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Preface

Considering the immense vulnerability of dryland farming to climate change, there is a need to
evolve innovative institutional mechanisms, like Village Level Climate Risk Management Committee,
Custom Hiring Centers etc., for successful adoption and up scaling of proven technologies. There
has been a significant rise in the frequency of extreme weather events in recent years affecting the
productivity and income at the farm level and also impacting the availability of staple food grains
at the National level. Therefore, the ICAR has launched National Innovations in Climate Resilient
Agriculture (NICRA) Project aimed at enhancing resilience of Indian agriculture to climate change. As
a part of this initiative, extensive technology demonstrations of location-specific best-bet practices
are being conducted on farmers fields in 13 vulnerable districts of ICAR-ATARI, Hyderabad through
Krishi Vigyan Kendras. The experiences concerning these technologies demonstrated have been
compiled in the form of Annual Report of 2014-15 by ICAR-ATARI, Hyderabad.

I am highly grateful to Dr. S. Ayyappan, Director General, ICAR and Secretary, DARE, Dr. AK. Singh,
DDG (Agril. Extension), Dr. Ch. Srinivasa Rao, Director, CRIDA and Dr. Y. G. Prasad, Coordinator, NICRA,
CRIDA for the timely advice and suggestions.

My sincere thanks to Dr. G. Rajender Reddy, Sr. Scientist (Soil Science) & Nodal Officer for NICRA,
ATARI, Hyderabad and Dr. G. Subba Reddy, Former Head, Division of Crop Sciences & Principal
Scientist, CRIDA for their commitment and dedicated efforts. | appreciate the Progrmme
Coordinators, Subject Matter Specialists, Research Associates and Senior Research Fellows of Krishi
Vigyan Kendras of ATARI, Hyderabad involved in NICRA activities. | appreciate all my colleagues
who are directly or indirectly involved in bringing out this Annual Report and for their efforts in
programme development, implementation and monitoring the technology demonstrations under
NICRA project and documenting the findings for the benefit of the concerned stake holders.

\/ZW/Z/—»
Dated the 6" August, 2015 (N. Sudhakar)
Hyderabad
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42011 F R 1,937, 9. GRT TYE STerd T FHAT iy Ueet (fFehr) Are Uoh ag-9qanTd, 9g- v
Feads TR 1 RN ka1 717 | TREISHT 1 SEE STehel STUYH Td Wi & gl grI ke
B o STerarg URax= Td Sterary fafaedr & g & gig o= € | ek 1 STaR Wi vee e g 1@
T -V & Sf@Id A UG, JerTHT Ud HeRINE & ISl # fRd 13 Saargdr €9 8 3ifd Sagasia et
H Y o gl g Swraif=aa fomar S TeT & | S0 31ST WS 3 ST, e, Siichidper g e Tigrad,
AT & WHTH T4 TewieT, HERIEE & STEHgIaTg, STARTAd, SHRAaTS, Yo, g, eTaTg Ud Wi &
HY s g e € |

gatg afae FeRTerd, &d-V, F 31y U, AT TF FERINE & i TSl & 2458 §HeA &d i
A Rd §Y 35146 fRaT! &t IRTigRt & HRIsHAT & A H TerIdl UgH {31 | 36 IRESHT i HASn:
1247, 915, 494, 891, 5609 Td 25995 fHT! &t TRTGR! & e T U9, THael SqUIGH, U[E
Td AAgadh!, RN ggaadl, gHdr fEtr ug v nfdfafedt @ smaiteaae et war ) gg ufEsr g
T TSl & TafAd e Tiat § Wi SHTe T9d F §erd U6RA 810 §hcedX &d H Ud e 3qugd
Tffafeat o &era HeR 336 BEeAR & H foaT AT |

ERIRC

¥ 2004 R SR F e, HpIper oot Td AERINE & STHET, Tgean, o d T foe & fea
frsh1 % Sl H aTfiieh aul Bt goren & 1 aut g2 | a¥ 2014 % SR IR (TS HSRT), WHHA Td Aewiier
(AATT) TG STeHGTTR, aTag (Ferme) S & i Sl & aut arfies awi & &m off | a1y wewr &, &t
TG sfiemreper fSretl & st Sl 7 QTR a1fties a &t o 7 ShART: 21 9 418 TH TH 31fSe auf g2 | e
STATR # arfier et <t et & 247 THOA &+ a1 g3 | WHAA Ud Teriier fordl & aut a¥ 2014 & gRH g8
TIIROT U7 Y JoT H A 24.97 TG 56.32 IR STerT &1 7T | TeHGHR Td Siamarg ot # g8 aut
TGTER TR 11Ye auT ot el 5 AT 133 TF 185 THTA FH df | STRTE, FgRar U w@urfid e &
¥ 2014 % G gL IRV F1feh IuT &t Gera1 H AT 55, 34 TF 40 THH A9 97 g2 |

WTHfieh TR T9 gEAardl & faiid, STAYR & I 8T8 dadl harel § REma Sl & o ST & forg hiee
et & 0T & I 3 G HieX 99 & T R IR e H 5-6 e 5 9 7 3fE gE, 399 36 THe;R
& & B fae therell 3t @elt bl 7T | il 50 SR 3e1 T 9 gt 3T 1 et foean 7T T 5 fAfsea Sk A
TlehaT B 7Y | Fjet # SI: |0 ATeTell § TG (AehTer & Sia:&avr drefs & e wid 250 SR Iai & STdf Yok
H gfg &3 | PV arerel # arqgur T9a (Evaporation retardant) & SUanT § g4 iy e § Ui ATg 1.48
R Tl STef el it el 77E |
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Pe & IS, TeTIIST & HUE T STRITETG HUH TG e H TIEUT e, ST & TR H Hg T4 Fe
AT TS FHARY, TGTR % Hebeh! H He U g S FI-FAM TH! GL&07 HeNfifenat gy auieier & axegor §
Gafea fafea garel & gemt & 10-15 wfiwrd 3qured & gfg g3 | aw snaia uRfeifadt &t gormn # waa
gfg & Hifde Gadl W Feidl & 3T, Terliel & Fd, SFRIE! & HUT, e, 991 g4 g # garo faei gr
rfafiaa &= 37 @ SquigA # 25-30 fiw $t 3fg g2 | Faiier Ud @HH & 9rad § &3 @1g U4 Fd &
a1 7gl H I8 & TAT § Hgl I # gfg & ST9-819 HEd 3qugd H IUYE gig g5 |

T8 IqUTgd

Sergem & e 7mia #, 9 aTeuRE &di W I1aa i fhgA TRSA-2537 7 9vs  fAvured fgar 38
915 THE-1061 TF THER- 1064 &1 G &1 | UfSH Tigrast fSiet & &g wavr (flood prone) &d & 39
foFETT TAEN- 1064 F Sga a1 g1 foaT, 36as 971G 1061 1 TITE TgT | auT ST YaTaRor § dheel 7 3=
(3R&), NBeG-1 (=); b # Tersiisii-460 (), Taarsi-752 (388); SFGHGTR 7 drae a0l
Erwy1 forere faedier, widerd gl fraren 2ide ud =t fore dehad- 1; smRTadt # STTd-9305 (Frmei)
; TGEER H SQA-6 (Fgg) ; STamarg # SIEigd-711 (3ReR), eI (T), g H Jaradt (TIgen<esys),
TR AT (TS SATR) 5 O H T a6 e Rl s S8 I foReier 3 W @ Scafied # feear ong |

TgIgE vonfert #, & # @it (Foxtail millet) (Fe1Rem) + 3ReR) (5:1), HERINE & SRamarg fSat &
g1 o 1ial H e + 3RER (4:2), TS + 3T (3:3), et HUE + 1 (1:1) TG I @R + FYH (6:3)
% 3faT gHF wonferd A fafsa fse gt St e # ferar ugH & |

forem <t ETa Wfshanatl &t o # UfEH TMigedt fSiel # Uives Harde ST Hal Siid, STgAGTR | diarei
% Thifcieh ST Gadi UX 901 GIve T, STHLIE 3 SraTai # Uiy waee (drost + i & g wmafe
IR (30:75:0) Wi STGIAT @G 10-15 e Ul {eheaR TG SISl IUAR), STRITTaTg A et wurg & galferd dvew
TS, FHUTH H g0t UIves SR (Y& U TF 19:19:19 AT 12:61:00 1 Ger=iTel 3a3e), IR H TS T4
HepehT 7 GRfchd UIveh We = 31fdes enfeies amet fa |

AR H $FeR AMfeid SeiFeIcides § HTthel! &1 Affdes FRIS-TETE, Fid & e H 317d e fgel & 3uanT
T 9 Fad 9\ &l AT H g9 (40-50 AR afess artafies wfsranett @ germn & 100 wfiwa o o |
ERIGE R R RS | el

R A & i, gt eneria uRfRfedt § wa & Jut e A gerar # FAt (Foxtail millet) &1 &g
31afe &1 gare! fe AR [Sefed &1 Tedl € | SFaYR & HiTthel! Sl qoreT & 57T g TaTer Y oY S1afd wHet
off AIGRIE TS TS | @HHA H URURS Bl @l ol H geledl (THSSN-347, HIT) § wHa fafafaeor
ATk UTT 77T |
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AR & YITheR H et fIed Yok IR SR + Ao &l U, guds Aritsial & fFgerr & forg
Tt 3e H 2.5 ALl it g & et AUl ©g 1 9 fd efiex &t gT @ wRa-eIm o fdgdma aum 3et
H Hem snaria gafea AR g9e R 9ia1g & 40 31X 60 &1 a1g a1 W&, shierdser 3 ddiga &
foru gafera A=iisia yaa= ufehang anfa et SUaR, Tediad o1 U enaxgendar eneiia wWad fSeam,
IR # Wi &l TaHT Qg #geak H SaT ¥ WRIg & foiq Sfdiarifie @ foewa S wae aeegor
U ATGFe 9Tg 71T |

LSRRG DL

URIYA ST gEA&dl H, TR H 379 IR @R g Co-4, @HAA H §g Fels Hiol SEr (e 9r9)
forgm, TerTiel # Sg-Fes QUIETA-1, STAGR H TRT JoR, STHIEd # IvEd 916, qur # ARAe a9
(Bt MaE) TG geaR | 9g-FeTe ol (3TRTA-88) 7 IRT SAUIGH! & T4 H TR IR gof fohd |
TG & Fejel | @IS 90T GRT 90T H GUR & 79 ScigA & 19.48 Ui U sfiemigem # 6.2 o
o 3fg g2 | STere TR H O uxpeli H wsers fAmior @ farart it wfsran & g & 5.08 wfomia sifve gig
SAUIGHAT E91 bl 1T | SAEHGTR H BIEIUIeRd GRT STAd TR IqUG Gt 7 GRI <RI 1 el T eAmred
H 46 vfoRid 4 foraT | GUR FHl 6 Jo | Fdhde & 30 A9e (IS5 TG IS § 20-25 fawd
fees STfaRed ST UTe 3T | S H S TSt HS & GH1eRT o 31 FHeTs, Ta1s G4 9R ardl 98
% 3IquTeA H Teradl fiel | @HAA H 379d o amed ge (Lambin herd) % @-w@ma @ g faegt &
o # WSl & 3quTeH H gig Ud HageR H FH1 oS |

ST & SiehTeherd, Teriiel Td ufem Tigradt fSrelt & o SHi § dee, Ug, T8 1Y & It A& o ATfcedht
aTere et TIfafafeR & foram & Shfaeprarsi # afg 2 | et & fafems wria # = ues Stemeor 1a uy) @eeg
Rl & srratsr & agent # Fegey oo Hiefafedt gt & #t o |

YYITTA gHagl & ST, denTHI, TSGRl T4 HeRINe & goft g & Tial # seen grafan &g, dist 7a
TR S Y& R T | 37 gy} A Fohameit ol 1 et FHT U HiY UETel § el &l Setfch 36 YT AerTiel,
G (ST, SAYR, Fidt, Sferieped T e Tigrad (STSiieRl) Td HeRINE & 3TgHGIR, STHIET,
3G, YOI, FeReR Ud AR el # 2010 & 31740 w9q Ufd &g ufd a¥ e @1 ifified fae e
ot U R AT | 21.5 §HeR &a H 44 fHEHl % HediT § 9IS SquigH iafadt & 9HT & €9 H gt
(F-6,%-9, TRAT), T (THSATE-3085), FHereit T IR S[@R 3 HHL: 100, 100, 350, 100 74T 100 fEHawm
& I SIS T SAUTGH fohaT 7T |

&l | 16 frami & Tedim & S g ga-g! (5.0 ©F) U9 3ReR g TR (2.0 &) &l IquTgH o
T | 3RTE H 40 foRam @ @fera rTigRt § diametE @i fhem SITg-9305 (26.4 ) TG SE-9218
(28.05 ) @1 3quTgA fowa 77T |
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T |

¥ 2014-15 & SR A ek 3 71iat & 5604 foramt B gt & &d-V 3 3iarid skt afarsrn dgi
BT 226 NIRRT ST ARIEOT SRR T TR foRaT T | 3Tsrrer & fAght 7miat o foram, 1854
forgmt & WigRdt & 58 URIeror skl 91T forg | AT Tora #, 585 fohart it 9riigRt @ 16 wfRigror
HIITHHI GIRT HIre ST 71T | STaifeh HgRIyg #, 2513 Y& UG 652 Aiger fhami &t afcha 9ritgt & 152
UfRIeToT SrisRAT & AT fora | SifSie fom a1 wifreyor srighHl <t gt & Hrepfces SETe wee, i Siae-
TEIF Yonferat @t Trenfifeat, sTeneie e disHT, el SquTGandT GUR, e fafdedr, gHfed Aritsia
TG, I TR FHATST UX SR HeT i, e S U Fafeha IRIg= FG9 I 1S fFet € |

YER Tfafafeat

&d-V & Sfaid fHent st dgl 7 25995 frami & IriigR) & 456 TER nfafafed o1 s faar mar |
TTH &, STSTHGRT 3 AT H 19476 €W g 2279 Afgel fohai & 237 TR Tfifafedl &1 smiei fomar |
(e, AT T H, 356 TEY TG 60 Afgell & THNGRI T 42 TR HRIHHI ol SRS foa 71T | 99 2014-
15 & R FeRTY IS0 & e 3924 Afelt Td g&wi 4 177 W6R nfafafedt 7 s fora |

N v
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Executive Summary

The National Innovations in Climate Resilient Agriculture (NICRA) is a multi-institutional,
multi-disciplinary network project launched by ICAR in 2011. The project aims to enhance
resilience of Indian agriculture to climate change and climate variability through strategic
research and technology demonstrations. Technology Demonstration component is
the lifeline of NICRA and is being implemented through Krishi Vigyan Kendras (KVKs) in
13 climatically vulnerable districts located in the states of Andhra Pradesh, Telangana
and Maharashtra under ATARI, Hyderabad. These include KVKs of Anantapur, Kurnool,
Srikakulam and West Godavari of Andhra Pradesh. Khammam and Nalgonda of Telangana
and Ahmednagar, Amravati, Aurangabad, Pune, Buldhana, Nandurabar and Ratnagiri in
Maharashtra.

ATARI, Hyderabad (Formerly ZPD, Zone-V), facilitated in organizing programmes with
participation of 35146 farmers covering 2458 ha in three states of Andhra Pradesh,
Telangana and Maharashtra. The project implemented NRM, Crop production, Livestock
and Fisheries, Institutional Interventions, Capacity building and Extension activities with
involvement of 1247, 915, 494, 891, 5609 and 25995 farmers respectively. The project
organized field demonstrations in 810 ha of NRM and Crop production activities in 336 ha
in selected NICRA villages of three states.

Rainfall Pattern

The NICRA centers located in Kurnool, Srikakulam districts of Andhra Pradesh and Amravati,
Nandurbar, Pune and Ratnagiri districts in Maharashtra received excess rainfall compared
to the respective annual rainfall during 2014. The centers located in Anantapur (Andhra
Pradesh), Khammam & Nalgonda (Telangana) and Ahmednagar, Aurangabad (Maharashtra)
districts received deficit rainfall during 2014. In Andhra Pradesh, the NICRA centers of
Kurnool and Srikakulam districts received excess rainfall by 21 and 418 mm compared to
the normal annual rainfall respectively. But the rainfall in Anantapur was deficit by 247 mm
than annual rainfall. The rainfall in the districts of Khammam and Nalgonda was deviated to
the extent of 24.97 and 56.32 percent compared to the respective normal rainfall received
during 2014. The rainfall received in the districts in Ahmednagar and Aurangabad was less
by 133 and 185 mm respectively than corresponding normal annual rainfall. The rainfall
was excess by 55, 34 and 40 mm in Amravati, Nandurbar and Ratnagiri districts over
corresponding normal annual rainfall in 2014.

Natural Resource Management

Under Natural Resource Management interventions, Formation of feeder channel to carry
leakage water from Tungabhadra High Level Canal (THLC) at Anantapur increased the
water levels by 5-6 m in bore wells located in the vicinity of check dam and feeder channel,
36 ha of area brought into cultivation of various crops. About 50 bore wells and 9 open

v T E——
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wells were recharged and 5 defunct bore wells became functional. Desilting of percolation
tank in Kurnool lead to increase in water table of around 250 bore wells surrounding the
percolation tank. Use of evaporation retardant in farm ponds saved 1.48 lakh litres of water/
month/farm pond in NICRA village of Ahmednagar district (Maharashtra).

Conservation of rainwater through insitu-moisture conservation technologies like
conservation furrows in castor at Kurnool, cotton at Nalgonda, cotton and pigeonpea at
Aurangabad, ridges and furrows and broad bed furrows in soybean at Amravati, Ridges
and furrows in maize at Nandurbar enhanced the yields by 10-15%over respective control
plots. Supplemental irrigation at critical stages of crop growth through micro irrigation
in mango at Kurnool, chillies in Nalgonda, Cotton, Soybean, chickpea and wheat in
Amravati enhanced yields by 25-30% over rainfed environment. Green manuring in Paddy
at Nalgonda and Khammam and Gypsum application in saline soils of Kurnool helped in
improving the soil quality besides considerable increment in the crop yields.

Crop Production

In NICRA village of Srikakulam, RGL-2537 of paddy performed best followed by MTU-
1061 and MTU-1064 at low inundation areas. In West Godavari Improved variety MTU-
1064 performed best followed by MTU-1064 in flood prone area. Improved varieties Asha
(Pigeonpea), NBeG-1 (Chickpea) at Kurnool, LGG-460 (Green gram), LBG-752 (Black gram)
at Srikakulam and salt tolerant variety Siddi at khammam and cold tolerant variety Sheetal
in Paddy at Anantapur. Drum stick variety PKM-1 at Ahmednagar, JS-9305 (Soybean) in
Amravati, GM-6 (Maize) at Nandurbar, BDN-711 (Pigeonpea), Akash (Chickpea), Netravati
(NAIW-1415) in Wheat, Parbhani Moti (Rabi sorghum), MAUS-71 (Soybean) in Aurangabad,
wilt resistant variety Vijay of chick pea in Pune gave stable yields in rain fed environment.

Among cropping systems, intercropping systems of foxtail millet (Seteria)+pigeon pea (5:1)
at Kurnool, soybean+pigeonpea (4:2), pearlmillet+pigeonpea (3:3), Bt cotton+greengram
(1:1) and rabi sorghum-+safflower (6:3) in NICRA village of Aurangabad district, Maharashtra,
imparted stable income in different NICRA villages.

Soil test based nutrient management in paddy of West Godavari district, foliar nutrient
application at critical growth stages of soybean at Ahmednagar, nutrient management (FYM
10-15 tons/ha and seed treatment with PSB + recommended dose of chemical fertilizer
(30:75:0) in soybean at Amravati, INM in Bt. Cotton, foliar nutrient application (micronutrients
and soluble fertilizer i.e.,19:19:19 or 12:61:00) in cotton at Aurangabad, INM in onion and
maize at Pune gave higher economic benefits than corresponding farmers practices.

Mechanized inter cultivation of groundnut with tractor drawn intercultivator in Anantapur,
Use of improved seed drill in pigeonpea at Kurnool not only saved the cost of labour (40-
50%) but also increased area of operation by 100% per unit time over their traditional
practices.

N vi
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Under delayed sowings, short duration variety Suryanandi of foxtail millet (Seteria) can be
better alternative, profitable than desi cotton at Kurnool under rain fed situation. The short
duration crops of green gram and cluster bean were also found profitable over groundnut
in Anantapur. Crop diversification with pulses (MGG-347, Green gram) was found beneficial
compared to traditional crops at Khammam.

Use of carbendazim+mancozeb at pod development stage in groundnut at Anantapur,
Spray of chloropyriphos @ 2.5 ml and carbendazim @1gm/lit in castor and weather based
IPM in pigeonpea and stem application at 40, 60 DAS with imidachloprid at Kurnool for
control of sucking pests, IPM practices i.e. seed treatment, Alleyways formation and need
based chemical spray for BPH at Srikakulam, use of propiconozole in wheat in Amravati and
spraying of imidachloprid 17.8 S.L against sorghum shoot fly at Nandurbar were found as
profitable crop protection measures.

Livestock and Fisheries

In livestock based interventions, improved fodder sorghum var Co-4 in Anantapur, multicut
variety sweet sorghum (Sugar graze) at Khammam, multicut APBN-1 of hybrid napier at
Nalgonda, multicut fodder pearl millet at Ahmednagar, Yashwant grass at Amravati, Marvel
grass (Phule Govardhan) at Puneand multicutlucern (RL-88) at Nadurbar, recorded promising
results in terms of fodder yields. Improvement of nutrition through mineral mixture
increased the milk yield by 19.48% in Kurnool and 6.2% in Srikakulam of Andhra Pradesh.
Silage making at Ahmednagar registered higher milk productivity by 5.08% than farmers
practice in dairy animals. Improved method of fodder production through hydroponics
reduced the scarcity of green fodder and cost by 46% at Ahmednagar. Improved breeds
of poultry birds (Rajasree and Vanaraja) were useful to get higher supplementary income
by 20-25% than local breeds. Introduction of superior breeding ram helped in increased
height, length and weight of lambs at Srikakulam. Maintenance of Superior breeding lamb
in herd increased the production of lambs and reduced the mortality as compared to local
at Khammam.

Fish rearing activity in check dam with improved species of Catla, Rohu, Grass carp increased
the livelihoods of farmers in Srikakulam, Nalgonda and West Godavari districts of Andhra
Pradesh. Mortality and morbidity losses in live stock were reduced with mass vaccination
and animal health camps in different NICRA villages.

Institutional Interventions

As a part of Institutional Interventions, custom hiring centers and seed and fodder banks
were started in all NICRA villages in Telangana, Andhra Pradesh and Maharashtra, These
centers not only helped the farmers for timely agricultural operations but also generated
additional net income ranging from 2010 to 31740 Rs/center/year in Nalgonda and
Khammam (Telangana), Anantapur, Kurnool, Srikakulam and West Godavari (Andhra
Pradesh) and Ahmednagar, Amravati, Aurangabad, Pune, Nandubar and Ratnagiri districts
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in Maharashtra. Improved seeds of Groundnut (K-6, K-9, Dharani), Foxtail millet (SI-3085),
Horse gram and fodder sorghum were produced to an extent of 100,100, 350,100 and 100
kg as a part of seed production activity with involvement of 44 farmers in 21.5 ha area.

At Kurnool Foxtail millat variety Suryanandi (5.0 t) and Pigeonpea variety Asha (2.0 t) were
produced with involvement of 16 farmers. At Amravati JS-9305 variety of soyabean (26.4 t)
and Jaki-9218 (28.05) were produced with active participation of 40 farmers.

Capacity Building

NICRA Project centers under ICAR-ATARI, Hyderabad organized 226 need based training
programmes with participation of 5604 farmers in different NICRA villages during 2014-15.
The farmers in NICRA villages of Andhra Pradesh underwent 57 training programmes with
participation of 1854 farmers. In Telangana State, farmers were imparted skills through 16
training programmes with participation of 585 farmers. While in Maharashtra, the farmers
of NICRA villages experienced 152 training programmes with active participation of
2513 male and 652 female farmers. The list of training programmes organized includes:
Natural Resource Management, technologies of recommended intercropping systems,
contingency crop planning, soil productivity improvement, crop diversification, Integrated
Pest Management, Soil test based fertilizer requirements, Seed Banks and integrated
livestock Management enterprises etc.

Extension Activities

456 extension activities were conducted with participation of 25995 farmers in NICRA
project centers under ICAR-ATARI, Hyderabad. Among these, 237 extension activities were
organized with 19476 men and 2279 farm women in the state of Andhra Pradesh. While in
Telangana state, 42 extension programmes were organized with participation of 356 men
and 60 women. About 3824 women and men were participated in 177 extension activities
in the state of Maharashtra during 2014-15.
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1. Introduction

Indian agriculture today faces a myriad of challenges pressured simultaneously by several
sectoral and non-sectoral demands. These challenges become all the more daunting by
the extreme weather vagaries that have become a regular feature over the years. Rainfed
agriculture is considered to be relatively vulnerable to climate variability and change in
view of its heavy dependence on rainfall. People dependent on rainfed agriculture are
also less endowed in terms of financial, physical, human and social capital limiting their
capacity to adapt to the changing climate. Experience over the past five years shows that
climate variability is already impacting Indian Agriculture. Delayed onsets of monsoon,
mid-season and terminal droughts in rainfed areas are causing huge losses to agriculture
and livestock production. Climate change/variability has been affecting the livelihood of
farmers leading to the declining productivity and profitability of farming enterprise.

The majority of farmers are small and marginal land owners who are resource-poor.
They are most affected due to their low adaptive capacity and risk-bearing ability. By
incorporating various adaptation measures in the agriculture system one can increase
the resilience and adaptive capacity of the small land holders. Evolving climate resilient
agricultural technologies that would increase farm production and productivity vis-a-vis
continuous management of natural and manmade resources constitute an integral part
of sustaining agriculture in the era of climate change. Keeping this information in view,
National Innovations in Climate Resilient Agriculture (NICRA) is implemented as a network
project of Indian Council of Agricultural Research (ICAR) and is launched in February, 2011.
The project aims to enhance resilience of Indian agriculture to climate change and climate
variability through strategic research and technology demonstration. The project consists
of four components viz. Strategic Research, Technology Demonstration, Capacity Building
and Sponsored/Competitive Grants.

Technology Demonstration under NICRA

The technology demonstration component of NICRA is being implementedin 130 (100 KVKs
in eight zones: 23 AICRPDA centers of dryland agriculture, technology transfer divisions of
ICAR (7 core institutes) districts involving one lakh farmers with an aim to demonstrate
integrated package of proven technologies for adaptation in crop-livestock production
systems to mitigate adverse affects of climatic variability. In order to deal with climatic
change under technology demonstration component of NICRA, extensive demonstration
of location-specific best bet practices contributing to climate resilience were organized in
13 districts in Andhra Pradesh, Telangana and Maharashtra. The project is implemented in
selected districts by respective Krishi Vigyan Kendra (KVK).
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Objectives:

e Toenhance the resilience of Indian agriculture covering crops, livestock and fisheries
to climatic variability and climate change through development and application of
improved production and risk management technologies.

e To demonstrate site specific technology packages on farmers'’ fields for adapting to
current climate risks.

e To enhance the capacity building of scientists and other stakeholders in climate
resilient agricultural research and its application.

Under this component, an integrated package of proven technologies would be
demonstrated in one village panchayat in each district for adaptation with an aim to
mitigate the ill-effects of climate variability in crop and livestock production systems.

Process of Project Implementation

As a part of the process each KVK has developed action plans by adopting following
steps:

1. Formation of inter-disciplinary team consisting of specialists from plant breeding,
Natural Resource Management (NRM), Agronomy, Horticulture, Plant protection,
livestock, Fisheries, Agricultural Economics, Extension and Home Science etc., The
inter-disciplinary team formed in each KVK gaveinputin selection of an appropriate
village, identification of climatic vulnerabilities with regards to agriculture and
finalization of climate resilient technology package. The composition of the team
varied depending upon the type of climatic vulnerability faced in selected village.

2. The target village was selected based on degree of vulnerability in the district by
using secondary/published data like prolonged drought, dry-spells, extreme rainfall
events, hailstorms, extreme temperatures, cold and heat waves, frost and flood, etc.,

3. The village selected for the project activities represented the dominant cropping
system of the district. The proportion of the rainfed area in the chosen village was
supposed to be more than district average. A higher portion of small and marginal
farmers were considered. It was made sure that majority of the farmers in selected
village derived major portion of income from agriculture and allied activities. The
climatic vulnerability of the village (Intensity of droughts, floods, Heat wave, cold
wave etc.) represented that of the district.

4. Climatic characteristics of selected village in terms of quantum and distribution
of rainfall, number of rainy days, intensity of rain-spells, number of dry spells
over the last 10 years, length of growing season, number of floods that severely
damage crops and livestock and other extreme events like frost, heat, cold waves,
hail storms, sea inundation of agricultural fields was documented.
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5. Participatory Rural Appraisal in selected villages was organized to understand
major farming systems, resource situation and assessment of natural resource
status, socio-economic, institutional and infrastructural status.

6. The multidisciplinary team in each KVK analyzed the constraints related to climatic
variability and indentified the point of interventions focusing larger resource poor
groups addressing resource conservation which give long term and sustainable ben-
efits. The modules that were implemented in selected villages focused on building
resilience in soil, adapted cultivars and cropping systems to climatic variability, rain-
water harvesting and recycling, water saving technologies, community managed
custom hiring centers, crop contingency plans, livestock and fishery interventions
and institutional interventions for community owner ship of the programme.

The technological interventions were implemented on participatory mode. The team in each
KVK documented the impact of modules with measurable indicators. The progress of the
project activities in all NICRA villages was monitored by ATARI, Hyderabad and monitoring
cell at CRIDA. The interventions at each NICRA center cover the following four modules:

Module I: Natural Resource Management

This module consists of interventions related to in-situ moisture conservation, water
harvesting and recycling for supplemental irrigation, improved drainage in flood prone
areas, conservation tillage where appropriate, artificial ground water recharge and water
saving irrigation methods.

Module II: Crop Production

This module consists of introducing drought/temperature tolerant varieties, advancement
of planting dates of rabi crops in areas with terminal heat stress, water saving paddy
cultivation methods (SRI, aerobic, direct seeding), frost managementin horticulture through
fumigation, community nurseries for delayed monsoon, location specific intercropping
systems with high sustainable yield index.

Module lll: Livestock and Fisheries

This module consists of use of community lands for fodder production during droughts/
floods, improved fodder/feed storage methods, preventive vaccination, improved shelters
for reducing heat stress in livestock, management of fish ponds/tanks during water scarcity
and excess water, etc.

Module IV: Institutional Interventions

This module consists of institutional interventions either by strengthening the existing
ones or initiating new ones relating to seed bank, fodder bank, commodity groups, custom
hiring centre, collective marketing and introduction of weather index based insurance and
climate literacy through a village level weather station.
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2. Basic Resources of Selected NICRA Villages
Andhra Pradesh
Anantapur

Anantapur is the second most drought-affected district of India. It falls under scarce rainfall
zone of Andhra Pradesh. Itis in the arid agro ecological zone and is marked by dry summers
and mild winters. The NICRA programme is implemented in three clusters of the villages
namely Chamaluru, Chakrayapeta and Peravali. The cluster of Chamaluru receives an
average rainfall of 311 mm from June to September, 147 mm from October to December
and 61 mm from April to May. The village Chamaluru has the population of 2790 with 519
total households. This cluster has the cultivated area of 2167 ha. The mean annual rainfall of
the cluster is 522 mm. The village has 280 bore wells and 40 open wells. The predominant
crops grown in this village are: kharif groundnut, castor, pigeonpea, maize, paddy, tomato
and brinjal. The major rabi crops grown in this village are groundnut, paddy, brinjal, tomato
and fodder crops. The live stock is an important component in the village. The village has
60 cattle, 200 buffaloes, 150 goat, 900 sheep, 10 pairs of bullocks and 300 poultry birds.

The Chakrayapeta village has a population 180, 36 households and 104 ha of cultivated
area. It receives an annual rainfall of 498 mm. The village has 5 bore wells. The major
crops grown in this village are groundnut, castor, pigeonpea and fodder crops. Cattle (10),
buffaloes (100), goat (50), sheep (2200), bullocks (5 pairs) and poultry birds (200) constitute
important components of livestock grown in this village.

The village Peravali has a cultivated area of 714 ha with 431 households. It receives 498
mm of annual rainfall. Groundnut, castor, tomato, pigeon pea and fodder crops are mainly
cultivated in this village. The village has 62 bore wells and 66 open wells. It has 25 cattle,
200 buffaloes, 50 goats, 2250 sheep and 50 poultry birds. The cluster has both red and black
soils. The range of ground water depletion in both black and red soils is 0.13-5.3m and 2.3-
13.34 m respectively. The area experiences frequent droughts and water scarcity. Frequent
dry spells, occurrence of late leaf spot (LLS), poor soil health and labour scarcity are few
major constraints affecting the productivity in groundnut. Increased cost of cultivation due
to high fertilizer application, high seed cost and poor LLS management are main reasons for
low net returns. Horticultural crops (Mango, Citrus, Tamarind, Guava, Ber and Vegetables)
are grown under irrigation. The important livestock in this village are dairy animals and
poultry. Mortality and morbidity losses due to biotic and a biotic stress, fodder scarcity and
poor access to live stock services are major livestock problems in this village.

Kurnool

Kurnoolis one of the drought prone districts of Andhra Pradesh. Yagantipalle village whichis
located at a distance of 4 km from Banaganapalle Panchayat of Banaganapalle mandal with
70% of rainfed agriculture was selected for implementing NICRA project. The village has
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361 households with 640 ha of cultivated area. The major soil types are sandy clay loam to
clay loam.The village has 176 cattle, 976 buffaloes and 300 sheep and Goat. Desi cotton and
pigeonpea are the main crops grown during kharif and sorghum, sunflower and chickpea
in rabi. The village Meerapuram has a population of 1835 members with 381 households
and 200 ha of cultivated area. The major livestock in this village are cattle (12), buffaloes
(1154), sheep and goat (570). Sorghum and pigeonpea are important crops grown in this
village. The major source of irrigation is bore wells. Most of the crops are affected by late
onset of monsoons followed by dry spells during critical crop growth periods, which in turn
is severely affecting the yield of these crops. The villages on an average receive a rainfall of
633 mm annually. Water scarcity, poor soil health, frequent droughts and losses due to pest
and diseases are major climatic vulnerabilities faced by the farming community. Mortality
and morbidity losses due to a biotic and biotic stresses, fodder scarcity and poor access to
livestock services are major constraints for increased profitability in livestock.

Srikakulam

Srikakulam district of Andhra Pradesh is one of the flood prone districts in Andhra
Pradesh. Heavy floods occur generally during September and occasionally in October and
November due to heavy rain fall and depressions formed in Bay of Bengal. Sometimes, the
crops at early stage are also prone to inundation due to heavy rain fall received in July. The
normal annual rainfall received in the district is 1162 mm. But, the rainfall distribution is
quite erratic. The Annampeta, Thimadam and Adduripeta villages in Burja mandal were
selected for implementing the project activities during first year. These villages are mostly
rain fed. The rainfall distribution in these villages is irregular and the crops are mostly rain
fed. During second year (2011-12), to cover the flood prone area, Sirisuwada village of
Kothuru mandal was selected in Rabi 2011-12 to make technological interventions in flood
prone areas. The village is situated 3 km away from Kothuru Mandal Head-Quarters. It has
250 village households with total cultivated area of 600 ha. The major existing soil types
are red sandy and red sandy loams with clay base. The mean annual rainfall received is
about 982 mm. The major existing cropping systems in this selected village are paddy/
cotton/vegetables/pulses/groundnut. Mid seasonal drought is most frequent due to erratic
distribution of rainfall. The village is prone to floods due to excess rainfall received during
monsoon season in low lying areas of around 150 acres lying near to Jagannathanaidu tank
either due to overflow of hill stream in Marripadu Gedda or water from Vamsadhara river.

West Godavari

Floods and cyclones are the major climatic constraints in the Godavari districts of Andhra
Pradesh state. Rice is the major crop in this district and most of the crop gets damaged
by heavy rains during August to September months. Matsyapuri village was selected to
implement the activities of NICRA. The village has 1602 households. Rice is the major crop
grownin 616 ha area.The village has 150 ha fish and prawn ponds. It receives a mean annual
rainfall of 1077 mm. The major soil types are alluvial soils. The major existing cropping
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systems are paddy-paddy-pulses. Floods and cyclones are major climatic vulnerabilities
limiting the productivity of crops. Water logging, mid season drought, poor soil health are
major limitations that affect the crop productivity in this village. The major livestock in this
village are small ruminants (62). Large ruminants in this village are 1041. The village has
1179 poultry birds. Mortality and morbidity during and post flood, loss of fish during floods
and fodder scarcity are major constraints for livestock in this village.

Telangana

Khammam

Khammam district is situated in Northern Telangana State. The district comprises of 46
mandals under four revenue divisions namely, Khammam, Kothagudem, Palvoncha and
Bhadrachalam. It is one of the agriculturally important districts in the state with a total
geographical area of 16,02,900 ha and net sown area of 4, 69,710 ha (29%). Nearly 47% area
is under forests. The village of Nacharam situated in Enkoor mandal of Khammam district is
selected for implementing the project activities.

General Information of the NICRA Village

Name of the village : Nacharam and Cluster villages; Gangulanacharam, colony
nacharam, Ramatanda, Bhadrutanda, Muniya tanda and
Bheemlatanda

Population 1 3246

No. of households 1 749

Cultivated area : 1382 ha.

Major crops : Paddy, Cotton, Chilli & Sugarcane

Soil type : Heavy and Light soils

Source of irrigation : Streams & Bore wells

Major climate challenges : Uneven distribution of rainfall, Seasonal drought and heat
waves

Average rainfall : 1053.5mm

Water streams 1 4

Animal population : 4352 (White cattle-897, Black cattle-928, Sheep-913, Goat-
1614)

Nalgonda

Nalgonda district falls under Southern Telangana region. The village Nandyalagudem,
Boring Thanda of Atmakoor (S) Mandal is selected for NICRA project activities. The village
is having 50 ha total cropped area with 155 households. Sandy loams, loamy sands and
light black to medium black soils exist in this village. The average annual rainfall is 804 mm.
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But the distribution of rainfall is erratic. The major crops grown in these villages are cotton,
pigeon pea, green gram, paddy and vegetables. Late onset of monsoon, mid and terminal
dry spells and poor soil health are most common climatic vulnerabilities of this village.
Wells and bore wells are major sources of irrigation water. Heat wave affects the yield of
Mango and sweet orange crops. Mortality and morbidity losses due to biotic and a biotic
stresses and fodder scarcity are major causes for low productivity of livestock. Low seed
replacement rate, poor access to improved seeds and farm machinery and poor livestock
services are major Institutional limitations for enhanced livelihoods in this village.

Maharashtra
Ahmednagar

The village Nirmal Pimpri was selected to implement the NICRA activities in Ahmednagar
district. The village has a total population of 1268 with 319 households. The major sail
types in the village are black soils. The village receives mean annual rainfall of 457 mm. The
main source of the irrigation is open wells. Pearl millet, rabi sorghum, maize, wheat and
onion are the main crops grown in the village. Drought is the major climatic vulnerability
of the village. The village has 859 cows, 454 goats, 6 buffaloes and 53 bullocks. The soils
in the selected village are medium in nitrogen, low in phosphorus and high in potassium.
The average EC and pH of soil: EC-1 to 2 and pH-8.3 to 9.0.The average EC and pH of water:
EC-1 to 4 and pH-8.0 to 9.0. The average EC and pH of silt: EC-0.26 and pH 7.97. The soils
in the village have 1-3m soil depth. These soils have low infiltration capacity. Hence water
stagnation and soil erosion are major problems in the village. The soils show micro nutrient
deficiencies like Fe and Mn. Low rainfall, frequent droughts, and fodder scarcity during
summer are major constraints that limit the living standards of farmers in the village.

Amravati

NICRA village Takali (Bk), Nanggaon Kh (Tehsil) is selected for implementing the project
activities in Amravati district. The village has 424 village households. It has total cultivated
area of 880 ha. Medium black cotton soils are the major soils in this selected village. The
village receives an annual normal rainfall of 918 mm. Cotton, soybean, pigeon pea, chickpea
and wheat are major crops grown in this village. Drought, water stress and heat waves are
major climatic vulnerabilities faced by the farming community.

Aurangabad

The Shektha village in Gangapur tehsil is selected for implementing the NICRA activities
in Aurangabad district of Maharashtra. The farmers in selected village are cultivating 120
ha of cereals, 36 ha of pulses, 15 ha of oil seeds and 226 ha of cotton. The village has 380
ha of cultivated area out of which 75.5% area is rain dependent. The village on an average
receives mean annual rainfall of 644 mm. It is predominated with black soils (Shallow to
light). Water scarcity, poor soil health, intermittent dry spells are limiting the productivity
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of crops. Mortality losses due to abiotic and biotic stresses, scarcity of fodder resources are
main constraints for stepping up milk productivity of live stock. Low seed replacement,
poor access to improved seeds, farm machinery and livestock services are limiting the
standards of living of the farmers.

Nandurbar

Umarani (NICRA village) is situated in the Satpura ranges of Nandubar district. It receives
an annual normal rainfall of 813 mm. The frequency of intense rainfall is 2.5 as decadal
average in that area. It has 257 households and also has total cultivated area of 539 ha.
The main source of irrigation in the village is bore wells and natural drains. The existing
soil types are red and black. The soils are having shallow rooting depth, prone to sail
erosion (moderate to severe). Soil erosion is a serious problem faced by the farmers. Major
cropping systems in the village are soybean, sorghum, maize and pigeon pea. The village
on an average receives 813 mm of rainfall. The major crops grown in the village are kharif
sorghum, soybean, chickpea and mango. The major climatic risks in this village are drought
and heat stress. Most of the tribal farmers have 7-8 mango trees in their fields. Preparation
of mango slices from raw mango (Amchur) is the main activity in summer season which is
very important monitory source for upcoming kharif season.

Pune

The village Jalgoan KP, located in Baramati tehsil was selected to implement the NICRA
programme in Pune district of Maharashtra. It comes under western Maharashtra zone.
The village has 398 households and has the population of 1268. The village on an average
receives an annual rainfall of 537 mm.The major soil types existing in the village are medium
black soils and are calcareous in nature. The village has total cultivated area of 1094 ha, out
of which 980 ha are rainfed. It has livestock population of 869 cows, 454 goats, 6 buffalos
and 53 bullocks. The major crops grown in the village are pearl millet, rabi sorghum, maize,
onion and wheat. Drought is the major climatic vulnerability in this area.

Ratnagiri

Ratnagiri district of Maharashtra is high rainfall area with scarcity of water. The village
selected under NICRA is Haral of Tehsil-Rajapur. The village has 353 households with a
cultivated area of about 139 ha. Major existing soil types are red lateritic soils. It receives
mean annual rainfall of 3375 mm. The major cropping systems in the village are rice
and small millets. Farmers are cultivating crops like horse gram which can be grown on
residual moisture. Cashew and mango are important fruit crops in this village. Sheep,
goat, and dairy are important livestock enterprises in this village. Farmers are dependent
only on agriculture for their livelihood and very few are engaged in agro enterprises.
High rainfall with scarcity of water as a result of runoff is a major climatic vulnerability in
this village.
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Table 1: Details of various NICRA centers of Zone-V

Selected Name of NICRA village/ Actual rainfall Soil types Major climatic
District villages (mm) 2014 variability
Andhra Pradesh
Anantapur Chamaluru and Chakrayapeta 305 Red soils Drought
Kurnool Yagantipalle 654 Black soils Drought
Srikakulam Sirusuwada 1682 Red sandy soils Floods
West Godavari  Matsyapuri and Veera Varsam 773 Alluvial soils Floods
Telangana
Khammam Nacharam 871 Black red soils Drought, Heat
stress
Nalgonda Nandyalagudem and Boring 351 Black soils Drought, Heat
Thanda stress
Maharashtra
Ahmednagar Nirmal Pimpri 324 Black soils Drought
Amravati Takali BK 973 Black soils Drought, floods
Aurangabad Shekta 459 Black soils Drought
Nandurbar Umarani 847 Red&Black soils Heat stress,
drought

Pune Jalgoan KP 511 Black soils Drought
Ratnagiri Haral 3415 Red & Lateritic solis Floods

2.1 Rainfall pattern in NICRA centers

The primary source of water for agricultural production in most of the world is rainfall.
The crop productivity in rainfed regions depends upon the amount, intensity and
distribution of rainfall in a given season and place. Precise documentation of these three
main characteristics is essential for planning its full utilization in view of changing climate
scenario, especially rainfall. Hence there is need to study the rainfall pattern to understand
the crop and livestock behavior in different NICRA centers.

Quantum of rainfall

The NICRA centers located in Kurnool, Srikakulam districts of Andhra Pradesh and Amravati,
Nandurbar, Pune and Ratnagiri districts in Maharashtra receive excess rainfall compared
to the respective annual rainfall during 2014. The centers located in Anantapur and West
Godavari (Andhra Pradesh), Khammam and Nalgonda (Telangana) and Ahmednagar,
Aurangabad (Maharashtra) districts received deficit rainfall during 2014 (Table1). In Andhra
Pradesh, the centers of Kurnool and Srikakulam districts received excess rainfall by 21 and
418 mm compared to the normal annual rainfall respectively. But the rainfall in Anantapur
was deficit by 247 mm than annual rainfall. The rainfall in the districts of Khammam and
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Nalgonda was deviated to the extent of 24.97 and 56.32 percent compared to the respective
normal rainfall received during 2014. The rainfall received in the districts in Ahmednagar
and Aurangabad was less by 133 and 185 mm respectively than corresponding normal
annual rainfall. The rainfall was excess by 55, 34 and 40 mm in Amravati, Nandurbar and
Ratnagiri districts over corresponding normal annual rainfall in 2014. (Table 2).

Table 2: Rainfall details of NICRA villages in Andhra Pradesh, Telangana and
Maharashtra

Nameofthe  Normalannual Rainfallduring Excess/deficit Deviation of rain fall from the

centre rainfall (mm) 2014 mm rain fall normali.e.,
Actual - Normal x 100
Normal
Andhra Pradesh
Anantapur 552 305 -247 -44.74
Kurnool 633 654 +21 +3.32
Srikakulam 1264 1682 +418 +33.06
West Godavari 1077 773 -304 -28.22
Telangana
Khammam 1161 871 -290 -24.97
Nalgonda 804 351 -463 -56.32
Maharashtra
Ahmednagar 457 324 -133 -29.10
Amravati 918 973 +55 +6.03
Aurangabad 644 459 -185 -28.75
Nandurbar 813 847 +34 +4.15
Pune 505 511 +6 +1.21
Ratnagiri 3375 3415 +40 +1.18

2.2 Distribution of rainfall in different NICRA centers

Andhra Pradesh

During kharif 2014, the rainfed crops in Anantapur experienced prolonged dry spells during
critical crop growth stages, which lead to reduction in yield. Total rainfall received during
the year 2014 was 305 mm in 26 rainy days and rainfall during June-December is 235 mm in
19 rainy days. Rainfall received in the month of June is useful for land preparation. Farmers
in NICRA village have sown groundnut crop in first fortnight of July with 20 mm rainfall
only. From sowing to harvesting, every month recorded deficit rainfall when compare to
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normal. Some farmers have taken up sorghum, green gram and cluster bean (Guar) crops
in the month of second fortnight of August, as contingent crops (Table 2 and 3).

During Kharif monsoon onset was late (Third week of July) in NICRA center of Kurnool
district. Kharif sowings were taken up with the rain fall received during last week of July.
The crops experienced prolonged dry spells during grand growth period. Cotton could not
be taken up due to late onset of monsoon. Sorghum was sown but it was affected with
terminal moisture stress. The demonstrations of short duration varieties of Seteria like SIA-
3085 and Suryanandi escaped drought due to its shorter duration.

In Srikakulam district, the paddy crop was at seedling stage. There was occurrence of floods
during14t to 21 July which coincides the seedling stage of paddy. The crop experienced
5,4 and 2 days of high, medium and low inundation respectively. Paddy crop experienced
incidence of flood due torainsin village & back water from Vamsadharariver at tillering stage
in the month of August. Paddy crop experienced 6, 6 and 2 days of high, medium and low
inundation respectively. Further paddy crop underwent floods at tillering/panicle initiation
stages from 14 to 215t in September. Paddy crop in NICRA village faced the occurrence
of floods at Panicle initiation to flowering stages during 11" and 12 of October, where it
experienced 7, 6 and 3 days of high, medium and low inundation respectively. Thus paddy
crop faced 44, 34 and 13 days of high, medium and low inundations respectively during the
growth stages of paddy.

The NICRA village Matsyapuri of West Godavari district, there was occurrence of Hudhud
cyclone during the month of October 2014 in Andhra Pradesh. The Hudhud cyclone affect
was not much in West Godavari District and there was no crop damage. However increased
incidence of BPH in paddy especially in the variety MTU 7029 was noticed which was due
to climate change especially after Hudhud cyclone.

Telangana

The cluster of villages of Nacharam in Khammam district received the deficit rainfall of 92.6.
18.0, 56.0, 60.8 and 100 percent compared to the normal rainfall received in the months of
June, July, August, November and December respectively. The village tank was dried due to
the deficit rainfall. Paddy crop could not be cultivated during rabi season. The paddy area
in the village was reduced by 50%. The germination of cotton and pulses were affected and
poor growth was observed in green manure crop Dhaincha. The incidence of sucking pests
in cotton was increased. There was fodder shortage to the livestock in the project village.

In Nalgonda district, the farmers utilized the receipt of 30 mm of rainfall for land preparation
of various crops. The rainfall received 30 mm in last week of July and also about 55mm
received in first fortnight of August were used for sowing of pigeon pea and short duration
of pulses. The crops experienced severe moisture stress at vegetative stage of long duration
crops like pigeon pea and at flowering growth stages of short duration pulses.
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Maharashtra

The onset of rainfall was late by 45 days i.e. by the end of July in Nirmal Pimpri village of
Ahmednagar district. The sowing of kharif crops were completed at end of July and first
week of August. A dry spell of 19 days immediately after sowing of crops affected initial
vegetative growth of crops. The dry spell of 41-days from flowering to harvest resulted
in wilting of crops The deficit rainfall at harvesting stage of crops affected the yield and
quality. The limited rainfall in the months of October and November affected the sowing
of rabi crops.

The Takali village in Amarvati district received the deficit rainfall of 7.16, 33.44, 54.7 in terms
of percentage of deviation during the months of June, July and october as compared to
normal rainfall received in corresponding months during rainy season. The rainfall received
on10 and 100 mm on 11" and 17 of June fecilitated in land preparation and sowing of
soybean, cotton and pigeonpea. But severe dry spell immidiately after sowing affected
the vegetative stage of cotton, pigeon and soybean. The dryspell experianced during
the month of october affected flowering of pigeonpea and boll formation of cotton. The
wetspell experianced in the month of August and September resulted in water logging
in fields, which affeted aeration problem in soil and also eventually yields.The cold wave
occurance during first fortnight of december 2014 adversely affect the yields of pigeonpea.

The Shekta village in Aurangabad district received the deficit rainfall of 92, 16, 63 and 84,
percent during the months of June, July, September, October and December compared
to the normal rainfall received in corresponding month during rainy season in 2014. The
rainfall of 10.5 mm in the month of June and 50 mm received upto 17" July helped in
land preparation and sowing of kharif crops (Cotton, pigeon pea, short season pulses and
soybean in the season. The severe dry spell from 10™" September to October affected the
yields of soya bean and cotton and also flowering in pigeonpea. The scarce rainfall received
in the month of october and November affected the sowing of chickpea, rabi sorghum and
wheat crops.

The Umarani village in Nandurbar district received the deficit rainfall 61, 19, 3 and 54
percent during the months of June, August, September and October comapred to the
corresponding normal monthly rainfall respectively during this year. The onset of monsoon
was delayed by one month (14" July). The sowing of kharif crops were done during 15%-
16" July. Due to continous rainfall, sowing of crops (Maize, desi cotton, horsegram and
short duration pulses) could not be done upto first week of August. There was dryspell for
two months from 16" September. Heavy rainfall events occurred three times during rainy
season.

The village Jalgaon in Baramati tehsil of Pune district received deficit rainfall of 40, 50 and 60
mm percent during the months of June, September and October compared to the normal
rainfall of respective months. The rainfall received at this site was near to normal in the
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month of July. In month of February to May the total rainfall received is 156.2 mm during
the months of February to May damaged the wheat crop in the village. On set of rain fall
during kharif was normal. But there was long dry spell of 22 day in month of June 2014.
Rain fall received in the month of June is (38.2 mm) helped the farmers for preparatory
tillage operation; The pearl-millet crop could not be sown due to insufficient rainfall the
month of June and July. Fodder maize was sown as contingency crop with the receipt of
57.4 mm in the month of July. The amount of 190.6 mm rainfall received in the month
of August helped for filling of desilted check dams and cement Bandhara. This situation
helped in deep percolation and increased water levels in open wells. It helped for sowing
of Rabi Sorghum. In the month of August there is long dry spell of 21 days and there was no
rainfall in month of September. In total there are 4 long dry spell of more than 20 days and
one dry spell of more than 10 days was observed from June to October. These dry spells
adversely affected the Kharif as well as Rabi crops in the area.

Haral, in Ratnagiri district received deficit rainfall of 485.8, and 70 mm in the months of June
and August as compared to the monthly respective normal rainfall in the cropping season.
The rainfall was excess by 236, 135, 63, 61 and 57 mm in the months of July, September,
October, November and December respectively.
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Table 4: Incidence of dry spells and continuous wet spells in different NICRA
centers during 2014

Centre

Ananta-
pur

Kurnool

Sri-
kakaulam

West Go-
davari

Kham-
mam

Nalgonda

Ahmed-

nagar

Amravati

Aurang-
abad

Pune

Nandur-
bar

Ratnagiri

Rainfall during
the cropping
season (mm)

235

601.5

1368

659

754

288

318

745

377

351

847

3372

Dry spells
(More than 10-15 days)

Andhra Pradesh

June 4-14™ (11 days), June 16-31° (16 days), July 15-31%t (17
days), Aug1-12™ (12 days), Sep1-15™ (15 days), Sep 18-31t*
(13 days), Oct 7-20% (14 days), Nov 1-12% (12 days), Nov 14-
315 (18 days), Dec 13-31 (19 days)

June 16-62th (11days), July 15-26™ (12 days), Aug 1-11t (11
days), Sep 18-30™ (13 days), Oct 8-24™ (17 days), Nov 15-30*
(16 days), Dec 31° (20 days)

Nov 1-11% (11 days), Nov 14-31¢ (18 days), Dec (31 days)

June 5-16% (12 days), Nov 20-31% (11 days), Dec (31 days)

Telangana

Aug 13-25" (13 days), Nov 15-31¢ (17 days), Dec (31 days)

July 1-11% (11 days), July 13-26™ (14 days), Sep 1-24" (24
days), Oct 1-15% (15 days), Nov (30 days), Dec (31 days)

Maharashtra

June 1-31% (31 days), Aug 5-22" (18 days), Sep (30 days), Oct
4-16™ (13 days), Oct 18-31°t (14 days), Nov 1-13t (13 days, Nov
17-31t (14 days), Dec 1-11t" (11 days) Dec 13-31% (19) days,

Nov 15-30'" (16 days), Dec (31 days)

June 6-49t" (14 days), June 21-31% (11 days), Sep 10-31%t (21
days), Oct 10-24™ (15 days), Nov 1-14% (14 days), Nov 19-30™
(13 days), Dec 1-12% (12 days), Dec 14-30t (16 days)

June 8-31% (24 days), July 9-22" (14 days), Aug 1-20* (20
days), Sep 2-31° (29 days), Oct 1-25% (25 days), Nov 1-14 (14
days), Dec 1-13% (13 days), Dec 15-31% (16 days)

June 1-11™ (11 days), June 13-31° (19 days), July 1-13% (13
days), Sep 11-31%1 (21 days), Nov (30 days), Dec (31 days)

Nov 1-13% (13 days), Nov 16-31% (16 days), Dec 1-11* (11
days), Dec 13-31% (19 days)

Annual Report 2014-15

Continuous wet spells
(More than 100 mm)

No wet spells were observed

Nov 25-27* (111.5 mm)

Aug 13-17* (223.2 mm), Aug
25-31% (114.2 mm), Sep 4-13"
(141 mm)

Sep 13-21°*(161.6 mm)

July 27-31%(105.6 mm)

No wet spells were observed

Aug 23-26" (111 mm)

July 17-22" (126.25 mm), Aug
25-31%t (152.25 mm), Sep 5-9t
(240.75 mm)

No wet spells were observed

Aug 25-31%t(133.2 mm)

July 14-31%* (431 mm), Sep
7-10" (138 mm)

June 10-26'" (311.2 mm), July
31 (1476.2 mm), Aug 1-31<
(759.1 mm), Sep 1-22" (369
mm), Sep 24-30"" (125.7 mm)
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3. Natural Resource Management

3.1 Ex-Situ water harvesting and efficient use
Andhra Pradesh
Anantapur

Formation of feeder channel to carry leakage water from Tungabhadra High
Level Canal

The ground water levels are decreasing over the years in Anantapur district of Andhra
Pradesh due to decrease in rainfall and also due to over exploitation of ground water
resources. In this context, an attempt was made to recharge ground water in bore wells by
formation of feeder channel in Chamaluru village of the NICRA project.

A feeder channel was dug with the dimensions of 2 km length and 2 m breadth and 1.5 m
depth to carry leakage water from Tungabhadra High Level Canal (THLC). By formation of
feeder channel, check dam was filled with THLC leakage water. Water level raised by 5-6 m
in bore wells, which were located in the vicinity of check dam and feeder channel. Due to
this, 36 ha of area was brought under cultivation with different crops i.e,, paddy (22 ha),
castor (4 ha), tomato (2 ha), vegetables (3.2 ha), green gram (2 ha) and fodder sorghum
(2.8 ha) (Table 5). About 50 bore wells and 9 open wells were recharged and 5 defunct bore
wells become functioning (Table 6). The water is useful for drinking water purpose of 10000
sheep every day.

Table 5: Cultivation of different crops under impact of checkdams

Crop Area (ha) Farmers Bores Open wells
Paddy 22 30 33 03
Castor 4 03 05 01
Tomato 2 03 03 =
Vegetables 3.2 03 03 02
Green gram 2 03 04 =
Fodder Sorghum 2.8 10 07 02
Total 36 55 55 09
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Table 6: Water level (m) in bore wells after formation of feeder channel, check
dam filled with water
Particulars Before After
10-12-2014  10-01-2015  10-02-2015  10-03-2015

Water level (m) in bore well 19.60 13.00 13.75 12.50
(Nearest check Dam)

Water level in bore well 23.00 19.50 20.75 22.20
(TKm away from check dam)
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Percolation pond before and after renovation and filled with water

Renovation of percolation pond

A community percolation pond was renovated in Chamaluru village of Anantapur district.
The storage capacity of pond before and after renovation was 90,000 and 8,10,000 liters.
Done with water storage capacity of 200 cu.m (2,20,000 L) to recharge the bore wells in the
vicinity with ground water. The capacity of percolation pond before and after renovation
was 91 and: 810 cu.m, it was filled on 12" December, 2014. About 6 bore wells and 1 open
well located in the vicinity of percolation pond were recharged and water level increased
by 6-8 m in bore wells. About 6.8 ha of land brought under cultivation of different crops
viz., paddy (6.8 ha), ragi (0.4 ha) and castor (0.4ha). The stored water was useful as drinking
water for small ruminants during summer season.

A pond of 45x3x3 mt. having storage capacity 405000 lit. of waterways constructed was
constructed on 26" December, 2014. It was filled once with rainwater on 29" December,
2014. It created an impact to recharge three open wells and 6 bore wells and brought
additional 12 acres of land into cultivation. In another site two farm ponds constructed
on 11" November, 2013 (2.4 and 4.13 lakh lit. capacity) in September and October, 2014,
resulted in conversion of 3 Acres fallow area in to cultivable area with drip irrigation. (2
acres chilli, 1 acre sapota and 0.5 acre under fodder), Discharge increased from 1”to 2.5 and
one defunct bore well became functioning.

In Peravali village of Anantapur, pond was dug with a size of 25x15x2 m (7.5 lakh lit. of
water storage capacity) on 27" November, 2013. It was filled four times (7" March, 16, 17t
and 29™ October, 2014) in 2014. The aim was to give supplemental irrigation, ground water
recharge and for drinking water for livestock. It created the impact of bringing 3 acres of
tomato under drip.



Annual Report 2014-15

HIEAIT
ICAR

Fig. 1: Distribution of rainfall in different NICRA centres of Andhra Pradesh
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Fig. 2: Distribution of rainfall in different NICRA centres of Telangana
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Fig. 3: Distribution of rainfall in different NICRA centres of Maharashtra
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Kurnool
De-silting of existing percolation tank

The project committee proposed desilting of existing percolation tank (Burrakunta) for
deepening and use of tank silt for marginal soils to improve soil physical properties and
fertility. Focus group interactions were held with the villagers to sensitize them on the
importance of water harvesting and application of tank silt. The de-silting of Burrakunta
(PT) was taken up during July 2012 and 1260 Cu.mt silt was excavated. The silt was applied
to 6 ha covering 10 farmers and transportation cost was borne by the farmers. Water table
of around 250 bore wells surrounding the percolation tank raised by 12 ft from August to
November in 2014 (Table 7). Deepening of percolation tank increased the water storage
capacity (12.60 lakh litres).

Table 7: Details ground water recharge of bore wells in NICRA village of
Kurnool district

Month Water table in Availability of water in Water Average areairrigated  Rainfall
the bore well (ft) storage structure (ft.) acre / Bore well (mm)

June 92.5 6.0 = 1354
July 90.3 5.3 2.0 050.3
August 68.2 11.0 3.0 238.8
September 64.8 8.0 4.0 32.1
October 524 8.5 35 115.9
November 63.2 4.5 3.0 24.0
December 70.2 2.0 2.5 5.0
January-15 96.4 1.5 1.0 0.0
February-15 126 1.25 0.75 0.6
March-15 138 1.32 1.0 18.5

(Average of Six bore wells taken for data) -Total number of borewells-40)

Srikakulam

Impact of renovated Jagannadha Naidu tank in Srikakulam district

The tank capacity was increased to1,38,575 m? (25 acres in avg 4.5 feet) in 2014-15.
Water stored in the renovated Jagannadanaidu tank was used for Kharif Paddy. Paddy
transplanting operations were carried out in time. Water has been conveniently used up
to end of the crop season. Transplanting operations were Independent of rainfall. Water is
available to grow rabi crops, Cropping intensity was increased by 93 percent in the village.
It also allowed to grow fish up to marketable size i.e., 1.0 to 1.5 kg. The area covered under
rabi during 2014-15 was paddy (15 ha), maize (4 ha), vegetables (12 ha), sesame (9 ha and
finger millet (1 ha). Due to renovation of Jagannadha Naidu tank, water table increased in
bore wells adjacent to the tank (Table 8).

Y 21



Annual Report 2014-15 M

Mol
ICAR

Table 8: Recharge of bore wells adjacent to the Jagannadha Naidu tank

Farmers Water depth from top (in ft)
In Jan, 2013 In Jan, 2014 In Jan, 2015
Killari Ramulu 14.0 125 12.0
Kotilingala Gourango 10.0 8.0 7.0
Volurouthu Laxminarayana 13.0 11.0 10.0
West Godavari

Arrangement of field drainage channels

Floods are major limiting factor for productivity of paddy in NICRA villages in coastal
districts of Andhra Pradesh. The impact of floods on productivity of different crops can be
minimized by providing drainage to drain out excess water besides implementing other
need based management practices. Keeping this background information, arrangement
of field drainage channels was made to minimize the water inundation aroused from
Vamshadara river in NICRA village of West Godavari district.

Under NRM activity, deepening of two irrigation channels was taken up in NICRA village
of West Godavari district. The deepening of channels in this village covered 1600 acres of
paddy. About 300 farmers were benefited with this activity with proper supply of irrigation
water to tail end areas. This activity facilitated in avoiding flood water due to heavy rains.
Deepening of these two irrigation channels also helped to collect excess of flood water
at the time of Neelam cyclone. The channels decreased the extent of submergence in the
adjacent fields. It was noticed that the fields were partially submerged (upto 42 cm) in
the area where channels were deepened and there is no overflowing of flood water in
other areas the submergence was up to 122 cm and the crop was completely submerged
due to flooded water. The yield obtained was 4-5 t/ha in the area where deepening was
taken up and in either areas the yields ranged from nil to 1500 kg/ha in other areas. Crop
submergence was reduced by 30% in the area of NRM activity when compared to other
areas of Matsyapuri village.

Telangana
Khammam

The harvested rain water was not used efficiently due to breakage in checkdam in NICRA
village of khammam district, Sand bag bridge was constructed during 2014-15 to improve
the productivity of rainfed crops through supplemental irrigation, after renovation, about
6.8 ha of land brought under cultivation of different crops viz., paddy, cotton, chilli and
subabul during rabi season in 14 farmers fields.

Y 22
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Maharashtra

Ahmednagar

Use of evaporation retardants

Annual Report 2014-15

Construction of sand bag check dam, water levels before and after construction of check dam

During summer 25-30 percent evaporation losses were observed from farm pond in NICRA
village of Ahmednagar. It Increases cost on water management. Use of water evaporation
retardant in plastic lined farm pond saved 429714 litre of water /3 months/farm pond
(Table 9).

Table 9: Use of water retardant on storage of farm pond water

Month

March

April

May

Treatments

Without Water Evaporation
Retardant

Use of Water Evaporation
Retardant

Without Water Evaporation
Retardant

Use of Water Evaporation
Retardant

Without Water Evaporation
Retardant

Use of Water Evaporation
Retardant

Total Water Saving

Average tank
size (cu.mt.)

32.4x32.4 (1049)

32.75x32.75
(1072)

32.4x32.4
x9.4m

32.75x 32.75 x
943 m

32.4x32.4
X9.4m

32.75x 32.75 x
943 m

Av. water quantity

(Lit.)
Initial After one
month
7294984 6863220
7364870 7081290
6863220 6403233
7081290 6740555
6403233 5726830
6740555 6226430

Water
loss (lit./
month)

431764

283580

459987

340735

676403

514125

water
saving
(lit/month)

148184

119252

162278

429714
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Pune

Construction of cement Bhandhara

Cement Bhandhara was constructed in NICRA
village of Pune district during 2014 with 16 m
length across the check dam. During 2014, the
check dam was filled with 1.3 crore lit of rain
water. The water level in the check dam was
raised up to 7 feet. The available water needed
for different crops covering 19 ha required two
supplemental irrigations during rabi season

(Table 10).

Mol
ICAR

Construction of cement bhandara

Table 10: Status of ground water level in open wells (In 500 M radius from check

dam, No.of wells-7)

Month Average Height of water
layer in the well
Bottom to top (ft)

June-2014 7.60
July -2014 12.75
August-2014 7.50
September-2014 8.25
Ratnagiri

Construction of Vijaya Bhandhara

During 2014, 15 number of Vijaya
Bhandhara (check dams) were
constructed with storage capacity
of 140 cubic mts. The crops like
Groundnut, Horsegram, Cowpea, Leafy
vegetables were raised due to storage
of water.

Total area irrigated by
wells Nearby Bandhara
Site (ha.)

13.20
18.00
9.00

17.20

Total Rainfall in that
month (mm)

40.20
59.40
190.60

2.00
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Impact of Vijaya Bhandhra

Availability of water for protective irrigation.

Active people’s participation is sought during construction.
e Around 5 ha of land brought under rabi cultivation.
e  Crops grown include cowpea, groundnut, horse gram and leafy vegetables.

e Availability of water in the nearby wells up to April, which used to dried up around
February.

e Additional income generation to farmers involved through marketing of their
produce, otherwise are dependent only on kharif rice.

3.2 In-situ moisture conservation technologies

Drought is recurring phenomena in rain fed red soils in Anantapur. The productivity
of groundnut and pigeon pea can be stabilized through the practice of sub-soiling
technology. The improved practice of sub soiling with chisel plough in groundnut and
pigeonpea improved the productivity by 28 and 85 kg/ha over no-sub soiling respectively
in Anantapur district of Andhra Pradesh. The practice of sub soiling gave additional net
returns of 456 and 3250 Rs/ha as compared to control in respect of groundnut and pigeon
pea respectively.

Formation of conservation furrows in between rows of castor (PCH-111) improved the
productivity (96 kg/ha) and profitability (3298 Rs/ha) than no conservation furrows in
NICRA village of Kurnool district of Andhra Pradesh. Conservation furrows increased soil
moisture depth (cm) over no conservation furrows at different growth stages of crop
growth. In NICRA village of Nalgonda district (Telangana state), conservation furrows in
between cotton rows gave higher yield (180 kg/ha) and increased net returns (4710 Rs/ha)
than no conservation furrows.

0.9 |

Pigeonpea at flowering stage Conservation furrows in castor
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In NICRA village of Amravati district of Maharashtra,
formation of Broad bed furrows in soybean gave |
highest bean yields (1750 kg/ha), followed by Ridges &
and furrows (1550 kg/ha) and sowing across the slope ;
(1475 kg/ha) against of no conservation furrows (1075
kg/ha). BBF in soya bean realized additional netincome }
of 21700 Rs /ha over the farmers practice (13250 Rs /
ha). Strip cropping in soybean enhanced the yield (375
kg/ha) compared to the farmers method of flat sowing S :
(1175 kg/ha). BBF in soybean

Formation of conservation furrows in between rows and ridges and furrows showed equal
performance in conservation of moisture in cotton. On an average, these conservation
measures gave higher yields (100 kg/ha) than no conservation furrows. Formation of
conservation furrows in alternate rows in cotton and pigeon pea gave higher yields by
15 and 13 percent as compared to the farmers practice of no conservation furrows in
Aurangabad district of Maharashtra. BBF system of sowing in soya bean realized the
additional yield by 23 percent and also realized net benefit of 6223 Rs /ha than flat method
of sowing (975 kg/ha). At Nandurbar, formation of ridges and furrows in maize gave higher
cob yield (235 kg/ha) than farmers practice of no conservation furrows (Table 11).
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3.3 Water saving technologies

Low water use efficiency with surface methods
of irrigation is one of the problems faced by the
farming community in different NICRA centres. In this
context, demonstrations were organized focusing [
micro irrigation systems to save water in different &
crops (Table 12). Mango is one of the important
fruit trees grown in Yagantipalle and also in other
areas in Kurnool district of Andhra Pradesh. Farmers
normally irrigate the trees through surface irrigation. i
Drip system of irrigation was introduced in mango & :

field and its efficacy was compared with traditional
method of surface irrigation. It is observed that
drip in mango gave the fruit yield of 12542 kg/ha
as against surface method of irrigation (8342 kg/
ha). Drip system in Mango resulted in getting higher
net income (343720 Rs/ha) over the farmers method
(189430 Rs/ha).

Drip irrigation in mango

In Srikakulam district, Zero tillage in rice-fallows saved two irrigations i.e,, one at 15 DAS
and other @ 30 DAS and also saving the expenditure of 3000 Rs/ha compared to the normal
sowing practices with maize as a test crop. Using drip system in chillies gave higher fruit
yield (1020 kg/ha) than farmers method of irrigation in project village of Nalgonda district
of Telangana state. Similar yield gains and profitability were noticed with chilli and fodder
crops in NICRA village of Khammam district. Broadcasting of seed in paddy resulted in
saving of water and cost (4000 Rs/ha) in project site in Khammam district of Telangana
state.

The productivity of crops fluctuates due to vagaries
of monsoon. Use of harvested rainwater either
through drip/sprinkler/by any other means increases !
the productivity, profitability and water productivity. ~<
Cotton is an important crop grown in Amravati
district of Maharashtra. The productivity of cotton _§
is dependent on nature, duration and time of
occurrence of dry spell experienced during its life
cycle. Keeping this problem in view, 4 supplemental §
irrigations were given to cotton (Bt-3028) at different
growth stages in black soils by the 25 farmers in %
NICRA village covering 1ha area each. Drip irrigation in cotton
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Drip system of irrigation improved the productivity of cotton (3675 kg/ha) and recorded
additional net returns (115900 Rs/ha) compared to the rainfed system. Sprinkler system
of irrigation in soybean gave higher additional seed yield (175 kg/ha) and additional net
returns (5855 Rs/ha) compared to rainfed system. In chickpea, supplemental irrigations
(one at flowering and other at pod formation stages) gave higher pod yield (2080 kg/
ha) and also additional net returns (88700 Rs/ha) compared to rainfed chickpea. Similarly
supplemental irrigation of rainwater through sprinkler system gave the increased net
benefit of 5100 Rs/ha compared to rainfed wheat (8625 Rs/ha).

Table 12: Influence of water saving technologies on yield and income of
different crops in various NICRA centers

Nameof Crop/ Area No of Technology Yield Cost of Gross Net B:C
the centre Varieties (ha) Demon- demonstrated (kg/ha) production returns returns Ratio

strations (Rs/ha)  (Rs/ha) (Rs/ha)
Andhra Pradesh
Kurnool = Mango 10.0 10 Basin method 8342 102540 291970 189430 2.85
Drip irrigation 12542 95250 438970 343720 4.61
Srikaku-  Maize 6.0 15 Normal practice 490 31500 61250 77500 1.94
lam ZeroTillage 620 25250 77500 52250 3.07
Telangana
Nalgonda Chillies 4.0 10 Flood irrigation 5480 126000 383600 257600 3.04
Drip irrigation 6500 130000 455000 325000 3.50
Kham- Paddy 0.8 02 Manual 4800 53000 64800 11800 1.22
mam transplanting
Broad casting 5000 49000 67500 18000 1.38
method
Chilli 0.8 02 No mulching 20000 50000 150000 112000 3.00
Mulching 22000 48000 154000 137000 3.21
Maharashtra
Amravati Cotton 25.0 25 Rainfed 1375 38200 55000 16800 1.44
Drip irrigation 5050 67300 200000 132700 2.97
Soybean = 25.0 25 Flood irrigation 1375 27375 38500 11125 1.41
Sprinkler irrigation 1550 25600 42580 16980 1.66
Chickpea 10.0 10 No irrigation 2340 55875 98280 42405 1.76
Sprinkler irrigation 4420 63375 194480 131105 3.07
Wheat 10.0 10 No irrigation 1500 16875 25500 8625 1.51
Sprinkler irrigation 1800 16875 30600 13725 1.81
Pune Rabi 4.0 10 Flood irrigation 1230 27125 38290 11165 1.41
sorghum Sprinkler irrigation 2050 29625 57150 27525 1.93
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3.4 Soil quality and fertility management

Soil is one of the basic resources in rainfed agro- g .
ecosystem in our country. Many regions in our country
are having the problem of soil salinity because of which
the crop yields are declining. Keeping this limitation in
view, demonstrations were organized in need based
NICRA centers (Table 13). In Nacharam and cluster of
villages in Khammam district, incorporation of green
manure crop Dhaincha gave increased yield of Paddy @SS ="t
(300 kg/ha) besides reducing the cost on fertilizer by 15- Greenmanuring with
25 percent compared to use of chemical fertilizer alone (4200 kg/ha). At Nalgonda, the
practice of green manuring with Dhaincha improved the productivity (255 kg/ha) and
profitability (2580 Rs/ha) over no green manuring practice. It was observed that nearly
37% of cultivated soils of Yagantipalle village are (Kurnool) having pH more than 8.5 which
comes under high alkaline category. Ten demonstrations were organized on reclamation of
sodic soils with gypsum at Yagantipalle village of Banaganapalle Mandal. The initial soil pH
ranged from 9.02 to 9.16 and after reclamation the range was from 8.61 to 8.78. The crop
was cultivated after reclamation. The average yield of sorghum in green mannured plots
was high (3920 Kg/ha) compared to control plots (3070 Kg/ha). The results indicated that
28 percent yield increase in demonstration plots was recorded over the control plots. An
additional income of 14350 Rs/ha was realized in demonstrations due to enhanced yields.

el ¢ B

Dhaincha

Table 13: Influence of soil reclamation measures on productivity and
profitability of various crops

Nameof Crop Area Noof Technology  Yield (kg/ha)  Cost of Gross Net B:C
the centre (ha) Demon- demonstrated Seed Fodder cultivation returns returns Ratio
strations (Rs/ha) (Rs/ha) (Rs/ha)
Kham- Paddy 10.0 10 Without green 4200 5200 52610 54600 1988 1.03
mam manure
Green manuring 4500 5800 45755 58500 12750 1.28
Nalgonda Paddy 6.0 10 Without green 5760 7500 40000 97160 57160 2.43
manure
Green manuring 6015 7750 41500 101240 59740 2.44
Kurnool Sorghum 8.0 20 No gypsum 3070 3684 25875 42980 17105 1.66
application
Gypsum 3920 4704 23425 54880 31455 234
application
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4. Crop Production

4.1 Improved varieties
Andhra Pradesh

At Anantapur, assessment of improved varieties of groundnut was organized in 2 ha area
covering 5 farmers in Chamaluru village of NICRA project. It is observed that improved
variety Dharani of groundnut recorded marginally higher pod yield (24 kg/ha) and higher
net returns (1248 Rs/ha) compared to K-6 (2752 Rs/ha). In NICRA village of Kurnool district,
improved varieties of pigeonpea (Asha-87119) and chickpea (NBeG-1) gave additional
seed yields of 219 kg and 227 kg/ha compared to the local varieties of pigeonpea (LRG-41)
and chickpea (JG-11) respectively. These varieties are fairly tolerant to drought with well
developed root system and also tolerant to wilt diseases. The increased grain yield with
improved production technologies was mainly because of more number of pods/plant
and higher 100 grain weight. Economics of demonstration and farmers practice indicated
that the cultivation of Chickpea (Nandyala Sanaga-1) with improved technologies gained
additional returns of 10822 Rs/hawith BCratio of 1.7.The performance of Nandyala Sanaga-1
was superior to the control because of its rooting traits and heat tolerance. Farmers are
planning for early rabi crops. Improved variety LGG-460 in green gram showed higher net
returns (7330 Rs/ha) over the local variety of ML-267 in project village of Srikakulam district
village .while LBG-752 in black gram registered the additional net income of 5750 Rs/ha
over local variety (13700 Rs/ha) (Table 15).

Pigeonpea (Asha-87119) Chickpea (Nandyala Sanaga-1)
In West Godavari district, there was occurrence of Hudhud cyclone during the month of
October 2014. The Hudhud cyclone affect was not much in West Godavari district and
there was no crop damage. Improved varieties MTU-1061 and MTU-1064 showed equal
performance in realizing the yield of grain. But these varieties on an average gave the grain
yield ranging 5905-5975kg/ha as against MTU-7029. Though there was no major affect due
to hudhud cyclone in this area. It was observed that the Swarna variety was completely
affected with Brown Plant Hopper (BPH) after hudhud cyclone due to climate change.
Whereas MTU-1061 & MTU-1064 were less affected with BPH.
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At Sirsuwada village of Srikakulam district, paddy crop experienced floods at seedling (14"
to 21st July), tillering (12t to 16" and 26™ to 315 August), tillering and Panicle initiation (4™
to 10" and14™ to 215 Sep) and panicle initiation to flowering stages (11t and 12 October)
in 2014. Among the flood tolerant varieties tested RGL-2537 recorded higher grain yield
followed by MTU-1061 In low inundation areas (Table 14). In high and medium inundation
area all the flood tolerant varieties were completely damaged. Farmers are planning for
early rabi crops In low inundated areas PLA-1100 performed better and reduced extent loss
compared other varieties followed by MTU-1061 (Indra) and RGL-2357 at different levels of
inundation. Among the varieties evaluated, PLA-1100 recorder an increased yield of 4.8%,
6.7%, 13.2%, 27.8% and 20.9% over MTU -1061, RGL 2537,pooja,swarna and samba masuri
respectively under low inundation situation.

Table 14: Performance of flood tolerant varieties of paddy

Particulars Yields (kg/ha)
MTU-1061 MTU-1064 RGL-2537 PLA-1100 SWARNA POOJA
Average yield (kg/ha) 5400 5200 5800 5140 4750 4840
Cost of cultivation (Rs/ha) 38750 38750 38750 38750 38750 38750
Gross returns (Rs/ha) 69120 66560 74240 65792 60800 61952
Net returns (Rs/ha) 30370 27810 35490 27042 22050 23202
B: Cratio 1.78 1.71 1.91 1.69 1.56 1.59

P= =

PLA-1100 RGL-2537 MTU-1061
Telangana

In Nacharam village of Khamam district, salinity tolerant
variety of paddy (Siddi) gave higher grain yield (540 kg/
ha) and also increased net returns (Rs 6480/ha) than BPT-
5204 (5580 kg/ha) which gave the net income of 14960
Rs/ha. Improved variety of MGG-347 of greengram
recorded increased seed yield by 1500 kg/ha and also

additional net income by 6000 Rs/ha over local variety il
(7500 kg/ha) (Table 15). '

i

Paddy (Siddi)
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Maharashtra

At Amravati, improved variety of JS-9305 of soybean gave the seed yield of 2560 kg/ha as
against traditional variety JS-335 (1835 kg/ha). The improved variety BDN-711 in pigeonpea
registered the additional seed yield by 15 percent over local variety (1000 kg/ha) in
Aurangabad. Similarly MAU-71 variety in soybean gave higher seed yield (130 kg/ha) and
also increased the net returns (3569 Rs/ha) than local variety of JS-335 (1010 kg/ha). The HYV
variety (BM-2003-2) recorded the yield potential of 1250 kg/ha compared to the local cultivar
Koppergoan (1000 kg/ha). Improved variety of Akash in chickpea gave 11percent increase
in seed yield over the local variety (1475 kg/ha). Improved variety of rabi sorghum (Parbhani
moti) gave 200 kg/ha of additional seed yield over local genotype which gave the grain yield
of 250 kg/ha. Wheat variety of NIAW-1415 (Netravathi) gave 21 percent increase in seed yield
than local LOk-1 (1950 kg/ha). At Nandurbar, GM-6 variety in maize showed additional net
income by 3969 Rs/ha compared to the local cultivar (24655 Rs/ha). In, NICRA village of Pune
district, High yielding and wilt resistant variety of Vijay recorded the additional net income of
Rs 5510/ha compared to local variety, which gave the net income of 21615 Rs/ha (Table 15).

Soybean (JS-335 & J5-9305)

Wheat (Netravati) Maize (GM-6)
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4.2 Cropping systems

Erratic rainfall and frequent drought conditions during crop growth stages often results
in crop failures in rainfed environment. Efforts were made to demonstrate the benefits
of climate resilient cropping systems under varied climatic aberrations for the benefit of
farming community in different NICRA centres in states of Andhra Pradesh, Telangana
and Maharashtra. Intercropping of foxtail millet (seteria) and pigeon pea (5:1) in black
soils of NICRA village in Kurnool district gave additional net returns of 22044 and 10254
Rs/ha compared to the sole crop of seteria (25996 Rs/ha) and sloe pigeonpea (37786 Rs/
ha) respectively. Among intercropping systems demonstrated in Aurangabad district of
Maharashtra, intercropping system of Bt Cotton and green gram/black gram recorded
highest net monetary returns. Intercropping of cotton and greengram (1:1) gave additional
net income of 13600 Rs/ha compared to sole cotton (31500 Rs/ha). While cotton Bt and
black gram (1:1) recorded additional net returns of 6750 Rs/ha than sole cotton (31500 Rs/
ha). The intercropping of soya bean and pigeonpea (1:2) gave net reruns of 31900 Rs/ha as
against sole crop of soya bean (18240 Rs/ha). Pearl millet and pigeonpea (2:1) intercropping
system gave the net returns of Rs 22050/ha as against sole crop of pearl-millet (1200 Rs/
ha). Intercropping of rabi sorghum and safflower gave additional monetary gains of 1750
Rs/ha) as compared to sole sorghum (450 Rs/ha). At Amravati, soya bean and pigeon pea
(2:1) system recorded higher net returns of 9450 Rs/ha and 20350 Rs/ha as compared to
the net returns realized by sole soya bean (33550 Rs/ha) and sole pigeon pea (22650 Rs/ha)
respectively. Sesame and sunflower intercropping system registered additional net gains
of 9910 Rs/ha over sole crop of sesame (Table 16).

Technology Demonstrationon
% Cropping Systems for Drought Miigation
+ Khe \

Pigeonpea+seteria (1:5) Soybean+pigeonpea (6:1)

Cotton+greegram (1 :) Soybean+pigeonpea (4:2)
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Table 15:Performance of different varieties under major climaticvulnerabilities

Name of
the centre

Anantapur

Kurnool

Srikaku-
lam

West Go-
davari

Khammam

Amravati

Crop/
varieties

Groundnut

Pigeonpea

Chickpea

Green gram

Black gram

Paddy

Paddy

Paddy

Soybean

Area
(ha)

2.0

9.2

8.0

6.0

0.6

15.0

15.0

1.2

24.8

No of
Demon-
strations

05

23

20

03

06

62

Technology Yield
demonstrated (Kg/ha)

Andhra Pradesh

K-6

Dharani
LRG-41
Asha-87119
JG-11
NBeG-1
ML-267
LGG-460

Non descriptive
variety

LBG-752
MTU-7029
MTU-1061
MTU1064
MTU-1140
MTU1064
Telangana
BPT-5204
Siddi (WGL44)
Maharashtra
JS-335

JS-9305

226

250

1142

1361

1035

1262

620

750

500

600

5247

5975

5905

6000

5737

5580

6120

1835

2560

Cost of
cultivation
(Rs/ha)

21500
21500
27450
25202
30150
27954
10800
12050

11300

13550
45357
40892
39462
44500

42500

52000

52000

33250

37240

Gross
returns
(Rs/ha)

24252
25500
66236
78938
39330
47956
40170
48750

13700

33000
66857
76867
81112
84800

77256

70875

73440

66060

92160

Net
returns
(Rs/ha)

2752
4000
38786
53736
9180
20002
29370
36700

13700

19450
21500
35975
41650
40300

34756

14960

21440

32810

54920

B:C
ratio

247
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Aurang- Pigeonpea 12.0 30 Non descriptive 1000 33292 60000 26708 1.80
abad variety
BDN-711 1150 33685 69000 35315 2.04
Soybean 12.0 30 JS-335 1010 28020 35350 7330 1.26
MAUS-71 1140 29001 39900 10899 1.38
Green gram 8.0 20 Kopargaon 1000 22500 50000 27500 222
BM-2003-2 1250 23400 62500 39100 2.67
Chickpea 8.0 20 Non descriptive 1475 29645 44250 14605 1.49
variety
Akash 1625 31362 48750 17388 1.55
Rabi sor- 24.0 60 Non descriptive 250 6550 5000 -1550  0.76
ghum variety
Parbhani Moti 450 7610 9000 1390 1.18
Wheat 8.0 20 Lok-1 1950 30965 40950 9985 1.32
NIAW-1415 2375 32000 49875 17875 1.56
Nandurbar Maize 3.0 12 Nopdescrlptlve 1830 13050 37705 24655 289
variety
GM-6 2167 13630 42254 28624 3.10
Desi cotton 2.0 10 Nopdescrlptlve 905 13150 37105 23955 282
variety
Improved 1043 11800 44849 33049  3.80
varieties
Pune Chickpea 2.6 10 Non descriptive 6550 16125 21615 5490 2.04
variety
Wilt resistant 1125 18125 37125 19000 1.34
variety Vijay
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4.3 Nutrient Management

Indiscriminate use of chemicals is leading to the deterioration of soil fertility, productivity
and microbial population and causing multiple nutrient deficiencies of soils. Hence there is
need to demonstrate the climate resilient sustainable nutrient management practices for
long term sustainability of soils. Hence there is need to integrate traditional and modern
nutrient management technologies to achieve stability and sustainability of production
against climate risks.

Andhra Pradesh and Telangana

In Chamaluru of Anantapur, the practice of sheep penning was demonstrated in the
farmers fields with groundnut as a test crop. The results indicated that the practice of
sheep penning marginally increased the pod yield (35 kg/ha) and net income of 520 Rs/ha
in harsh arid environment of the district. Recently the concept of soil test based nutrient
recommendation is gaining importance to reduce the cost of production. In this context,
use of nutrients on soil test basis (150:60:75 NPK/ha) in cotton gave higher yield of cotton
(170 kg/ha) and net income (5310 Rs/ha) in project village of Nalgonda district. In West
Godavari district, soil test based nutrient application to paddy reduced the excess use of
complex fertilizers there by reduced the cost of cultivation by 3000 Rs/ ha. Vermi compost
2.5/ha+soil test based fertilizers in chillies at Nalgonda district of Telangana state increased
the fruit yield of chillies (1250 kg/ha) as compared to recommended dose of nutrients
(6250 kg/ha) (Table 17).

Maharashtra

Foliar application of plant nutrients (19:19:19 @2.5 kg/ha at 25-30 DAS and 13:00:45 @ 2.5
kg/ha at flowering) in soybean in NICRA village of Ahmednagar enhanced the seed yield
by 9.2 percent over farmers method. During this year because of continuous drought,
24 demonstrations out of 50 were completely wilted. Similarly foliar application of plant
nutrients 19:19:19 @2.5 kg/ha at 25-30 DAS in pearl millet gave higher grain yield by 14
percent over farmers practice (367 kg/ha). At Amravati, Improved technology i.e., Nutrient
management through application of FYM 10-15 tons/ha and seed treatment with PSB,
rhizobium along with recommended dose of fertilizers i.e., 30:75:00 with the use of straight
fertilizers or 18:18:10 with the use of complex fertilizers at the time of sowing and spray
micro nutrients and soluble fertilizer like 19:19:19 or 12:61:00 in soybean gave higher seed
yield (685 kg/ha) than farmers method (25 kg N+100 kg SSP) (Table 17).
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4.4 Crop diversification and Real time contingency measures
Drought

Farmers in the NICRA village of Kurnool district of Andhra Pradesh normally grow desi
cotton if the onset of monsoon is in time. During last three years due to late receipt of
rains the yields of traditional crop cotton are declining. Sometimes crop failures were also
noticed. Seteria (Fox-tail millet) and castor hybrid i.e. PCH-111 were introduced as alternate
crops in place of desi cotton as part of assessment studies. The results indicated that the
alternate crops of foxtail millet (Setaria) and castor recorded the net income of 25987 Rs/
ha and 20799 Rs/ha respectively as against traditional crop of cotton, which gave the net
income of 5280 Rs/ha under late onset of monsoon. Hence, the crop area under seteria
(fox-tail millet) was increased from 40 to 360 acres in the village during kharif 2014. The
adoption of seteria crop on large scale by the farmers was due to its suitability to delayed
monsoon, its duration and additional benefit of fodder. The market price of seteria is also
catching the attention of the farmers. Similarly hybrid castor (PCH-111) was accepted by
the farmers as alternative crop for cotton under delayed sowing conditions. Farmers in the
project village and other parts of Anantapur are adopting mono-cropping of groundnut.
The sowing of groundnut crop was taken up by the farmers starting from July to the end
of August during rainy season. Delay in sowing of groundnut in last week of August results
in low yield or leads mostly to crop failures. Foxtail millet is shorter in duration, drought
resistant and it can be used as fodder as it is having good market. Similarly cluster bean is
drought tolerant and can be grown in harsh conditions. The pods can be used for industrial
purpose like preparation of gums. Hence demonstrations were organized in project village
with foxtail millet under delayed sowing conditions of groundnut. In 2014-15, new crops
of cluster bean and greengram recorded net returns of 19250 and 10500 Rs/ha as against
traditional crop of groundnut (3220 Rs/ha).

Farmers are growing pulses in rice fallows and getting low yields due to low temperatures
during crop season in NICRA village and other areas of Srikakulam district. Hence alternate
crops like mustard and chickpea were demonstrated in rice fallows for getting high
profitability. On an average the alternate crop chickpea recorded 1995 kg/ha as against
traditional crop of blackgram (494 kg/ha). The new crop chickpea gave higher net returns
of 36425 Rs/ha than traditional black gram in rice-fallows (13400 Rs/ha).

Cotton is one of the important crops grown in black and red soils of Nalgonda district. The
productivity of cotton many times fluctuates due to low and erratic distribution of rainfall.
The alternate crop of sorghum was demonstrated in NICRA village in place of traditional
cotton grown in red soils. Under delayed on set of monsoon, sorghum recorded the yield
of 450 kg/ha. Farmers in project village of Baramati in Pune district are growing pearl millet
fallows as fodder during rainy season and also rabi sorghum, The fodder yields under both
the situations are low and unstable. Hence demonstrations were conducted with African
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Tall (Maize) in place of pearl millet fallows under limited irrigation and yield of fodder gave
39 t/hain pearl-millet fallows.

The farmers in Nandurbar district and also in the NICRA village grow black gram under
delayed on set of monsoon. It often results in low yields/crop failures. Under this situation
horsegram is better suited than black gram. The assessment studies showed that horse
gram as contingent crop gave additional net returns (8125 Rs/ha) than black gram, which
gave the net returns of 2249 Rs/ha under delayed on set of monsoon (Table 18).

g e
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Crop diversification with Seteria (Kurnool), Crop diversification horsegram (Nandurbar)
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Floods
Contingency crop Management against climate risks

Cotton is one of the important crop grown in project village and also in other parts of
flood prone coastal district of Srikakulam in Andhra Pradesh. It is being affected due
to unexpected rains and cyclone as at bole formation and different growth stages. The
recommended contingency measures to save cotton after floods are: Drain off excess
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water, Spray with COC 3g+ Streptocycline 0.1 gm /It and spray 19:19:19, 10 gm /It water,
4 days after Fungicide spray., During this year, the crop experienced floods during boll
formation stage in cotton. The recommended contingency measures were implemented
as real time contingency measures in 5 ha area with involvement of 10 farmers. The crop
was rejuvenated in plots where contingency measures were implemented and the yield of
cotton was increased by 33 per cent over control plots (1460 kg/ha).

Table 18: Crop diversification and Contingency strategies for higher yield and
income in different NICRA villages
Name of Area No of Technology Yield Cost of Gross Net B:C

the centre (ha) Demonstrations demonstrated (kg/ha) cultivation returns returns Ratio
(Rs/ha) (Rs/ha) (Rs/ha)

Andhra Pradesh
Anantapur 2.0 05 Groundnut 235 21500 24720 3220 1.5
Castor 225 10000 10125 125  1.01
2.0 05 Cluster bean 625 7500 28125 19250 3.75
Greengram 275 8750 20625 10500 2.36
Kurnool 12.0 30 Desi Cotton 485 13150 18430 5280 1.40
Seteria (SIA- 2108 14065 40052 25987 2.85
3085)
Castor (PCH-111) 1140 22521 43320 20799 1.92
Srikakulam 2.0 10 No contingency 1460 40100 54020 13920 1.35
measures in
cotton
Contingency 1950 45950 72150 26200 1.57
measures in
cotton
1.0 05 Blackgram 494 11300 24700 13400 2.19
Chickpea 1995 20000 69825 49825 3.49
Telangana
Khammam 1.0 06 Greengram 9000 8000 28000 24900 3.50
(MGG-347)
Blackgram 7500 9600 22500 18900 2.34
Maharashtra
Ahmedna- 23 0.9 Pearl millet 367 11718 6638 -5080 0.57
gar Soybean 380 22695 10640 -12055 0.47
Drumstick 2431 76147 97222 21075 1.28
Nandurbar 2.0 10 Blackgram 242 6100 8349 2249  1.37
Horsegram 373 5300 15694 10374 2.96
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4.5 Farm Mechanization

Timely sowing and precision in sowing is important to achieve optimum plant stand and
higher yields in rainfed dominated production system. In this context, demonstrations
were organized in different NICRA centers. At Kurnool, tractor drawn improved seed drill
gave 8 per cent increase in yield in pigeon pea and reduced the cost of production by 1137
Rs/ha than bullock drawn gorru (1260 kg/ha) (Table 19).

Mechanized inter cultivation (8-tyned tractor drawn inter cultivator with slim tyres)
in groundnut was done at 40-45 days after sowing in Chamaluru village of Anantapur
district. Due to this every furrow acts as conservation furrow and pod yield was 310 kg/
ha in mechanized intercultivation and 245 kg/ha in farmers practice. Highest B:C ratio was
realized with mechanized cultivation (1.30), compared to farmers practice (1.13).

NICRA Matsyapurivillageis atail end area and due to late release of canal water, the practices
of sowing and harvestings are getting late and coinciding with rains so, to overcome this
problem by direct sowing of paddy is adopted. Due to direct sowing the time for nursery
raising and transplanting is saved. In direct sown paddy fields the harvest was 15 days
earlier than the normal transplanted paddy this facilitated the crop to escape from rains
at the time of threshing. The yield was 15.4 percent more than normal transplanted paddy
and the cost of cultivation was reduced @ 6250 Rs/ha.

Mechanised intercultivation in Groundnut

Among various seeding devices tested in Amravati, improved tractor drawn seed drill and
BBF planter showed superior performance in terms of seed yield and labour saving as
compared to the traditional practice of seeding.

S.No Measurable indicators Tractor drawn  Bullock drawn  BBF planter
1 Time taken to cover/ha or unit area 2.30 hrs 4.50 Hrs 2.45 hrs

2 No. of labours used for each treatment 02 10 02

3 Total cost of seeding 1750 2250 1800

4 No. of plants germinated/sq.m. 80 95 85

5 Plant population/sq.m at harvest 76 920 75

Table 19: Influence of farm implements on yield and economics of groundnut
Nameof Crop Area No of Technology Yield Cost of Gross Net B:C

the centre (ha) demon- demon- (kg/ha) cultivation returns returns ratio
strations strated (Rs/ha) (Rs/ha) (Rs/ha)
Ananta- Ground- 1.0 02 Bullock 245 21250 24044 2794 1.3
pur nut drawn Inter-
cultivation
Mechanised 310 22000 28620 6620 1.30
intercultiva-
tion
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Mechanized intercultivation in groundnut Direct seeding in paddy Drum seeder
4.6 Crop protection
Andhra Pradesh

Under late sown conditions, groundnut crop can be subjected to Late Leaf Spot (LLS) due
to more humidity at pod initiation stage in Chamaluru village of Anantapur district. Hence
demonstrations were organized in farmers fields with improved technology (Spraying with
carbendazim + mancozeb at pod development stage. Spraying of carbendazim+mancozeb
at pod development stage in groundnut gave higher pod yield (258 kg/ha), net returns (3816
Rs/ha) and BC ratio (1.17) compared to control fields (205 kg/ha, net returns (2210 Rs/ha).

The yield of castor is reducing drastically due to heavy incidence of pests and diseases.
The cost of plant protection is increasing alarmingly. Demonstrations were organized on
weather based IPM technologies in castor at NICRA village of Kurnool district. Based on
the agro advisories given during the season, prophylactic spray of Carbendazim 0.1% was
taken up against botrytis in castor followed by repetition of spray (Chlorophyriphos@
2.5 ml) after rain, gave 12.9% more yield in demonstration compared to farmers practice
(1650 kg/ha). Similarly the weather based advisories studies in pigeonpea were conducted,
due to dry spell prevailed during September and October, incidence of Maruca was at rise
during the season. With pro active management of Maruca, the yields in demonstration
were improved by 8.4% over farmer practice in pigeonpea. Demonstrations on Bt cotton
on IPM technology (Stem application at 20, 40 and 60 DAS with Mono or Imidacloprid,
Instlling Yellow Sticky Traps @ 25/ha, Need based spraying of Imidacloprid @ 0.25 ml/It)
were organized along with control in 10 ha area along with control . During the season the
incidence of Aphids and Whiteflies were observed in Bt cotton, due to dry spells prevailed.
Stem application with Imidacloprid and Monocrotophos at 40 and 60 DAS, effectively
managed aphids and spraying of Triazophos at 90 DAS checked the incidence of whiteflies
effectively in the demonstration, which resulted in 5.6% increased yield.

The Yield loss of paddy is very high due to incidence of pests and diseases in flood prone
paddy at Srikakulam district. Demonstrations were organized to educate the farmers
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about timely and proper application of pesticides for control of pest and diseases. IPM
technologies (Seed Treatment, Alleyways formation, need based chemical spray for BPH,
blast and sheath rot) were compared with farmers practice (No plant protection against pest
and diseases in flood prone paddy immediately after floods). IPM technologies (Acephate
@ 200 gm, copper oxychloride @600 gm, Streptomycin sulphate 18 gm, Trycyclazole @
120 gm and Propiconazole @ 200 ml/acre) increased yield of paddy by 9.7 per cent over
control because of spraying of plant protection chemicals after cyclone. Spraying of post
emergence herbicides (Bispyriback sodium @80 ml/acre at 20-25 days after sowing and
2,4-D sodium salt @ 500 gm/acre at 45-50 DAS) in paddy increased the net returns (Rs 3575/
ha) compared to the farmers practice of manual weeding (26603 Rs/ha) (Table 20).

Maharashtra

Improved Wheat PKV-Washim (WSM-1472) with Propiconazole (Tilt) increased the grain
yield by 500 kg/ha and also net returns (8500 Rs/ha) compared to the local wheat Lok-
1 (1750 kg/ha). Late onset of monsoon in NICRA villages and other places of Nandurbar
district results the incidence of shoot fly in sorghum. Hence demonstrations to control
shoot fly in sorghum was taken up since there was delay in onset of monsoon. Spraying
of Imidachloprid 17.8 SL as per recommendation of SAU showed higher grain yield in
sorghum 192 kg/ha and also higher net returns (1934 Rs/ha) compared to control (2584
kg/ha). Dead hearts (%) in farmers practice were 9.58 as against 2.66 in improved practice
of controlling shoot fly in sorghum. The yield of soybean is reducing drastically due to
heavy incidence of Spodoptera in continuous rainfall situation. Spraying of quinolphos as
per recommendation of SAU in soybean resulted in increasing seed yield by 169 kg/ha than
control (938 kg/ha). Before spraying, the attack of Spodoptera was 4.61 larvae/m row and it
was 2.16 larvae/m row after treatment (Table 20).

Documentation of pests and disease dynamics (Srikakulam)

An attempt was made to document pest and disease dynamics in different crops in
Sirsuwada village of Srikakulam district. During the month of August and September, the
observed pests and diseases were leaf folder, Bacterial leaf blight (BLB) and sheath blight
due to incidence of floods and heavy rain. During the months of October and November
Brown plant hopper (BPH) incidence was noticed in paddy. Due to fluctuations in day and
night temperatures and also due to low temperatures, incidence of thrips and whitefly
was observed in the months of January and February. The diseases of powdery mildew
in greengram and YMV in black gram were observed during the same period. Incidence
of yellow stem borer was observed due to low temperature in rabi paddy. Incidence of
fruit and shoot borer and whitefly and diseases little leaf disease were observed in brinjal.
Fog during the months of January and February caused the incidence of pests like fruit
borer, leaf minor, whitefly and diseases like Cercospora leaf spot in Tomato. Cloudy weather
during the months of June to September results heavy incidence of white fly and jassids
and diseases like Leaf spots and bacterial leaf blight in cotton.
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5. Livestock and Fisheries

Climate change poseses a great formidable challenge to the development sector in India.
The anticipated rise in temperature between 2.3 to 4.7°C over the entire country together
with increased precipitation resulting from climate change can aggrevate the heat stress
in dairy animals, adversely affecting their productive and reproductive performance.The
predicted negative impact of climate change on agriculture affect the feed and fodder
availability. Hence there is need to asses the avaialble technologies related to livestock for
stabilizing the yeilds of feed and fodder resources, health and nutrition of livestock among
the farming community for their quick spread.

5.1 Performance of improved fodder varieties

Andhra Pradesh and Telangana

Among the fodder varieties tested in project village of Anantapur, Improved variety, Co-4
recorded higher fodder yield (150 t/ha), followed by Co-1 (85 t/ha). In Khammam district,
improved multicut variety sweet sorghum (Sugar Graze) recorded additional fodder
yield (8 t/ha) compared to the local sorghum variety (10 t/ha) and additional net returns
(11750 Rs/ha) than local sorghum (8550 Rs/ha). In Nalgonda district of Telangana state,
improved fodder variety of APBN-1 recorded 180 t/ha as compared to SSG-1(60 t/ha). These
demonstrations were conducted in 1.8 ha area with 12 farmers.

Maharashtra

Improved fodder variety Sugar graze gave 50% higher fodder yield compared to single cut
fodder sorghum variety (30 t/ha) in project village of Ahmednagar district. At Amravati,
improved fodder variety Yashwant grass recorded fodder yield ranging from 29 t/ha as
against to the fodder maize (23 t/ha). The local fodder variety of sorghum (MP Chari) gave
the fodder yield ranging from 19 t/ha. In Nandurbar district, improved variety of Lucerne
RL-88 recorded additional fodder yield of 9 t/ha than local fodder maize (18 t/ha).

Cultivation of improved drought and salinity tolerant fodder variety Marvel (Phule
Govardhan) in the project village of Baramati gave 87.50 M t/ha where as local gave the
fodder yield of 38.5 Mt/ha (Table 21).



Annual Report 2014-15

Mol
ICAR

Sweet sorghum-Sugar graze (Khammam) APBN-1 (Nalgonda)
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Fodder maize (Amravati) Yeshwant grass (Amravati)
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5.2 Use of Mineral mixture
Andhra Pradesh

At Kurnool, Use of mineral mixture (80 g/animal/day)
along with farmer’s method of feeding to the milch
animals having post partumanoestrum condition, 11
(44%) animals exhibited heat during the period. Use of
mineral mixture also increased in milk yield (19.48%)
was observed over farmers practice. (4.72 lit/day/
animal).

Feeding mineral mixture to cow

Farmers in the project village of Srikakulam district are using paddy straw only as cattle feed
which is having less nutritive value, resulting in lower milk yield. Use of Azolla and mineral
mixture as supplementary feed for cattle increased in milk yield by (6.2%) as compared to
use of paddy straw (373 lit.) during period of five months (Table 22).

Table 22: Use of mineral mixture on productivity of milk in Srikakulam district

Name of the farmer Milk yield (lit)/ 5 months % increase in milk yield
Demo Check
Sri Karri Raja Rao 405 375 8.0
Sri Barika Gangayya 315 300 5.0
Sri Chekka Appa Rao 315 270 16.7
Sri Thutha Guravayya 465 450 33
Sri Karri Bhaskara Rao 435 420 3.6
Sri Majji Appalaswami 465 450 33
Sri Seetharam Pathro 375 345 8.7
Mean 396 373 6.2
Maharashtra

Demonstrations on feeding of area specific mineral mixture in cows were organized in
Nandurbar district of Maharashtra (Table 23) covering 20 cows with 20 farm families. Area
specific mineral mixture in gave 97.2 lit. of milk as against without use of mineral mixture
(73.5 lit/cow).
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Table 23: Feeding of Area specific mineral mixture to pregnant cow
Treatment Average milk yield/ Total milk yield per Cost of feeding Gross return Netreturn
animal (L/day) animal (L/60days) (Rs/animal)  (Rs/animal) (Rs/animal)
Without Mineral

. 1.23 735 20 36.75 16.75
Mixture
Mineral mixture 1.62 97.2 23 48.6 25.6
5.3 Silage making

Availability of green fodder is a great problem in all villages dominated with rainfed
ecosystem. Keeping this limitation in view demonstration was conducted with 10
farmers at Yagantipalle village of Kurnool district. Maize green fodder was preserved in
silage bags of 500 kg capacity. The silage was fed to milch animals @ 5 kg per day along
with farmers practice of Sorghum straw and regular feed during fodder scarcity period.
The results indicated that 15.5% increase in milk yield compared to farmers practice.
Silage bags were introduced for the first time in the village. The technology was well
demonstrated by KVK to the dairy farmers. The technology was well received by the
farmers as it was feasible and cost effective more over the silage was more palatable
than the conventional fodder. The farmers opined that with the use of silage, cost of milk
production can be reduced.

Assessment of silage technology was also implemented with 150 farm families in
Ahmednagar district of Maharashtra. The cost of green fodder with silage making was
reduced 216 Rs/animal/month besides increasing income by 816 Rs/cow/month (Table 24).

Table 24: Benefits of silage making on productivity and profitability of milk

Treatments Av. green Green Green Milk fat milkrate  Ava.Income
fodder fodder cost fodder cost  production % basedon from milk
kg/animal  (Rs/kg)  (Rs/month) (lit/day/animal) fat (Rs/lit.) Rs/cow/month
Purchasing green 18 3.15 1701 13.96 3.55 21.8 9129
fodder from
market
Silage making 18 2.75 1485 14.67 3.78 22.6 9945
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5.4 Fodder production by Hydroponics

Another promising technology (Hydroponics) to reduce the severity of green fodder during
summer was demonstrated with 3 farmers in the project village of Ahmednagar district.
Green fodder cultivation by hydroponic method reduced the cost of production by 717 Rs/
animal/month than purchasing fodder from outside (1557 Rs/animal/day/month) (Table 25).

Table 25: Mitigation of scarcity of fodder through hydroponic method

Treatments Av. green Av. green Green fodder cost Green fodder cost
fodder/ fodder cost/ (Rs/animal/month) (Rs/animal/3 month) dur-
animal (kg) kg/anima (Rs) ing Scarcity period
Purchased green fodder 15 3.46 1557.0 4671.0
from market
Green fodder cultivation 14 2.00 840.0 2520.0
by hydroponic method
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of fodder production (hmednagar)

Hydroponic method
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5.5 Improved Nutrition

In crossbred cows digestive disorder was observed during summer due to excess heat
causing declining milk productivity and also poor health. The assessment studies with
improved practice (Conventional concentrate feed 2-3 kg/cow/day + Probiotics powder
@ 20 gm/cow/day) were implemented in 50 farm families in Ahmednagar district of
Maharashtra (Table 26). The results showed that improved practice of feeding gave higher
gross income of 681 Rs/cow/month as compared to the farmers practice of feeding
conventional concentrate feed of 2-3 kg/cow/day (8883 Rs/cow/month).

Table 26: Benefits of Probiotics feeding in cows

Treatments Ave. milk production Fat Milkrate based Ave.grossincome of
(lit./day/cow) % on fat % (Rs/lit) milk /month/cow (Rs.)
Conventional concentrate feed 13.84 3.41 214 8883.0

2-3kg/cow/day

Conventional concentrate feed 14.30 3.72 223 9564.0
2-3kg/cow/day + Probiotics
powder (20 gm/cow/day)

5.6 Backyard poultry
Andhra Pradesh

Agriculture alone cannot meet livelihood security of small and marginal farmers in rain fed
regions. There is need to supplement the income of the farmers though income generating
activities like back yard poultry in different NICRA centers. In this context, the interventions
on backyard poultry were implemented to supplement income of small and marginal
farmers at Anantapur in 20 farm families covering 2 units for each family. The results
showed that egg laying capacity of Rajasree birds were 120 per year, whereas, desi birds
was 35 per bird per year. Higher body weight (4.5 kg/bird/year) was recorded with Rajasree
poultry birds, whereas, in desi birds average body weight was 2.75 kg/bird/year (Table 27).

Table 27: Performance of poultry breed in augmenting farm income

Particulars Initial Weight of bird No. of Total Income Income Total
(4wk)wt. (Kg) afterone eggs/ expenditure from eggs from income
(9) year year (Rs) (Rs) meat (Rs) (Rs)
Non descriptive 25 2.75 35/bird 120/bird 105 450 435
breed
Rajasree breed 35 4.50 140/bird 180/bird 420 700 940
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At Srikakulam, rearing of Vanaraja poultry birds improved the growth, egg laying capacity
and increased the weight of Male (67.0) and female (75.0) percent than locals. But Vanaraja
breeds are low in movement and they easily caught by predatory animals. Hence Vanaraja
breeds must be grown in protected conditions.

No. of birds Avg. wt. of the Vanaraja Avg. wt. of the Vanaraja % increase in weight
bird in 5 months bird in 5 months
Male Female Male Female Male Female
10 2.64 2.18 1.58 1.24 67.0 75.8
Telangana

At Gangula Nacharam village of Khammam district rearing of improved breed Vanaraja
produced higher weight (2.7 kg/bird), increased number of eggs (58/year) and income (686
Rs/bird) than local which produced 2.0 kg weight, 52 eggs and income of Rs 710 (Table 28).

Table 28: Performance of poultry breeds in augmenting farm income

Particulars Initial Weight of bird  No. of Total Income Income Total
wt.(g) (Kg) /year  eggs/year expenditure fromeggs from meat income
(Rs) (Rs) (Rs) (Rs)
Non descriptive 650 2.0 52 615 260 450 710
breed
Vanaraja breed 650 4.7 110 925 550 846 1396

=

Backyard poﬁlfry (Nalgonda) ; Giriraja birds (Khammam)

Y 55
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5.7 Calf registration and healthy calf programme

The Calf registration and healthy calf programme were implemented in project
village of Kurnool district covering 25 farm families. The results indicated that Calf
registration (Monthly de-worming + Vitamin A+ B-complex supplementation and
feeding of calf starter for 5 months @ 500 g/day) 31.19% increase in body weight
gain was noticed in the registered calves over un registered (Table 29).

Table 29: Calf registration programme (2014-15)

Particulars Farmers practice* Treated
Buffalo calves Buffalo calves
Initial body weight 30.8 27.3
Final body weight 66.7 744
Body weight gain 359 471
Increase percentage 31.19%
Calf mortality (%) 12% 0.0
Total Gross returns (Rs) 5385.0 7065.0
Total cost (Rs) 520.0 1000.0
Net returns (Rs) 4865.0 6065.0
5.8 Fisheries
Srikakulam

Captive rearing of Fish seed (Rearing of fish fry up to fingerling size in nursery
pond) to stock in village tank

This intervention was implemented in 0.1ha with involvement of farmers in Sirsuwada
village in Srikakulam district of Andhra Pradesh. About 28,000 fish fry was released into the
water tank. Rearing of fish fry up to fingerling stage costs about Rs11400; while the gross
income generated with rearing in pond was Rs 25500. Thus Rs 14110 can be saved with this
technology in one month (Table 30).
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Table 30: Captive rearing of Fish seed (rearing of fish fry up to fingerling stage
in nursery pond

IN PUT Captive rearing (30 days) Outside purchase
No. of finger-lings (5-8cm) available to stock 17,000 Cost at market at fish fry stage- Rs.1.50
No. of -
b Cost of Cultivation Gross input (Rs)
released  Cost of fish fry (Rs.) 9,400.00 7,000*Rs 1.50 ps 25.500.00
28,000 Feed Cost for 30 days (Rs.) 1,000.00
Labour Charges 1,000.00
Total 11,400.00

Amount saved in 30 days Period (Rs.) 14,100.00

Expenditure incurred for each finger ling Rs 0.67
in captive rearing

Performance of Indian major carps in Grama Panchayat tank

The studies on performance of Indian major carps in village Panchayat tank were
implemented with involvement of 4 farmers covering 13. 8 ha each. In order to optimize
stock densities the fish species of Catla, Rohu, Mrigala, and Grass carp were released in ratio
of 3:3:1:3. The result revealed that yield of different fishes in pond was 625 kg. The net come
generated from fish rearing was Rs 28750 (Table 31).

Table 31: The economics of fish rearing in village Panchayat tank

Fish harvested (Kg/ ha) 625
Cost of cultivation (Rs.) 8750
Gross returns 37500
Net returns 28750
B:C ratio 4.28:1

Releasing fishfry to ursery pond Fingerlings Sampling of fibngerlings by trial netting Transfer of
fingerlings to maintank
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West Godavari

In fish ponds the water quality parameters (Dissolved oxygen, p", ammonia etc) were
influenced by climate. Particularly the dissolved oxygen levels will be low during cloudy
days and at the time of low and high temperature fluctuations. Sometimes the sudden
change in climate leads to heavy mortality of fish and increases susceptibility to diseases
due to reduction in immunity of fish. Keeping this as backdrop, demonstrations on water
quality management in fish ponds was taken up in five farmers’fields (Table 32). Improved
management and management of water quality parameters in fish ponds benefited to get
additional income of Rs 29250/ha as compared to the farmers practice (Rs 42000/ha).

Table 32: Influence of water quality management on yield and income in fish rearing

Treatments Yield (kg/ha) GrossIncome Cost of Cultivation Net Income B:C
(Rs/ha) (Rs/ha) (Rs/ha)
Farmers Management 4200 315000 273000 42000 1.15
Improved Management 4750 356250 285000 71250 1.25
Telangana

Traditionally farmers in Nacharam cluster and surrounding villages of Khammam rear
traditional species of fish. Generally farmers rear Ciprinus carpio species, but they have
burrowing nature and less growth compared to Indian major fish. So the yields were
reduced. Hence improved species- Rohu was introduced (2000 fisher lings) to get higher
productivity and income. The species gave the yield of 500 kg/unit of pond and also got
the net income of Rs 18,800.

ke \
@Y e ol
Murrel culture in farm pond (Nalgonda)

- —

Release of fingerlings by KVK (Khammam)
Murrel culture in small seasonal tanks and check dams

Small seasonal tanks and check dams are normally not utilized for fish culture because of
short period availability ie. 6-7 months period only. Hence efforts were made to grow murrel
in small seasonal tanks which are most common in Nalgonda district of Telangana state.
This intervention was implemented with 46 farmers with unit size of 0.6 ha area. About
2500 fingerlings were introduced with species of Channa striatus. The average weight of
fish is about 1000-1250 g.
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5.9 Up Grading of Breed
Andhra Pradesh

Performance of genetically superior breeding lambs

The small ruminants in the project village of Srikakulam district are locals. Efforts were
made to improve genetic potentiality of the local sheep by replacement of local rams
with genetically superior breeding rams. Release of genetically superior breeding lambs
improved the height (8 cm), length (4.2 cm) and weight (4.4 kg/lamb) of lamb produced
by breeding of improved breed than lambs produced by breeding of local lamb at 35days
age (Table 33). Similarly after 60 days the lams produced by breeding of superior breeding
lambs gained the weight of 15.24 kg as against lambs produced by breeding of local lambs
(10.3 kg/lamb).The percentage of weight gained from the lams produced with breeding of
superior ones was over lambs produced by breeding local ones at 35 and 60 days (54.32
and 48.00).

Table 33: Performance of lambs produced due to release of elite breeding
rams in sheep flock compared to local lambs

Age ofthe  Number Local lambs Lambs produced from breeding rams
lamb of lambs Height Length Weight Height Length Weight
(em) (em) (kg) (cm) (em) (kg)
35 Days 1 34.0 45.0 8.0 47.0 50.0 12.0
2 40.0 47.0 8.2 45.0 49.0 12.9
3 38.0 45.0 7.9 47.0 50.0 123
4 37.0 45.0 8.1 45.0 50.0 12.1
5 43.0 47.0 8.3 46.0 51.0 13.2
Average 38.4 45.8 8.1 46.0 50.0 12.5
60 Days 1 46.5 48.0 9.5 52.0 55.0 15.0
2 48.0 50.0 11.0 52.0 52.0 15.2
3 47.0 49.5 10.5 53.0 57.0 154
4 47.5 49.0 10.0 53.0 59.0 15.5
5 48.5 50.5 10.5 52.0 54.0 15.1
Average 47.5 49.4 10.3 52.0 55.4 15.2
% increase at 35 days over local lambs 19.8 9.2 54.3
% increase at 60 days over local lambs 10.3 12.1 48.0
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Telangana

Mortality and morbidity losses due to abiotic stresses in livestock is biggest constraint in
rainfed areas , small and marginal farmers have sheep/dairy animals to maintain their daily
needs.There is need to supplement the superior breeding ram forimprovement of sheep with
grading ones and to gain income. The intervention was covered with two units. Maintaining
Superior breeding rams in herd increased production of lambs, increased income by selling
of sheep (Rs 330000) and reduced the mortality (2.2%) compared to local breed (Table 34).

Table 34: Performance of Superior breeding rams in augmenting farm income

Particulars No. Cost of No. of No.of Income No.of Mortali- Total
of breeding ram lambs sheep selling lambs/  tyofthe income
breeding +feeding/ produced/ selling from Sheep Sheep (Rs)
rams expenditure year sheep keep with (%)
(Rs.) (Rs) holder
Local 01 8000+4500 26 15 45000 4 2.09 32500
Breeding
ram
Superior 01 9850+5500 42 26 78000 16 0.7 62650
breeding
ram
Maharashtra

Introduction of improved Konkan Kanyal goat
breed

Continuous heavy rainfall leads to mortality of goat and
incidence of pneumonia disease in Ratnagiri district
of Maharashtra. Demonstration was conducted with
Konkan Kanyal breed, which is tolerant to heavy rains
compared with local breed to minimize mortality of
goat due to continuous heavy rain. Five female and two 3% %
goats were provided for each family. Improved breed Semiintensive goat farming
mortality reduced due to heavy rains occurred during

the season and increased herd size compared to local breed (Table 35).

2

( )

Ratnagiri

Table 35: Performance of goat breed Konkan Kanyal compared to local breed

Particulars Treatment
Local breed Konkan Kanyal breed
Initial size of herd 7+1 5+1
Mortality due to heavy rains 3 -
Present size of herd 11+3 16+6
No. of males sold 4 7

N 60
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6. Institutional Interventions

6.1 Custom hiring center

Indian agriculture is undergoing a gradual shift from dependence on human and animal
power to mechanical power because of increasing cost for upkeep of animal and growing
scarcity of human labour. Further, use of mechanical power has a direct bearing on the
productivity of crops apart from reducing the drudgery and facilitating timeliness of
agricultural operations. Mechanical power is largely consumed in big land holdings and
is still beyond the reach of small/marginal holdings which constitute around 80% of the
total land holdings. This is due to the fact that the small/marginal farmers, by virtue of
their economic condition are unable to own farm machinery on their own or through
institutional credit. Therefore in order to bring farm machinery available within the reach
of small/marginal holdings, collective ownership or Custom Hiring Centres (CHC) needs to
be promoted in a big way.

CHCs are basically a unit comprising a set of farm machinery, implements and equipment
meant for custom hiring by farmers. Though certain implements and equipment are crop
specific, the traction units like tractors, power tillers etc and self-propelled machinery
like combined harvesters etc., are used in common. Therefore, an ideal model envisaged
in this project comprise farm machinery that are commonly used for tillage operations
for all crops, multi crop equipment and a minimum of crop specific machinery. Keeping
the backdrop, 100 CHC units were established in all NICRA centers of the project in the
country.

Objectives:

v To make available various farm machinery/equipments to small and marginal farmers.
v To offset the adverse economies of scale due to high cost of individual ownership.

v" To improve mechanization in places with low farm power availability.
v

To provide hiring services for various agricultural machinery/implements applied for
different operations.

v To expand mechanized activities during cropping seasons in large areas especially in
small and marginal holdings.

v To provide hiring services for various high value crop specific machines applied for

different operations.
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Operationalization of Custom hiring centers in NICRA villages

For implementing climate resilient technologies, interventions proposed in various NICRA
villages in 100 vulnerable districts, the suitable farm implements were made available
in the Custom Hiring Centers depending upon the need of the farmers for various farm
operations. The custom hiring centre’s will give farm machinery on rental basis to farmers
who cannot afford to purchase high-end agricultural machinery and equipment apart from
servicing old machinery.

A committee of farmers nominated by the gram sabha is managing the custom hiring
centre in each project village. The rates for hiring the machines/implements were decided
by the committee itself depending upon the socio economic condition and cropping
intensity of the village. Every farmer in the village can hire the machines from these centers;
The modalities can be decided by the committee members and amended from time to
time as per the local situation and needs. This committee also uses the revenue generated
for repair and maintenance of the implements and remaining amount goes into revolving
fund. The main objective in selecting particular farm implement in CHCs is to enable any
farm operation timely without losing a favourable window of rainfall or soil moisture
available. The VCRMC has decided the price of hiring of each farm implement on consensus
basis, it was displayed at the CHC shed below in figure. Registers are maintained for each
farm implement for recording number of hours, farmers benefitted, amount paid towards
hiring. The income generated out of CHCs goes to common account.

Progress of NICRA centers
Andhra Pradesh
Anantapur

Groundnut is an important oilseed crop grown in NICRA village of Anantapur district.
Timeliness and precision in seeding and other operations are must to raise the productivity
of this crop. But farmers are sowing the crop even up to the end of August due to non
availability of labour and draft power. Efforts were made to establish custom hiring centre
for providing timely services for various agricultural operations to the farmers during 2011.
The machinery required for this center was provided with financial support of the project
during 2012-13, the centre provided the services to the 25 ha area of groundnut and realized
the income of Rs 4200. In 2013, the custom hiring centre provided hiring services to 44.8 ha
area of groundnut and earned the net income of Rs14500. During rabi, it helped to provide
services on hire basis to chilies and tomato in 10.5 ha area. The total net income realized due
to providing services in NICRA village is Rs 21500. The progress of the centre is managed
by Village Climate Risk Management Committee (VCRMC). In 2014, center provided hiring
services to 25 ha. of groundnut and realized the service charges to the extent of Rs 3900. Thus
the center generated Rs 23000 by providing services to105 ha from 2011 to 2014.
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Kurnool

Custom hiring center was established in 2011 with the investment of Rs 6.25 lakh as a
group based activity. The centre consists of seed drills, Rotavator, Drum seeders, Taiwan
sprayer, sprinklers with Pump set and sheep de- worming gun etc. During 2012, the custom
hiring center provided hiring services for various operations in crops of pigeonpea, castor,
chickpea and sorghum. The area covered under different crops was 79.4 ha. The centre
realized due to hiring services was Rs 12000 in 2011-12. About Rs 1575 was incurred
towards the maintenance of tools in the centre. The net amount realized by the centre was
Rs 10425/year.

During 2013-14, the centre provided services to various farmers fields covering 85.4 ha and
realized the income of Rs12772. About Rs 2500 was incurred towards the maintenance of
tools. The net amount realized due to providing need based services was Rs 12272/year.
The centre procured following equipment for providing services to the farmers of NICRA
village. The progress of the centre was monitored by the VCRMC of the village. During
2014-15, center provided the hiring services to the crops of pigeonpea, castor, chickpea
and sorghum to the extent of 62.4 ha and realized Rs 8300 as hiring charges.

Srikakulam

The custom hiring centre was established in NICRA village of Srikakulam district to provide
community based hiring services with agricultural implements for timely agricultural
operations during 2012-13. About 60 families became the members of the center. The
management committee was formed in the village to guide the operations of the centre on
20" November, 2011. The project supported the center with the investment of 6.25 lakhs.
The committee assessed the needs of mechanization for different crops before finalizing
action plan in each year.

The center provided the hiring services to the crops of paddy, cotton, vegetables in
kharif, pulses, maize and vegetables during rabi season covering 20 ha area during 2012.
The center realized the net amount of Rs12180 during 2013. The center provided hiring
services to the crops of paddy (7.0 ha), Cotton (2 ha), vegetables (3.0 ha) in Kharif season
and Pulses (3.0 ha), vegetables (2.0 ha) and maize (0.5 ha) in rabi season. The center realized
the net amount of Rs 8300 during 2013. The VCRMC suggested for proper utilization of the
equipments, prompt collection of services charges and timely repairs of the equipments.

During 2014-15, the center provided need based hiring services in the crops of paddy,
pulses, groundnut and vegetables and collected the rental charges of Rs7405. Among the
equipment power sprayer was used in 150 ha and winnowing fan for 25 ha and sprinkler
unit was used in 85 ha. Among the various constrains, frequent repair of power tiller, non-
utilization of paddy reaper due to advent of combined paddy harvester, use of power
operated winnowing fan only in places where power is available, lack of skill power for
repairs at village level and village level political system.
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West Godavari

The custom hiring centre was established in NICRA village of Undi in West Godavari
district on 25.10.11 with the investment of Rs 482077. The centre provided hiring services
in various agricultural crops like paddy and vegetable to the extent of 31ha in 2012. The
centre realized the netincome of Rs 3100 for the year 20012-13. The centre provided hiring
services for paddy covering 31 ha and earned the net profit of Rs 3000 during 2013. The
centre is operated under the guidance of village climate risk management committee. The
committee meetings were held for every month to monitor the progress of the work and
performance of the centre. During 2014-15, the center preceded hired services paddy (29
ha) and realized the net income of Rs 3140.

Telangana
Khammam

The centre was established in Nacharam village (NICRA village) of Khammam district
during 2010-11 with the investment of Rs 55047 for providing the hiring services for
different agricultural operations to the farmers. About 9 persons are engaged in running
the centre. In the process of operation, different commodity groups are formed to identify
and assess the demand of various crops and various operations, formation of schedule
to be implemented during the year. This centre is operated by VCRMC voluntarily formed
in the village. The centre procured Tiwan Sprayer (1), seed cum- fertilizer drill (1), paddy
reaper (1), multi-crop thresher (1) and 2-M.B. plough (1). It provided hiring services for 52.8
ha and realized the amount of Rs. 20041/-. During 2013, the centre provided hiring services
for paddy, cotton, chilies and maize covering 18, 2 ha and realized the amount of Rs 3400.
In 2014-15, the center provided the equipment on rent basis in 26 ha area covering the
crops of paddy.

Nalgonda

The centre was established in Nandyalagudem and Boring Thanda villages in Atmakur
Mandal of Nalgonda district during 2011-12. About 6.71 lakh rupees were invested in
establishment of the centre. The amount taken as loan from the bank for support of the
centre was Rs 44000. About 12 members were engaged to run this centre. About 155 no of
families are the members in the centre. During 2011-12, the centre provided hiring services
for kharif groundnut, paddy, cotton, green gram and vegetables and covered the area of
92 ha. It earned the net amount of Rs 23720 in 2011-12. During 2013, the centre provided
the hiring services for 57.8 ha and realized the net amount of Rs. 26000/year. The VCRMC
met five times in 2012 and one time in 2013 to suggest various measures for improvement.

During 2014-15, custom hiring center provided services to the village farmers covering
80.0 ha and collected the amount of Rs 42000/year as servicing charges. The net amount
realized from this centre for the current year was Rs. 31000.
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Ahmednagar

The custom hiring center was estabilished in NICRA village of Ahmednagar to provide hiring
services for agricultural operations during 2011-12. Financial support of Rs. 6.25 lakhs
received from the project. The center intiated the operation activities of hiring services
and covered an area of 29.4 ha in 2011-12 and earned the net profit of Rs. 21980. During
2012-13, the centre provided hiring charges for the crops of soybean, pearl millet, chickpea,
onion, pomegranate, lucerne, fodder maize covering 16.4 ha and realized the net income
of Rs. 12130. In 2013-14, the center provided hiring services for the crops of soybean (25.8
ha), pearl millet (9.8 ha), Chickpea (20 ha), onion (42.6 ha), pomegranate (18.2 ha), Lucerne
(17.8 ha) and fodder maize (2 ha). It realized the net amount of Rs 64140 by covering 145.6
ha. During 2014-15, the center helped in giving hiring services with various farm tools to
the crops of soybean (17.8 ha), pearl millet (12 ha), fodder sorghum (19 ha), chickpea (7 ha)
and pomegranate (3.0 ha).The center generated the net income of Rs 31740/year.

Amravati

Asapartofinstitutionalinnovations, the center established community based custom hiring
center with the investment of 9.40 lakhs with involvement of 294 family members in NICRA
village during October 2010. The space for the establishment was provided by the farming
community in the village. Two persons were engaged in running the center. During 2012,
the centre provided services for various agricultural operations to the crops of soybean,
cotton and chickpea. It covered the total area of 633.7 ha and realized the net amount of
Rs 60728. The center helped the farmers for performing timely operations for the crops of
soybean, cotton and chickpea and earned the net profit of Rs 33100 by covering 480.5ha
in 2013. In 2014-15, the custom hiring center helped the farmers in serving the people
in raising cotton, (256 ha), soya bean (290 ha), chickpea (220 ha) i.e., total 765 ha during
the year. The centre realized the amount of Rs 40750/year and incurred the expenditure
of Rs17249/year. Among various equipments, the center has more demand for seed drills,
Rotavator, BBF planter and sprinkler sets. The center earned the net amount of Rs17429/
year with custom center.

Nandurbar

The center was established to provide custom hiring services to the farmers of NICRA
village with an investment of 6.24 lakhs on 20" June, 2011. About 257 families in the village
are the members of the center. The center provided hiring services for different agricultural
operations covering the crops of sorghum, soybean, chickpea, wheat, maize, ground nut
and Mango in 2012. It realized the net income of Rs 7000 by covering the cropped area
of 110 ha. An amount of Rs1200 was incurred towards maintenance of tools. In 2013, the
center realized the amount of Rs 2315 as hiring charges by covering the total cropped area
of 99 ha. An amount of Rs1630 was incurred as repairing and maintenance charges of tools.
The important crops covered during 2013 were maize, sorghum, soybean, chickpea, wheat,
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garlic, groundnut, mango and vegetables. The activities of the center were monitored by
VCRMC of the village. The recommendation of the committee for improved functioning of
the centre was to place the implements at 4-5 places for easy accessibility since villages are
scattered in hilly areas. About 12 farmers purchased their own allen cultivator for their use.
Small hand tools are also purchased by the farmers. The key learning’s for the sustainability
of this center are: 1. The implements which are light in weight, can be transported manually
have been preferred by the farmers. 2. The implements should be kept at 4-5 places for
easy accessibility 3. Implements which are suitable for small bullocks are preferred by
the farmers. The CHC gave hiring services for the crops maize, sorghum and soya bean in
kharif and chickpea, wheat and garlic in rabi and also mango, groundnut and vegetables in
summer. Thus the center covered the total area of 16 ha and earned the net profit of Rs1070
besides earning total gross income of Rs 5480/year.

Pune

Custom hiring center was established in NICRA village with the investment of Rs 6 lakhs
during 2011. The center was established with the investment of 8.6 lakhs. About 115 farm
families are the members in the center. The center helped in providing hiring services for
Pearl-millet, Onion and rabi sorghum in 64.4 ha and realized the hiring charges of Rs10090,
but Rs 10900 was incurred towards repair and maintenance charges of tools. The centre
helped the farmers in providing hiring services for 36.1 ha and realized the net loss of
Rs 810 in 2013, the center hired the services for 36.1 ha area and realized the amount of
Rs 6960.The CHC established project village provided hiring services in 33.4 ha covering
the crops of pearlmillet, onion, rabi sorghum, chickpea and maize. In 2014-15, The center
realized an amount of Rs 5130/year with custom hiring services. An amount of Rs 2700/year
was incurred as expenditure to maintain the center.

Ratnagiri

The Custom hiring center was established as a group based activity to provide hiring
services of agricultural operations in NICRA village in 2011with the project support of
Rs 6.25 lakhs. About 13 VCRMC members are engaged in running the center. The center
helped in providing hiring services for paddy for 170 ha and realized the net amount of
Rs 2200 after incurring maintenance charges of Rs 3500 in 2012. In 2013, the center earned
the net profit of Rs 14000 by covering 172 ha. An amount of Rs 4000 was incurred for
repairing the tools of the center.

During 2014-15, CHC helped in providing hiring services to 19 ha area and realized the
income of Rs14560/year. The important crops covered with hiring services were paddy
(14.0 ha), cowpea (1ha) and cashew (5 ha). The center realized the amount of Rs12080/year
due to custom hiring services (Table 36).
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Table 36: Performance of custom hiring centers in different NICRA villages

Year

Anantapur

Kurnool

Srikakulam

West
Godavari

Khammam

Nalgonda

Ahmedna-
gar

Amravati

Aurangabad

Nandurbar

Pune

Ratnagiri

Total

Crops in demand
for servicing
custom hiring
center

Groundnut, Chilli,
Tomato

Pigeonpea, Castor,
Chickpea, Sor-
ghum

Paddy, pulses,
vegetables,
Groundnut

Paddy

Paddy, Chilli, Cot-
ton, Maize

Paddy, cotton,
pigeonpea, vege-
tables

Soybean, Rabi
sorghum, Pearl
millet, Chickpea,
Pomogranate

Soybean, Cotton,
Chickpea

Soybean, cotton,
chickpea

Maize, Sorghum
,Soybean, Chick-
pea, Wheat, Garlic

Onion, pearl millet,
Gram, Maize, rabi
sorghum

Paddy, Cowpea,
Cashew

Area covered
with hiring
services
(ha)

245

62.4

18.0

29.0

26.0

80.0

58.7

765.0

52.0

168.0

334

19.10

1311.6

Amount
realized due to
services with
custom hiring
services (Rs)
3900 -

8300 =

7405 =

3140 =

2900 =

4200 =

31740 =

40750 =

95000 =

5480 2400

5130

14560

218605 2400

Amount spent
on contact ser-
vice personnel
For running the

Amount
incurred in
maintenance
of tools and
center

1500

11000

23501

1070

2700

2480

42251

Net amount
realized due
to custom
hiring center

3900

8300

7405

3140

2900

31000

31740

17249

95000

2010

2430

12080

213254
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6.2 Seed Bank

A seed bank (also seed bank or seeds bank) stores seeds as a source for planting in case
seed reserves elsewhere are destroyed. Storing seeds also guards against catastrophic
events like natural disasters, outbreaks of disease and war.

Seed saving is a practice that farmers and their families have been engaged in for millennia.
It has allowed them to cultivate a large number of different local varieties, which have been
able to adapt to different environmental conditions and changes, such as to the shortages
of water, strong winds, limited soil nutrients and so on. Setting up community seed banks
may help farmers to acquire varieties that are adapted to local conditions. One of the
purposes of a community seed bank is to serve as an emergency seed supply when farmers
experience a shortage of seeds, due to failure or destruction of crops as a result of floods,
droughts, pests and diseases. The community seed bank plays a very important role in
maintaining the availability of quality seed because it reduces the risk of total production
failures and contributes to strengthening community’s resilience.

Community seed banks store and manage seeds that aim to provide community members
with seeds to use. Seeds are obtained from the farmers in the community and are selected
and stored depending on the agreed storage system. Once the seeds are collected from
the farmers, they are stored in a community seed bank until they are needed.

All farmers and other community members should be involved when setting up a
community seed bank. They should agree on the establishment of the bank and as well as
the objective(s) of the bank: for example, whether it is primarily to act as a supply seed stock
in times of crises or to conserve indigenous seed varieties and/or to earn income through
the sale of seeds to neighbouring communities. Once they have agreed on how they
want the bank to be run, the set up needs to be prepared. The community should operate
within their budget and should make use of the available material and storage items. It
is recommended to establish a community management committee. This committee can
consist of different community members who can each take up different activities related
to the management of the bank, including collection, selection, cleaning and storing of
seeds, as well as record keeping.

Progress of seed banks in NICRA villages
Andhra Pradesh

The seed Bank was established in NICRA village of Anantapur district in 2012. It was
established to meet the seed requirement of the village. About 12 families became the
members of the seed Bank. Farmers in the village contributed 25% of money for the
establishment of Bank; while the project contributed the remaining 75% of cost for the
establishment. The members in the bank assessed the requirement of improved seed of
the farmers in the village. The members approached the University/ ICAR institutes and
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procured the foundation seed of Ground nut (k-9, Dharani), Foxtail millet, paddy (NLR-
34449) horsegram and fodder sorghum and Fodder sorghum and other crops.

During 2014-15 seed production activities were initiated with improved varieties of
Groundnut (K-6, K-9 and Dharani) in 2.5 ha with involvement of 9 farmers. Improved variety
foxtail millet (SI-3085), cluster bean (Pusa Navbahar), paddy (NLR-34449), horsegram and
fodder sorghum were produced to the extent of 100.100, 350,100 and 100 kg as a part of
seed production activity. The seed production activity was done with the involvement of
44 farmers in 21.5 ha during 2014-15 (Table 37).

Table 37: Progress of seed production of different crops in Anantapur

Name of crops Quantity (Kg) No. of farmers Area (ha)
K-6 200 kg pods 05 1.1
1.groundnut K-9 90 kg pods 02 0.4
Dharani 120 kg pods 04 1.1
2. Seteria 100kg 02 1.5
3. Clusterbean 100kg 02 0.4
4.Paddy (NLR 34449) 350 kg 05 20
6. Horse gram 100 kg 14 10.0
7. Fodder Sorghum 100 kg 10 5.0
Kurnool

Quiality seed of improved varieties is an important basic input for enhancing productivity of
any crop species. The existing mechanisms are not adequate to meet the seed requirements
of small-scale farmers and have serious limitations. Particularly to small holder farmers at
affordable prices and at the right time to enhance crop productivity and household food
security.

The baseline studies in the project area identified key problems related to seed supply
system. Lack of timely availability of good quality seeds of high-yielding varieties is one of
the major constraints contributing to stagnant yields of crops in the project area.

The project devised alternate seed systems, which ensure availability of quality seed of
improved varieties at local level. The concept of village seed banks was promoted and
successfully validated in the project village. It not only ensured timely availability of quality
seed of farmer-preferred varieties at affordable prices at local level but also enhanced crop
productivity and local seed enterprises leading to higher incomes to farmers. During this
kharif seed production in Paddy (BPT-5204) pigeonpea (Asha-87119) and Seteria (SIA-3088)
and Chickpea (NBeG-1) was taken up to establish seed bank in the village.
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During 2014-15, the improved seeds of seteria (Suryanandi) and Pigeonpea (Asha) were
produced to the tune of 5.0 and 2.0 t respectively with involvement of 16 members. The
bank has generated the income of Rs175000 and 150000 by producing the improved
varieties of fox-tail millet and pigeon pea respectively (Table 38).

Table 38: Activities of seed bank in Kurnool

Crop and variety Quantity of  Unit cost No. of Amount (No. of beneficiaries &
storage (t) (Rs.) units (Rs.) Period of use)
Seteria (Suryanandi) 5.0 175000 1 175000  6-8 months 10 members
Pigeonpea (Asha) 2.0 150000 1 150000  10-15 farmers
Maharashtra

Timely availability of good quality improved seed is great problem in villages/rural areas of
Maharashtra. In this context, seed production of different crops was stared in the project
village of Amravati. During this year, improved seed of soya bean JS-9305 and Jaki-9218
(Chickpea) of 26.4 and 28.05 t were produced respectively with active participation of 40
farmers.

Crop Variety Qty. procured (tonnes)
Soybean JS-9305 26.40
Chickpea Jaki-9218

6.3 Fodder Bank

Fodder bank was established in project village of Amravati to mitigate the problem of
fodder scarcity to livestock in the village. Committee was formed to manage the activities
of fodder bank at village level on 7" November, 2013. The village has 318, 309, 126 and
2000 number of cross bred cattle, buffaloes, goat and poultry population respectively. The
demand of fodder requirement in the village was estimated 757.5 tonnes. On average, the
village is producing 469 t/year. The members of the committee identified the deficit of
288.43 t of fodder to meet the fodder needs of cattle in the NICRA village .
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7. Capacity Building

The NICRA centers working in the states of Andhra Pradesh, Telangana and Maharashtra
organized 226 need based training programmes with active participation of 4614 farmers
during 2014-15. Among the states Andhra Pradesh organized 57 need based skill oriented
training programmes of 1-2 days duration with involvement of 1618 male and 236 female
farmers. The farmers of 585 farmers were imparted training skills in climate resilient
agriculture by conducting17 training programmes in Telangana state. The NICRA centers in
the state of Maharashtra organized 152 training programmes with active participation of
2513 male and 652 female farmers (Table 39).

Andhra Pradesh

The farmers of Chamaluru village of Anantapur district were trained in skill oriented training
programmes on production technologies of cluster bean for gum, paddy, groundnut,
castor and pigeonpea in Reddipalli farm of KVK. Farmers in NICRA village were trained in 10
programmes covering 434 farmers.

479 farmers were trained in16 programmes of one day duration in Banganpalle, KVK,
Kurnool during this year. The farmers were imparted the skills on resource conservation
technologies, crop diversification, feed and fodder management, nursery raising, pest and
disease management of cotton, pigeonpea, chickpea, micro-irrigation, drudgery reduction
, mango production and livestock management.

The KVK, Srikakulam district organized 19 training programmes to 601 farmers of selected
village for implementing NICRA programmes. The focused topics included during
training programmes were: Azolla production technology, contingency crop planning/
management, risk management strategies : flood and cyclone affected agriculture, backyard
poultry, drum seeding technology in paddy, zero tillage in maize, trellis system of tomato,
crop diversification, micro nutrient management in vegetables and vegetable production
technologies.

The farmers of Mattsyapuri and Veeravarsum in West Godavari were trained in 13 skill
oriented programmes where 340 members were participated. The topics for training of
farmers were: green manuring in paddy, soil test based nutrient management in paddy,
pest and disease management in paddy nurseries, fish culture management during rainy
season, kharif paddy production technology and rabi paddy production technologies.

Telangana

The farmers in project village of Khammam district were trained in 7 training programmes
with active participation of 274 male and 37 female farmers. The skills pertaining to soil and
water conservation methods, fisheries production, pest and disease management in chilli
and YMV management in green gram were imparted to the farming community.
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The KVK, Nalgonda district organized 9 programmes to 274 farmers of the project village.
These farmers were trained in skills of soil health management, farm mechanization,
Integrated pest management, resource conservation technologies and water management
and animal health management.

Maharashtra

The farmers in Ahmednagar district received the training programmes on integrated crop
management in pomegranate, bacterial blight management in pomegranate, contingency
crop planning under delayed monsoon, integrated fodder management in livestock, fodder
management by silage making, goat management, protective cultivation-poly house and
use of evaporation retardant in plastic lined farm pond. The farmers were trained in 9
training programmes where 272 farmers were participated.

The farmers in Amravati district underwent 54 training programmes during this year. About
880 male and 274 female farmers were participated in various training programmes. The
skills imparted during various programmes include: Crop management, farm implements
and machinery, fodder and feed management, natural resource management, organic
farming and livestock management.

The farmers of NICRA projectin Aurangabad district were trained in 23 training programmes.
About 928 farmers were participated in various training programmes. The topics included
in training programmes were: efficient utilization of wheat straw by enriching with urea
treatment, cultivation of green folder, feeding management of goat, sustainable livelihood
through Integrated farming, bahar management in sweet orange, production technology
in onion, cultivation of turmeric and ginger, commercial cultivation of dry land horticultural
crops, nursery management in fruit crops, protective cultivation of vegetables & flower
crops, soil test based INM in cotton and training and pruning in pomegranate.

The farmers in Nandurbar district were received 42 training programmes. About 759
farmers were participated in various training programmes. The farmers underwent training
programmes in the fields of natural resource management, crop diversification, livestock
management, farm implements and machinery and crop residue management etc.

KVK, Baramati (Pune) trained 67 farmers in 23 training programmes. They received skills in
in-situ moisture conservation technologies, fodder production and other need based skills
in VCMRC meetings. The farmers of the project in Ratnagiri were trained in management of
Giriraja poultry birds, covering 25 farmers.
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Table 39: Capacity building activities of NICRA project During 2014-15

Centre

Anantapur

Kurnool

Title of
the training programmes

Duration
in days

Andhra Pradesh

Prospects of guar crop in Ananthapur dis-
trict

Focused group training programme on
paddy

Low cost production technologies in
groundnut

ICAR Foundation day

Focused group training programme on
groundnut

Focused group training programme on
paddy

Improved production technologies in cas-
tor

Basic Orientation in Agricultural practices
Production technologies in castor hybrids

Improved Production technologies in pi-
geonpea 1

Total

Resource conservation technologies
Crop diversification

Fodder & feed management
Nursery raising

Nutrient management

Pest& disease management
Livestock management

Drudgery reduction with farm implements
for women

Crop management
Weed control
Home science
Total

No.of pro-
grammes

No. Of participants

organized Male Female Total

25

25

30

123
25

25

23

30
25
35

366
46
31
30
22
20
19
85

64
10

327

03

09

32
02

01

02

12
07

68
15
12

12

37
33

25
152

28

25

39

155
27

26

25

42
32
35

434
61
43
39
34
20
19

122
33

70
13
25
479
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Srikakulam Farmer scientist interaction meeting 1 1 38 0 38

Azolla production technology at farmer’s 1 1 40 0 40

level

Method demonstration on Ring method of 1 1 10 0 10

Azolla production

Animal health camp 1 1 40 0 40

Contingency measures and Risk 1 1 30 5 30

management strategies flood and cyclone

affected agriculture

Farmer scientist interaction 1 1 45 0 45

Contingency measures in major field and 1 1 20 0 20

horticultural crops

Rearing of Vanaraja birds and Azolla 1 1 15 5 20

cultivation

Interaction meeting on Drum seeding 1 1 19 0 19

production technology of paddy

Method demonstration on zero tillage 1 1 50 0 50

method sowing and herbicide application.

Skill demonstration on trellis system of 1 1 13 0 13

tomato cultivation

Cropdiversificationin rabiand management 1 1 21 0 21

of ID crops

Management of pest and disease in rice 1 1 20 0 20

fallow pulses

Direct sowing of paddy with drum seeder. 1 1 20 0 20

Zero tillage maize production technology. 1 1 35 0 35

Awareness programme 1 1 100 0 100

Micronutrient management in vegetable 1 1 30 0 30

cultivation”

Summer Vegetable Cultivation Technology 1 1 30 5 35

Total 18 18 586 15 596
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West Importance of Green manuring and soil 1 1 15 - 15

Godavari testing in Paddy crop
Soil sampling and Soil test based nutrient 1 1 20 - 20
management in paddy
Pest and disease management in paddy 1 1 17 - 17
nurseries
Weed management in paddy 1 1 10 - 10
Fish culture management during rainy 1 1 10 - 10
season
Kharif paddy production technology 1 1 99 1 100
Nutrient management in paddy 1 1 22 - 22
Pest and disease management in kharif 1 1 24 - 24
paddy
Fish culture management during winter 1 1 20 - 20
season
Nutrient management in rabi paddy 1 1 23 = 23
Weed control n direct seeded paddy 1 1 32 - 32
Pest and disease management in rabi paddy 1 1 22 - 22
Rabi paddy production technology 1 1 25 - 25
Total 13 13 339 1 340

Andhra 52 57 1618 236 1849

Pradesh

Total

Telangana

Khammam  ICAR foundation day and contingency crop 1 01 57 03 60
plan
Soil and water conservation methods 1 01 40 05 45
Sustainable agriculture 1 01 41 08 49
Nutrition and disease management in fish 1 01 36 04 40
culture
Seasonal pest and disease management in 1 01 40 02 42
agricultural crops
Pest and disease management in chilli 1 01 42 09 51
YMV management in green gram 1 01 18 06 24
Total 07 07 274 37 311
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Nalgonda

Telangana
Total

Maharashtra

Ahmedna-
gar

Amravati

30
61
30
30
30
30
63
274
585

20

35

32

23
82
35

41

272
254
47
83
180
100
99
121
98
89
53

TCAR

Soil health management 01 01 22 08
Farm mechanisation 01 02 48 13
Integrated Pest Management 01 01 21 09
Water Management 01 01 25 05
Weed Management 01 01 23 07
Animal Health Management 01 01 25 05
Resource conservation technologies 01 02 45 18
Total 07 09 209 65

14 16 483 102
Integrated crop management in pome- 1 1 20 0
granate
Bacterial blight management in pomegran- 1 1 35 0
ate
Contingency crop planning under delayed 1 1 32 0
monsoon
Integrated fodder management in livestock 1 1 23 0
Fodder management by silage making 1 2 82
Goat management 1 1 0 35
Protective cultivation-poly house 3 1 4
Use of evaporation retardant in plastic lined 1 1 41 0
farm pond
Total 10 9 237 35
Crop Management 1 7 204 40
Employment generation 1 4 32 15
Farm implements and machineries 1 6 63 20
Fodder and Feed management 1 6 146 34
Live stock management 1 4 88 12
Natural resource management 1 4 84 15
Women awareness 1 4 89 32
Nutritional gardening 1 5 70 28
Organic farming 1 6 68 21
Pest and Disease management 1 4 36 17
Total 10 54 880 234 1124

76 I —



b d el
ICAR

Aurangab-
ad

Efficient utilization of wheat straw by
enriching with urea treatment

Importance of vaccination in livestock
Cultivation of green folder

Feeding management of goat

Back yard poultry management

Sustainable livelihood through Integrated
farming

Bahar management in sweet orange
Production technology in onion

Cultivation turmeric and ginzer

Commercial cultivation of dry land
horticultural crops

Training and pruning in pomegranate
Nursery management in fruit crops

Protective cultivation of vegetables &lower
crops

Package & practices of soybean
Soil test based INM in cotton
Weed management of kharif crops

Improved technology for higher production
of maize & bajara

Modern cultivation practices in gram and
wheat

Advance water management practices for
rabi crop for increasing water use efficiency

Weed management of rabi crops

Production of vermicompost by different
method

Importance of micronutrient

Seed production technology in Soybean &
Bengalgram

Total

Annual Report 2014-15

29

30
35
30
30
28

30
30
30

34

41
29
30

30
30
27
36

30

30

35
25

31
36

716

11

05
10
10
10

9

13
10
10

14

03
07
10

10
10
07
10

40

35
45
40
40
37

43
40
40

48

a4
36
40

40
40
34
46

40

40

41
30

39
50

928
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Nandurbar

Pune

Ratnagiri

Maharash-
tra Total

Grand Total

Natural resource management

Resource conservation technologies

Crop diversification

Crop management

Nutrient management

Pest and disease management
Weed control

Live stock management

Fodder and feed management
Farm implements and machineries
Natural resource management
Crop diversification

Crop management

Nutrient management

Live stock management

Fodder and feed management
Farm implements and machineries
Nutrient management

Pest and disease management
Weed control

Live stock management (Control of ticks in

cattles)

Feed management in poultry
Farm implements and machineries
Natural resource management
Crop residue management

Total

VCMRC meeting and discussion on inter-
vention to carried out in the Year 2014-2015

In Situ soil moisture conservation and

NICRA project Evaluation

Cultivation of fodder maize as contingency

crop in the NICRA village

NICRA intervention and Economic analysis

Total
Management of Giriraj poultry unit
Total

IO RO [ (PO RO IR N IO NIPON [N NI I IO I NI NI RIS O EIFRN pEY

_

I O R QR =Y

25

A A=

76

142

17
39
23
16
18
18
13
20
21
13
40
62
16
10
68
24
13
15
28
15

- N =2 NN W= 23 WWw = = 5 0NN = NW s

—_

17

10
27
37
22
42 602
20 20

N NN =

1 15

1 22

1 10
23 67
1 11
1 11
152 2513

225 4614

1CAR
0 17
18 57
10 33
0 16
02 20
02 20
08 21
06 26
07 28
08 21
5 45
12 74
0 16
2 12
9 77
12 36
30 43
7 22
0 28
7 22
10 27
02 12
0 27
0 37
0 22
157 759
= 20
= 15
= 22
= 10
= 67
14 25
14 25
652 3175
3990 5609

N - 78 I ———
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e (Anantapur) Method demonstration on Silage making (Khammam)

Training Programm

Training on hydroponics (Ahmednaga) ) Trainir{g pforgramme (Aurangabad)
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8. Extension Activities

The NICRA centers located in Zone-V, organized various extension activities during 2014-15.
The NICRA centers in the states of Andhra Pradesh, Telangana and Maharashtra organized
456 extension activities with involvement of 22832 male and 3163 female farmers. Among
the states, NICRA centers located in Maharashtra organized 177 extension activities with
involvement of 3824 farmers and in Andhra Pradesh with 21755 farmers (Table 40).

Details of extension activities implemented in NICRA centers
Andhra Pradesh

The KVK, Anantapur, organized the extension activities of method demonstration of
seeding methods, field days and group discussions with the farmers on performance of
various climate resilient technologies (102 programmes) to the famers of Chamaluru during
2014-15. Similarly KVK Kurnool extended their services in transferring technologies related
to climate resilient agriculture. During 2014-15, KVK organized 114 programmes covering
18317, male farmers and 2019 female famers. The activities include group dynamics,
method demonstration, seeding devices, awareness programmes on climate resilient
agriculture. Agro advisory services through mobile alert systems, exposure visits and kisan
melas etc. KVK Kurnool organized ICAR Foundation Day on 16" July at NICRA village i.e
Yagantipalle in Kurnool district. Nearly 120 farmers and farm women were participated in
the occasion. The scientists addressed the gathering about Contingent crop planning and
agronomic measures in standing crops in view of prevailing drought situationin the village.
Chief guest sri Nagaraju, AD, ground water dept., Dr. M.R. Sreenivasulu, Special officer, SHE
&CS and Programme co-ordinator distributed the certificates to the 100 smart farmers in
the village. The NICRA KVK located in Srikakulam extended their services in transferring
technologies to the farmers related to climate resilient agriculture. During 2014-15, KVK
organized 12 programmes covering 105 male farmers and 25 female farmers. The activities
includes: group dynamics, method demonstration, Nursery raising vegetables in portrays.
Direct seeding of paddy with drum seeder, Zero tillage maize and etc., KVK located in West
Godavari district extended their services in transferring technologies related to climate
resilient agriculture. During 2014-15, KVK organized 9 programmes covering 91 farmers.
The activities includes: Method demonstration, Field days, awareness programmes on
climate resilient agriculture etc.,

Telangana

KVK, Khammam organized 8 programmes covering 102 male farmers and 16 female
farmers. The activities includes: group dynamics, on climate resilient agriculture, stem
application methods on cotton, discussion on custom hiring centre, Alternaria leaf spots
and sucking pest control in cotton, Azolla production uses and utilization in animals, paddy
seed protection, Improvement of the und water levels and water conservation etc.,

N 30
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The scientists of KVK Nalgonda organized 34 programmes of extension covering 298 farmers
(254 male farmers and 44 female famers of NICRA village. The activities implemented were:
method demonstrations, agro advisory Services, field days, diagnostic visits, E -TV Jai-Kisan
programme and press notes.

Maharashtra

KVK, Ahmednagar organized four extension activities in the project village covering
724 male farmers and 152 female farmers. The activities implemented in the village
were field days on production technology in various crops, seminars, exposure visits
and agro advisory services through mobile SMS alert systems. KVK, Amravati organized
50 programmes with active participation 555 male farmers and 157 female farmers of
adopted village. The activities implemented in the village were: group dynamics, method
demonstration, seeding devices, awareness programmes on climate resilient agriculture.
Agro advisory services through mobile alert systems, exposure visits and kisan melas etc.
KVK Aurangabad organized 52 extension activities with participation of 1247 farmers in
NICRA villages. The extension activities implemented in the village were: Field Days, Kharif
& Rabi Melawa, Exposer visits and kisan divas etc.

KVK Nandurbar organized 66 programmes involving 663 male farmers and 186
female farmers of the project village. The activities includes: group dynamics, method
demonstration, (Maize Sheller, Sickles, Groundnut Stripper, Groundnut Decorticator,
Mango Zela, Hand Operated rider cum bund former) awareness programmes on climate
resilient agriculture. Agro advisory services, ICAR foundation day, field days (Onion Seed,
Potato). The NICRA centre popularized climate resilient technologies through publication
of leaf lets. The scientists working in KVK, Pune, (Baramati) has organized one exposure visit
to CRIDA campus for NICRA Village farmers to see different technologies related to climate
resilient in Agriculture. During 2014-15 KVK organized grain festival on 10 to 13" April,
2015 3 farmers from NICRA village participated in the Grain festival and sold 15 quintals
Sorghum 40 quintals. Wheat and moth Bean 100 Kg. Agro advisory services through mobile
alert system, exposure visits and Kisan Melas etc. KVK located in Ratnagiri district organized
2 programmes covering 72 male farmers and 55 female farmers. The activities include:
method demonstration and kisan mela etc.
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Table 40: Extension activities of NICRA project

Title of the activity

Method demonstration on soil sample collection

Method demonstration — On seed treatment in

Feld day on Soil test based nutrient management

Weedicide application in direct seeded paddy and
Demonstration on Machine transplanting in paddy

Name of
the centre

Andhra Pradesh

Anantapur Method demonstrations
Agro advisory services
Field days
Group discussions
Total

Kurnool Method demonstrations
Agro advisory
Awareness
Exposure visits
Field days
Group discussions
Diagnostic visits
Total

Srikakulam Training programme
Technology week
Total

West

Godavari
paddy
Seed treatment in paddy
Seed treatment in paddy
Drum seeder in paddy
Total

Andhra

Pradesh

Total

No.of
programmes
organized

11
79
04
08
102

96

237

Mol
ICAR

No. of participants

Male Female Total

123 26 149
552 172 724
117 12 129
69 25 94
861 235 1096
76 17 93
17950 1937 19887
106 24 130
15 4 19
8 3 11
101 29 130
61 5 66
18317 2019 20336
80 25 105
25 0 25
105 25 130
15 = 15
16 s 16
23 = 23
48 = 48
26 = 26
30 = 30
35 = 35
193 0 193

19476 2279 21755
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Telangana

Khammam

Nalgonda

Telangana
Total

Maharashtra

Ahmedna-
gar

Amravati

Salinity tolerant paddy variety(Siddi-WGL-44)

Mobile vermin beds for preparation of
vermicompost

Trisodium orthophosphate in chilli for seed
treatment

Stem application method in cotton for control of
sucking pest

Rodent control in paddy
Total

Method Demonstrations
Agro Advisory Services
Field Day

Group Discussions
Diagnostic visits

ETV Jai-Kisan programme
Press notes

ICAR day celebrations
Total

Field days on silage making
Mobile alert system
Exposure visits

seminar on fodder management under drought
condition by silage making

Total

Group dynamics
Method demonstration
Exposure Visit

Field day

Kisan Melas
Technology Week
Total

01
01

01

04

01
08
02
12
01
04
03
01
10
01
34
42

12
20

11
50
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22
14

07

44

15
102
35
72
27
32
21

67
254
356

84
530
26
84

724
100
85
139
35
35
161
555

04
03

04

02

03
16
05
06
05
16
03

09
a4
60

121
31

152
21
44
29

14
42
157

26
17

1

46

18
118
40
78
32
48
24

76
298
416

84
651
57
84

876
121
129
168
42
49
203

712

Y 83



Annual Report 2014-15

TCAR
Aurangab- Field Day 4 34 - 34
ad Method Demonstrations 21 69 = 69
Kharif & Rabi Melawa 2 122 20 142
ExposerVisit 1 1 10 11
Krishi Din 1 58 13 71
Trainings 23 690 230 920
Total 52 974 273 1247
Nandurbar Method demonstration 10 100 100 200
Agro advisory service 20 35 00 35
Pre-kharif planning meet 1 29 8 37
Awareness 03 36 08 44
Farmers Meet 2 34 00 34
ICAR Foundation Day 1 66 12 78
VCRMC meeting 12 12 3 15
Exhibition on drudgery reducing equipments 1 77 21 98
Commodity group 01 10 02 12
Group discussion 14 144 25 169
Exposure visit 02 52 00 52
Field day 02 28 05 33
Diagnostic visit 03 40 02 42
Total 66 663 186 849
Pune Exposure Visit to CRIDA 1 10 0 10
Participation in grain festival 1 2 1 3
Total 2 12 1 13
Ratnagiri Method demonstrations 1 18 9 27
Kisan mela 1 54 46 100
Total 2 72 55 127
Maharash- 177 3000 3824 3824
tra Total
Grand Total 456 22832 3163 25995

. 34 ——
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Weekly agro advisory Service (Aurangabad) » Diagnostic visit ( rikaulam)

) Farmer & Scientist interaction (Nandurbar)
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SI.No KVK

1 Anantapur

2 Kurnool

3 Srikakulam

4 West
Godavari

5 Khammam

6 Nalgonda

7  Ahmednagar

8 Amravati

9  Aurangabad

Mol
ICAR
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