradesh
and Chhattisgarh)

KVK ICAR-CIAE, Bhopal

August 19-21, 2023

Drs. Asit Mandal, JK
Thakur and Tapan
Adhikari

National seminar (online) on “Microplastics:
Current Scenario, Challenges & Future
Perspective”

ICAR-NIREH, Bhopal

August 22-23, 2023

Dr. S R Mohanty

Project meeting

University of Strasbourg,
France

September 10-19,
2023.
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| Neme | Programme | Venue/Organizer

Dr. Dinesh K. Yadav

International Youth Conference

hybrid mode

September 21-24,
2023

Dr. Nisha Sahu

Remtech Europe Program on Soil Remediation

Online

September 22, 2023

Dr. Khushboo Rani

Third Virtual International Conference “Plant
security and food safety: Microbiology,
Soil Science, Food Quality and Agricultural
Genetics”.

Nicolaus Copernicus
University in Torun, Poland

September 26-27,
2023

Dr. Asit Mandal

Training on
Programme

Pedagogical  development

NAAS, New Delhi

September 25-30,
2023

Dr. Pramod Jha

Ist International Conference on Decarbonizing
Agriculture

Mangalore, Karnataka

November 25 -27,
2023

All the Scientists

Global Symposium on Soils and Water by FAO

Online

October 2-5, 2023

All the Scientists

87 Annual Convention of Indian Society of Soil
Science

ICAR-IISS, Bhopal & ISSS, New
Delhi

October 3-6, 2023

All the Scientists

Special symposium on “Natural Resources
Management for Sustainable Millets (Shree
Anna) Production in India”

ICAR-IISS, Bhopal & ISSS, New
Delhi

October 04, 2023.

Drs. SP Datta,

S Srivastava, T Adhikari,
SK Behera, NK Sinha,

JK Thakur, D Kumar, KC
Shinogji, R Mishra

XVI Agricultural Science Congress

NAAS at ICAR-CMFRI Kochi,
Kerala

October 10-12, 2023

Dr. S Srivastava

Soil testing and soil fertility mapping using
remote sensing/drone technology

Online

October 25, 2023

Dr. Alka Rani

5t |nternational Conference on Sustainable
Natural Resources Management Under Global
Climate Change’

Soil Conservation Society of
India at NASC complex, New
Delhi

November 7-10,
2023

Dr. S Srivastava

Asian knowledge hub: webinar on soil testing
kits

Online

November 7, 2023

Dr. Nisha Sahu

IIRS-ISRO survey of working professional in the
field of Remote Sensing and GIS

Online

November 10, 2023

"3 Pedagogy Development Program for

NAAS, NASC Complex, New

November 20-24,

(FFP)

Palampur, Himachal Pradesh

Dr. DK Yadav Enhgncmg Pedcgpglfal Competencies for Delhi 2023
Agricultural Education
Biennial National Symposium on “Climate|ICAR-Central Coastal November 22-24
Dr. BP Meena Smart Agronomy for Resilient Production|Agricultural Research 2023 !
Systems and Livelihood Security” Institute, Goa
Dr. KC Shinogi National Workshop of Farmer FIRST Programme | ICAR at by CSKHPKYV, November 28-30,

2023

All the Scientists

Global Soil Partnership World Soil Day 2023
(FAO)

Online

December 5, 2023

All the Scientists

Kisan Diwas

ICAR-IISS, Bhopal

December 23, 2023

Drs. SK Behera, BP
Meena, MV Coumarr, A
Sarkar, S Bhardwaij, R

International conference on One Health, One
World (Iinking soil health with plant, animal,
and human health)

RVSKVV Gwalior& Hybrid
mode

December 28-29,
2023

Mishra
Drs. R Elanchezhian National Conference of Plant Physiology . December 9-12,
and Ajay organized by ISPP and during e sl 2023
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WORKSHOPS, SEMINARS AND
TRAININGS ORGANIZED

Workshop/Webinar/Conference/Meeting/Day/Mela/Pakhwada/Week/Campaign/

Symposium

Title

Course Directors/

Duration

National Symposium on ‘Digital Farming: The

Coordinators

Dr. J. Somasundaram, N.

February 2-3,

Sponsored by

Indian Society of
Agrophysics and

Bhubaneswar

Future of Indian Agriculture K. Sinha 2023 ICAR-IISS, Bhopal
World IP Day Dr Sanjay Srivastava April 26,2023 ICAR IISS Bhopal
Drs. S.R. Mohanty, M.
Review meeting of AINP SBB Homeshwari Devi and S.P. | May 9, 2023 ICAR-IISS, Bhopal
Datta
ﬁ’;}éeﬁg?”g' :'gizlgu"r;"'jﬁg V}’ggﬁsnr;?g at (%C:J'f\?‘)” Drs. S.P. Dattta, SK. Behera, | June 23-25, AICRP on MSPE, ICAR
Y o' A9 9y * | Rahul Mishra 2023 1SS Bhopall

Work shop on AGROTAIN Incorporated Urea
Produces with N-TEGRATIONTM Technology
for Improving Nitrogen Use Efficiency in Major
Cropping Systems of India

Drs. Pramod Jha, BP
Meenaq, R Elanchezhian

August 26-27,
2023

ICAR-IISS, Bhopal

87™ Annual Convention of ISSS

Dr. AK. Biswas and Bhopal
chapter ISSS

October 3-6,
2023

ICAR-Indian Institute
of Soil Science,
Bhopal

Field day on Integrated nutrient management for

Dr. S.P. Datta, Ajay, T.
Adhikari, R. Elanchezhian,

P. Tripathi, B. P. Meena, K.C.

December 7,

ICAR-IISS, Bhopal

sustainable soil health under SCSP project shinoji, Jitendra Kumar, D. 2023
K. Yadav
Kisan Diwas” (Farmer's Day) on the occasion of December 23, _
National Farmers Day at Rasuliya Pathar, Bhopal Dr BP Meena 2023 DEiEs el

Training

Training-cum-exposure visit
programme on Resource
Conservation Technologies for the
Tribal Farmers of Madhya Pradesh

Drs. A. B. Singh, A. K. Biswas, R. K. Singh,
Shinogi K.C, Sanjay Srivastava, A. K. Tripathi,
K. Bharati, N. K. Sinha, J. K. Thakur, Asha
Sahu, B. P. Meena, Priya Gurav, Abhijit Sarkar,
Madumonti Saha, Immanuel C. haokip,
M.Homeshwari

January 23-27,
2023

ICAR-IISS, Bhopal

ICAR Short Course on Integrating
Precision Agriculture Tools with
Conservation Agriculture for
Improving Input Use Efficiency,
Resource Conservation and
Farmers Income

Biswas

AK Vishwakarma, Pramod Jha and AK

February 15 -
24,2023

ICAR, New Delhi
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Department of

Soil Science

Kumar, D. Kumar, R. Mishra, N. Sahu, K.M.
Hathi andR.S. Chaudhary,

March 5, 2023

Soil Health Assessment and Dr. Pramod Jha, Dr BP Meena and February 20- |Farmers Welfare

Management Dr Khushboo Rani 24,2023 & Agriculture
Development, Bhopal

Application of Geo-spatial Tools in Drs. N.K. Sinhag, J. Somasundaram, Jitendra February 27 — ICAR-IISS, Bhopal

and JNKVV, Jabalpur,
Madhya Pradesh.

Climate-Smart Agriculture and Soil
Health Management

Drs. S.P. Datta, A.B. Singh, J. kumar, N.K. Sinha,
J. Somasundaram, J.K.Thakur, D. Kumar, R.
Mishra, P. Jha, RK. Singh, P. Tripathi, K.M. Hati
and R.S. Chaudhary

March 15-19,
2023

ICAR-IISS, Bhopal

Training on soil health
management and agricultural
input distribution

Drs. RK. Singh, A.B. Singh and S.K. Badodiya

March 21, 2023

ICAR-IISS, Bhopal and
KVK, Barwani

Drs. R. Elanchezhian, Prabhat Tripathi, M.V.

ICAR-IISS, Bhopal

input distribution programme

Krishi Mela cum .K”Shqk Sangosthi Coumar, Narayan Lal, Nisha Sahu and LAICIE,D 27=2A) and KVK Surgi,
on Natural Farming . 2023 ;

Dinesh Kumar Yadav Rajnandgaon
Training on Soil Pollutants Impact _
Assessment and Remediation of ﬁ{sﬁg's\éﬁsiﬁimzm gr, SelgEeel e 2/'6]23;23 25 CPCB, New Delhi
Contaminated Sites !
I/Irglr?clnn%r?wr:arswi)lclurr:gcgtrliculturq| Drs. RK. Singh, Jitendra Kumar, Asit Mandal, |November 21, |ICAR-IISS, Bhopal and

g 9 Dhiraj Kumar and S. K. Badodiya 2023 KVK Barwani

Application of Geo-spatial Tools in
Soil Science

Drs. N.K. Sinha, N.K. Lenka, J. Kumar, D. Kumar
and R. Mishra

December
5-11,2023

ICAR-IISS, Bhopal and
CSK, HPKV, Palampur,
Himachal Pradesh.

Glimpses of events Organized by the institute

—

Agrotain workshop
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Farm Women Training under SCSP Ayurveda Day on November 10, 2023
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Review meeting of AINP SBB

National Symposium on ‘Digital Farming:
The Future of Indian Agriculture’

The National Symposium on ‘Digital Farming: The Future
of Indian Agriculture’ was organized by Indian Society
of Agrophysics and ICAR-IISS, Bhopal. The symposium
was chaired by Dr. Suresh Kumar Chaudhari, DDG
(NRM) & President (ISAP). In this programme, Dr. AK.
Singh, Former Vice-Chancellor (RVSKVV, Gwalior) and
former DDG (NRM), Dr. Ashok K Patra, Former Director
(ICAR-IISS, Bhopal), Dr A. B. Singh, Director (Acting),
ICAR-IISS and other distinguished delegates graced
the occasion. The symposium was attended by about
150 delegates, including Scientists, Academicians,
Research Associates, young professionals and
students from different Research Institutes and
Universities from all over India.

National Campaign on Soil Headlth
Management (Nutrient Use Efficiency and
SOC Management)

A National Campaign LiFE (Lifestyle For Environment)
was organized on May 22,2023 at ICAR-IISS, Bhopal.In
this national campaign on Soil Health Management
(Nutrient Use Efficiency and SOC Monogement),
700 farmers from Madhya Pradesh and subject
matter specialists from AICRPs/State Agriculture
Universities/State Departments of Agriculture/KVKs
participated. The program was graced by Dr. Milind
Wadodkar, Chief Soil Survey Officer, Soil and Land Use
Survey of India, Gol, New Delhi and attended by all
the scientists of ICAR-IISS including HoDs, In-Charges
AICRPs, scientists from their centers and farmers from
different parts of the country. In this programme, Dr.
Siba Prasad Datta, Director ICAR-Indian Institute of Soil
Science, Bhopal welcomed all the participants of the
function (online and offline). He stressed the farmers
to adopt a simple life i.e. living in harmony with nature.
He also mentioned the citations of simple living and
preservation of soil health mentioned in our epics.
The mother earth renders so many soil functions such
as purification of water, carbon & nutrient cycling,
diluting and denaturing the pesticides thereby
improving soil health. He also requested farmers to
adopt balanced and integrated use of nutrient in soil
as it can maintain sufficient carbon content in soil.

87 Annual Convention of Indian Society of
Soil Science

The 87" Annual Convention of Indian Society of Sail
Science (ISSS) was held during October 3-6, 2023
at ICAR- Indian Institute of Soil Science, Bhopal.
More than 400 delegates comprising of scientists,
teachers, researchers, students and farmers from
all over the country took part in the event. Shri
Kamal Patel ji, Hon'ble Minister, Farmers Welfare and
Agriculture Development Department, Government
of Madhya Pradesh inaugurated the convention and
emphasized on soil health to maintain human and
animal health through natural farming. He reminded
the audience of the damage inflicted on the land and
water resources of the country by imbalance and
excessive use of fertilizers and pesticides to crops and
called upon the scientists to work for nature-based
agriculture. During the convention, Dr. Himanshu
Pathak, Secretary (DARE) and Director General
(ICAR), stressed upon the urgent need for both

ICAR-Indian Institute of Soil Science
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research and awareness about soil among different
stakeholders. Dr. Pathak appreciated the work of
Indian Society of Soil Science, the establishment of a
centre of excellence for fertilizer research, increased
research on climate-resilient soil for agricultural
purposes, research on soil for horticultural crops, and
greater awareness of the proper use of fertilizer. Dr.
Suresh Kumar Chaudhari, Deputy Director General
(Natural Resource Management), who was the Guest
of Honour, highlighted the significance of climate
change mitigation and climate-resilient agriculture.
He also stressed upon the role of society in promoting
soil health and education. Dr. SP Datta, Director of
ICAR-IISS, emphasized the importance of soil for the
survival of living beings. He also referred to ancient
texts such as Rig Veda and Manusmriti to highlight the
importance of soil. The convention saw participation
from about 400 delegates from different parts of
the country, who made different deliberations on
various aspects of soil science. The convention has
brought out very useful recommendation covering
aspects of soil research and millet production. The
convention was supported by ICAR, Madhya Pradesh
State Agricultural Marketing (Mandi) Board, NABARD,
Indian Farmers Fertilizer Cooperative, ITC, KRIBHCO
Fertilizers Limited, etc. At the end of the event, Dr. AK
Biswas, Organizing Secretary, expressed his gratitude
and appreciation on behalf of the organizers by
proposing a vote of thanks.

Trainings under TSP project

Training on soil health management and agricultural
input distribution programme organized by Indian
Institute of Soil Science, Bhopal at KVK Barwani on
March 21, 2023 under TSP project. The program was

coordinated by Dr. RK. Singh, Dr AB. Singh and Dr.
S.K. Badodiya, Inchrge, KVK, Barwani. About 50 tribal
farmers participated in one-day training programme
from different villages of Barwani district. At end the
programme, the vermibeds were distributed to the
tribal farmers for preparation of vermicompost at
farmers’ field level.

visit

Training-cum-exposure
conducted at ICAR-IISS, Bhopal during January 23-
27, 2023. Total 23 participants attended the training
program for the tribal farmers of Betul district
of Madhya Pradesh. This training was organized
on Training — cum- Exposure Visit on Resource

programme  was

Conservation technologies. The program was
coordinated by Drs. A. B. Singh, A. K. Biswas, R. K. Singh,
Shinogi K.C, Sanjay Srivastava, A. K. Tripathi, K. Bharati,
N. K. Sinha, J. K. Thakur, Asha Sahu, B. P. Meena, Priya
Gurav, Abhijit Sarkar, Madumonti Saha, Immanuel
CHaokip, M.Homeshwari.

Annual Report 2023 I I I .
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Training on soil health management and agricultural
input distribution programme organized by Indian
Institute of Soil Science, Bhopal at KVK Barwani on
November 21, 2023 under TSP project. The program
was coordinated by Dr. RK. Singh, Dr. Jitendra Kumar
Dr. Asit Mandal and Dr. Dhiraj Kumar Dr. S. K. Badodiyaq,
In-charge, KVK, Barwani. About 50 tribal farmers
were participated in one-day training programme
from different villages of Barwani district. During the
training programme, the wheat and chickpea seeds
were distributed to the tribal farmers for preparation
of vermicompost at farmers’ field level.
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Workshop on Natural Farming and Krishi
Mela - cum - Krishak Sangosthi at
Rajnandgaon, Chhattisgarh

ICAR- Indian Institute of Soil Science, Bhopal (M.P.)
organized Krishi Mela cum Sangosthi on Natural
Farming during March 27-29, 2023 at KVK Surgi,
Rajnandgaon  district, Chhattisgarh.  Padmashri
Smt. Phoolbasan Bai Yadav, President of the Maa
Bamleshwari Janhit Karya Samiti graced the Krishi
Mela cum KrishakSangosthi as Chief Guest on March
28, 2023 and emphasized on importance of organic
and natural farming practices for crop and soil health
improvement. During this occasion 30 quintals of HYVs
of paddy, 10 quintals of summer green gram seeds
and 75 number of vermibeds were distributed to tribal
farmers. The Kishak Sangosthi on Natural Farming
was addressed by Dr. R. Elanchezhian, Dr. Prabhat
Tripathi, Dr. M. Vassanda Coumar, Dr. Nisha Sahu, Dr
Narayan Lal and Dr Dinesh Kumar Yadav (ICAR—IISS,
Bhopal), Dr RN. Singh (Dean College of Agriculture
Surgi), Dr. RK Swarnakar (Head, KVK Rajnandgaon), Dr.
Anjali Ghratlehre, Dr Atul Dange, Dr. Gunjan Jha (KVK
Rajnandgaon), Shri Anand Sahu, Sarpanch Surgi, Smt.
Khulbeshwari Sahu, Secretary, and Smt. Madhulika
Ramteke, Ma Bambleshwari FPO, Dongargarh,
Rajnandgaon. Altogether 550 tribal farmers including
progressive farmers attended the Mela and Sangosthi.
Earlier on March 27, 2023, 25 number of vermibeds,
seedlings of horticultural fruit crops like papaya
and moringa were also distributed among the
tribal beneficiary farmers at Mading Piding (Bhursa
villoge), Mohala Block, Rajnandgaon in which 100
farmers were sensitized about the importance of fruit
crops in enhancing farm income and livelihood. The
team from ICAR IISS Bhopal also visited the adopted
villages on March 29, 2023 and reviewed the on farm-
demonstrations of project activities. The events were
given a wide coverage in the local press and media.
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Krishi Mela cum Workshop on Natural Farming at KVK Surgi, Rajnandgaon district, Chhattisgarh

Activities organized under AICRP on STCR centres on World Soil Day 2023

IGKV, Raipur
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BCKV, Mohanpur Interaction Meeting on May 03, 2023
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Media coverage of various activities organized
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@ DISTINGUISHED VISITORS

Dr. Francoise Bringel, Professor and Director of CNRS
University of Strasbourg, France visited on
February 14, 2023

Shri Kamal Patel Ji, Minister of Agriculture and Farmers
Welfare, Govt. of M.P. and Dr. Himanshu Pathak visited on
October 3, 2023
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36'" Foundation Day oy
ICAR-Indian Institute of Soil Science :_»..a . sy
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Dr. S.K. Chaudhari and Dr. S.K. Sanyal visited on Dr. S.K. Chaudhari, DDG (NRM) & President (ISAP) visited
April 15, 2023 on February 2-3, 2023



Dr. A.K. Singh, Former VC (RVSKVV) and former DDG Dr. Himanshu Pathak, Secretary DARE and DG, ICAR
(NRM) visited on December 11, 2023 visited on August 19, 2023

Dr. JK Ladha, Adjunct Professor, University of California Dr. RK Yadav, Director, CSSRI, Karnal visited on
visited on August 26-27, 2023 August 26-27, 2023
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@ Infrastructure Development

Instruments/ Equipment Purchased

During the year 2023, Air Conditioners (16),Tissue
Homogenizer (1), Total Internet Security for Internet
System (150), Kjeldahl Digestion cum Distillation
Assembly (1), Double Distillation Water Unit (1), Scanner
(1), Laboratory Hot Air Oven (1), Workstation (2), Desktop
Computer (5), SPAD Meter(1), Ladder(1), Spectro
Radiometer(l), Nanodrop Spectrophotometer(2),
Microwave Digestion System (1), Drones (2), Green
Seeker(1), Fire Extinguisher (6), UPS (4), Multifunction
Printers (2), Submersible Pump(1), Laptop (5), Electronic
Weighing Scale(1), Electronic Weighing Scale(l), LG
LCD Monitor(1),Sequencing and bacterial diveristy
analysis from soil Metagenome (15), pH Meters
(4), Muffle Furnace(1), Fume Hood(l1), Laser Colour
Printers (3), Lawn Mower(1),Water Bath cum Shaker(1),
Autoclave(l), Video Conferencing Camera(l), EPABX
System(1), Manual Power Sprayers (5), Voltage
Stabilizers (5), RO Water Purification System (1), Water
Coolers (3), Tablet (Samsung 3&4GB) (3), Biometric
Devices (2), Bund Former (1), Rotary Evaporator (1),
Portable Water Purification Systems with inbuilt
Water Cooler (5), Smart Television TV Sets (5), Orbitall
Shaking Incubator (1), Analytical Balance (1), Hydraulic
MB Plough (1), Multifunction Printers (9) and furnitures
for lab and training hostel were purchased.

Library

The library section maintained books, journals, bulletins
and annual report and provided lending, referencing
and reprographic services etc. The library exchanged
publications of the institute with other ICAR institutes
and SAUs. During the period under report, the library
has acquired the documents as mentioned below:

Addition during | Total
2023

Books 02 2656

Bound Journals 00 3180

Annual Reports 10 2746

Foreign and Indian Journals Nil Nil
Farm Activities

Agriculture farm section is act as a service section to
assist the field experiments of research projects at the
institute premises as well as outside the institutes i.e.

adopted villages. During the year all inputs such as
seeds, manure &fertilizers and irrigations etc. required
for various field trials in kharif, rabi & summer season
were arranged and managed by agriculture farm
section. Agriculture farm also prepared lay outs of all
thefield experiments as per theirtechnical programme.
Weeding, irrigations, harvesting & threshing, storage
and sale of various farm produce also managed by
farm section. Farm section also extended its services
to horticulture section and maintenance section
of the institute. Apart from these farm section also
involved in general face lifting of residential area at
the institute. During the reporting period farm section
procured M.B Plough, disc type bund former (Ridger),
tines seed drill and duck foot cultivator. During kharif
major crops were Soybean, Maize, Paddy and Pigeon
pea. The total revenue of Rs. 13, 13 525 was earned by
the farm section during the period.

Soybean crop

Annual Report 2023 I I I .
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Scientific, Technical, Administrative,
Supporting Personnel

Details of manpower

DIRECTOR'’S CELL

Designation

Discipline/ category

Date of
Joining
ICAR

Date of
Joining lISS

Soil Chemistry/Fertility/

Dr. Siba Prasad Datta Director X ) 25.07.1994 |13.02.2023
Microbiology
Mr Venny Joy Private Secretary Office Staff 14.02.1991 23.03.1998
Mr Sunny Kumar Personal Assistant  |Office Staff 2112.201 21.12.201
Mr Sukhram Sen Senior Technical | gyt Car Driver 26011991  25.011991
Assistant
Mr Darashram gl:glf?d Supporting Lab Attendant 15.03.1990 15.03.1990
DIVISION OF SOIL PHYSICS
Dr. Narendra Kumar Lenka Pr. Scientist & Head el PhyS'C?c'/SO'I & Water 30.11.2000 09.10.2009
Conservation
Dr. Ranjeet Singh Chaudhary Pr. Scientist soil PhyS'C§/SO'I & Water 10.11.1993 09.12.1999
Conservation
Dr. Rakesh Kumar Singh Pr. Scientist Soil Physics/Soil & Water 25011993  16.10.2002
Conservation
Dr. PrabhatTripathi Pr. Scientist Agronomy 19.09.1998  |28.06.2017
Dr. Nishant Kumar Sinha Sr. Scientist Agricultural Physics 20.04.2010 |27.08.2010
Dr. Jitendra Kumar Sr. Scientist Soil Science/Soil Physics 15.09.201 02.01.2020
Dr. Alka Rani Scientist Soil Science 04.01.2019  |12.04.2019
Shri R. K. Mandioi Cliof Techiies T-9 19.061989  [19.061989
Officer
Mr. Jai Singh S5 GRS IS |, o 22051990 22.05.1990
Officer
Mr. Janak Singh Mehra Sled SUPPOTting  lenaiasi 08.091997 |08.09.1997
DIVISION OF SOIL CHEMISTRY AND FERTILITY
Dr. Sanjib Kumar Behera Pr. Scientist& Head ] Science & gyl 08.01.2007 |27.06.2017
Chemistry
Dr. Ashis Kumar Biswas Pr.Scientist &fc|Soil Chemistry/Fertility/ 21011992 (11011993
Head Microbiology
Dr. Sanjay Srivastava Pr. Scientist 59" Chgm|stry/Fertlllty/ 22.03.1996 |02.09.1996
Microbiology
Dr. R Elanchezhian Pr. Scientist Plant Physiology 09.11.1998 17.2.2012
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Designation

Discipline/ category

Date of
Joining
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Date of

Soil Chemistry/Fertility/

ICAR

Joining IISS

Dr. Pramod Jha Pr. Scientist 2 » 16.04.2003 {17.07.2009
Microbiology

Dr. Shinogi KC Sr. Scientist Agricultural Extension 27.04.201 05.09.201

Dr. Bharat Prakash Meena Sr. Scientist Agronomy 15.09.201 22.12.2011

Dr. Narayan Lal Scientist Fruit Science 01.01.2013 24.12.2019

Dr. Khushboo Rani Scientist Soil Science 05.10.2020  {13.01.2021

Chief Technical

Mr. Deepak Kaul Officer T-9 29.12.1988  [29.12.1988

Mr. Khilan Singh Technical Officer T-9 29.12.1988 29.12.1988

Mr. Harish Kumar Technician T-1 14.03.1990  {14.03.1990

DIVISION OF SOIL BIOLOGY

Dr. Santosh Ranjan Mohanty Pr. Scientist & Head | SCil Chemistry/Fertility/ 18.06.2009 |18.06.2009
Microbiology

Dr. Amar Bahadur Singh Pr. Scientist Biochemistry 22.031999 |22.03.1999

Dr. Awadesh Kumar Tripathi Pr. Scientist SO.” Chfamlstry/Fertlllty/ 05.08.1991  |25.07.1992
Microbiology

Dr. KollahBharati Pr. Scientist Microbiology — Plant Science 29.10.2009 |05.04.2011

Dr. Asit Mandal Sr. Scientist Soil Chemistry/Fertility 23.06.2009 |30.10.2009

Dr. Jyoti Kumar Thakur Sr. Scientist Agricultural Microbiology 20.04.2010 |27.08.2010

Dr. Asha Sahu Sr. Scientist Soll Chemistry/Fertilty/ 03.052010 |03.05.2010
Microbiology

Dr. Sudeshna Bhattacharjya Scientist Soil Science 01.01.2015 10.04.2015

Dr. Abinash Das Scientist Soil Science 05.10.2020 |13.01.2021

Mr Sant Kumar Rai Sr. Technical Asstt  |(T-4) 15.06.1989  [15.06.1989

Mr Kalicharan saied SUPPOrting ) 4, attendant 10.061999  [10.06.1999

DIVISION OF ENVIRONMENTAL SOIL SCIENCE

Dr. Tapan Adhikari Pr. Scientist & Head |SCil Chemistry/Fertility/ 22031996 |07.111996
Microbiology

L Soil Chemistry/Fertility/

Dr. Jayant Kumar Saha Pr. Scientist Microbiology 21.011992 02.01.1993

Dr. Ajay Pr. Scientist Plant Physiology 12.04.1993 31.08.1999

Dr. Sangeeta Lenka Pr. Scientist pol PhyS'CtS/SO" & Water 08.01.2007 |18.05.2007
Conservation

Dr. M Vassanda Coumar Sr. Scientist Soil Chemistry/Fertility 04.11.2009  |15.03.2010

Dr. Nisha Sahu Sr Scientist Soil Chemistry/Fertility/ 23012012 |30.11.2019
Microbiology

Dr. Abhijit Sarkar Scientist Soil Science 05.07.2016  |29.06.2018

Mrs. Madhumonti Saha Scientist Soil Science 05.07.2017 |29.06.2018
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Date of Date of
Designation Discipline/ category Joining Joining IISS
ICAR
Dr. Dinesh Kumar Yadav Scientist Agricultural Chemicals 05.10.2020  [12.01.2021
Smt Seema Sahu Chief Technical T-9 14041987  |24.011989
Officer
Mr Shahab Siddiqui Gt IEEgee] -9 05101992 05101992
Officer
Mr Ram Bharose Spied SUPPOrting - b attendant 20.031990  |20.031990
AICRP-LTFE
Dr. Ravi Harishchandra Wanjari Pr. Scientist Agronomy 07.01.1999 07.01.1999
Dr Dhiraj Kumar Scientist Sl SOl 01012015  [13.08.2020
Chemistry
Mr Jagannath Gour g::(c:"f?d EHPPOtnY Lab attendant 20.07.1992 |20.07.1992
AICRP-MSPE
e DTl oy Eshora Pr. Scientist &I/c PC |Soil Science & Agricultural 08.012007 |27.06.2017
MSN Chemistry
Mrs. Seema Bhardwaj Scientist Soil Science (Pedology) 07.01.2008 |07.07.2018
Dr. Rahul Mishra Scientist Soil Science 05.10.2020 |11.01.2021
Mrs. Geeta Yadav Private Secretary Office Staff 26.12.1995 26.12.1995
Mr. Pramod Kumar Chouhan Technical Officer T-5 15.02.1993 15.02.1993
AICRP-STCR
X ] Pr. Scientist & I/c PC |Soil Chemistry/Fertility/
Dr. Sanjay Srivastava (STCR) Microbiology 22.03.1996 |02.09.1996
Dr. Immanuel Chongboi Haokip Scientist Soil Science 07.01.2020 |04.04.2020
Mrs. Yojana Meshram Private Secretary Office Staff 12.05.1997 12.05.1997
Mrs. Kavita Bai saled Supporting - sqfgiwala 20121988 (20121988
AINP-BIOFERTILIZERS
Pr. Scientist, . h -
Dr. Santosh Ranjan Mohanty Heads I/C Network [SOil Chemistry/Fertilty/ 18.06.2009  [18.06.2009
. Microbiology
Coordinator
Dr. M Homeshwari Devi Scientist Soil Science 07.01.2020 |04.04.2020
PME CELL
Dr. R Elanchezhian Pr. Scientist I/c PME Cell 09.11.1998 17.02.2012
Mr. Sanjay Kumar Kori Personal Assistant  |Office Staff 03.01.2012 03.01.2012
Mr. Sanjay Kumar Parihar Technical Assistant  [T-3 20.06.2019 |29.06.2019
ITMU
Dr. Sanjay Srivastava Pr. Scientist |Officer In-Charge 22.03.1996 |02.09.1996




Mr. Sanjay Kumar Parihar
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Designation

‘Technicol Assistant

Discipline/ category

Date of
Joining
ICAR

‘29.06.2019
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Date of
Joining IISS

‘29,06.2019

AKMU

|Sr. Scientist

|Agricu|tura| Physics

Dr. Nishant Kumar Sinha |20.04.2010 |27.08.20]0

Remot Sensing & GIS Laboratory

Dr. Nishant Kumar Sinha |Sr. Scientist |Agricu|turo| Physics |20.04.2010 |27.08.20]0

LIBRARY SECTION

Mrs. Nirmala Mahajan Gter e niee] T-9 15031993  [15.031993

Officer

CENTRALLAB

Dr. Santosh Ranjan Mohanty Pr. Scientist & Head |Officer In-Charge 18.06.2009 |18.06.2009

FARM SECTION

Dr. Awadesh Kumar Tripathi Pr. Scientist SC."I Chgmlstry/Fert|I|ty/ 05.08.1991 |25.07.1992
Microbiology

Mr. Om Prakash Shukla Technical Officer U= 22.04.1989 (22.04.1989
(Tractor Mech.)

Mr. Chandrabhan Tulsiram . . T-5

Wankhede Technical Officer (Electrician) 03.08.1992 |03.08.1992

Mr. Dashrat Rao Darwai Sr. Technical Officer T_.6 . 23.01.1993 23.01.1993
(Field Assistant)

Mr. Hukum Singh Technical Officer T-5 30.12.1988 30.12.1988

Mr. Bhagwat Prasad Technician T-1 24.011992 24.011992

Mr. Lalaram Sahu Sied Supporting - lgeqiqr 24071992 |24.07.1992

Mr. Rakesh Kumar Sen g'ti!'f?d Supporting  aegar 08.091997 |08.091997

VEHICLE SECTION

Shri Mahesh Kumar Mulani ST Fmanc;e & Finance & Accounts 04.12.1987 13.10.2021

Accounts Officer

ADMINISTRATION SECTION

Shri Ashish Chobey g‘fjf?c‘g;'s”qt“’e Administration 17052013  |08.06.2022

Mr. Anupam Sahasi Rajput e cetablishment-Recruitment, Bl & 114031990 14.031990

Mrs. Babita Tiwari AAO Purchase & Store 30.05.1996 |30.05.1996

Mr. Bansi Lal Sarsodia Assistant Purchase section 10.09.1997 10.09.1997

Mr. Hira Lal Gupta Assistant Bill section 23.12.1988 23.12.1988

Mr. Om Prakash Yadav Assistant Audit & Account 19.12.1988 19.12.1988

Mr. Sanjay Katinga ubcC Cash Section 20.06.1989 |20.06.1989

Mrs. Raksha Dixit ubC Establishment Section 24.05.2013 (24.05.2013
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Designation

Discipline/ category

ICAR

ICAR-Indian Institute of Soil Science

Date of
Joining

Date of
Joining IISS

Mr. Bhoilal Uikey LDC Diary & Dispatch Section 13.11.1995 13.11.1995

Mr. Arun Kumar Mishra LDC Purchase & Store Section 01.09.1993  [10.06.1999
Mr. Sanjay Narayan Gharde LDC Audit & Accounts Section 15.06.1999  |15.06.1999
Mr. Pramod Kumar Raut gl:glf?d Supporting Beldar 21.07.1992 21.07.1992
Mr. Dharam Raj Singh gr(']"f?d Supporting Messenger 10.09.1993 14.06.1999

Retirement

Shri Rajesh Kumar Mandloi, Chief Technical Officer
retired on superannuation on 31.03.2023.

Shri  Khilan Singh Raghuvanshi, Technical
Officerretired on superannuation on 30 .04.2023.

Smt Seema Sahu, Chief Technical Officer retired
on superannuation on 30.06.2023.

Dr A B Singh, Principal Scientist retired on
superannuation on 31.07.2023.

Shri Om Prakash Shukla, Technical Officer retired
on superannuation on 31.12.2023.

Joining

Shri P S Sunil Kumar, Senior Administative Officer

joined on 31.03.2023

Transfer

Dr Pradip Dey, Principal Scientist & I/c PC STCR has
relieved on 03.02.2023 to join the post of Director
at ICAR-ATARI, Kolkata.

Dr K M Hati, Principal Scientist has transferred to
ICAR-NBSS&LUP on 24.03.2023.

Shri Ashish Chobey, Administrative Officer has
transferred to ICAR-NISHAD, Bhopal on 03.04.2023.

Dr Priya Gurav Pandurang, Scientist is transferred
to ICAR-CRIDA, Hyderabad on 23.06.2023.

Dr J Somasundaram, Principal Scientist has
relieved on 14.07.2023 to join the post of Head, at
ICAR-IISWC, Research Centre-Udhagamandalam,
ICAR-IISWC, Dehradun.

« Dr Brij Lal Lakaria, Principal Scientist is relieved
on 21.07.2023 to join the post of Head, at ICAR-
[ISWC, Research Centre-Chandigarh, ICAR-IISWC,

Dehradun.
Probation Clearance

« Dr. M. Homeshwari Devi, Scientist cleared
probation period on 24.11.2023 w.e.f. 07.01.2022.

« Dr. Immanuel Chongboi Haokip, Scientist cleared
probation period on 24.11.2023 w.e.f. 07.01.2022

« Dr. Rahul Mishra, Scientist cleared probation
period on 24.11.2023 w.e.f. 05.10.2022

« Dr. Dinesh Kumar Mishra, Scientist cleared
probation period on 24.11.2023 w.e.f. 05.10.2022

+ Dr. Abinash Das, Scientist cleared probation
period on 24.11.2023 w.e.f. 05.10.2022

» Dr. Khushboo Rani, Scientist cleared probation
period on 24.11.2023 w.e.f. 05.10.2022

* Shri Prashant Gour, Lower Division Clerk cleared
probation period on 15.12.2023 w.e.f. 15.01.2023.

Promotion

« Dr. Narayan Lal, Scientist promoted from Scientist
to Senior Scientist on 04.07.2023 w.e.f. 01.01.2023.

« Shri Bhagwat Prasad, Skilled Supporting Staff
promoted to the post of Technician on 29.09.2023.

« Shri Harish Kumar, Skilled Supporting Staff
promoted to the post of Technician on 29.09.2023.
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