CAPP-3

Format for Application for Agri -CRP Projects
1. TitleofPlatform:ConsortiumResearchPlatform(CRP)onConservationAgriculture (CA)

2. Title of the Platform Project: Development, refinement and validation of conservation
agriculture (CA) in Vertisols of central India and quantifying impact of CA practices on soil
and environment.

3. Location
Institute’s Name: ICAR- Indian Institute of Soil Science

Place: Bhopal
District: Bhopal
State: Madhya Pradesh

4. Project Principallnvestigat or :Dr.N.K. lenka
5. Co-Project Principal Investigators: Drs.R.k. Singh , P. Tripathi, Pramod Jha, B.P. Meena
7. Objectives (in brief):

e Toidentifybesttillage,waterandnutrientmanagementpracticeunderCA

e Toquantifychangesinsoilqualityparameters,nutrientdynamics,carbonsequestration
andgreen house gas emissions under conservation agriculture

e Budgetingnutrient,water&energyuseunderCA

Theobjectiveswillbefulfilledthroughthesubprojectsgivebelow:

Sub-project-1: Demonstration of Best-BetConservationAgriculturePracticeson Farmers’ Fields
in Vertisols of Central India.

Objectives:

1. Toevaluateconservationagriculturepracticesforcropproductivityandprofitability in
farmer’s field.

2. Toidentifythebestconservationagriculturepractices.

3. Tocreateawarenessaboutconservationagriculturepracticesamongfarming community.

Co-PPI : Dr. B.P. Meena

Collaborative Investigator (CI): Drs. RH Wanjari, KC Shinogi & AK Tripathi



Sub-project-2: Fine-tuning of Conservation Agricultural Practices for Vertisols of Central
India

Objectives:

1. To identify and evaluate potential cropping systems and conservation tillage
practicesbest suited for the Vertisols of central India

2. Toformulatesuitableweedmanagementoptionsformajorcroppingsystems

3. Refinementandvalidationofcomponenttechnologiesofconservationagriculture.

Co-PPI : Dr.P. Tripthi
CI :Drs.Alka Rani, Sangeeta Lenka, D.K. Yadav

Sub-project-3:Development of Waterand Nutrient Management Practices in Conservation
Agriculture for Vertisols of Central India.

Objectives:

1. StudyingrootbehaviorandnutrientdynamicsatdifferentmoistureregimesunderCA
2. Quantifying water & nutrient use efficiencies,nutrient, water & energy budget underCA
3. IdentifyingthebestwaterandnutrientmanagementpracticesunderCA

Co-PPI :Dr.R.K.Singh
CI :Dr. S.Srivastava, N.K.Sinha, Dr. Immanuel C. Haokip, Dr. Jitendra Kumar

Sub-project-4: Impact of Conservation Agricultural Practices on Soil Health, Carbon
Sequestration and Green House Gas Emissions in Different Production
Systems

Objectives:

1. To quantify the changes in soil quality parameters (physical, chemical and
biological)under CA

2. Tostudy soilorganiccarbondynamics,stabilizationandstratificationunderCA

3. ToquantifygreenhousegasesemissionsunderCA

Co-PPI :Dr.PramodJha
Cl :Dr. J.K.Thakur, Kola Bharati, khusboo rani

8. Practical/ Scientific Utility:

e Residuemanagementandquantificationforasustainablesoilenvironmentmanagement.

o Potentialcroppingsystemsandconservationtillagepracticesbestsuitedtotheagro- ecological
settings.

e Water productivity/ savings wouldbe evaluated.

o Energy input-output and benefit-cost economics would be assessed for different CA
systems.



e Carbon sequestration and global warming potential under different CA systems would be
quantified.

o Efficientnutrientmanagementprotocols/strategiesforCAwouldbedeveloped.

e Weed dynamics would be evaluated and management options would be recommended
for different CA systems.

e Key microbiological properties would be evaluated and soil health indicators would be
identified.

e Development of optimum nutrient management practices under conservation
agriculturesuitable to different water management practices andsoil moisture regimes.

e A resilient agriculture practice bringing substantial economic (low cost of agrochemicals
andhighproductivity),environmental (reducedsoildegradation,greenhousegas emission and
N leaching) as well as social benefits.

o Improvedsoilhealthforsustainablefarmingsystem.

9. Researchworkconducted
i.  Atsponsoringinstitutions:

A long-term tillage experiment on soybean-wheat system conducted at IISS, Bhopal showedthat
productivity of soybean and wheat did not differ significantly in conservation tillage systems
compared to conventional tillage system indicating a sustainable benefit of no tillage system.
Root length density of soybean at top 15 cm depth was higherin NT and RTthan in MB and CT.
An improvement in selected soil physical properties like soil water storage, bulk density,
aggregate stability, penetration resistance and saturated hydraulic conductivity (Ks) were
recorded in NT and RT than CT. Soil organic carbon (SOC) and also the aggregate associated
carbon content at 0-15 cm depth were significantly higher in NT, and RT where wheat residues
were left after harvest than that in CT system after ten years of cropping. It is concluded that no
tillage and reduced tillage systems with ~management of residues and
recommendedrateofNforsoybean-wheatsystemwouldbeasuitablepracticefor
sustainableproductionofsoybean-wheatcroppingsysteminVertisolsofcentrallndia(Hati et  al.,
2014).Another experiment conducted at the institute showed that the wheat residue
incorporationorretentioncoupledwithapplicationof28kgNha'throughfertilizeror organic
manuresis more beneficial than burning in terms of enhancedcrop productivity and
soilfertility. Wheatresidueincorporationresultedin20-22%higheryieldsinsoybeanand 15-25% in
wheat as compared to residue burning. Soil incorporation of wheat residue plus N
supplementation through FYMat the rate of 28kg Nha-1 (approx. 4t FYM ha-1) along with 25
kg P ha-1 for rainfed soybean and 68 kg N + 30 kg P ha-1 for irrigated (1+ 2 irrigations)
wheatwasmoreeffectiveandprofitable.Soilcarbonsaturationand ~ stabilization/measurement — of
greenhouse gas emissions/soil quality andhealth monitoring were also studied.

ii. Inotherinstitutionofthecountry:

Unlike, in the rest of the world, in India spread of CA technologies is taking place in the
irrigatedregionsinthelndo-Gangeticplainswhererice-wheatcroppingsystemdominates.



CA systems have not been extensively tried or promoted in other major agro-ecoregions like
rainfed semi-arid tropics, the arid regions or the mountain agro-ecosystems. Considering the
severe problems of land degradation due to runoff induced soil erosion, rainfed areas
particularly in arid and semi-arid regions require the practice of CA more than the
irrigatedareasinordertoensureasustainableproduction(Venkateswarluetal.,2009).InIndia,
effortstoadoptandpromoteresourceconservationtechnologieshavebeenunderwayfor
morethanadecade,butitisonlyinthepast6-8yearsthattechnologiesarefinding acceptance by the
farmers particularly in the Indo-Gangetic plains under the aegis of Rice- Wheat Consortium
(Abrol and Sangar, 2006). A study undertaken for last five years in three major non-rice
cropping systems, viz., cotton-wheat, pigeon pea-wheat and maize-wheat with suitable
conservation agriculture (CA) practices (namely, zero-till permanent narrow bed (70 cm), broad
bed (140cm) and flat bed with both season crop residue) revealed that cotton- wheat system
under zero-till permanent broad, flat and narrow beds is superior to pigeon pea- wheat and
maize-wheat systems in terms of system productivity, net returns, and water &energy
productivity than in conventional-till (CT) flat bed (Das et al., 2014). Significantly higher soil
organic carbon (SOC) in the surface 0-5 cm layer was recorded under zero-tillbroad-bed with
residue. This offers to be an important adaptation-led mitigation strategy to
climatechange.Similarly,astudy carriedoutforfiveyearstowardsreplacingtransplanted
rice(TPR)withdirect-seededrice(DSR)throughinterventionsofCApracticesrevealedthat a system
of ZT DSR with summer mungbean (SMB) residue retention - rice residue (RR) retention in
ZTW — wheat residue retention in ZT summer mungbean (SMB) results in comparable rice
yield, but higher system productivity, net returns, B:C and system water
productivitythanthatinTPR-CTW/ZT Wsystem. Thistreatmentresultsinanimprovement  in  the
SOC & total N in surface (0-5 cm) soil and a reduction in global warming potential (GWP)
through reduction in methane emission from rice field (Bhatia et al., 2012). Persistent use of
conventional tillage(CT)practice with extensive tillage and burning of cropresidues had
decreased soil organic matter content and labile soil carbon pools (Bhattacharya et al.,2013; Das
et al. 2013), deteriorated soil physical properties (Aggarwal et al., 1995, Mishra
etal.,2015)aswellasarecapital-andenergy-intensive,resultinginlowereconomicreturns (Das et al.,
2014). Contrarily, conservation agriculture has been reported to improve crop productivity,
water-use efficiency and reduce global warming potential than conventional tillage
practices,thus, enhances farmprofitability (Bhatia et al., 2012; Das et al., 2014).

CAimprovessoilpenetrationratio(SPR)andwaterstableaggregates;reduces mechanical
impedance; increases infiltration, reduces erosion and increases WUE, provides a conducive
root environment through enhanced root-moisture interaction, and decreases soil temperatures
(Gathala et al., 2011, Saharawat et al., 2009). Overall CA has been reported to improve crop
productivity,  resource-use  efficiency and reduce global warming potential
thanCT(Saharawatetal.,2011;Bhatiaetal.,2014;Dasetal.,2014).Conservationagriculture and
conservation tillage practices improved soil aggregation, aggregate associated C and N
(Bhattacharyya et al., 2013), soil microbial dynamics and overall soil health (Kukal et al.,2013);
crop productivity (Jat et al., 2013), resource use efficiency over business as usual, enhances
farm profitability (Saharawat et al., 2012).



iii. Othercountries:

Conservationagricultureimprovessoilhealth(Zachmannetal.,1987;Ganetal.,2007),  results in
greater stratification of soil nutrients and higher availability of nutrients (Jones and Chen, 2007),
immobilizes nutrients by increased microbial biomass (Jansson and Persson, 1982), increases
total soil organic carbon, C and N mineralization (Fuentes et al., 2009), increases macro-
aggregation and aggregate associated C (Blanco-Canqui et al., 2006),improves soil penetration
ratio (SPR) and water-stable aggregates (Wright and Hons, 2005; Gathala et al., 2011,
Saharawat et al., 2009); reduces mechanical impedance (Sadras and Calvino, 2001); increases
infiltration, reduces erosion and increases water use efficiency(Azooz and Arshad, 1996),
provides a conducive root environment through enhanced root- moisture interaction
(Derpsch,2008), and decreases soil temperatures(Shaveretal., 2002).

TheoverallobjectiveofCAistoenhancetheproductivity — andsustainability of farming
systems as well as maintaining the soil health. Hence, the investigation should be focused,
among other things, to the individual and interactive effects of conservation tillage practices,
residue management, crop rotations, and nutrient and water inputs on nutrient use efficiencies.
Also, nutrient management practices in CA systems cannot be reduced to simple physicalinput-
outputmodel. Whilethereismuchnewworkthatneedstobedoneto formulate nutrient management
strategies in CA systems, all such strategies would need to ensure that soil health becomes the
means of meeting crop nutrient needs inan optimum and cost-effective way within the
prevailing ecological and socio-economicconditions.

10. Technical Programme :

Field experiments will be conducted both in farmers field and institute farm to
evaluatecroppingsystems,conservationtillagepractices,nutrientandweedmanagementoptions
under conservation agriculture most suitable forthe Vertisols of the central India.

ItemsofInvestigation:

(1)  Assessmentof theperformanceofproven CApracticesunderfarmers’ fieldsandfine tune
these practices for large scale adoption.

(i)  EstimationoftheinfluenceofCApracticesoncropproductivityandsoilproperties under
different cropping systems.

(iii))  Cropgrowthparameterslikebiomass,LAlwillberecordedatperiodicintervals

(iv)  Monitoringofthesoilhydro-thermalregimes

(v)  Quantificationofresidueadditioninthecomponentsystems

(vi)  Dynamicsofthesoilphysical,chemicalandbiologicalpropertiesundertillageand crop rotation
regimes

(vil) Weeddynamics,weedshiftandweedseedstratification

(viil) Yieldandyieldattributingparametersofthecomponentcrops

(ix)  Energybudgeting,systemproductivityandprofitability

(x)  Soilfertilityparametersduringcropgrowthandafterharvestofeachcrop
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(xi)  Nutrientandwateruptakestudies

(xii) Rootcharacteristicsandphysiologicalparameters

(xiii) Nutrient,water,andenergybudgetingunderdifferentsystemsofCA
(xiv) Biomassremovalunderdifferenttreatments

(xv) Computationofsoiltestbasednutrientrecommendations

(xvi) Developmentofcustomizedformulationofnutrients

(xvii) Soilcarbonstorageandbudgeting,greenhousegasemissions,soilquality

11. FacilitiesAvailable:
Equipments/instruments/apparatus:

The institute laboratories are well equipped with ICP, GC, NIR, Spectrophotometer, N
Distillation System, pH, EC meter, TOC analyzer, BOD, Environmental Shaker, Media
Distributor, Centrifuge, Wet Sieve Apparatus, Infiltrometer, Pressure Plate Apparatus,
Penetrometer, Moisture meter andotherbasicfacilities.TheinstituteCentral Labhas Atomic
Absorption Spectrophotometer, Flow Injection Auto Analyzer, UV- Visible Spectrophotometer
and CHNS Analyzer.

Areaofexperimentalfields(hectares):

The Institute developed its campus and experimental farm on a consolidated block of 50-
hectare. Out of which 33 hectare of land is under cultivation with different field crops like
soybean,wheat,mustard,chickpea,lentil,etcandhorticulturalcropslikemango,guava, aonla,
pomegranate etc. The farm has 4 water harvesting ponds which supply water for rabi
seasoncrops.Besidesthis1Ohectaresagriculturalfieldwillbeselectedinprogressive farmer’s
fieldandparticipatory research will be conducted on those farmers field.

Laboratory:Fourfullyequippedlaboratories,onereferrallabandonecentrallabis available in the
institute

Otherfacilities:(1)Traininghostel
(2) Subjectmatterspecialist
(3) Administrativeandtechnicalmanpower

12. Additional facilities required:
Equipment & apparatus:
TurboHappySeeder—3nos.
Striptillseeddrill -one

Sprayers-4Nos
InclinedPlatePlanterwithHerbicide ApplicationUnit

Al e

Dripirrigationincludingoverhead:one
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Pumpset:3HP:one

Microsprinkler:one
Storagetanks:30000Ltotalcapacity
Venturyfertigation:One
AreaoflandforExperimentation(hectares):
Laboratory: Already available

Office facilities: Already available

0 XN

13. Duration:2years

14. StaffRequirements(Scientific, Technicaletc.):

DesignationofPost:NIL:NumberofPost:NA:ScaleofPay:NA:Qualification Prescribed: NA

Designation of Post: Senior Research fellow (SRF)
Number of Post: 8

15. EstimationofCosts(2015-16):

Jr.ResearchFellow: NIL

Sr.ResearchFellows: Rs.19.6lakhsforeightSRFs
ResearchAssociate: NIL

OtherContractual Staff: Rs.5.4lakhs

16. RecurringandNon-recurringcontingencies:Rs.55lakhs(Detailsgivenbelow)

Capital

Equipment/Machinery/Apparatus/Misc.items® 10.0
Revenue

Contractualservice(SRF8&othercontractualservices) 25.0
TA 2.0
Otherrecurringcontingenciesincludinginstitutionalcharges* 18.0
Total 55.0

*Institutionalcharges@10% o ofRCforleadinstituteand5% o ofRCforcooperatinginstitutes # As

per the new BE (2015-16).Original sanctioned total project budget is 63 crore.
@Computer/Air Conditioner/Furnitureas perabsoluterequirementoftheproject
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17. Receiptsanticipated: Produceobtainedfromtheexperimentalfields

UNDERTAKING

18. Certifiedthat:

ii.

iii.

1v.

Theresearchwork proposedin thePlatformProjectonConservationAgriculture does not
in any way duplicate the research work already done and being carried out elsewhere on
the subject.

The present scheme cannot be combined with any scheme financed by the Council,
Central andState Governments, Universities or Private Institution of their own funds.
Necessary financial provision for the platform project will be made in the Institution/
University/ State budget in anticipation of the sanction tothe scheme by the council.
WeundertaketoabidebytheguidelinesprovidedbytheCouncilforthe implementation of the
Platform Project.

Principallnvestigator Signature

ii.

iii.

1v.

VL.

Vil.

Viii.

Name:Dr.K.M.Hati

Certifiedthat:

Projectisinlinewiththeapprovedmandateoftheimplantinginstitute.
Platform Project Investigator/ Co-investigators are competent technically to undertake
the project.
ResearchworkwillnotamounttoduplicationofeffortsandIn-houseprojects, handled by me
will not suffer.
Equipment and other infrastructure proposed under the project are either not available
with theinstitute or the available facility cannot be extendedtothe project activities.
Basic facilitiessuch as Telephone/ Fax/ photocopies/Generators etc. will be
providedbytheimplementingagency.However,operationalcostfortheseactivitieswillbe
met from the institutional charges sanctioned under the scheme.
The cost of equipment and other infrastructure requested for under the project isrealistic
and based on the prevailing market rates.
Justifications and clear specifications for the equipment and other infrastructure asked
for are reflected in the proposal.
Forcollaborativeprojectswith otherinstitutions,theadministrative/financial/
technicalissuesrelatedtoimplementationoftheprojectshallbeaddressedbetween the two
implementing agencies.
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ix.  The institutions has already furnished to the ICAR, full accounts and Utilization
Certificates in respect of the grants received by it previously, as per the followingdetails:

ICAR’samount

UC&Accountsfurnished

Communication of Grant by the Institution and date of (Please indicate the Sanctioning

Grantnumber and date of the communication with which ASAs, etc. are sent)

(1) )

&)

Itiscertifiedthatthelnstitutionhasnotreceivedanygrantfromthel CARpreviously.

Date:
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