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Preface

The ICAR-National Instituteof Abiotic Stress ManagemeMlfASM), Baramd is the unique
research institutdor basic and strategic research a@ssess thenechanisms andevelop

robust toolsand technologiedor managing abiotic stressas agricultural systemsThe
activities of this institute focus on abiotic stress managenpgactices to enhandarmes

income inagroecosystems challenged by atmospheric, drought and edaphic stresses. The
Instituted sesearch programs are structured to encourage-dmsidiiplinary team of scientists

using frontier technologies to minimizke adverse impacts of abiotic stresses in agriculture.
The Institute has statef-the-art laboratory facilities, highech greenhouses, phenomics
facility, experimental research farm, animand fisheries experimental research units.
Though the initial #orts of the nstitute were devoted to development of these facilities,
some technologies have emerged to manage abiotic stresses and they could be very beneficial
forenhancngf ar mer 6 s i nc o me.

This bulletinon NIASM-A Decade of Servicprovides the deted information about
infrastructure developed for research and acadeawtvities, new knowledge and
technologies developed by the institute as well as publications in peer reyeweasand
capacity development programme carried out during thedewsade of its existenc&he
bulletin will guide the researdrs students, policy makeendfarmers as a ready reference
for information on research and teaching activities aodential collaboratios in crop
science, horticultural science, natural resairce managementlivestock, fsheries,veterinary
andpolicy research

| sincerely acknowledge the invaluable contributions rendereclibrgnt and former
scientists, researels, technical, administrative as well as contractual staff to develop the
institute. Acknowledgements are due to Indian Council of Agricultural Research, New Delhi
for providing all support an@ncouraging usl extend my sincere thanks to .Drrilochan
Mohapatra, Secretary (DARE) & Director General (ICAR); Shri Sanjay Kumar Singh,
Additional Secretary (DARE) & Secretary (ICAR); Shri Bimbadhar Pradiapecial
Secretary & Financial Advisor (DARE/ICAR); D&uresh Kumar Chaudhari, DD@GIRM);
Dr. S. Bhaskar, ADG (AAF&CCand Dr. Adlul Islam, ADES & WM) for their continued
support to I@R-NIASM. | appreciate the efforts made by thethos in bringing out this
publication. We are thankful to the members of the publication committeelAEM for
their help and support arMdr. Pravin More, NIASM, Baramati anilir. Sunil Sinha NRRI,
Cuttackfor typesetting, formatting and developing the outline, cover page of the publication.

| hope that the information provided in thmiblication will be very useful for
researchergolicy makersstudents anthe farmers.

Date: December 14, 2020 (Himanshu Pathak)
Place: Baramati, Pune Director
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Introduction

Agriculture is the backbone of Indian econorttyis also the key to achieve thessainable
Development GoalsThe country has made enormous progress in agriculture in the last few
decadesWith a net sown area of 140 million ha, the faydin production in 20:20 is over

296 million tonnes, with equally significant increased proauctevels in horticultural crops,

milk, meat, fish and eggs. These have enabled not onlyss#iEiency of food in the
country, but also a sizeable export of agymmaodities. With the population expected to be
over 1.6 billion by 2050, annual food derdan likely to rise to 400 million tonnes, requiring

a minimum of 4% annual growth in agricultutéowever, it faces numerous constraints and
vagaries originating from soil, water and atmosphere. It is challenging to achieve the task
when we realize the ¢athat natural resources are limited, harm to environment to be avoided
and importantly it is necessary to cope with the changing clinfh@tic stresses like
drought, flood extreme temperature, salinity, acidity, mineral toxicity and nutrient dedigien

have emerged as major challenges for Indian agriculture. The anticipated increase in
frequency of extreme weather events due to changing climate poses serious threats to
sustainable production of <crops, I shoule =t o c k ,
more holistic, with regard to productivity, profitability and sustainability, with a continuum

of agriculturefood-nutrition-healtkenvironmerdiemployment.

ICAR-National Institute of Abiotic Stress Management (NIASM) was established in
February21, 2009 as one of the national institutes under Indian Council of Agricultural
Research to carry out basic and strategic research for management of various abiotic stresses
affecting sustainability of national food production systerastablishment of Nainal
Institute of Abiotic Stress Management is very important to scientific knowledge generation
and utilisation for management of agriculture during drought, temperature extremes, floods,
salinity, acidity, mineral toxicity and nutrient deficiency in ffwesent form or in the larger
versions anticipated due to changing climakée Institute has the mission of managing
abiotic stresses in mulstressed agrecosystems for sustainable agriculture. The Institute
conducts basic and strategic research tmaga abiotic stresses in crops, livestock and
fisheries; provides a repository of information on abiotic and biotic stresses, adaptation and
mitigation strategies and policies and serves as a Center of Academic Excellence in managing
multiple stresses ingaiculture. There isuniqueness embedded in the conception of this
institute with all the sectors of agriculture including grain crops, horticulture, livestock and
fisheries in the mandate for management of abiotic stresses which do not discriminate
agricutural commodities. This very concept will make a strong base for holistic approaches
to be developed to reduce adverse impact of abiotic stresses in agriculture and contribute to
the sustainability of agriculture in the countihe Institute is weHequpped with statef-
the-art facilities including plant and soil response monitoring systems extensively in addition
to the academic logistics. THastitute is focussing on diverse mitigation and adaptation
options for management of high temperature, droughterlogging, salinity in crops and
related issues in livestock and aquaculture.a shoritime, the Institute has developed
various technologies to address the issues of water scarcity, management of water and
edaphic stress in orchards, pollution daeburning of trash. The institute has demonstrated
the innovating planting technologies for establishment of various orchards under limited soil
moisture in degraded land. These technologies have been demonstrated at the institute and
farmers field. Instute has developed technology for transforming uncultivable rocky basaltic
terrain into productive land. Dragon fruit has been identified as a wonder crop suitable to
adopt and grow in low rainfall zone having barren land. The Institute has standahdized t
cultural practices for dragon fruit cultivation in stressed samal regions. Contribution of
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the institute in demonstrating the impact of modern technologies in TSP farmers and
improving their livelihood is commendabl&he Institute is going tanitiate its academic
programnes shortly to impart knowledge to young researchers.

The objectives of thebulletin are to provide information about infrastructure
developed for research and academic activities, new knowledge and technologies developed
by the irstitute as well as publicationsought outand capacity development programme
carried out during the one decade of its existence.

Mission
Managing abiotic stresses farssainableagriculture.

Mandate

1 Basic and strategic reseattthmana@ abiotic streses in crop, livestock andisheries.

1 Repository of information on abioti@and biotic stressesadaptation andmitigation
strategiesandpolicies

1 Building sustainable agriculture in mustiressed agrecosystems.
1 Serve as Center of Academic Excellentenanaging multiplstresgsin agriculture.

History

The Moily Oversight Committee on OBC Reservations recommended the establishment of a
dedicated research institute of Deenrtedbe-University status on Abiotic Stress
Management. In Xl plan, the propodal the Ministry of Agriculture was approved by the
Union Cabinet to establiséNational Institute of Abiotic Stress Managemnm&with a legal

status of Deemetb-be-University under the Indian Council of Agricultural Research at Gat
No. 35, Malegaon KhurdBaramati, Pune, MaharashtidationalInstitute of Abiotic Stress
Management (NIASM) was established February 21, 2008s one of the national institutes
under Indian Council of Agricultural Research (ICAR) carry out basic and strategic
researchfor managenent of variousabiotic stresses in agricultural commodities viz., crop
plants, livestockand fishand poultry birds

ICAR-National Institute of Abiotic Stress Management is working for management of
abiotic stresses affecting the sustainabilityrfational food production systems. It deals with
stresses due to atmosphere, water and soil, which are major causes for agriculturad losses
crop, animal and fisheriesectors Abiotic stresses are natural, borne in the atmosphere
(temperature, heat, kchh chilling, frost, radiation, UMonization air pollutantsCO, and other
greenhouse gases), water (drought, flooding, hypoxia, sea water inundation), soil (salinity,
alkalinity, sodicity, acidity, water logging, poor water qualjty chemicals (mineral
deficiency/excess, pollutant, heavy metal/pesticides/ gaseous toxin), mechanicals (aerosol,
wind, soil shifting). They occur in the multiples and affect all the sectors of agriculture, crop,
animal and fisheries. Since, these stresses are predicted tify atopel to climate change
scenariQ the primary task for the institute is to evolve strategies involving mitigation and
adaptation technigues through advance in frontier science research. It is essential to
consolidate by adopting frontier molecular, bateological, nandechnological and other
tools to develop genetically stable crop, livestock, and fisheries on the styatdéprm of
resource managementhe NIASM is structured to enhandke capacity of scientistand
policy makers mainly by impartg knowledge and providing state thie art facilities for
multidisciplinaryand multicommodity research. Multlisciplinary teams have been formed
to work together for prompt results in the emerging field of research. The institute has four
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schools: 1) Atmospheric Stress Management Sch@platerStress Management Scho8),
Soil Stress Management School at)dSocial Science arféolicy Support.

Having placed in an area surrounded by abiotic stress pronecegiagies,|CAR-
NIASM shoulders unique rpensibility of providing viable management solutions for
sustainable angrofitable agriculture for the farmers. Majority of the challenges of abiotic
stresses are due Bub or supra optimal levels of water leading to drought or flood, salts
leading to sknity or alkalinity, temperatures leading to heat or cold, soil minerals that can
create deficiency aoxicity in addition to devastating events such as hail storm. Management
of these stressetemand a deep insight into the causal factor and mechanidnslerance
or survival ofagricultural commodities such as crops, livestock and fish which all contribute
t o f aincameerarsddivelihood. Hence, NIASM is engaged in basic and strategic research
to holistically address atmospheric, drought and edagthésses, which are the major causes
of substantial losses for farmers and Indian agriculfline. advantage of studying at NIASM
lies in its strategic location featured by agologicalchallenges around the institutes,
which needs to be created adidilly at otherinstitutes in the vicinity of mega cities. These
harsh and redime situations, which farmenoutinely face offer opportunities for post
graduate students to pick up research topicsdtathave long term impacts. Students can
pick up translatable knowledge in agriculture apasic sciences for making such impacts.
Located two hours away by road from Pune, ¢h&ural city of Maharashtra and being at
Malegaon, a model and modern village withuaban facilitiesn the vicinity at Bararati, the
institute offersa serene ambnce for academiand research activities.

Infrastructure for Research and Academics

Office-cum AdministrativeBuilding

Office-cum aministrative building a uniquearchitecturalmasterpiecejs fully furnished
with centralized aiconditioning systemsand a centrally placed opeair amphitheatr
equipped witha public address systenihe building premises are equipped with fire
detection and alarm system.

Auditorium

The auditori um, namedataed ASarndarmri Valk3la hhalsh a
seatsand is well equipped withnaudiovisual facility, centralized air condition facility and
aspacious stagevhich are used to conduct various events at the institute
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Conference Boms

In addition to auditotim, the institute hafour conference rooms equipped with augisual
systems, which can allow parallel sessi@msconferenceand training

School Riildings

Two school buildings namelyne School ofWater Stres Managemenh(SWSM) and Schod

of Soi Stress Managemer§SSM) have beerconstructed, furnishednd occupied.Each
schoolbuilding is havinga reception corridorfwo laboratorieswith a storeroom, one room
for Headof the Divsion, 12 rooms for scientiyc aff,oref f
class roompne readirg room a storeroom, pantly and recordroom.

School ofSoil Stress Management School ofWater Stress Minagement

ano
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Staff Quartes

Type VII quarter of 298 square meter area has lwastructed for DirectoResidence
Beside this;Type-IV quarters(6 Nos.)for NIASM staffs have also beehuilt in the institute
campus

Residential complexf Type VI (4 Nos), Type V 6 Nos), Type IV (8 Nos) and

Type 1l (8 Nos) have been construateat MIDC, BaramatiThe aeais having peripheral
plantation garden road, street lights arahelectric substation.

Director residence Staff quarter oncampus

Typelll & IV Quarter, MIDC, Baramati Type V Quarter, MIDC, Baramati

Type VI Quarter, MIDC, Baramati
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GuestHouse

The Nira GuestHouseis furnished withfurniture in each room and linen material and has
been made ready to accommodate 20 guests. The guest hasa well-furnished kitchen
and dining halls.

Hostels

The hostel buildindghas72 rooms in two blocks withnattached bathroom in each room with
provision ofsolar water heater. The dining block of these hostels is equipped with modular
commerciakitchen witha seating capacity adround 10(bersons.

Library

NIASM library has a good collection of books with areas related to agriculture, animal
husbandry and basic science sutges perthe mandate of the Institute. Scientists, technical
personnel, research associates, students and trainees are regular users of the library. Library
maintained its designated services and activities of acquisition of books, exchange of
literature,circulation, reference services and documentaBoesent library acquisitions have

more than2500 booksin addition to other documents like newsletters of NAAS/ ICAR
institutes and other open source articles and documents. Lieiguiarly receiesmore than

100 publications including annual reports as gratis from various organizations.- ICAR
NIASM Library is one of the members tife ICAR-CeRA Consortium. Hencgall scientists

and technical personnel have facilities of accessinijnenournals. Libray transactions are

being implemented online to cater the needdhei nst it ut eds st atoé. |l ns
booksfrom various reputed publisheadorg with 17 ebook series, India gristat database
through CeRA.
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Library ReadingRoom

Staff Canteen

The Canteen idocatedin the administrative building of ICARIIASM. This hasadequate
ventilation as well aa central airconditioningsystem

Medical Facility

Medical services of thdllopathic and Ayurvedic doctas areavailable ona parttime basis
during office hours in thenstitute campuBaramati city has very good medical facilities.
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State-of-the-Art Research Facilities

Genetic Engineering, Molecular Biology and Microbiology
Laborataies

Institute has astate ofthe-art laboratory at each of the three schools which have been
strengthened with ssughhs hducticely tCeuppled dPlpama Mass nt 0 s
Spectrometry (ICRMS), SterecwoomMicroscope, Hyperspectral Spectroradiomefgomic

Absorption Spectrophotometer (AAS), Portable Photosynthesis System, Microwave
Digestion System, Real time Chlorophyll Fluorescence Imaging Sys$térared Thermal

Imaging System, C&ncubator, GC, HPLC, BIOLOG, Nanodrop, Root scanner, Automatic
Nitrogenanalyser, Fluorescémicroscope antight microscopeetc.

Plant Genetic Engineering and Molecular Biology (PGEN & Mol. Bio) Laboratory
has been developed to carry out basic and strategic research to address plants response to
various abiotic sBsses.The PGEN and Molecular Biology laboratory has facilities for
genomics, proteomics aridr generating transgenic planiBhe laboratory is well equipped
with PCR cycler, Realime PCR, Lyophilizer,Ultra-high-speed centrifuge, Biesafety
cabinets, Gemiluminescence imaging system, Multimode reader for DNA, Rixéd protein
guantification.The ROS generated due to various kinds of stresses can also be quantified and
measuredy multimode readerPlant Tissue Culture (PTC) facilityas beerstablishednd
PTC facility having automated horizontal sterilizers, small growth chambers;invghowth
chambers folgrowing andmaintaining transgenic/hetically modifiedcisgenic/VIGS and
RNAI silenced plants

Plantgeneticengineering& molecularbiology laboratory

Walk-in plant growth chamber
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Plantgrowth chamber Planttissueculturefacility

Trait discoverylaboratory Microbiology laloratory

Plant lhlenomicd-acility

The dant phenomics facility establishedider NICRA program is now fully functional. The
Plant Phenomics facility with a capacity to house 225 pots is equipped with three imaging
sensorsviz., InfraRed (IR), Visible (VIS) and Nednfra Red (NIR). The facility is also
equipped with automated vgiing andprecise watering stations. The system utilizes a
conveyor belt system to move the plants with in the facility to and fro from growth chambers
to the imaging cabinet. The entire facility is computer operated through Lemna Control
Software.

Plant ghenomics facility Imaging chamber
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Plants growing in phenomics facility Inauguration of f@ant phenomics facility

Greenhouseé&acility

There arefour Hi-tech greenhouses with aref 240 M. Each Greenhouse is having three
chambers of 10 m x 8 m. Greenhouses are equipped with cooling pad and axial exhaust fan
system with a platform for growing plants. These greenhouses have provision fotlicgntr
temperature, photoperiod ahdmidity.

Hi-tech GreehouseFacility

Soybean plants growing iGreerhouse Riceplantsgrowing in Geerhouse
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Research Farm

SouthandNorth Block Research Farm

The south side farm (16 ha) is divided into six blocks, wiiake ben further subdivided

into 37 rectangular/trapezoidal plots including agret observatory. Experiments related to
atmospheric, edaphic and drought stresses are being carried out with crops like soybean, guar,
green gram, etc. during kharif season andhwitheat, jowar, chickpea, sorghum and
sugarcane in rabi season. Additionally, eight new piatge beerdeveloped and put under
rainfed forages like marvel grassylst anjan grass and irrigatedapier grass.

The northeast side farm was terraced and pudler various orchards to evaluate the
impact of edaphic and drought stresses on horticultural crops. Abautheciare of
northwest side farnmcludesa water balancing tank and a playground has been developed.
The farm is further subdivided into two bks with sevenexperimental plotsA water
storage tank of 80 lakh déts has also been constructed for providing drip irrigation to the
orchard crops.

South farm North farm

Leman orchard




- NIASM A Decade of Service (2209)

Dragon fruit orchard

Grape orchard

Datepalm orchard

Model HerbalGarden

Model herbalmedicinal gardennamed as$Sanjeevani Gardénwas developedinder the
financial assistance of NMPB, New DelMedicinal plant species aionduc,Bael, Coral
tree, Neem,Palash Simaruba, Skikakayi, Putranjeev@pap nutShami, ShivanTerminalia
speies Wood apple, Mahua, Hirda, Behda, Curry leaf, Lime, Kutaj, Sesbhania, Nirgudi,
Henna, Guggal, Eucalyptus, R8dnders, Parijathaasmine, @Gnj, Mapia foetida, Nagkesar,
Surangiand aromatic grasses
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Herbal garden

Livestock Research Farm

A low cost livestock experimentation facility has been developed. The facility consists of
cattle, goat and poultry sheds, which will be used for housing the lanfaracarrying out
studies related to abiotic stresses in large and small ruminants and poultry birds.

Livestock experiment facility Buffalo

Poultry shed Goat shed
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FisherieResearcharm

The ICARNIASM hasa modern facilityto studythe effect ofabiotic stressson fish. The

glass aquarium, plastic rectangular tank, FRP tank and other kinds of facilities are available
with this institute. The wet laboratories have facilities to conduct experimenbotim
ornamental and food fishes. The wet laboratalgo have dissection unit for collection of
different sample after completion of experiments. The institute has three farm ponds for fish
rearing and maintenance of fish brood stock and screening arediff abiotic stress
management in pond systems.

Technologies Developed by the I nstitute

Institute has developed various technologies for addressing the isswestenfscarcity,
management of drought and edaphic stress in orchards, poklut@to burning of trash. The
institute has also demonstrated the innovating planting technologies for establishment of
various orchards. These technologies have been demonstrateslimdtitute and farmers

field.

1. Transforming barren rocky basalt@rrain nto cultivation of arable
Crops
Institute has developed technology for transforming uncultivable rocky basaltic terrain into

productve land involving tle following steps (i) Ripping and chaining by heavy machinery
(i) Blasting, (iii) applicaton of spent wash, (iv) green manuring for enrichment with organic
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carbon and application of SM&nd(v) leveling of fields. For developing 1 ha rocky basaltic
terrain into productive landhe cost will range fronRRs.55,000-70,000- depending upon the
naure of slopes and extent of hardness. Farmers can geasmteme of Rs. 60,000from

the second year only and this income will gradually increase with the time as a result of
increase in yield due to increasing soil content

Ripping/chaining of rocky surface Blasting

Application ofspent wash Application ofspentmushroomsubstrate

Leveling Growing ofdhaincha plants
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Theinitial condition of land Condition oftheland afterfour years

2. Innovative orchard establishment methods for obviating drought
and e@laphic stresses of orchardsown in shallow basaltic soils of
semtarid region

An innovative method was developed for orchard establishment to obviate drought and
edaphic stresses on orchargown in shallow basaltic soils on searid region. The
innovative method involving steps, (i) Ripping and chaining by heavy machingiies,
Blasting, (iii) subsurface water harvesting (SSWH) along with larger tpgsthesand
micro-blasting, (iv) Raised bed planting/mounding with stone pitching. About 3 @umum

below the 1 m depth of the planting site/pit was shattered and fragmented by site specific
controlled micreblasting in order to provide greater and deeper soil volumes for root growth.
The gproximate cost involved per hectare in various plantindhatis Rs. 2-2.5 lakhs in
general and will vary as per crop type, nature of slope and extent of hardness of target land.
This technology could bbeneficialfor improving the socieconomic status of farmekbs
improving the fruit productivity of hortictiiral crops.

Ripping/chaining of rocky surface Micro-blasting
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Pits after blasting below planting sites Establishmiembadarin on raised beds
Performance of ndarin orchard Performance of &ota orchard
Pomegranate orchard Guava orchard Sweet orange orchard

3. Dragon Fruit: Wonder crop for rocky barren lands and water scarce
areas

Dragonfruit has been identified as a cropitable to adopt and growm low rainfall zone
having barren landl'he cultural practices and planting methods were standardized for rocky
barren land in serarid regions of MaharashtrBlutrient management by applying calcium
and other micronutrients weaaso optimized for Dragon fruit cultivation. Dose response
study of different type of fertilizers was also standardif&dtivation of Dragon fruit can be

a moneyspinning business with anitial investment of Rs. 4.5 kkhs per hectare
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Planting pattern Trellies

Flowering Raw fruits Ripened fruit

Drooping Bagging

Harvested fruits Fruit cut view




- NIASM A Decade of Service (2209)

4. SORF: A multipurpose machine for ratoon sugarcane

In situ retention of sugarcane trash can play an important role in replenishing soil quality and
reducing enviromental pollution. ICARNIASM has developed SORF machine with the
inclusion of robust power transmission system, larger capacity fertilizer box and root pruning
mechanisms to perform multiple operations like stubble shavinghawifig, root pruning

and pacement of basal dose of fertilizers in one go while retaining the trash at the soill
surface. With the use of SORF machine, ratoon cane yield can be improvee3B%o10n

the area of water scarcity and higher inputs cost®1% irrigation water and 205%
fertilizers could be saved with the use of SORF machine. This machine can perform the
ratoon managemenbperations under surface trash retained field conditions, thus trash
burning which creates environmental pollution could be avoidéé.one timemaximum

cost of SORF machine is Rs. 1.0 lakh with all accessories and net profit could be increased
up to Rs. 50,000 per hectgrer year

Ratoon management operation by SORF

Ratoon cane performance under SORF machine over conventional practice

5. Plant bieregulators for enhancing prochwvity and quality of
major crops under watecarce regions

Plant bieregulator based technology developed for enhancing productivity and quality of
major crops under water scarce regions. The performance-oédndators is highly specific
with enviroormental conditions and varies with crop to crop. In all tested crips,
application of PBRs enhanced grain yield, total biomass and water productivity. The cost of
application of PBRs is normal

and variable depending upon

their availability in the local

market and crop.

Recommended doses  of

exogenous application  of

PBRs to the specific crop

grown under watescarce

conditions are:
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Wheat (cv. HD-2189)
Recommended PBRThiourea (10 mM.™)
Growing stages for application:

1. Crown root initiation 20 days &er sowing
2. Flag leaf 42-45 days after sowing
3. Seed milking stage85 days after sowing

Sorghum (cv. Phule Suchitra)
Recommended PBRSodium benzoatél 00 mg
LY

Growing stages for application

1. Seedling elongatio0-25 days after
sowing

2. Reproductives0 days after sowing

3. Panicle formatiosv5 days after sowing

Soybean (cv. JS335)

Recommended PBR Salicylic acid (100 pni”
)

Growing stages for application:

1. Flag leaf 42-45 days after sowing
2. Seed formation55 days after sowing

Onion (cv. BhimaKiran)
Recommended PBR Potassiunmitrate (10 ng
)
Growing stages for application:
1. Vegetative 40 days after sowing
2. Bulb formatior60 days after sowing

3. Bulb developmenB0 days after sowing
4. Post developmefit00 days after sowing
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Eggplant (cv. Pantiganga)
Recommended PBRSalicylic acid (1qumL™)
Growing stages for application:

1. 40 days after transplanting
2. 35 days after transplanting
3. 95 days after transplanting

6. Nanastructured material for stress alleviatioramuaculture

A process for theysthesis of silver nanoparticles using fishery wastes has been developed
and characterized spectrophotometrically and microscopicaBgctericidal silver
nanoparticles synthesized from tissued abeo rohita Traping of synthesized silver nano
particlesin zeolite has been scaled up for mitigation of ammonia in small fish ponds.
Bactericidal activity of synthesized silver nanoparticle and zeolite traped with silver
nanoparticles have been determined agaketomonashydrophilla Vibrio harveyi and
Pseudmona pusingagar well diffusion method. Preparation of fish feed formulated with
nanoparticles has also been standardized for its potential application for stress mitigation in
fish.

Zeolite AgNps

7. Development of a microbialerived polymeric product for gel
formation, microbial colonization and metal binding

Biopolymer was developed from Rhizobium strain originating from wild habitat. The product
exhibited high water holding capacitynda potential to induce microbial colonization. The
biopolymer can be usedif mitigation of drought stress. Biological origin of product
facilitate the colonization by plant growth promoting microorganisms including phosphate
solubilizers and nitrogen fixe further extend applicability of the technology to promote
sustainabldarming with reduced dependence on chemical fertilizers.
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Biopolymer developed using Rhizobium strain Evaluation of biopolymesirfmrght mitigation

8. Deficiency irrigation ason-farm strategy for improving water
productivity of horticulture crop grown in limited water in shallow
basaltic terrain

The deficit irrigation strategy was developed for improving water productivity of various
horticultural cropsgrown in limited watern shallow basaltic terrainthis technology was
tested in tomato, papaynd pomegranate crops grown in shallow murrum 3t deficit
irrigation strategies helps in minimizing the yield loss8% and increase in water
productivity 1615% under limited &ter conditions. It also helps in reducing the energy cost
on drip irrigation by 1012% for horticulture crops.

Tomato

Papaya
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Pomegranate crop

9. Mixed silage of sugarcane tops for sustaining milk production
during scarcityperiods in dought prone areas

Cattle camps are organised for sustaining the period of acute crisis of forages during
summer/water scarcity periodBeing the sugarcane belt sugarcane tops are available in
plenty. Bag silage with sugarcane tops and its various coatibins with fodderjowar
prepared and evaluated in lactating buffalodse mixed silage particularly 50% ST with
Jowar fodder revealed better acceptance in terms of feed intake and preference by animals.
Mixed silage of sugarcarteps may be used for sastedproduction of dairy animals during

acute crisis of water scarcity periods if prepared well in advance during their availability
period i.e, winter.
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Silage production in bags from sugacane tops and fodder Joseir Buffaloes consuming the
silage.
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Bansal, K.C., Singh, A.K.Wani, S.H. (2012). Plastid transformation for abiotic stress
tolerance irplants. Methods in Molecular Biology. 913: 33%8.
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Fand, B.B., Kamble, A.l.Kumar, M. (2012).Will climate change pose serious threat to crop
pest management? A critical review International Journal of Scientific and Research
Publications, 2: 115.

Books/Book Chapters

2019

Krishnani KK, Kathiravan V, Meena KK, Sarkar B. (2019) Bioremediation of Aquatic
Toxicants: Application of MultOmic Approaches. Advances in Fish Research. Vol.
VII. (Ed. Mohanty, B.P.) New Delhi: Narendra Publishing House.

Kumar, N, Kumar P, Singh NP (2019) Thermal Adaptation and Mitigation of Aquatimal
t hrough Different Appr oachesClimdtePGhangepect i \
in India. ISBN: 0976616X Chapter No. 24. Pp 39MD6.

Singh, NP, Kumar N (2019) The role and coricep stress in aquatic animals. National
Seminar on AClIi mate Smart Agquac ' Cblleger e anc
of Fisheries, Central Agricultural University (Imphal), Tripura along withIindia
Congress of Zoology (31st AICZ) organized durdaguary 1516, 2019.

2018

Govindasamy V, George P, Raina SK, Kumar M, Rane J, Annapurna, K (2018) Plant
Associated Microbial Interactions in the Soil Environment: Role of Endophytes in
Imparting Abiotic Stress Tolerance to Crops. In: Advances in Cropr&mwient
Interaction (Eds. Bal, S.K., Mukherjee, J., Choudhury, B.U., Dhawan, A.K.).
SpringerVerlag, GmbH, Heidelberg, Germany. Pp 2284.

Singh AK, Kumar M, Choudhary D, Rane J, Singh NP (2018) RNAIi approach: a powerful
technique for gene function studi@nd enhancing abiotic stress tolerance in crop
plants. In: Biotechnologies of Crop Improvement, Vol Il, Transgenic Approaches.
Gosal SS and Wani SH (Eds.), Springer International Publishing AG, Cham,pgSA.
25-39.

Singh AK, Kumar M, Choudhary D, RaneSingh NP (2018) Virusnduced Gene Silencing
Approach: A potential functional genomics tool for rapid validation of Function of
genes associated with abiotic stress tolerance in crop plants. In: Biotechnologies of
Crop Improvement, Vol Il, Transgenic Apgaches, Gosal SS and Wani SH (Eds.).
Springer Internatinal Publishing AG, Cham, USApdl13127.

20152017

Minhas PS, Rane J, Pasala RK (2017) Abiotic Stress Management for Resilient Agriculture.
Springer Singapore, Pp. 517

Sarkar, B., Dawre, A., Bhattaatya, S., Trivedi, P., Krishnani, K.KMinhas, P.S(2015).
Nanotechnology heralds a new dawn in stress prone aquacultussyyippan, S.
and Mahanty, B.P. (Ed), Adwces in Fish Research, Volumé, Narendra
Publication House, New Delhi, India.
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201314

Bhagat, K.P., Kumar, R. A., Ratnakumar, P., Kumar, S., Bal,, fawal, P.K. (2014).
Photosynthesis and associated aspects under abiotic steesgesmment. In: R.K.
Gaur and P. Sharma (Eds.), Approaches to Plant Stressetheandvanagement,
Sprirger (India) Pvt. Ltd., pp. 19205

Bhagawati, R., Sureshkumar, P., Choudhary, VKanwat, M. (2013).Medicinal and
Aromatic Plants: An alternate farming option and sustainaieme source for
farmers. In: N. Prakash, S.S. Roy, P.K. Sharma andMg¥dan (Eds.), Developing
the Potential of Underutilized Horticultural Crops of HRegions. Today and
Tomorrowds Printers and-43®ubl i shers. New D

Fand, B.B., Choudhary, J.S., Kumar, ,\Bal, S.K. (2014). Phenology modelirapnd GIS
applicatiors in pest management: A tool for studying amdierstanding insect pest
dynamics in the context of global climate changeRiK. Gaur and P. Sharma (Eds.)
Approaches to Plant Stresses and their ManagerSg@ninger (India) Pvt. Ltd, pp.
107124

Govindasany, V., Franco, C.M.M.Vadakattu, V.S.R.G. (2014). Endophy#ctinobacteria:
diversity and ecology. In: V.C. Verma and A.C. Gange (EdAdyances in
Endophytic Research, Springéerlag, GmbH, Heidelberg, Germarpp. 2759

Ratnakumar, P., Raina, S.KKumar, S., Bhagat, K.P., Singh, ,YBal, S.K. (2014).
Adaptation and Mitigation Strategies of Plant under Drought and Haghperature
Stress. In: N.Tuteja and S.S. Gill (Eds.), Abiotic Stress and Cli@asnge, Wiley
Blackwell, Germany, Vol. (2), pp. 42436

Sureshkumar, P., Minhas, P.S., Govindasamy,Choudhary, R. L. (2014)influence of
moisture stress on growth, development, physiological processaiily of fruits
and vegetables and its management strategies. In: R.K.GaWR. &ildarma (Eds.),
Approaches to Plant Stresses and their Management, Sp(index) Pvt. Ltd. pp.
125148

Singh, U, Sureshkumar, P. (2013). Glimpses of poatvest technology. Newishal
Publications. New Delhi. pp.-278

Sureshkumar, P., Chaudhary, V.K., Bhagawati, Revi, M.P., Bagra, G. (2013).
Underutilized fruits and vegetable crops of Arunachal Pradesh. In: N. Pr&k&sh,
Roy, P.K. Sharma and S.V. Ngachan (Eds.), Developing the Potential of
Underutilized Horticultural Cr o punters f Hi |
and Publishers. New Delhi. pp. 2289
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Training s/Workshops Conducted

Multi-omics Approaches to Alleviate Abiotic Stress in Post Genomic
Era: Methods and Applicatmin Microbiological Research

A DBT sponsored training prograom Multi-omics Approaches to Alleviate Abiotic Stress

in Post Genomic Era: Met hods and Applicatior
during January 24, 2014 to February 06,204 s i ngl e déomi csd anal ys
the intertwined nature of fundamahtinteractions between microbes or plants. Therefore,
integration of multlayered information through mutmicsapproach is needed to generate

deep insights to the planticrobe interactions under stress. Keeping in view the importance

of multi-omics tchnologies for efficient characterization of microbes for their better
exploitation in alleviation of abiotic stress in agriculturdnis training programwas
formulated to facilitate the implementation of omics technologldse training program

included both lectures and hands experiments by experts in the field of genomics,
metagenomics, proteomics, metabolomics, transcriptomics and bioinformatics.

Wi nt er SClimateoChangenanddAbiotic Stress Management
Strategies for Enhancing Créppodu¢ i vi ty and Far mer s

Training program on d&limate Change and Abiotic Stress ManagementStrategiesfor
EnhancingCrop Productivityand Farmerdncomeéwasconductediuring4-11 January2020.
This training was sponsoredby Directorate of extension, Ministry of Agriculture and
f ar mwelfaseNew Delhi. Extensionfunctionariesfrom state agriculture development
departmerd, state agricultural universitiesand KVKs participated. The various lectures,
demonstrationsn climatechangeandabiotic stressmanagementyaterandsoil management
strategiedor enhancing a r miecongeweregivenby the resourcegersondrom the ICAR-
NIASM and otherinstitutes.




- NIASM A Decade of Service (2209)

Climatesmart Technologies for Resource Conservation and
Increasing-a r mdncta@ne

ICAR-NIASM, Baramatiorganized2 1 days AWinter School on

technol ogi es for resour ce conservation and

19" to December 9 2019. The program was sponsored by Indian Council of Agricultural
ResearchMinistry of Agriculture and Farmers Welfare, Govt. of India. Nineteen participants
includesscientistsfeacherandresearchergom different parts of the countryarticipatedn

this training programmeThe objective of this programme was sensitizihg participants
with the recent advancements in climate smart agricultural technolbgietsiresrelatedto

abioticst ress management and do u bstressedareaswere mer s 0

deliveredand also handson training on useof high-end equpment relatedo abiotic stress
assessmemas provided The programme covered lecturésld visits, demasessionsn the

area of climate changé&od securiy and climate smart agriculturabiotic stresses and their
mitigation straggies using microbiaresourcesjive demonstration of planting methods in
commercial crops such as sugarcaapplication of Stubble shaving, Gffarring, Root
pruning and Band placement of bagaitilizers (SORF) machine for advanced cultural
practices in sugarcane; measment of root dynamics using sophisticated imaging system;
Infra-Red imaging system for canopy modelling; integrated farming system for small farmers
to achieve sustainable incomanimal husbandry fish farmingnd pest management under
abiotic stress coritibns; extraction of microbial biomolecules and subsequent analysis
through HPLC; water and soil management technologies; novel microbial, biotechnological
and plartphenomics approaches for enhancing crop and water productivity were delivered
by the vardbus experts/resources persons.

Dr. Jagadish Rareddressingparticipants  Interaction with scientist during/inter School
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Climatesmart agriculture and abiotic stress management techaslogi
for enhancing farmers income

A collaborative training program on 6 C 1| i-8maatt Agriculture and Abiotic Stress
ManagementTechnologiesfor Enhancing Farmersl n ¢ o spen8oredby the National
Institute of Agricultural ExtensionManagemen{MANAGE), was organizedduring 16-20
December2019. Extension functionariesfrom state agriculture developmentdepartments
state agricultural University and KVKs participated.Lectures,demonstratios and fields
visits on climatechangeabiotic stressmanagementyaterandsoil managemerstrategiegor
enhancing farmers income includes bio-regulators, climate smart crops, microbial,
biotechnologicabnd phonemicsapproachedjvestockandfish productiontechnologiesvere
coveredin theevent

Dr. JagadisiRane addressinduring Winter School Interaction with scientist during Winter School

Participants of collaborative training with MANAGE

Workshop omadvances in soil and water analygsis

A Wor kshop o roil@didiWateaAncad sy siims 0 was organi zed
November 46, 200. Candidates from different parts of Maharashtra attended the Workshop.
Various lectures and practical sessions were on Advances in soil chemical analysis, Analysis
of soil physical Parameters, Water quality: challenges and opportunities for addressing
abotic stresses ithe present scenario of climate change, Advancdbamssessment of soil
biological diversity, How to conduct field experiments on water stress and water productivity,
Soft skills for data analysis and visualization, Advanced instruatient facility for detection

of micronutrients and heavy metals in soil and watere covered durinthe event Practical
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sessions of the workshop were conducted on i
soil sampling, sample preparation in tkeb (like air drying, crushing, sieving, extract
preparation, etc.) and analysis of soil health parameters viz. soil bulk and particle density, pH,
EC, NPK analysis etc. were covered. Durthgpr act i c al session of
gual i tyo ingaetlod (frengomd,Itap and bore well, well), sample preparation in
the lab (for microbial, nutrient and metal analysis) and analysis of water quality parameters
like pH, Electrical conductivity (EC), Oxidation reduction potential (ORP), temperature,
Dissolved oxygen (DO), salinity, turbidity, TDS, alkalinity (Carbonate & Bicarbonate),
hardness (Calcium + Magnesium ion), chloride, sodium, potassium, micronutrients and metal
analysis, total coliformfecal coliform and Escherichia coli etc. were coverdalring
workshop working of Atomic Absorption Spectrophotometer (AAS), Inductively Coupled
Plasma Mass Spectroscopy (K8F5), Flame photometer (FES), UV/\4§pectrophotometer

have also demonstrated and also given hands on training to the participants.

NIASM staff and participant afforkshop on advances in soil and water analysis

Director ICAR-NIASM address Scienti st 0sthewatkdhopess dur i n

One day workshom n Climdate Smart technologies for sugarcane
cultivationd

The objective oforganizing the workshop was to acquaint the farmers with climate smart
ways for handling issues of water scarcity, trash burning and controlling pest and disease
problems in changing climatic scenario. About 175 farmers and 25 guests attended the
programto discusghe current status of sugarcane production, sugar recovery, issues related
to the crop in Maharashtrdhe workshop boughtall the sugarcane based stakeholders on a
single platform and discuss about the problems, innovations and good aglouiaatices
pertaining to sugarcane farmirfgrogressive farmerdiscussed about the problems of farmers
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and sugar industries and urged farmers to adopt new technologies generated from ICAR
NIASM for better production under multiple stress condition.

Two daysworkshop on 'Application of Foldscope for pollen studies'

In a twod a yworshop held during Januafiyl-12, 2019, NIASM scientists demonstrated

the use of portable microscope called O6Fol d:¢
was @rried out under the project funded by DBT. There were 21 students and 3 teachers
from Shardabai Pawar Vidyaniketarha®adanagar attended the workshop. On the first day

of the training all were acquainted with pollen germination studies. The resultsbgmeed

and recorded in the observation sheets provided. A good interactive session was there in
continuation with 't he-apsr easne nretcaotnioonm caab o Ute aGH d
All the doubts in the young minds regarding these studies elaréed. On the second day,

students studied temporal variatiorthe viability of pollens of crops inhe field.

Refresher Course omAdministration & Finance Management for
Section Officers, AAOs, AFAOs & Assistants of ICAR HQ &
Institute®

Refresher course on Administration & Finance Management for Section Officers, AAOSs,
AFAOs & Assistants of ICAR HQ & Institutes was held during Decembel4,02018 at
ICAR-NIASM, Baramati which was organized by ICARAARM, Hyderabad. In this
training programre, 25 officers and staff from different ICAR institutes participated. Various
aspects of administration, finance and office management were deliberated by experts from
ICAR HQ and other ICAR institutes.
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Refresher Course on Administration & Finance sigement

Summer S cGlimatelcharge and abiotic stress management
strateg es f or doubling farmer s i nco

ICAR sponsored summer schpdliring September -17, 2018were attended bywenty three
scientists, teachers and researchers from six statadimg Tamil Nadu, Telangana, Andhra
Pradesh, Karnataka, Madhya Pradesh and Maharasldctures related to abiotic stress
management and doubling farmers income in abiotic stressed areas were delivered and also
hands on training on use of equipment edato abiotic stress assessment such as Hyper
Spectral Remote Sensing, Plant Phonemic facility, orchard management and gene silencing
etc. were demonstrated to the trainees. Various eminent researchers and speakers from
various ICAR Institutes and agricute universities were also delivered lectures on climate
changeand abiotic stress management.

Summer school programme at ICARASM

One day Workshop cum Training Progmae on dScope and
Prospects of Organic Farming in Sugarcane Cultivation

The pogramme discussedorganic sugarcane production technologiestrategies for
enhancingproductivity and soil health management. The sugarcane exjperh KVK
Baramati and Central Sugarcane Research Station, MPKV, Padegaon were invited. About
100 sugarcanfarmers and ICARNIASM stalff participated in the workshop.
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Advanced training onDetection, identification and application of
microbially derived biomolecule for alleviation of salinity stress in
crop plantg

Advance training on detection, identdition and application of microbially derived
biomolecule for alleviation of salinity stress in crop plants was organized at-NOIARM

during February 128, 2018. This training was supported by Ministry of External Affairs,
Govt. of India and Dept. of Agculture Research and Education, New Delhi under Indo
Africa Forum Summit Ill. Three participants from Nigeria attended this training programme.
The objectives of this short course were to get the participants acquainted with the salt
affected soils andheir remediation using biomolecules in major crop plants. Training
included diverse lectures and practical related to soil analysis and isolation and
characterization of biomolecules using chromatographic techniques, modus operandi of
sophisticated equipmé such as UHPLC, LGIS, GCMS, ICRMS, AAS, Nanodrop,
Biolog system, PCR. In addition, exposure visits were also conducted at-NBRARS,
IISER-Pune, PMKVRahuri and KVKkBhabhleshwar.

Participants of Advanced training on detection, identificationaplication of microbially derived
biomolecules

Advanced training ono Aplication of plant phenomics tools for
assessing responses of crop plants to drought and high temperature

Advance training on application of plant Phenomics tools for assessinghsespof crop
plants to drought and high temperature was organized atAGIASM during February 15

28, 2018. This training was supported by Ministry of External Affairs, Govt. of India and
Dept. of Agriculture Research and Education, New Delhi under Irfdoad~orum Summit

lll. Five participants from 3 African countries (2 each from Sudan and Egypt and 1 from
Malawi) attended this training programme. The objectives of this short course was to update
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the participant about phenotyping and phenomics concapdstools for abiotic stress
tolerance in crop plants and to prepare t he
Dat abaseodo for l ong term strategy to develo
lectures and practical classes to deliver infaromand skills on plant phenotyping, image

analysis, stress monitoring high throughput phenomics as well as low cost phenomics tool.
Participantdéds availed opportunit wtPlheoomicsar ry
facility at NIASM.

Paricipants ofAdvancedTraining onApplication ofPlant Phenomics Tools

Advanced training o Baracterization of abiotic stress responses in
field and horticultural crops through hyper spectral remote semsing

Advanced training on characterization of dlmicstress responses in field and horticultural
crops through hyper spectral remote sensing was organized atNCX&M during February

15-28, 2018. This training was supported by Ministry of External Affairs Govt of India and
Dept. of Agriculture Researcind Education, New Delhi under Indo Africa Forum Summit

lll. Four participants were attended this training programme. The objectives of training were
to make them acquainted with the basic principles of hyper spectral remote sensing and its
applications m abiotic stress identification and mapping. Training included lectures and
practical classes to deliver information and skills on handling of spestiometer for
abiotic stress measurement and its data analysis besides practical on use @frdstress

mapping.

Advanced training on characterization of abiotic stress responses in field and horticultural crops
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One day training programme arotection of Plant varieties and
Far mer s6 Right s

It is necessary to recognize and protect the rights of &éinmefs in respect of their
contribution made in conserving, improving and making available plant genetic resources for
the development of the new plant varieties. Therefore, a one day training programme was
organized on fAPr ot ectadrmers Rights o Deaember 6y 2007 & t |
ICAR-NIASM. The chief guest in his inaugural address, appealed to the farmers to adopt the
research activity adopted by this institute and to increase their agricultural income by making
interaction with Scientists NIA®. It was highlighed that the farmers were trying to
cultivate traditional crop varieties for long years back. Farmers can protect such plant
varieties by registering under the Protection of Plant Varieties and Farmers Rights Act
(2001). About 150 farmerand scientists participated in this training and awareness program.

One day Training programme on PBMFRA and release of compemdium of training Lecture

Mo del t r ai n iCln@te smanti agscelture for erdhancing
crop and water productiviyn der abi oti c stress
ICAR-NIASM, Baramati organized8 d ay s mo d e | training cour

€S

S €

agriculture for enhancing crop and water prc

December 183, 2017, sponsored by DirectorateEodtension, Department of Agriculture,
Co-operation and Farmers Welfare, Ministry of Agriculture and Farmers Welfare, Govt. of
India. The objective of this programmeas to sensitize extension functionaries/officers of
state development departments anceotbarticipants of ICAR, SAU and KVKs with basic
knowledge in the sphere of climate smart agriculture (CSA) based technologies. Their
potential applicability for enhancing crop and water productivity by alleviation of abiotic
stresses in agriculture. Tot&l2 participants from the eight states viz., Delhi, Goa,
Chhattisgarh, Madhya Pradesh, Maharashtra, Uttar Pradesh, Kerala and Tetdteyated

the programmeThe lectures angracticalin the field of climate change, food security and
climate smart agridture, abiotic stresses and their mitigation strategies, horticulture
production system, water and soil management technologies; novel microbial,
biotechnological and phenomics approaches for enhancing crop and water productivity were
delivered by the w@ous experts/resources persons.
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Model training orClimate smart agriculture for enhancing crop and water productivity under abiotic
stress conditionand Particpants of training programme.

Summer Schdo &ecent Advances in Abiotic Stress Mgeaen
for Climate Smart Agricultureo

Twenty one days Summer School on ARecent Ad
Cli mate Smart Agr i cul t-NIASM during 8238 Septemtzery 2017e d a't
The objective of théraining was to update thexientists of Assistant and Associate
Professors rdn in the ICAR institutes, SAUs and CUs/Dlbout strategies for
management of various abiotic stresses in crop plants and animals to meet the challenges of
food security. Lectures and praciliday experts in the field of agriculture were included.
Twenty seven participants from I CAR I nstitut
our country participated in this training programme. During the training programme
participants got acquated with the emerging concepts and approaches for climate
smart agriculture and hands on training on various highend equipment like Phenomics,
ICPMS, Spectroradiometer, IRGA, UHPLC, AAS, Infrared Camera. Two exposure visits at
MPKYV, Rahuriand KVK, Baramati were arrangeliring the training programme.
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Summer School on ARecent Advances in Abi o
at ICAR-NIASM, Baramati

Short c o Phresomics: oRerspedtives for application in
improvement of abiotist r ess t ol erance i n cro

A short course on Phenomics: Perspectives for application in improvement of abiotic stress
tolerance in crop plantsas organized at ICARIIASM from 20-29 July, 2017 for scientists
working on abiotic 8esses in different crops. The training was sponsored by Education
Division of ICAR. The objectives of the short course was to update the scientists of ICAR
institutes, SAUs and CUs/ DUs about Ophenoty
abiotic stras tolerance in crop plants and to prepare the trainees as potential contributors for
Crop Phenome Database critical for long term strategy to develop stress tolerant cultivars.
Training included lectures and practical classes to deliver information alisl ek plant
phenotyping, image analysis, stress monitoring high throughput phenomics, low cost
phenomics tool. More than 20 lectures were delivered in the area of phenotyping and abiotic
stress research by expert from the institute. In addition, there wig online lectures
delivered by experts in phenomics from CIMMYT, Mexico, Plant Accelerator, Australia,
John Innes Centre, UK and CSIRO, Australia.
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Shortt er m training on APhenomics: Perspecti
tol erance i n cMNASM Barreatint so at | CA

Two days wd&hakesgesoand Qpportudities in Sugarcane
Cultivatonud er Changing Climatic Scena

The Workshop discussed the need and opportunities dbdective efforts of all the
stakeholdes (scientists, farmers, policy makers, sugar indurialts) to tackle challenges

like poor sugar recovery, lower cane and water productivity, deterioration of soil health,
increasing production cost and to bring dynamism in the sugar industry. Téesespared

their knowledge with the progressive farmers so as to sensitize about the developments and
latest happenings in the research on sugarcane and guiding the sugarcane growers to adopt
and spread the recent technology in the field of sugarcanegiiaa, soil management, farm
mechanization and sugarcane based industriegyo®wy field experiments at ICARIASM

were also demonstrate@ihe workshop was attended by more than 350 progressive farmers
from various Tehsils of Pune. Officers from stateelidepartments and KVK, Baramati,
representatives from nearby sugar factories and various government and private organizations
and staff of ICARNIASM were also presentThis workshop was sponsored by the
NABARD, Pune The Malegaon SahakarSakhar Karkhanaltd., Malegaon; Shree
Someshwar Sahakari Sakhar Karkhana;l$dmeshwar, Shri Chhatrapati Cooperative Sugar
Factory Ltd; Bhawanimgar, Zuari Agro Chemicals LtcdPune United Phosphorus Ltd.,
Mumbai and Jain Irrigations Systems Ltd., Jalgaon.

Goat Farming Training Camp at Krantisinh Nana Patil College of
Veterinary Science, Shirval Satara

ICAR-National Institute of Abiotic Stress Management, Malegaon, Baramati conducted
training programmes in collaboration with Krantisinh Nana Patil Veterinary glighirval




- NIASM A Decade of Service (2209)

for the tribal farmers of Nandurbar district at Shirval under Tribal Sub Plan (TSP) of
Government of India. Four Such training programs of three days duration each were
conducted between™6to 25" March 2017, Tribal Farmers were imparted watkill and
knowledge of goat rearing techniques, management, feeding, breeding and disease
management, insurance, bank loans etc. during training. Besides on hand training, field visits
were also arranged for the farmers.

Training ondCAR-ERP (MIS & FMS)a

A training programme was organized at IGARASM, Baramati during the period 124

January, 2017 to resolve some operational issues regarding ERP. A total number of 18
representatives from 5 different ICAR institutes of the western zone participatde:
aforesaid training which was also attended
institutes are NR&@rapes, DOGR and DFR of Pune, NfRGmegranate of Solapur and
ICAR-CIRCOT of Mumbai. The programme covered various topics under four major
modul es namely #APayroll and Financeo, ASup,|
Resource Management System (HRMS)o0o and APro
the programme dealt with functionalities like employee transfer, empksjéservice leave

balance adjustment, payroll posting to general ledger (GL), account receivable (include
receipts), asset capitalization, general ledger (including journal entries), budget uploading,
purchase requisition, auto create, applying tax on purchase order, reeaircagainst a

purchase order, item inspection/delivery, RPP creation for scientific projects and project
budget entering.
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Outreach Activities of the Institute

Tribal Sub-Plan

After 25 years of independence, and successful completion of f@uydar and three annual
plan, it was realized by policy makers that the Scheduled Tribes argesilbehind the
mainstream development processl thegeneral plan schemes and programmes designed for
the overall development of the economy hardly imprbwheir socieeconomic status.
Similarly, the benefit of such general welfare schemes did not percolate down towards the
development of the STs population of the country in significant manner. In order to address
these issues, the Tribal S&ttan was iniated duringFifth Five Year Plarfor the socie
economic amelioration of the tribal communities.

ICAR-NIASM conducted @rious activities under Tribal StBan in three
TehsilgTalukas viz. Navapur, Nandurbar and Dhadgaon from the designatexiuxiaar
district of Maharashtraduring 2012 to 2018Consideringpoor education status amswcio
economic limitationf tribals, various villages of ttee different Rlukas of the Nandurbar
district were selected Based on the overall agexological situation and ragements of
tribal farmers, mplementation of improved technology interventionstegratedield crops,
horticultural crops livestoclo ,sfisherieswas conceptualizetbr improving their livelihood
and sincereffortsweremadeto encourage these agtigs to provide supplementary incomes
to small and marginal farmers and landless labfansersfrom thesemajor subsidiary
occupations

Following four strategies were adopted for improving the tribal farming system:

1 Baseline survey of a large numbdnuilages of threedifferent talukas of Nandurbar
district for assessment oéxisting farming systemabiotic and biotic stressesnd
selection of villages and farmers.

1 Input supporthtroduction of sitable high yielding varietidanimals breedésh
species.

1 Implementation of improved technology interventions in Integrated -Civgstock
Poultry-Fisheries for livelihood improvement of tribal farmers.

1 Organisation of apacity buildingprogrammes gch as trainings, field day, on farm
demonstrations, expgare visitsand theuse of local news media for popularization

Significant contributionshas been made bySP implementationteam of multi-
disaplinary scientists of ICAR-NIASM in implementation of improved technology
interventions in field crops (rice sugarcane anaiheat), horticulturatrops (banana, dragon
fruit, okra, chilli, onion) dairy farming (bdder deworming, mineral mixturand Mehsana
buffalo), Osmanabadjoat unit (4 female 4 malg, backyard poultry (Vanaraja airiraja
birds with cageand feedl farming, IMC aquaculture, culture based reservoir fisheries and
integrated farminghroughinnovative extension methodologiasmmmensely benefiing the
farming communityin 60 villages of three different talukas of Nandurlbstrict. Farm
implementscertified planting materials dfigh yielding improvedvarieties four point rice
production technology andlgntation ofGliricidia as live fences, green leaf manuaad
animal foragewater efficient crop production technology in sugar¢caw®pton of micro
irrigation techniques, integrated nutrient, pest and disease managecultural soil
health assessment based fertilizers recommendatiiticben gardening of dragon fruit
commercial vegetabland fruit cultivation, dual purpose chickalong with poultry cages
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disease resistant animal breeds, suitable fish species, rapdr goil and water quality
management have been promoted among tribal farnigysintegation of field and
horticultural crops, fish and animal components, net farmome of 7339 tribal farmers
increased by minimum 44% even in climate change prone selected areas.

Implementation of improved technologcal interventions in different commodities.

Improved T Participatory demonstr g
technology production t echbfieldl ogyo
interventions |  Yield performance of rice variety Indrayani and Ph
in rice Samridhi

1 Organization of farmers field day and traini
progammes orfour point rice production technology
1 Promoting plantation oGliricidia as live fences, an
green leaf manure for crop production and ani

forage
Improved i Participatory demonstration of Water efficieotop
technology production technology in sugarcane.
Interventions | § Or gani zation of far mer
in sugarcane programmes on Sugarcane crop.

1 Resource use efficiency (Miciiarigation and Nutrient
use efficiency) demonstrations.

Improved Improved technology interventions in wheat
technology
interventions
in wheat
Improved 9 Virus free tissue culture banana cultivation
technology 1 Water use efficiency in virus free tissue culture culti
interventions and sickers
in banana
Improved 1 Proper nursery raising and transplanting manageme
technology high yielding and long storage varietiesRdbiand late
interventions kharif onion
in onion
Improved 9 Distribution of dragon fnit cuttings/saplings for kitche
technology gardening / Backyard farming
interventions
in dragon fruit
Improved 9 Introduction of high yielding improved breeds of mil
technology buffalos.
interventions | § Nutritional managementni livestock for livelihood
in dairy improvement of tribal farmers.

1 Deworming and mineral mixture supplementation.

i Training about balanced nutrition, parasitic disease

livestock and its management
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E |

Organization of exposure visits / trainings at advar
dairy unts / farms/ Surveys for milk production ai
availability of marketable surplus.

Raising high yielding f
fields.

Formation of dairy farmers group.

Facilitation for cattle breeding and animal heg

services.

Improved 1 Training programmes for imparting skill and knowled
technolgy of goat rearing techniques, management, feeding,
interventions breeding and disease management, insurance, bank
in goatery loans etc.
1 Exposure visits.
1 Distribution of goat units of 4 females and anele to
44 tribal farmers.
Improved T Group meetings with tri
technology Poultry. Far mi ngo
interventions | q Training about parasitic diseases and nutritional
in backyard requirements of poultry and its management.
poultry 1 Distributionof 300 units of 20 Vanraja/Giriraja/Satpu
chicks along with cage, feeder waterer and feed.
Improved 1 Demonstration of Farmpond preparation.
technology { Distribution and stocking of IMC seeds.
?ntle'\r/l\/gntions 9 Training of tribal farmers on Nutritional management
in

aguaculture
and reservoir

fisheries, fish and prawn farming and their
management.

: . 1 Method for fish feed formulation and preparation.
fisheries f Organi zati on o fnfighauturee r 6
1 On farm demonstration of measurement of water
quality parameters.
9 Culture based fisheries/stock enhancement of small
water bodies
Improved 1 Integrated CroflivestockFisheries
technology { Integrated Livestock cum Fish farming
interventions | q |ntegrated Goat cum Fish farming
in field & 1 Integrated agraquaculture.
Eforgg”t“re { Integrated dairy curfish farming
livestock. 1 Integrated poultry curfish farmng.
poultry and

fisheries
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MeraGaonMeraGaurav(MGMG)

An innovative initiativein Mer a Gaon MMGMG) wasplannadvt@ promotéhe
interactionof scientists with the farmers to hasten the lab to land process. The objective of
MGMG is to provide farmers wh required information, knowledge and advisories on regular
basis by adopting villagesThe participationof small and marginal farmers in Indian
agriculture is very importanSmall farmers put forth thedesire on various forums to have
timely informaion on investment in agriculture, loans, availability of other basic amenities,
market rates, extension activitiaed facilities provided by differersigencies, new research
findingsandtechnologies, etc.

The MGMG teams identified the general problemsanedy, water scarcity, roads,
animal disease, marketing of agricultural goods, irrigation, gality and, information on
newer technologies. Issues regarding agriculture ws@aaty rainfall, drought, water salinity,
nonavailability of water storage t&n subsidyfor water storage tank, sugarcane trash
burning, higher tillermortality and lower cangields of sugarcane ratoon and excess and
imbalanced use of fertilizer, problem sofmor drainage, soil sodicity and salinity, quality




NIASM A Decade of Service (2209)

seed availabilityfrequent andntermittent drought, podtarvest and storage of fagnoduce,
nutrient deficienciesThe visits were made under Mera Gaon Mera Gaurav program in all
identified villagesi.e., Khor, Kusegaon, Roti, Hinganigada, Diksal, Sonkasw&dnadwadi,
Waky, Jalkewadi, Sanghavi, Kambaleshwar, Pandare, Pavandathpawadi, Belwandi,
Rakshaswadi, Baradgaon dagdi, Lakdi, Nimbdshindewadi, Bori and Kazad-requent
interaction and demonstrations werenducted duringrisit and aboutl393 farmers were
involved and gobenefited. Various awareness programmes were organized and farmers were
made awarehrough literature support in Marathi about Pradhan Mantri Fasal Bima Yojna,
Soil Health Card Scheme, dragon fruit an alternative option for water scare, areas
pomegranate management during drought period, shinghi breeding, poultrgattied
management. Propdinkages were developed with State Agriculture Department, KVK
Baramati, NGOsNathson Farmer Producer Company, Department of Animal Husbandry,
Local Revenue department and Taluka Agriculture Officer. MGMG teams creataceness

in farmers regarding diversification of crops.,.dragon fruit and drumstickinder water
scarcity areas; Jalyukta Shivar scheme of Government of Mahara§hareervation
agriaulture for enhancing resoureese efficiency and environmentguality; avoidance of
sugarcane trash/crop residue burning; integrated fargyisiggm involving horticulture crops,
livestock, poultry and fisheries for livelihocgkarity; vaccination in livetock integrated
nutrient management; organic farmirggil test based nutrient application; pond preparation
for in situ water conservatiorgest and disease management; miatgation strategies for
efficient water management; fish seed production amdnagement; postarvest quality
management and Marketinjo promoteDragon fruitcrop one day training progracum
exposure visitwas organizedin 201617 at ICAR-NIASM in which 118 farmers from 23
villages gotbenefitted

Director, ICARNIASM interacting with famers of MGMG adopted villagegxposure visit of
dragon fruit for water scarce areas, Farmers' field day and Farmer's meet
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Dr.
Dr.
Dr.

Mr.
Ms.

Jagdish Rane, He&2DSM
DD NangareSenior Scientist
Sunyan Saha, Scientist

V Rajagopal, Scientist

Sravanthi Bandela, Scientist

Jalgaon KP, Bhilarwadi,
Dhakale, Mudhale, Loni
Bhapkar

Dr.
Dr.
Dr.
Dr.

Mr.

KK Krishnani, HeaedSESM
KK Meena, Senior Scientist
RL Choudhary, Scidist

SS. Pawar, Scientist

Paritosh Kumar, Scientist

Sanghavi, Kambaleshwar,
Pandare, Pavanewadi and
Manapawadi

Dr.
Dr.
Dr.

Mr.

SK Bal, l/c, HeadSASM
Y Singh, Senior Scientist
B Sajjanar, Scientist

Rajkumar, Scientist

Sonkaswadi, Kaadwadi,
Waky, Kamgalwadi

Dr.
Dr.
Dr.

Mr.

NP Kurade, Principal Scientist
AL Kamble, Scientist
RL Meena, Scientist

A Balusamy, Scientist

Pimplawadi, Kopardi,
Rakshaswadi Bk., Belwandi,
Baradgaon Dagadi

Dr.
Dr.
Dr.
Dr.

DP Patel, Principal Scientist
GC Wakchaure, Scientist
Mahesh Kumar, Scientist

Neeraj Kumar, Scientist

Nimbodi, Lakadi, Shindewadi
Kazad and Bori

Dr.
Dr

Mr.

MP BrahmanePRrincipalScientist

. Ajay K Singh, Senior Scientist
Mr.

GopalaKrishnan B.

Prashant KumaiScientist

Kusegaon, Hinganigada, Roti
Diskal, Khor
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Activities carried out during 2016

(Institute/SAU wise)

Visit to village

Goshthis/ Interface

meetings conducted

in the selected villages

Demonstrations conducted

No. of
Visits

No. of
farmers

No. of

Gaoshthis/
interface
meetings

No. of
farmers

Title of demonstration

6 100 6

100

Create awareness among the farmers
regarding various agricultural schemes
viz., PM crop insurance scheme, PM
KrushiSinchanY ojna, soil health card
scheme.

Onsite demonstratiorf @arious water
saving technologies (including dragon fry
cultivation), planting methods for
establishment of orchards in shallow roc
land, and other institutional activities to
farmers during visit to institute.

Suggested diversification of crops

Dragon fruit (low water requirement,
medicinal use and high market value cro

Drumstick variety:PKML1 for better yield

Linkages created with

Other departments/

Problem diagnosed

Awareness created

; . General Agriculture Subject matter No. of
agencies (furnish name)
problem problem farmers
19 20 21 22 23
Agriculture department, | Water scarcity | Less rainfall, | Suggestée More than
Maharashtra state and saline water, | diversification of 100

KVK, Baramati, NGOs

Requirement of
water storage

tank and

subsidy for JalyuktaShivar
water storage | scheme of Goviof
tank Maharashtra.

cropsi.e., dragon fruit
and drumstick under
less water condition
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T

Name of activit ies

Organized the training for farmers ¢
6Promotion of dr ag
kitchen gardening in serrarid region of
Maharashtradé from s

During KRISHIK Exhibition at KVK
Baramati 1922 Janugy 2017, awarenes
created among the farme(®slore than 100C
farmerg about new crop: Dragon fruit
cultivation.

Dr D D Nangare,Scientist invited by KVK
Jalna on 5.3.2017 to deliver lecture

6Dr ago wmultivtouda td mana
Created awareness among the farmers ne
Jalna and Aurnagabad areas about new
i.e Dragon fruit cultivation. The farmers ask
about the avéability of planting material a
our institute.

Dr D D Nangare, Dr Yogeshwar Singh and
Manoj Brahmne visited Savantvadi villag
Taluka Baramati and guided and awe
farmers with latest technologies.

No. of farmers

113

>1000

>200

>15

Activities during2017-18 under MGMG

Activities & Sub-activities

Beneficiaries

(\[eB)
Villages Visits Demonstrations Farmers meeting
covered made
Kambleshwar | 1 Demonstration of | Dr Rajkumar, Scietist 50
importance of (Agricultural Entomology)
pheromone traps | delivered lecturen IPM in Chick
and light traps in Pea far.mer 0
Chick pea pest
management
Andhori, 2 Scientists visited 1 Participated in Krishi Mla 80
Karadwadi and farmer 6s |qgsentists of NIASM deliered
Waghoshi have seen vegetabll ~ ocyyresin Krishi mela held at
Bhadvade plots of Chiili, Bhadvade, Waghoshi,

Bhendi, Bitter guard
and fruit crop
pomegraate and
tuti plantation in
three villages. Also,
visited

Water storage tanks
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Activities & Sub-activities

Villages
covered

Visits

made

Demonstrations

and dairy unit

Farmers meeting

Beneficiaries
((\[B)

Waghoshi, 1 Demonstration of | Farmers got the information of 70
Bhadawade, Dragon fruit and the new technologies vidragon
. other horticulture | fruit cultivation, planting methods

Kanheri, . . . . .

) ) ) crops grown in in shallow basaltic soil etcluring
Shaikhmirwadi shallow basaltic soil| field visit
villages in and animal unit,
Dist. Satara research plotat
and farmers Institute level.
from other
nearby villages
in Khandala
Tehsil
Farmers in 2 Demonstratiorof Farmers patrticipated in Sugarca More than 200

nearby villages the technologies at | workshop, IPR workshop and farmers
of Institute in Institute level. visited the experimental
Baramati , Farmers visited the | /demonstration plots of ICAR
Daund, institute NIASM and got the information
Indapur and of the new technologies viz.
khandala tehsi Dragon frut cultivation, Planting
methods in shallow basaltic soll
etc
Jalgaon (KP) |1 - Meeting conducted toreate 20
awarenesamong farmers about
importance of soil testing, anima
health and value addition of
cereal and horticulture crops a
village Jalgaon (KP)
Dhakale 1 - Farmers meeting in village to 10
invite a group of farmers from th
selected villages to ICAR
NIASM for onsite demonstration
of various water saving
technologies (including dragon
fruit cultivation), planting
methods fo establishment of
orchards in shallow rocky land,
and to show other institutional
activities.
Visited Three | 1 Scientists visited 9 Krishi Mela at
villages far mer 6s Village:Waghoshi
1. Andhori vegetable plots of | Tepsil :Khadala on 24.3.2018 80
2. Karadwadi gﬂlraBahn%nf?hi? ::treorp 1 Lectureddeliveredby Scientists
3. Waghoshi pomegranate and of NIASM
Tehsil : tuti plantation in 1 Dr Nitin Kurade talked on
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Activities & Sub-activities Beneficiaries

((\[B)
Villages Visits Demonstrations Farmers meeting

covered made
Khandala

three villages. Also,

e Ofs@p vEvet p@deo |,
Dist: Satara visited 1 Dr Manoj Brahmne talked on

Water storage tanks 5 A\E@x @3
and dairy unit. 5 bIep s

Scientists suggeste TDr D D Nang ar ¢

water management| w ~©06 ¢ m

![Ohrg‘:t'r‘ézsu (t;?i\l,z?pg?ve {1 Dr GC Wakchaure talked on

Cropps_ y & @ hoe-COpEEDr Bhaskar

Gai kwad @@l ke

{@nlalod

9 Dr Mukesh Bhendarkar talked
0 nz AEQa %060 ¢ 2

Visit of farmers from Khandal@ehsil to ICARNIASM, Baramati

Seventy farmers from Khadala Tehsil visited to ICANRASM, Baramati orNovemberl9,
2017.They were shown thexperimental orchards in north side, crops in south side, Animal
and fishery unitvere infornedaboutthe technology and research goindhe Institute

Krishi Mela at VillageWaghoshi, Talka- Khadala Dist.- Satara

The scientists visited the farmeroés field
including one farm pond on the way to Waghoshi village on 24.3.2018. The visit was made to
the various fields of vegetable cultivation withili, bitter guard, bhendi, tuti plants @n
pomegranate orchards. In ¢hthe problem mostly observed is of leaf curling and suggested

y
[
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micro nutrient sprays. For other remedies told them to contact vegetable expert at MPKV,
Rahuri. In Tuti plantationdarmers are facing the marketing problem as there is no policy of
Govt of Maharashtra for procurement of silk.
Bangluru market to sale their silk. But they are getting lower rates as compared to local
farmess in Karnataka state. Lastly, at Waghoshi village, the scientists participakadsim

Mela. Earlier there was no irrigation facility in Waghoshi and nearby villages. Now, the canal
has been constructed and the farmers are getting the irrigation totleropgh canal. To

make the farmers, in canal command, aware about the new available technologies, the
scientist of NIASM gave their talk in the respective field.




