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Preface

It is with great honor and privilege that I present the
annual report of ICAR-CRIDA for the year 2021.
During this year ICAR-CRIDA has made significant
strides in research and technology development related to

climate change and rainfed agriculture. ICAR-CRIDA

is now at the forefront among the scientific institutes

of India to successfully device effective strategies to

combat climate-related threats to agriculture in rainfed 8
areas of the country. This annual report gives an account !5;?_ fuil
of the salient achievements in research, technology a

development and other accomplishments.

The institute has taken major strides in cropping system

research in drylands with recommendations of suitable technology for dryland farmers. In the area of water
conservation, we have come up with technologies such as raised bed with modified furrow systems in maize crops
that is effective in the conservation of soil moisture. Research on rainwater harvesting and resource characterization
is moving towards the development of efficient and practicable package of practices that can directly benefit the
dryland farmers of the country. We have been at the forefront in the development of district-based contingency

plans for 648 districts in the country and district-level yield efficiency maps for 7 important rainfed crops.

In alternate land use and ecologically sustainable agriculture, we have taken innovative steps towards the evaluation
of bamboo species suitable for Southern Telangana region for extending bamboo cultivation, its large-scale
promotion and adoption. We have evaluated low-cost approaches for the management of Fall Army Worm (FAW),
in maize moving closer towards the control of this pest in the country. We have also developed high productivity
fodder-based cropping systems with less water loss, sediment loss and less pest and disease incidence through

diverse crops and higher number of natural predators.

In drought and heat tolerance research, the institute has made considerable progress in identifying several traits
and their genetic basis, which can be used to evolve climate-ready cultivars that are suited to the edaphic, climatic
and management practices fitting in the dryland agriculture context. New designs and prototypes of implements
for small farm mechanization were also developed and are being tested for efficient energy use and intercultural

operations.

ICAR-CRIDA recognizes the importance of basic research which addresses fundamental questions and is the
basis for the generation of new technologies and methodologies. In this respect, water stress tolerance mechanisms

in maize stable Quantitative Trait Locis (QTLs) were identified for various drought-tolerant traits.



Various programmes like International Women’s Day, Mahila Kisan Divas and events like Poshan Vatika were
conducted by the institute for women in agriculture. During the year, 15 scientists, 5 technical and 2 finance staff
participated in various training programmes as a part of human resource development. The scientists of the institute

participated in about 100 different Conferences, Meetings, Workshops, Seminars and Symposia during this year.

Scientists of ICAR-CRIDA continued the tradition of excellence with fifteen scientists receiving awards,
tellowships and recognitions from national academies, professional societies and other institutions. The institute’s
scientists published more than 60 research articles in international and national peer-reviewed journals and several
books, bulletins, book chapters, popular articles, e-publications and participated in radio and television programmes.
ICAR-CRIDA continues to work in collaboration with Ministries and Departments of the Government of India,
State Governments, State Agricultural Universities, Non-Governmental Organizations and Private Industry for
providing technological solutions to dryland agriculture in the country. I place on record my gratitude to the Indian

Council of Agricultural Research for its continued support and guidance. I appreciate the work put in by the annual

-

Hyderabad (Vinod Kumar Singh)
March 2022 Director

report committee for bringing out this report.



BISIEGH

¥ 2021 & felq HweTY-shier i arfies Rule e e 7R felq areqe 7 Ues gra @ik G &t a1 @ | 39 99 & R JIehara-
hieT A STerarg uRad 3 aut seiia Y & Gafera srgem ok S e & Teaqol wif & € 1 3% 3% IR gl § S @
YT STerarg @akl & Fued @ forg wret T o aoherdgde GaR A B 9 % defifves G H Wiehary-shiel ged 3 § 1
Tg aTfes RATE Sraem, Tienfid faemm ofik s nifafafedt & v Iuafmat @ faawor & €1

YT 3 IR &t o feraT o folg Sugert seififerat ot it afgd SR &l & wEet Tomel e & Ry s fgan 8 | 5/
TREJUT S IUTT o el H, Hardh! ol el 7 G 3 FoTferat |t Sfeid ot Senfiifesat ot 3= €, S Ha1 8t 3 Geeior & ot
& | T At 3R T TuTSTeT YRV TG HT A&I01/ T HeRLor TR foh 71T ST, I=Td T 37U I17 Wfshanatt & UoheT oht 37X 3
FA €, ST =T % TR Gl & fhaTi bl NS 7o U §andl & | g7 o1 & 648 et o forq fSiem smenfia stenfaes disrnati & faem
3R TTa Ayt aut SR wHe & forg fSrer-wadt 3ust et Arfel & fowe & gad o1 € |

Fopfedre A IuanT U9 iRkfRifie Guroia S 7, ga 98 TAM R gferoft e 3 AR det § S @t STk Suge wefaal
! TQAT G AYT Ig STUAT o felq SfGUR Tl & TRIT &l o foid gfeoft derTT & & fol Sugex aie TSt & Hedidh & d1Y
NfHTd gH ISTT & | G HaT & Whict T o (ThUese) & Teie o ol o eiTdl dTet efSehiunt ol Jodich foha €, ST o o e T
TR thel 3@ 29 hic & a0 § g9at gifed 2l e ¢ |

Tr fafay wrarel oTk atferes gweam & repfaes weiferdt & srRoT waret Jonferdl # g arett Fat i, It &t &elt, derse & gif aur e
3R TN Y ST & Fee Jonferdt &t el e gQ St Seras a1 et T foham € |

T A T 3R ATIHH Hege=ierdT ST &, Bae! & de Agvil 31K 37 SIaifRIeh SR &t Ugde e 7 Sl T &t ¢, foren
ST STerary- 3T et @l famfia ot & frg fomar ST aehar @ S AR iy gt # 3uger gdH, Siaarg SR waee warel &
3T & | DI FY FeliereoT & oI IURTOT & HE Y fesTe 3fiX Hiciersy fGafa fohy g qum I Sl SUANT 37X 37 Feehyur
et & forg 3R e1fdes qdeqor fru s @ 21

HIHSTY-5hIeT IS ST & Hecd I TgaId &, S Hiferes T ot Gaferd e ¢ 3R eifireht & fmior ot amem off 8 | 59 g9
#, fafer gar-afgwy st & fog 7e @R Fifeefa e aifea (Fgeive) & Siar aama afgw ufsar & ugar & 77 |

H 7 Afgemall & ol Geam g 31 SrishHl, S 13 Sfaeiedta Afgen faw, Afgen foram fgag ug divor arfee St nfafafeat @
SIS e 7aT | 9y & SR, JFd fAeT SishH & 9T &% €9 § 15 991, 5 dente! U9 2 fawie sranar 3 fafs= ufieor
Rl H 9T fora | 58 a9 & S YR & a9l A eI 100 TR, Sodhl, srEerenal, Tyt ug uftdare) § W fomr |

HIHITI-ShIeT & JF TP srpigfaa, e Tamsfedt ok o Teai § [WER, TAagfty 3R ATl U e el Uge
AT & T ST i TR Fl TG T | G F I 7 AP ok sifvrema witfera ufdemstt # 60 & aifves wig o
TeRITRIC oY 3R o2 foraTTd, Rifed, Taden S1eamd, A o, $-ehrRie 37X IS 3R Sefasta wrishat & T forar | vepery-shier
=1 H I Y 3 forg Tereitcht TrEasT & THTE o folg Ra SRR 3 HaTerd! 37 [T, Tog axenrl, Ta i fafammer, ir-
T GiTet 7R STt 30T & el & fAia T € | 36 e &l R S ST8er uRug &t 3R & fiar gaee oik Anige
TG A o felq & YR e a1 g | & 59 RUIS &1 wemifRid o o foiy arfies Rare afafa gr forg 7u o &t oft arrgrr an g 1

[EACICH (feiig FAR fEie)
AT, 2022 [EENED







FEHT R

¥ 2021 & GRH, GEIM GRT TR Seag T Y 7

Tavadd (Fehr) Ta arg] fac Dt ufkaisneti & siaria seme

YT P fFY MY § 1 3HE Srermar &% fawm (smeed )

FHIHH S foh fhT Mo SR (TwUwdt), Srgfed St su

FIAHH (THETHIT) T qerT o 4T 3G fSiet H shieT-i fagm

g o TTaTaTeEl a1 it STare fear AT | |

I 80T

o STy, Hel 9 fifd g uree & MR W 9 75 aut
TR HEe & fg fSemar Sgar garar Ameel @ faem
fomar a1 85 St (10000 BaeaR & 1Y ard o) & @
14 U I aTel fSiedt &t Sgrar garar 50 ufawd 4 ot e
T 1T, St g GiHd et ¢ fob 3 el # ehure bt Sgran &t
N A I GHTGAT & |

o UgER sique fAuiae ggas gomel (Sgged) & S+d
TR (dt2) @ http://www.icar-crida.res.in:8129/ &
U HAT 71 ¢ | I8 UgIaR Siaret (oriass ggres yoredt
(SqEue) =T IUS A arelt fHEeT (TIardl) SR IR
YIYeh Al o SUANT &t HIAT o STATaT lerd forel i &H SuST
&gl o folq SHgR FRel &l @i & fol e Samemt
3R rHToie- 3nfeies faivareti U afies ugM ear g |

o oW 648 ol & foiw S emuia enefdie ey
(Sragie) e 77 3 e 978 g e g R
faurr (SqE) @t dsersel (http://agricoop.nic.in/
acp.html, http://www.icar-crida.res.in/) W 3Iuesq
FARIT A 75T PV faxafaererdl sl qReterd @ g
RIRIN

o W{W 2021 Fl TS I & SR W el &R W 95T
TAYROT Sl YT T IO STTHIA TR 74T | S ot 65
yfaerd § 31fves gwarg A, &5 aul gidl ¢ a1 Tadt STYR W 80
wfRa & 31 gwarg H, A aut gl § dl JoTet JARoT ht
GTaT ggd FH B & |

U ST HGGA

o 695 Sl # aut & fshmvr, o6 gR SR HHH & R
femd Y GR % felg Hege o Hiaw &t At &t 7 |
e Ot 98 (162) St & aul am @ off 75 ufase &9
g1 1000 Bt § @1fSes aut aret &a & e 30 iR
Sttt & e & g FH aul g2 |

o aut amuia wikfeafres yonferat & forg Y aremel & weR
3R =g (AHT01 & foq oM arel =g &1 sreaae foar |

e

FRFR G

Y WGR H gAaH awi aTd & (IerEn) H g + g
& IR (6:1) o TTY HY AT FAE 9T T, I G
T (TERIE) (250 ASehH) e WRa arel HiY arerd
T&l Yk & H TN 91Y 1Y | TEEIdTE (500 ARS) e
TR AT P AT Ao H 1d-R[eah el Tarel afed
gfgroft & & weret Urg 7Tq |

O U9 wad Jonterdt

o 22 P SiEUl H YgER ©d R-fRareEe deqon @
qegie fomam mar| SiFey @iemRueEst-22 7 st
HgaR &5 g2 T QeRyaSt-4 § gaw o aHE o
Sfeend THUITE! Hed got foar | < famfa forert & wfdra
HITHRIE (STATH) T STIANT L ST fehdT 7T 3T
TH1 el Ht Uohd UTgd STYR W Hels &l 715 | Fadt § 9
U1 3R 12 Uw2 et o faem fomar mar | 33 g1t enrsn
200 fere T e SiiST T SedTgH fehart 7T |

o I H Wi I I (THISEY), TSP FHuReT &
U9 & I oA aTd EfSahivn & Jedicd = Ig Tee famn
2 TG Ug Cohighd IUaRl | SfiHd SITUaH oRaT S R
ot 37 FIHT I Tehel HHe ot qorT 7 T+l Si-
A VTt | 9 G 1S @l T |

o UGY Ifg Ud BT UTerd! o d1Y-|1Y gl geAsial
R TH ga19 & A= @R & qedied & g fag 7g w&
YANT H Ig U T {6 Hgr 7 6 @ ®R 20.6 Ukw@ €
TeHT 4.9 VRIS B & HROT HIEhHIE Jerie SaeiiaT,
HeRT Y@ ATl et - {OhTaRiTT ST 3TX e T qadtdt
& g H it A 2

o THEGE YUTEl TR SRS YR IRT &t Uga & foig fhg
T o 1A H SaR+3REY/ 887 g8 § 69445 e
Tfd YR i feman oTTelt IdTgewhdT UTE TS, 38 d1G
IS+ TG (62762 foretrum ufd gacay) o &= o7 |
g yonfert 9 famr fordt aifdfiaa o & &0 @ %9 8-9
TEI o forq &2 = g fora |

o A TWWE & fog aw smufa uRfefl & sidta
A Gl gdg Y Q4 9R fRel @ Aeaed o
T THUASI201126/3RSI3R385, TETASI201126/
F€10115, TIHI7660/TATAN201126, HAS10115/
TaRl161, TIHaNME161/TETASI201126, S€10115/
TEHaE7660 TE@aR & Aria § SaaRie Ya & TaH
RIERIES

o Fle AT RN E favaais it daR e & fg mfere
B IUINT &Y, ST (AR IR TR Tenferd fawama

N
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HAMEUT GOR e are 39 2ot erfueia+ (TmapGen+)
o1 foenrg fomam T |

hIST H SR e o €9 H TN o |IY P -aTieh! UR SeTRa
IRe fafa= Ug YTt St EITIAT Y 7S, e
(Seafiiar Afewiferan) & wiafa @rgal @ Wit (FUHSR 301)
% 7T 3G | gfg g% | W SR A ggrel # <
(Seaftrar dfewiferan) & siara fo=T gidia @=al & Tl
H I ol I & AfHehe™ g1 TRT &l SATG UT g3 |

I U9 WY IaY

3T 6 BEA H, 0,2,4 TG 6 W U Ul g ot X §
e H Fridue Ty fikige (verdifafear) &t et o suRiT
T 77T | 40 GERTER i TTEAE T AGIST 3 HIe JIFRoT
&l AT H, <20 HRHA G & o H e wrae ()
& 1Y gQ Hedl ol STINT &¥eh 0T 713, ST o1t a 9H
IYANT yurelt B 5.73 o ufd feeaR @ A wad o
7.72 feretiom ufd ez ds U 1 |

TR HY T Feloid T UfhaTstl TR Hael-3Regd Haa
TeRUT A g Tee foRa o urufiar avor dt gt § syor e
UG HH HYUT Y AT 24.1 TF 12.8 U= 319k 3e diet
AgrEaR got gon | fafe= T eR & ol H, uruRe
SATE o e B AR 12.2-22.9 31X 5.6-10.6 TRI=IT St
Pl gfg, TS R 3R FH SJarE & @t 71 |

TR el UR forT 1T SRINT A &ee foha foh fedreror &t e
T fSiielTse YaNT 3 UIgY UiNehdd HTdT U9 Y 35l
H gfg &t | 120 foretium Ui gaear & g2 § Tde & U
TR 6l el & 4 TF 8 & Wi garear 3t &R & fSigietrge afik
120 fehretiomg Uit gaear &l X & efoi o |1 W4T § Felor
T 35801 H HH: 46.2 T4 57.9 Mfaw@ H IG gE 7 |

SAR-3€G I BEe & ThUl H SaR & ST UgEaR d e
YR & 1Y HTht (e @ 77| I BHel TR
TfAIYROT & 91y SUAR & 27.5 "W 319 SR ST 6t
IUST &R 24 fRTd 21f¥es T it Sgar fomT era=y SuaR
& T H gl i TS |

TTORT-3RER (TG 37T IR W Ferdt) e yomedt &
I FHYUT U URUR FHYOT & JorT H gaad w907 (2361
fereTom ufd geeay) | SR 31T &t UeMaR g &t 71 |
28 TR, 1= AR fohy 7T IdRen! Bt AvelT Bt et A
125 ufawd fAwier frg g 3awat (2348 femoms wfa
TFIR) & TN T 2 IUST UTE TS | HUTY-3RER JUTTett,
& 59 (2016-2020) & Uehfad 3fiws! 4 Tee T foh =1
YT Y g H 125 HfoRra e fang g sdwent dt Arar
Tfed =gAqH FHYUT § Ayl €U § TAqed 31 FHurd
YR gt 6t 77 o |

SRETHTCTRST g HoTTell & giRond 5 wee foar fh
URURe TG FH HYUT St JeiT & Y HY0T § FAR: 20 TF
18 TR & FHE 319 SRR i UgTar gof &l 7% | fomT

A

X

SR FANT &l g1 # 10 T 30 e & o a@
SR TN & 55 UG 54 ufawra 219 3ust gof il |

HerehT el o TIROTHI « Tye faa foh ) Greor 3R Aed
YR HOT o JeAT H TITE HIN TG Fe, TITE 0T e
GRT TG-TT THT ERET0T & UehlahoT Sl Ufcharet & shasn: 19
Td 10 vfasrd 31f¥e Hae Ggar gof &t | ERUqar fAdeor
SUERI H, 31 @XUAAR Fa9 Ufehaneil &l gar # @Xaar
& fehet @ Ugel 3fR a1g | VMR o T & 31fSeh Iuat
gt fohalT | Uafes YT &t T | X YT H 1Y WXadar
SUUR ¥ ®gel &t g H SHT 31E |

YA Y&y

3fq oA, I FeA SZeERE W A9HH g
Tiaroity uRfeift & e W (i) 1a ureang s,
AT Sl (X5 / THT) & AT H Ferh IR &l Ures Jedi
ot STt |

TR-AeeR Fef & ot & Aok A Fl 9 Hwdlg d e
& folq ST fohg ST arel et fAfsid IRM (SHsmR) &
el IS o 30 AR ol G2 & el § IR & o4 A guR
BT | ST T I ¢ foh A ol @iet, S &d § STuat €,
o1 39T €9 T el Hei A Sgar faee gT & fag sugn
frar ST Eear 2 |

St TgY

ii

AT R JUoT Yomedt & =T e & fog siemg
I Gt ST HeedT i TS, | H gt of - vt uffefat
H T e o foT TRt T St STaRa e gl § | 36
fag, ar ufgdl & 919 O Wewn JaR faar ma, S fe
el o o H Teii STR ThH o T ST ST ST, s we
&I T § ST ST T |

T HIR Rd adhRiT (ThureResy), shisl & Biet il
TEIGR FEdl it weTs o forq o faesfera fomar e | g &t
A TR Helg ad ol RIHe Ye70T fohar 71T | ele & gHg
T e St ST U O 3R S 35-42 W wfd ot
Hiex 3R 20-30 T & o9 <t 2 | g 3 man & e
3ol A SgeR TS Gl o 1Y HEe & a1 bl Sgd e §
e foar |

Td H Gk 351 U S el arel Sl &b qieqor e e |
HRI a1 fsare (i) #7er 4 (ii) el 9R (jii) TRUaar &t
T (iv) HETe 71 & YR IR STeT-37eT o | 98 aeg &
TSt gt § yErer TR 0.3 Hiex ufd ohe g 7 | TR-
ITFe IR # 51-64 i &t goran 7 1<t v
feafaat & w=fie = 84-92 wftera fATE giE |

T WRIAIR TSIshH ST gregiicid JoTelt geferd 3UaoT
oo forar 3TR e UGS YdSoie uraT 74T | grgelfeisn
e gRI Faiferd 75 @t Aed) Ie 3R Td-Te guie
TR & U1 31T Y a9t WRUGAR TsIehH ST Aed meie
U ! IS & el dal ¢ |
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TSI SN eTea+ U ieifieht &l g&diaor rgfa S 37 FHEwER

foram v Tme aRESHT & gEadl & iaid der T
fawriaTg & Ut Hed & Ui TMia (T[UeE!, THELE,
IEANTET, AfSeieT Td qgiNl) &% 400 F¥e TRARI e
foparn 1T | e HEH % SR 1 S v & At atrareaear
Tt & ememrel vigfRia famar e | uxy-urer smenRa geqadt
H o] et fomet o1 HicTe, I+ IRT ITeA U Uge9e H
GUR, THRA! Pl THE THT, JIell A aret Ieh & g
wfest fasor e € |

P Hicazor fdfes (Suwhie) 3R STervgol Tgred
Targ 3fiX il o Yead (ara) & e | 9 faem
TSifEat o faedR TRl el il TTel UTT T1T | ST Rl T8
AT Coiferd 7 e e gRT STERoT o ST ot HeR
3R So% TS T9Td TER ugha ot |

eIk U Hl 9 YuTg deh (A o felq IUaT foby S aret
ot i TeM (SHeIR) & dreianor g & 30 wfiwa
& X A TACH N Wit e & IR F g H Agayol
(p<0.05) FUR §3T | UISCIHTT A S a1t Fei &l aor ot
T UTSEIeRToT S aTel Fel ot It Qeist 53 U U g
& JeT | Tg 65 T U ST AT | 3HE T e ¢ ok gt
1 i, ST & & SIaT 8, Bl I5ies €9 @it 9ei |
Ygor faem g & foiy SuaT foma S aedr ¢ |
gideifors wanT H Hedied fhq Q. SUARl/wfkaret &
YYRONIAT &l HedThd oA o folq o =141 3UTd faesfea
T 1T | AT Heeaqut At SR wEe & forg e wia
IUST geraT A faeiae oy 7q | Sgar siawre Stgagd
@1 39d G&R0T http://www.icar-crida.res.in:8129/ @
IUA & |

I YA F a9 1966-67 ¥ 2017-18 & AT 91g 717 &4,
ITE STR UGN TR FHI G 3Tfehel ol QfHe e aretm
e faunfora e Sered s=mar |

e TR W adme iR widw & Sierarg @1 gedie T
e, ford a¥ 2030 % Rk 7 24 S it 9 2050 # 32
St & wEefea wideR ured Uy (MRt 4.5) & AR
3R MRt 6.0 & AR 2030 H 15 S & 3R 2050
H 22 ol & Setary uRadH g e o1 | wias J 9 &
U H gig F1 Hond ool gQ TH! Gelehieh, Tt [HeATeR S
1 A ¢ | Aaw H Selar] A FHoR g arell § alfeh
STerary e =g g |

JR-H- 3R Aled (L)) 3R Ruagst Aeeiud dlf4aT
ORI (THUARIR) @l STerarg S wenfifeat (Semet)
T YA % YT 37X G& o G B 31T Bl AT e
aTel TRl i AT & ferg fenfore forar an | feramit 4 samar
% T O wEel! @ g arelt 3T 54 Ui SR uRyeT 9 g
arett 313 # 40 wfawrd it et e 2 |

4

P IUST il GRETT TR TG IAH & IYANT & TR H fergmit
& o9 3w 28.01.2021 @ JeTHT & FafEad St &
FHIcUeel! Hed & HeeTHUe T H SIHTEhdl SashA TSl
fomar T A |

3R ! O TMTA1 & THg F WA [T AT &7 37 S 2021
& SR 2000 forettum S et & el (dreresii-176)
faafka fovg 7Tq &fR sfiel WiperqU-shier, S fogm 3g &
IS g9 @ @4 7Y 9 | Usare # w-3ui & fag ik s
SR & € § 197 717 sieT St R & uran mar ek
28 qoft fohaml gRT eft-wife ST |

WA & AT 75 TTeT o STTSIG! &l STHd He&id o foed &
&Y H fgAies 18 sraear 2021 & WiferTggeet 1, et
TSI, FIATGRET ST, Fles # &d fgad STt o
T 3GH el Iggeet! 3R wetddl TTial & AT 150
fepgrt 3 v fora |

fedie 23-25 wad, 2021, &A@ 08-10 AN, 2021
3R faAies 16-18 A9, 2021 & G i 99gl # “Tad
Tad 3G WEe” TR i HIRIETT SrishA i
forg 7T 9, fSEE WiHeTU-vRdIg dae SHY e
(SMESMERNRAR), TAGATR, TEUAIG & HeeTHue fX TSITeT
TTa % 60 foaT! &l a1 gt |

e VR gaf=a TR S FTIH gRErSET

AR H, T9-H o Hagrell H, gEsia |2
(S2: EEHEE giigr W45 + sfees gRaifasRa
117) g Srepreror AR a0 ol Sl 31 Ul &t
T H gesia w91 (E 1: "FeHEw giest it 7 +
fGere gafefad ot 30) & a1 & 919 TERT & e J
He@yol & § Sifee wrthelt &t Sgrar (1595 et
ufd gFER) 91 Y T | 92 G IS IUER + qaT
TN ¥ S~ Sifdes weq (0.50 UfEARe) g S+
ITAS] Teloi (183 et ufa feear) gt forar |
Stafes diST SUER+ 91 dfed 781 90T § 31 91
ITAS] HERRYT (66 o ufd gaear) g1 fomar
T

SATGAYR o 3Y- 3T, ST Agratt H, T a1y 7Y I
&§d-Hex &l Fal Il UG Il TR TSI Iaeh! G
Sifee @ R oy 7Y et 2afY & sremge H, 3 IunRl
&t o1 H ool HEHRE T4 9erT (60:40:30 faretam
TS HEHRY T4 IR Ui gaedr) & 4 AT + 5 e
QAT TG + 25 foheum ufd ek R 4 ZnSO, &
TN § A9 @1 (60024/-¥9T Uid gFeAX) UG quieTad
IUT gagaT (3.68 fohretomm Ul gacae-fawt) afgd Agayut
9 e a9t &1 Ugrar (4763 feliom ufd Reear) oot
fepa a1 | T&t & SR, fARRr foh 71T oSt BEwRE T
el &t J1aT (100 HfA=rd ATseieid BEhRE Td 9ersl + 5

N
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T ST WG, + 25 fheiums ufd g Al R a ZnS0,)
& TREINT § W% & SR Hed &1 39S steiicdigT (1147
feretiam TIfd geeR), Qg ufawhe (36439/-%9T Ui gaea)
Tq <tdt ST (1.96) gt forar T T |

R & d-3E Fe ggrell H, TRTE+IRER(4:2)
JREHA UMt H, HH  HYUHAGEART T wH
FHYT+ RIS, e it gorT # URURe wNUT § Hgayqul €9
T HIgre diet Thged 9grar (1463 e ufd gaew),
g vfdwe (53284/-%4Q Ufd gaeaR), st o1 umd (2.66)
g quistel SUaNT g (2.10 fheum ufd geear-fae)
o1 g% | U@l & Hidl H, 37 UIehdd widl dht gerdl
i &t 78 I9e A (50 ufawE) + arieae(1.5
e Ufd Raedy) & WA § He@yul €9 ¥ THqed iU
TS et 3d1gA (1601 faretiam ufd gaear), g ufawe
(63097/-%9q Ut gerAR), dh:Et U (3.09) TG autsiet
IUGNT g&raT (2.15 forenum ufa geeaz-foedt) gof faman ma |
Y g &g o (SPTgeryR) H, Y arere # i autsia
T garex # 3 ifafted fiaeal (Biear) 7 aifts &
Scare fean, wfee gg fenamt &t wishar (sTe fEems) (2281
o Ui 3FeaY) & aM o1 | Wt H AvTa fhar &
39T (24715/-%97 Ufd gaear) & 919 1S T, Safe
I VfIhet, o d:H 31U (2.97) SR Siet SN garr
(4.27 ferettam ufd gaeaR-faet) & g uees fEars & qre gt
ERIRIBIRI

ST H, TITa - TeTet MuTTett (2214 fhetioms ufd gaear)
& g § GrEEE-TET yonet 4 weEyel ¥ 4 v
RIS SATgehdt (3450 fepettoms wfd gecaR), g ufdwe
(77960/-%aq ufcl Faear) Tg &t 31U (2.31) gt fomar
T | 3% 91 HRTEHE-9far ewd (270 fhamm ufd
) T T o7 |

“fterarel fSiel (TSTeaT) & YoTqa Od HroRen i #, aui
SR BV HoTTett H, TRURE HY FoTedt &t Jorl J I=1d
et o1 TETa, TR v TS, - AT GRE0T,
TRI3Tl @ WS INT GF Hel IR IRT 9 @ Wl § |
T & A H TN SeTgehdl H 22.9 UfRIT &l IR gal
4 384 319 g ufawa (77106/-%9Q Ui gaear) ad
AR (232 o &7 ufe av) foan) o et & ot &
U Y TUet &l Jorl H 388 31.2 UfaRId &1 IR
BT Ug 31fea 31g Wiwel 106365/-29 Ufd a¥) g ASATR
(286 9 fEa@ wfa aw) feam |

it e gefa Fwes e g uRasr

a¥ 1971-2020 & R FeRTY & fage &« # f&a 118
Tt & folq AM-dhed T & ST Fd gQ Th
feadia ercafde aut &1 ser fawevor foar mar | aRomat &
YT Tl foh anfier SR W, §F dedial (a1 37T aowan
TefeRiet foret # Fedi) 3 Heqot gerEs vaft fomrs

o

N

3R 12 dgdiedt 9 75-100 A & uen feadta aui &t g &
sl e T |

A (SA-deR) S1afe & g Jem gt g ot ge-reit
H oferor i fear & TvET o TS (311G, o,
SANTE, TG MR T WR) F Tafd W W AR
IuT GeIehich (THUISNE) TR AT a1 aTSIesi i
(CHIEaTE) S gET Gechiel Pl UGN @i @l T2 ot |
AROTHT = Hebdl T3 foh ToUIgas a1 qadlens & S @
T & Al fgwdi & g@ i 7iRar & goaied § B
TR SRR T & oK Tafery TR e #, Tadtens #
wefAehar & ST TRy wiifes goh ugdidens it gern &
Fae aul 21 &t aLIEHAT gt ¢ |

gfgur-ufgm AFge & 999 & R, Feie, g s
TSI el ol Siger, Ter 1 vehevil & vra & oy & &
fSemier Tl & got &l 1S 3figd ant g § &9 o, orad
aut & AMelt afg J@t 712 | aut # it wgen o 7 waifie
(25.1 Ufdwa) W@

0 aTE & aTdTEaRoT (10 S, 25 54 3R 10 JelTs) i i
STGH I1ae @ el (TET-1121, THSITR-129, STEHe
370) % TG & 99 W HIH 999 ST 3 Dol # Tiford
fomar T oT| 10 S @ 9 T wEA H 3R It 370
e @ & faq if¥ean aul IugiT gerar (0.73 o™ Ui
MJ ! &t #ex) uran T o7 | aRkemEt | ag off g fear
TR 7R BIE TF TR & R Iu1 I G Hgeaqul &9
Y FHRIHAE o7 |

a9 2013-14 ¥ 2019-20 & T 3fiche! & IUTNT e
Tut, H&f &R a9a g & folg ereg & Iust Ht Wiasgarit
& & [oIQ 2 THTSR™OT Aisdl &1 TN foan ar 3K 28
Ty 2020-21 Hl H g2 3UST & W19 A1 R 74T o7 | ST &
HgH & Afed 9 3THES &l 3091 (-13.1 Ufawd) & &H ol
3TiehT, STk, Ha 37X a8d & HIGH & Aleel A 3UST ol hA:
8.8 37 15.5 U 1<k T STTH T |

SIEETEl (d14.7) & TEHISICEEINSR (Ve)- 3]
Afeqel &1 3TN fRAR H 31 & folq sraeran gars @t
ARG @it & felq foam 71T o | Afse 3TeTor Wil foidhe
e33R e SUST AT Hed! o 1Y FalssTes o7 31k g
9T 77T o STaEER @l gERl UEaTel UM FHieaey ga |
311 AT & el STeidheraH & |

I H HIR RS- 71g Afed (Fieiesy 343 foed o forq)
T ITANT Gk Ueh 10T (EmeiR) eregae femam T o
TR Rt & udl 9er ¢ o 71g ot Saargerar W TR TH
% QA9 & glehRes THTEl &l G@d gQ 15 TR e 11g i
e SIATS o Aehl ST Fehal & 3R FAwIREr fong 714 e &t
e o @nfs 150 wfdwra (188 fhetiom ufd gaear)
S G 9FT H ST & Y § g q191E & 30 A1 & 915
TG foha ST Hehar 2 |
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AR Fg H HIGH % AUGE! 3 3ReR & fOiigr e
YAl & o Gguay o g fohar 7T | 9 &1 4T
fep a9 37X el ufa &l Hiex it G 3 sfgd A 8k
0 3 Yl & WY THRIAS Tedde 3R g a1 & 9o
THRIES Teuad fg@m |

HUTE TUT GO TR HIGH & Tl o Sia Gedas Ta=
T T Tl ¢ foh 1fSehad oM, 99 % 9e, g i Tifd 8fiR
TIEHROT = qUt GRfeTenT ht STTETG! ! AHRIHS €U § T
e 2 1 3t T, AmafE e (Fewye) ok ast (k-

YU T qof GRferantaTl ot ATt TR GehRTeTes HofTd U |

TTRIE T & fraet & o & foig Fides g
TeTeeh JAife & TTe TGR  forg Tohiam-3qaqe 3 g
1 HraTsd Yfeian ‘Hars Ry faefa fomam ma |

foer & faftm St # wliv Higw % RE @R & 9w
T o Tg bl GTaTST R T o e ¢ | faersor §
T Tl § fob ST 3Tk ST (1-6 Uit 3 IR eI
3l QT % Y5 X oht HTGAT A § 3 5 (1-30 Tfer)
3R e (0-19 ufawd) & SR 319 § | afSe St ot
et H, fagr & ydif St & 9@ &t Gorar 319 § |

ATHSTI-hieT H AT TeAaTg T HiY A Tasad=
ufegrerr (fFehr)

3T ATHH H 27w Ry 7T gyl & IR S 4 Fel
ATgEIST &1 8 @ {33, greifes 3fera CO, wre sitedl
% WY 99 91| AEESH FeR gudid (TITEsTE) &
dIeguA-117 3R digaud-121 # (A qudE & st
& fea 71, STeifeh Sfdd CO & 919 39H YuR g3 41 |
AT AIAE UG wraq ergeiiadss i uRfeafdt & siaid
ARl IR & UYE Hod H wed UISH, Iraaang Fell &l
STUT TG TIfrier Sott § Bt 3T |

e & qy foier &t difedi i e Sgere @ e ufaera
qfg <t wifaregamolt sga vea i 7 o, 36 a1g g & Wi
3R fere wfasy &t srafd # wr ufaf_iS gamer go aiewat
& 0 & gaa A it i wiererarft 6t 7E ot | faemaems ik
fiafd | o Wit & 7 & a1y 1 foigw &t sifee e |
Hifeat ot Gure g |

Pra SEFEES SR A Uaordr sel H aoRT & drel |
I AOHE W HIel S 6t @ § ree e 7E, S
Hreifee 1 (Tagll) & W & dfaefad! & ot sifegierm
% farge & o off g Fehdlt ¢ 3R aMerdior faef@a uftar
(M) o wieifteen 11 & saaei- ufikasd ant (ggure

T H ggeil Sl SR ol o e T |

HITWhel! TR WISTER feigdn & fEeTth hicamien] i IqTaemIa
W 93 3T qToE iR AT FrerzeaEs (CO,)
TRER Y9G = Gohd far foh Flemien! it emar fosreaar
H ! F1 3Tl HH e e <fErTahe <wsfearmEs
<uHAfgReA Soige <f@ade o iRk 3§ dleawes 3fa

e

A 3R 3T FreergenaEEs (CO,) fafwt & #m
afg & fogaq W) |

e A AT ST (THUEE) giaer wr aRah uRfefaat
& sfia A & qoaE (+3 oot afdaw), o (+3
feaht afedmm) + Smn CO, (550 didium) W ¥R Siedf
AT METT-06-02, TIerg-826, TTHIIRH-95016 TR
SEUG-094-1 & UFT & TSN fierant &l a7erT famm
| fafSe Sheeal ek gateeia gRkf@fqal & ufeat &
et § e urg g |

Sifaes, srifde g gafed Sarga yunfedl & siavid fafs=
T o TSITGA Hedien = Tree fama foh o1 SedTg wonfer
B gere H S s 3 st geeTet (943 el ufd
THRAY) TG 97T (686 fehetom Uit gaear) Ugmar aifdes ot |
STfes, fafS= Ieare yonfer & sidiia 3Rex (348-375
freTraT Ufd Raear) @l disT Scarg FH o7 |

HH U HEEH IR A ol qora1 H TaiT & TR e IR
Y o 3feTd A5ed Semrgs (N O) &l SeHsi Hgaqul
TG Y HH AT | AA ST § ST STHIAT S FRE
STefarg URede W SiaR aeea et (ST (1996)
T o forg eawaendr 4 &9 o1 |

¥ 1966-67 ¥ 2017-18 & oy &Y 717 &d, Iargd 3R
3T TR TG JAAT S Pl e e aTell Uah (G ATfSia foren
SeTaE 7T 7T T, ForeH whEe S e, SO, TSR, A,
3R, T, Igg 3T 9T <A 9| 24 et & av 2030 &
¥ 3R 7 32 foret & 99 2050 & g¥iss & wfafAfS g
TY 4.5 & ITER 3R 15 St # a9 2030 # 2fiX 22 et #
Y2050 F 3T 6.0 T TR Sferar] URad 5@ T |
e Rigor-aneRa snfefhRiae sefesia Afed &1 Suam
Feh ThEel gaTd & 91 H IdT e & [l &d & a9 g9l
gaTaus fefSied gAet Ued fhU 7T 9 |

e uewi srage

faerR & sem S & fofderr g #, feamt 6 ufsrar
& o H 9 & g 919 i S8 H gfg & dRomHeEEy
fee ST a1faes gl aa YR foman ST ga o
31af & R T & gaTd &l FH HA J Aeg el 3Tk 304
RO 12 WfiR a% sififte 9 &t dgar g | 3t
Tia # gt &t fthar it o H gult Hiex § g H gars
FA Y Jgar 7 19 HEd 9 Hl e gs o |

TSI & 9RAYR et & &, et 3R qagyw gl #
82 SIFdd YT TRAATeT & AT § dRawl & ol &
T 15 20 Hic g% e # HAeg e, fSrae uRRumrasy &t
e o ferg srfafiea 2 femare fear smadt | fergmt 6 wfsrar
& T H 39 qohrIdh BIRUTIE H 1400 fahett 7 ufd gaeer,
S A 600 ferel o ufd RaeaR SR Gwdl & wEe d 530
forett 7 Ul Bacer il Agrar H gurR weA | Heg et |

N
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TSI 3 331 e & =rparg 7iia & g # it faierer o
gfesrat # fgu fieng @ foe &t gadt fafe &t gawn 7 5o
TfrRTd e I aad g2 o g H 18 iR o et
& wgel § 19 ufawa ot Afaled Sust e & | Heg
fAeTt | 3U STaTTar TIg &l e § 16131/- ¥9 U g
UG bl ot Bl d 23000/- FIT U goFedT o 3ifdfe
g vfdohet UTe g3l |

T YR & qe St & 3far Mg & et Rt g 3R Ae
3R % & T WA <t ga1s § fhamt <t wfshar gerar o
T 440 3MR 420 fopun Ufd Faear &t arfafead Scgandn
Tt g% R 13440/-%9Q ¥fT garear il g wfiwa
T & B Heraar fHet |

FHrATedh o qHE forel & Y. AT Fgeet! 7Td H, @TS d He ddid
J foramt &t wfsran &t germt 7 360 faetumd ufd geeer it
&1 1ffierT UgraR U & # Hag &, fSEd 9540/- #9q
Ufd TR @1 SAfdRed g ufithe T ga |

fagR & Fawr fSiel & fAfigrT i #, s faet &t g
FH A & g@ ¥ g9 a1 gad (Wl $4n) &R 9
(fsfied - 547) @ A< 830 favedtumd ufd gaear 3R 330
farett 7\ wfd Baear &t aififtem Sust U ga ok g6
3TTET HART: 12913/-%9Y 37X 13950/-FUY Uil FFeaR ol
FffRerd g dfdthet wTe ga |

GfEH ST & FafegR el & @RISTS! Tia H, T foredt
&l g &0T 3U- 1 3R Ml {9 13 =n: 1005 37K 800
feretiame WIfdt BaeaR e IUST H GUR A | arTgH foar oik
3G URUTHEEY HART: 17997/~ T94 T4 15182/- T9T &
fiRert g vt UTd ga |

AR & Mgl il & Heran Tia & el (%-6), dmad
(Teurht ik Tieig-7029) &t I qra Gfew femedt o
Ye¥iA foran man, fored we fe &t gar & 4 @ 35
ufcrRra STfiRex Sust U @A H Fgg et | forami &l uferar
I qe1 | 7150/- T98 & 18400/~ 2UY deh o St g
Ufcthet ST g3 |

3T V=T & Sheied forel & AWTeivedt Tid H, TR fehert o
qer H 3 (3A) MR =T (TASIEST-49) wawedt o6t g
Tige] fomerl § T t T & TTE &l FHH e | Heg el
3R R 14 3R 15 TR SifiRert ot wTed garm | 39
Fretrar forgmi it ufehar & garn | AR 5870/~ ¥9q U9
10560/ - 29Q 3ffdRerd g ufdthe o gai |

BIGTTE & IR foret & Teferan 7ia # 25 farart & fog
Fepe (FSHY) TR S (Wl hoarer) bl Tl &1 Fe=
T 77, fSrgeh uRomEaey s o7k it gt &l 7eg ge &
30 TIfRI ek <t T IS 3T T et bt gl | IR
&1 AfIRead aoi 1.5 2R 0.95 Ui &l 5g mar R 9%
STEATET SHHRT: T 31X i B Wi 9y 373 3 IeurgH ht T
# 35 3R 103 f veft At afg &2 |

HERTY & STEHGHI o U elieprs 717 H, Trgerst aamd, Aee!
e IR SOR (HeqHd-29) = Ul T &t &8 § g9 @l

&
AN

Ygrar # 1.4 wiex ufafe ufa mma &t afg i ok arges 7
e aret T G e H 42/- F9q ufdafg ufd T e
T g |

Y fasma &g

TR FRETS & forg saa wrififeal & faferm veqel w
ARG AT SR 3R HIRTet I R Tga ufRieqor Hiswn
STAfSI fohy 7T |

SISl g TR & SidvTd 2021-22 & G, TSt -176
fre & 107 fdhed 3R wSSyA e 3fiR disTRTgsi-22
fore1 & 1.5 e ot St a1 / QTR STgEaT Wi
(TIARU) & TS 7Y 3R 57 it ga glaen & gafed oy
Q| &t 2021-22 H el @ Ssrgsitsi fored & T 10-
15 fered wmIfora 51 dist &t @l &t ST |

AENT TG T W HEH (TRSEHITEH), 25eerg
7 i 28-30 378, 2021 % R ez A=A § Fe
TS TRaRAd U8 Hasiie R UaifSid ggdiveds ufRiafor
HRIHA IS ferar e o forad JaR &d H & & are
ufRiegatl &1 9o (61 Tow) Y U™ IR AT & fobar
T AT

fgAme 1 fadeR, 2021 & AR YA HH, Hiel H
SATSATG! T 3T Heledd 3R SHTaT! seifeh J&goT sk
SIS fomaT 77T | 37 el o folq STaRa e g1 §d Siear]
RIS &l AT @ €Y 10 UHS & &a | 7 (Ffewra,
H, G, M), 3eq (FARMIG Hhel, TETS-49),
I e (Tt TEr), g (Srerst), S (STeR),
Huter (Feugt, arem), SR (), weed (afe) S
I9d fohedl & 91y AEETAeE €9 & ST ST a1 el & Ul
T 90T fehaT 1T |

Ae qaivE ey

Y & SR, TFE a9 [ & 9T & $U F 15 Jfe,
5 dadieh g 2 Tl swaenfal 3 fafe= uferor seat o
T feta |

TE Y % SR YA & agT-el 3 s 100 fafa= geer,
oot FrITE, GEaT ud uRgarg) # 9T forar |

YREFR Tg Aarg

Uge aFI A T S, AL T SR it
HiaTefedt 3R 311 GeIT1 & YREhR, A 7R ATy
6 | g7 et = faf=T Wt ©g siarisda uferenrat & Gurgent
% F H 371 IATGH faT |
UHR/GIHed SR/ dadTge/seHd

39 Y eI & ! g1 AT § 31fe iy o siariga, Uk
gHH-THIfea ufeeeran # T 50 & 1 =1 U= Teifeid
T T | 35S TelaT YEIH & Al P INTeH &S ifd e,
AR e, Tl H Tt & €0 H off 9 e g |




Executive Summary

During the year 2021, various experiments were
projects,  National
Innovations in Climate Resilient Agriculture (NICRA)

and externally funded projects. There were outreach

conducted under Institute

programmes such as Farmer First Programme (FFP),
Schedule Caste Sub Programme (SCSP) and CRIDA-
KVK activities. The achievements of all the above
activities and others are briefly highlighted below.

Resource characterization

District-level yield efficiency maps for seven
important rainfed crops were developed based on
climate, soil and irrigated area parameters. Out of
85 cotton-growing districts (Districts with >10000
ha) the yield efficiency of 14 districts were found less
than 50 per cent indicating the scope for doubling
the yield in these districts.

* Animproved version (v2) of the Yield Gap Decision
Support System (DSS) has been made available
at  http://www.icar-crida.res.in:8129/. This DSS

provides statistics on natural resources and socio-

economic features to find responsible factors for the
low yield efficiency of the target district besides the
extent of use of High Yielding Varieties (HYVs)

and fertiliser nutrients.

* 'The district-based contingency plans (DACP) were
prepared for 648 districts in the country and hosted
on ICAR/DAC websites (http://agricoop.nic.in/acp.
html, http://www.icar-crida.res.in/) and circulated
to all state agriculture departments. During the year
2021, 67 plans have been updated with the support
from SAUs thus totalling the updated DACPs to
502.

Groundwater recharge prospect was estimated
qualitatively at the district level based on the weekly
rainfall of &harif 2021. Groundwater recharge

possibility is extremely low whenever scanty rainfall

Executive Summary

i

is received in more than 65 per cent of weeks or
deficit rainfall is received in more than 80 per cent

of weeks on a cumulative basis.

Rainwater Management

Monsoon season was monitored for rainfall
departures, dry spells and maximum dry spell in
695 districts. One hundred and sixty-two districts
received less than 75 per cent of their normal rainfall.
About 30 per cent of districts in high rainfall zone
(>1000mm) received deficient rainfall during the

Se€ason.

The performance and economics of farm ponds
for rainfed ecosystems were studied. Farm pond
with cement + soil lining (6:1) was found effective
in scarce rainfall zone (Rayalaseema) in Andhra
Pradesh, High-density polyethylene (HDPE) (250
micron) sheet lined farm ponds were found useful in
eastern dry zone with semiarid alfisols of Karnataka
and HDPE (500 micron) sheet lined farm ponds
were found effective in southern zone with semiarid

vertisols in Rajasthan.

Crops and cropping systems

* Yield and physiological characteristics were assessed
in 22 horse gram genotypes. The genotype CRHG-
22 recorded the highest yield and CRHG-4
recorded the lowest canopy temperature and highest
SPAD value. Mutation was done using Ethyl
methanesulfonate (EMYS) in three released varieties
and M1 generation is harvested on a single plant
basis. Advancement of 9 F1 and 12 F2 generations
were carried out in horse gram. About 200 kg of

breeder seed was produced this year.

Evaluation of low-cost approaches for the
management of Fall Army Worm (FAW), Spodoptera
frugiperda in maize indicated that the mean
incidence larval population was lower in chemical

and integrated treatments and was more evident in
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maize +cowpea intercropping system than sole crop

of maize.

In an experiment, to assess the effect of different
levels of moisture stress on soil microbial as well as
plant growth and physiological parameter, it was
found that population of phosphorus solubilizing
bacteria, free-living nitrogen-fixing bacteria and
Pseudomonas spp. decreased as the level of soil

moisture content depleted from 20.6 to 4.9 per cent.

In a study to identify the sustainable fodder based
cropping system, the higher system productivity of
69445 kg/ha was obtained with sorghum + pigeon
pea‘hedge lucerne, followed by castor + hedge
lucerne (62762 kg/ha). 'These systems provided
green fodder for at least 8-9 months without any

supplementary irrigation.

Seventeen maize hybrids and four checks were evaluated
under rainfed conditions for drought tolerance, out of
which  SNJ201126/RJR385, SNJ201126/710115,
HKI7660/SNJ201126, 7Z10115/HKI161, HKI161/
SNJ201126 and Z10115/HKI7660 performed at par

in terms of yield compared to commercial hybrids.

An automated thematic map-generating web tool
TmapGen+ based on user input was developed using

Streamlit to create thematic map in three steps on

the fly.

Among the twelve different multi-purpose tree
species (MPTS) agroforestry-based systems with
finger millet as intercrop established at CRIDA,
Dalbergia latifolia with staggered trenches enhanced
the finger millet (KIMR 301) grain yield, and stylos
grown under Dalbergia latifolia intra- spaces without
trenches produced maximum green fodder yield

under rainfed conditions.

In an experiment on quantification and valuation
of ecosystem services from agroforestry systems
in different rainfed agro ecologies. The estimated
amount of biomass kg/tree/year was (2.74), amount
of carbon was (1.28) kg/year/tree and carbon dioxide
absorption was (4.73) kg/year/tree in Melia dubia

based agroforestry systems

Soil and nutrient management

* In castor crop, fresh vermicompost and gliricidia

loppings were applied to the soil at rates of 0, 2, 4
and 6 Mg C/ha. The carbon sequestration potential
of the soils up to 40 cm depth calculated using
measured values of Organic Carbon (OC) in < 20
pm soil fraction ranged from 5.73 kg/m? in native
forest land-use system to 7.72 kg/m? in the cropping

with large C input land-use system.

In maize-pigeon pea crop rotation on conservation
agriculture and nitrogen management practices
revealed that about 24.1 and 12.8 per cent
significantly higher pigeon pea seed yield was
recorded in no-tillage and reduced tillage as
compared to the conventional tillage. In different
aggregate size fractions, 12.2-22.9 and 5.6-10.6 per
cent aggregate total carbon increase was observed
in no-tillage and reduced tillage, respectively as

compared to the conventional tillage.

Experiments on maize crop revealed that zeolite
application increased the plant nutrient content
and nutrient uptake as compared to control. The
application of N @ 120 kg/ha along with zeolite
application @ 4 and 8 t/ha improved the N uptake
by 46.2 and 57.9 per cent over sole application of N
@ 120 kg/ha.

* 'The grain yield of sorghum in sorghum-blackgram

rotation was significantly higher with crop residue
retention. The treatment with higher crop residue
retention recorded 27.5 per cent higher sorghum
grain yield and 24 per cent higher straw yield over

no residue treatment.

* 'The pear] millet-pigeon pea (and horse gram on

residual fertility) based system recorded significantly
higher pear]l millet grain yield in minimum tillage
(2361 kg/ha) as compared to zero tillage and
conventional tillage. Similarly, higher yield was
observed in 125 per cent of the recommended dose
of the fertilizers (2348 kg/ha) as compared to the
other recommended dose of fertilizers. The cotton-
pigeonpea system, pooled data of 5 years (2016-
2020) revealed that significantly higher cotton

&
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equivalent yield was obtained under minimum
tillage with 125 per cent recommended dose of

fertilizers as compared to zero tillage.

In pigeon pea +setaria intercropping system, results
revealed that zero tillage recorded 20 and 18 per cent
higher pigeon pea equivalent yields as compared to
conventional and reduced tillage respectively. The 10
and 30 cm height anchored residues recorded 55 and

54 per cent higher yield as compared to no residue.

Results on maize crop revealed that integration of
in-situ moisture conservation practices through
permanent bed and furrow, permanent conservation
turrow recorded 19 and 10 per cent higher maize
yields as compared to conventional tillage without
moisture conservation treatment. Among the weed
control treatments, pre-emergence+post emergence
herbicide application recorded higher yields as
compared to other weed management practices.
Reduction in crop yield in un-weeded treatment in

zero tillage was higher than in conventional tillage.

Livestock management

Nutritive value of maize fodder in terms of crude
protein (CP) and digestible energy. metabolizable
energy (DE/ME) would decrease under elevated
temperature and elevated carbon dioxide and

temperature environmental conditions.

Fortification of Total Mixed Ration (TMR) by
@ 30 per cent of the total weight when used for
teeding Nellore sheep for 9 weeks, improved body
weight over non- Nellore sheeps. This suggests that
tamarind shell which is unutilized in the field can
be scientifically used for improved growth rate in

indigenous sheep.

Energy management

As the autonomous platform was designed to operate
in raised bed planting system, it requires structure
versatility to attend to all the terrain situations in the
field. For this application, a platform was designed
with four wheels which will run in between two side
by side furrows and the bed will come underneath

the frame, so that crop damage can be avoided.

Reaper for the harvesting of short and bushy
crops was developed at Farm Machinery Research
Workshop (FMRW), CRIDA. Initial testing of
cutting mechanism was conducted on green gram
crop. The average plant density varied between 35-
42 plants per m and height of green gram ranged
from 20-30 cm at the time of harvesting. It was
observed that the developed mechanism can cut
the crop stems very smoothly with better cutting

efficiency.

A Solar-cum-battery operated weeder was tested
in the field. The performance of the machine was
varied with (i) soil moisture (ii) soil type (iii) weed
density and (iii) operating speed. With full charged
batteries, operational speed obtained was 0.3 m/s.
Performance in good operating conditions, the
machine gave 84-92% weeding efficiency as against
51-64% in non-favourable conditions.

A weed inflorescence shredding hydraulic system

operated implement was developed and its
performance was found satisfactory. The shredding
rotary machine composed of 75 cm rotary shaft
driven by hydraulic motor and a concave with L-

angle support structure covers the shaft from rear.

Socio-Economic studies and Transfer of Technology

Under Farmers FIRST project interventions,
400 farm families were covered in five villages of
Pudur Mandal namely, Gangupally, Rakamcharla,
Devanoniguda, Medikonda and Pudugurthy in
Vikarabad, Telangana. Nine different types of need-
based implements have been identified, procured
and demonstrated to the farmers during crop season.
Livestock based intervention included promotion of
backyard poultry variety,improved fodder production
and management, salt lick to goats, mineral mixture

to ruminants.

Extension efforts of state development agencies
were observed to be less effective as compared
to Coromandel Fertilizers Limited (CFL) and
Watershed Support Services and Activities Network
(WASSAN). Demonstrations and meetings were
highly effective extension method followed by

extension personnel in all the three agencies studied.
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Fortification of Total Mixed Ration (TMR) by
tamarind shells @ 30 per cent of the total weight
when used for feeding Nellore sheep for 9 weeks,
a significantly (p<0.05) improved body weight over
non-fortified group was observed (ADG @ 65g per
day vs 53g per day). This suggests that tamarind shell
which is unutilized in the field can be scientifically

used for improved growth rate in indigenous sheep.

A new measure for assessing the sustainability
of treatments /practices evaluated in long term
experiments was developed. A District level yield
efficiency maps were developed for seven important
rainfed crops. The improved version of the Yield
Gap DSS is available at http://www.icar-crida.res.
in:8129/.

An apportioned district database covering time
series data on area sown, production and yield of
crops for years 1966-67 to 2017-18 was built by
including rice, sorghum, pearl millet, maize, pigeon

pea, chickpea, black gram and green gram crops.

Current and future climate at district level were
assessed and climatic shifts was observed in 24
districts in 2030s and 32 districts in 2050s as per
Representative Concentration Pathway (RCP 4.5)
and in 15 districts in 2030s and in 22 districts in
2050s as per RCP 6.0. Moisture index, by and large,
is projected to rise indicating enhanced moisture
availability in the future. The climate in the future
is going to be less harsh but climatic shifts will be

minimal.

The difference-in-difference model (DID) and
stepwise multiple linear regression (MLR) were
employed to quantify the impact of adopting
climate-resilient technologies (CRTs) and factors
influencing farm incomes during drought. Farmers
reported that droughts decreased the income from
crops by 54 per cent and income from livestock

rearing by 40 per cent.

Scheduled Caste Sub Programme

An awareness programme was organized for

farmers at Mallampet village of Kotapally Mandal,

e

Mancherial district, Telangana on 28.01.2021 about

safety of farm produce and use of biofertilizers.

Red gram was introduced in a cluster of six villages
and 2000 kg seeds of improved variety (PRG-176)
was distributed during June 2021and the seeds were
procured from ICAR-CRIDA, KVK seed hub. The
seeds sown in the backyard for self-consumption and
as an intercrop was found to be in good condition

and received well by all the farmers.

As part of Azadi ka Amrit Mahastov of 75 years
of India’s Independence field day was organised
at Bhogalingadahalli village, Chincholi Taluaka,
Kalaburagi district, Karnataka on 18" October
2021. About 150 farmers of Bhogalingadahalli and
Kalabhavi villages participated.

Three training programmes were organized on
“Sustainable Rice Production Technology” during
23-25% February, 2021,08-10" March, 2021 and 16-
18™ March, 2021 in three batches which benefitted
60 farmers from Mallampet and Edagatta village at
ICAR-IIRR, Rajendranagar, Hyderabad.

All India Coordinated Research Project for
Dryland Agriculture

* At Anantapuramu, in semiarid alfisols, groundnut

recorded significantly higher pod yield (1595 kg/
ha) with soil application of microbial consortia 1
(C: Pseudomonas putida P7 + Bacillus subtilis B 30)
compared to other treatments except soil application
of microbial consortia 2 (C2: Pseudomonas putida P45
+ Bacillus amiloliquefacians B17) and uninoculated
control. Seed treatment + soil application with
consortia 2 recorded higher soil organic carbon
(0.59 per cent) and higher available N (183 kg/ha).
However, higher soil available P (66 kg/ha) was
recorded with seed treatment + soil application with

consortia 1.

* In subhumid Inceptisols at Jagdalpur, in a long-

term study on the effect of inorganic fertilizers and
organic manures on soil fertility and productivity of
direct-seeded rice-field pea system, application of
full dose of NPK (60:40:30 kg NPK/ha) + 5 t FYM/
ha + ZnSO4 @ 25 kg/ha recorded significantly
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higher rice grain yield (4763 kg/ha) with higher
net returns (Rs.60024/ha) and RWUE (3.68 kg/
ha-mm) as compared to other treatments. During
rabi, higher seed yield (1147 kg/ha), net returns
(Rs.36439/ha) and B:C ratio (1.96) of field pea were
recorded application of rec. NPK during Kharif (100
per cent NPK+5 t FYM+ ZnSO, @ 25 kg/ha).

by 22.9 per cent compared to traditional farming
system and gave higher net returns (Rs 77106/year)
and employment generation (232 man-days/year)
and in case of small farmers category by 31.2 per
cent compared to the traditional farming system
and gave higher net returns (Rs 106365/year) and

employment generation (286 man-days/year).

All India Coordinated Research Project on
Agrometeorology

In semiarid Vertisols at Parbhani, in soybean +
pigeon pea (4:2) intercropping system, conventional

tillage recorded significantly higher soybean seed + Tyend analysis of one-day extreme rainfall using

equivalentyield (1463 kg/ha), net returns (Rs.53284/
ha), B:C ratio (2.66) and RWUE (2.10 kg/ha-mm)
compared to reduced tillage + herbicide and reduced
tillage + interculture. Among nutrient sources,
application of RDF (50 per cent) + vermicompost
(1.5 t/ha) recorded significantly higher soybean seed
equivalentyield (1601 kg/ha), net returns (Rs.63097/
ha), B:C ratio (3.09) and RWUE (2.15 kg/ha-mm)

compared to other nutrient sources.

At ARS Kanker (Jagdalpur), two supplemental
irrigations (sprinkler) in field pea from harvested
rainwater in farm pond gave higher seed yield (2417
kg/ha) but was on par with that of farmers’ practice
(flood irrigation) (2281 kg/ha). The cost of cultivation
was higher with farmer’s practice (Rs.24715/ha)
whereas higher net returns was recorded with two
supplemental irrigations in field pea (Rs.62642/ha)
with higher B:C ratio (2.97), and WUE (4.27 kg/

ha-mm).

At Aklera, soybean-chickpea system recorded
significantly higher system productivity (3450 kg/
ha), net returns (Rs.77960/ha) and B:C ratio (2.31)
followed by soybean-coriander sequence (270 kg/
ha) compared to soybean-linseed system (2214 kg/
ha).

At Sunderpura and Kocharia villages in Bhilwara
district (Rajasthan), in the rainfed farming system,
the introduction of improved crop varieties,
integrated nutrient management, in-sifu moisture
conservation, mineral nutrition to livestock and
cultivation of fodder grass on bunds improved the

system productivity in case of marginal category

Lo

Mann-Kendall test for 118 tehsils located in the
Vidarbha region, Maharashtra during 1971-2020
was carried out. Results showed that on annual basis,
two tehsils (Mangrupir in Washim and Koparna
Gadchiroli district) showed significant positive
trend and 12 tehsils showed significant negative

trend in one-day rainfall event of 75-100 mm.

Magnitude and variation in meteorological drought
incidence during the monsoon (June-September)
period were computed using drought indices
like Standardized Precipitation Index (SPI) and
standardized precipitation evapotranspiration index
(SPEI) at selected locations in the Gujarat state
(Anand, Bhuj, Junagadh, Navsari and SK Nagar).
Results indicated that the use of SPEI or SPI does
not have a marked difference in the quantification of
the severity of the drought at most parts of the state
and hence in Gujarat state, SPI should be preferred
as it requires only rainfall data than SPEI.

During southwest monsoon season, the average
rainfall recorded was below normal in most of the
locations of Jammu region under the influence of El
Nifio episodes except Batote, Banihal and Rajouri
districts, which showed a slight increase in rainfall.
The decrease in rainfall was highest (25.1 per cent)
in Kathua district.

Crop weather relationship between the effect of
three sowing environments (10 June, 25 June and
10 July) and three basmati rice cultivars (Pusa-1121,
SJR-129, Basmati 370) was conducted at Chatha,
Jammu. The maximum RUE (0.73 gm/ MJ! m?)

was found in crop sown on 10 June and for Basmati
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370 cultivar. Results also indicated that rainfall had
significant positive relation during the milking and
hard dough stage.

Multiple regression models to predict the guava
yield for rainy, winter and spring seasons using
experimental data of 2013-14 to 2019-20 and the
models were validated with observed yield of 2020-
21. The model for rainy season underestimated
(-13.1 per cent) the guava yield, whereas, the winter
and spring season model overestimated the yield by
8.8 and 15.5 per cent, respectively.

dissemination of Agromet Advisory Bulletins for
the benefit of farmers of Rajasthan state

Probabilities of having a dry spell of successive two
weeks during Kharif season in different districts of
Bihar have been worked out. Analysis revealed that
the probability for two consecutive weeks of dry spells
are less during July and August (1-6 per cent ) and
higher during June (1-30 per cent ) and September
(0-19 per cent ). Compared to the western districts,
the probability for dry spells is higher in the eastern
districts of Bihar.

National Innovations in Climate Resilient

Agriculture (NICRA) Projects at ICAR-CRIDA

* SUBSTOR-Potato module of DSSAT (v4.7) was

used to find the optimum sowing date for potato

at Hisar. 'The model simulated phenological events «  Elevated temperature decreased the total Nitrogen

and tuber yield was in satisfactory with the observed
values and it was found that the second fortnight of
October is optimum for potato planting in the sub-

tropical region.

A simulation study was carried out at Ludhiana
using the CERES-Wheat model (for PBW343
cultivar) and results showed that the harmful effects
of continual heat stress on wheat productivity can be
reduced by sowing the wheat crop by 15th November
and with additional application of nitrogen i.e.150
per cent (188 kg/ha) of recommended N in two
equal splits at 0 and 30 DAS.

Correlation between weather parameters and
pigeon pea spotted borer incidence were studied
at Anantapuramu centre. It was noticed that the
number of web and larvae/m? showed negative
correlation with mean temperature and sunshine

hours and positive correlation with relative humidity.

The correlation study between cotton leathopper
and weather elements showed that maximum
temperature, sunshine hours, wind velocity and
evaporation had negatively influenced the leathopper
population significantly. At the same time, relative
humidity (significant) and rainfall (non-significant)

had a positive impact on population build-up.

New mobile application ‘Mewar Ritu’was developed

by AICRPAM-Udaipur centre for effective

L

uptake in four maize genotypes studied, however
elevated CO, impact differed with genotype. The
Nitrogen Harvest Index (NHI) was reduced under
elevated temperature conditions in DHM-117 and
DHM-121 while it improved with elevated CO,.

A higher per cent increase of the number of
generations of S. /itura was predicted to occur in the
very distant future over baseline, followed by distant
future and near future periods with a reduction
of generation time across the four representative
concentration pathways scenarios. Among locations,
a greater number of generations of §. /ifura with
reduced generation time are likely at Virudhachalam

and Tirupathi locations.

A decline was seen in quantum yield of
photochemistry at high temperature in pear]l millet
plants in the Carbon dioxide and Temperature
Gradient Chambers which could be due to loss in
connectivity in the proteins of Photosystem II (PSII)
and also due to disruption of Oxygen Evolving
Complex (OEC) which in turn reduced the supply
of electrons to the electron transport pathway of

Photosystem II.

Interactive effects of elevated temperature and
elevated CO, on the efficacy of insecticides against
Spodoptera litura on groundnut indicated that the
descending order in reduction of Persistent Toxicity

xviii
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of insecticides was deltamethrin < quinalphos <
flubendiamide < emamectin benzoate < spinosad
and these insecticides persisted for shorter period at
elevated temperature and elevated CO, conditions

over reference

Rhizobium isolates were isolated from nodules of
four black gram genotypes viz., IPU-06-02, PLU-
826, PSRJ-95016 and IPU-094-1 grown under
ambient conditions, elevated temperature (+3°C)
and elevated temperature (+3°C) + elevated CO,
(550 ppm) conditions at Free Air Temperature
Elevation (FATE) facility. Variation in nodule
parameters was observed across different genotypes

and environmental conditions.

Evaluation of the performance of different crops
under organic, inorganic and integrated production
systems showed that the seed yields of sunflower
(943 kg/ha) and green gram 686 kg/ha) were
higher under organic management compared to
other production systems. However, the seed yield
of pigeon pea (348-375 kg/ha) was similar under
different production systems.

Nitrous oxide (N,O) emissions factor was
significantly low under the high pasture block of the
experimental field compared to the low and medium
pasture blocks. The mean estimated emission
factors from the present study were lower than

the Intergovernmental Panel on Climate Change

(IPCC) (1996) default value for cattle.

* 'Three thousand stress digital imageries were

collected from the field to detect crop stress using
deep learning-based Artificial Intelligence models.

Technology Demonstration Component (TDC)

* In Bhitihara village of Buxar district, Bihar, increase

of bund height for paddy resulted in harvesting
more water and storing for longer days, which
helped to minimize the moisture stress during dry
spells and resulted in additional paddy yield up to
12 per cent compared to farmers’ practice. Sowing
of wheat through happy seeder in the same village
enhanced yields up to 19 per cent compared to

farmers’ practice.

4

In Sitara, Senhti and Mukandpura villages of
Bharatpur district, Rajasthan, construction of 82
tube well recharge structures helped to enhance the
groundwater level by 15 to 20 feet in bore wells,
resulting in additional 2 irrigations for rabi crops.
'This technology helped in improving yields by 1400
kg/ha in wheat, 600 kg/ha in barley and 530 kg/ha

in mustard crop as compared to farmers’ practice.

Mini sprinkler in wheat and drip irrigation in
vegetables in Chakwas village of Jhunjhunu district,
Rajasthan saved up to 50 per cent water compared
to the surface method of irrigation and helped to get
an additional yield of 18 per cent in wheat and 19
per cent in cucurbitaceous crops with an additional
net return of Rs. 16131 per ha from wheat and Rs.

23000 per ha from cucurbitaceous crops.

In Amba village of Ratlam district, Madhya Pradesh
sowing of soybean with broad bed furrow and ridges
and furrow resulted in additional productivity of 440
and 420 kg/ha respectively, over the farmers’ practice

and helped to obtain additional net return up to Rs.
13440 per ha.

In D. Nagenahalli village of Tumkur district,
Karnataka, trench cum bund technology helped to
get an additional yield of finger millet by 360/ha
compared to farmers’ practice with an additional net

return of Rs. 9540 per ha.

In Bhitihara village of Buxar district, Bihar, short
duration, drought escaping varieties of rice (Swarna
Shreya) and chickpea (BGM - 547) obtained an
additional yield of 830 kg/ha and 330kg/ha, and an
additional net return of Rs. 12913 and 13950 per ha

compared to local varieties.

In Khagribari village of Cooch Behar district,
West Bengal, Swarna Sub-1 and Gotra Bidhan 1
contributed to yield improvement up to 1005 and
800 kg/ha respectively compared to local varieties
and correspondingly resulted in additional net return
of Rs. 17997 and Rs. 15182 per ha over the farmers’

practice.
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* Improved stress tolerant varieties of groundnut

(K-6), rice (Sahbhagi and MTU-7029) were
demonstrated in Bhelwa village of Godda district,
Jharkhand which helped in realizing additional yield
by 4 to 35 per cent compared to local varieties with
an additional net return by Rs. 7150 to 18400 per ha

over the farmers’ practice.

In Yagantipalle village of Kurnool district, Andhra
Pradesh, drought tolerant variety of pigeon pea
(Asha) and chickpea (NBeG-49) crops helped to
minimize the effect of moisture stress and obtained
additional yield by 14 and 15 per cent respectively,
compared to local varieties and correspondingly
helped to get addition net return of Rs. 5870 and
10560 per ha over the farmers’ practice.

Breeds of poultry (Kadaknath) and duck (Khaki
campbell) were demonstrated for 25 farmers
at Gudeliya village in Bhatapara district of
Chhattisgarh resulted in reduction of mortality rate
up to 30 per cent in both ducks and poultry and
obtained additional body weight gain by 1.5 and
0.95 kg per bird and also increased the number of
egg production by 35 and 103 per bird per year in

poultry and ducks respectively compared to local
breeds.

2N

Lokai
Maharashtra, silage preparation, multi cut fodder
sorghum (COFS-29) increased the milk yield by 1.4
I/day/cow and increased the return of Rs. 42 per day

In  Pimpri village of Ahmednagar,

per cow compared to without feeding of silage.

Human Resource Development (HRD)

During the year, 15 scientists, 5 technical and 2
finance staft participated in the various training

programme as a part of human resource development.

'The scientists of the institute participated in about
100 different Conferences, Meetings, Workshops,

Seminars and Symposia during this year.

Awards and Recognitions

Twenty scientists received awards, fellowships and
recognitions from national academies, national
and international professional societies and other
institutions. Ten scientists served as editors in

various Indian and International journals.

Publications/Software/Websites/Database

More than sixty research articles in international,
national peer-reviewed journals and over 50 other
publications were published. The contributions of
scientists also appeared in the form of several policy

papers, popular articles, presentations in conferences.
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Rainfed agriculture is the predominant form of
agriculture in arid, semi-arid and sub-humid regions of
the country. Rainfed agriculture constitutes a major part
of Indian agriculture, necessitating a comprehensive
approach and multi-disciplinary research for improving
food and nutritional security while conserving and
managing natural resources in the country. Food
and Agriculture Organization (FAO) of the United
Nations indicated the tremendous potential of rainfed
agriculture which could feed the entire world by use of
improved technology.

'The geographic and demographic dimensions of rain-
ted agriculture warrant a continued priority for produc-
tion systems in it, in general, and rainfed agricultural
research and extension in particular. Short or long-term
fluctuations in weather patterns, climate variability and
climate change can influence production systems and
in turn crop yields. The impending effects of climate
change will further add the dimension of urgency to
rainfed agriculture as the problems of poverty, hunger
and resource degradation are likely to be exacerbated
if appropriate measures are not initiated as 81 per cent
of rural poor in India are engaged in rainfed agricul-
ture. It was not until 1923 that the first systematic and
scientific approach to the problem of dryland farming
research was initiated. These were the earliest attempts
made to improve the system and tackle the problems of
rainfed areas (scarcity tracts) of the erstwhile Bombay
State. During 1933-35, the then Imperial (now Indi-
an) Council of Agricultural Research (ICAR) initiated
a broad-based dryland farming research project at So-
lapur, Bijapur, Hagari, Raichur and Rohtak to formulate
appropriate strategies. After independence, renewed ef-
forts were made to improve the stability and productiv-
ity of rainfed agriculture through efforts on developing
appropriate Soil and Water Conservation practices.

Recognizing the importance of rainfed agriculture,
the Indian Council of Agricultural Research launched
the All India Coordinated Research Project for Dry-
land Agriculture (AICRPDA) in 1970 at Hyderabad

¢

Introduction Q

with 23 centres spread across the country and present-
ly operating in 31 centres. The importance of weather
and the science of Agrometeorology in agriculture was
realized and on the recommendations of the Nation-
al Commission on Agriculture, All India Coordinated
Research Project on Agrometeorology (AICRPAM)
was launched in 1983 by ICAR to strengthen research
in Agrometeorology with 10 centres across the country
and which has presently been increased to 25 centres.

Realizing the enormity and complexity of rainfed ag-
riculture, the Central Research Institute for Dryland
Agriculture (ICAR-CRIDA) was established at Hy-
derabad on April 12, 1985, to provide leadership in
basic and strategic research in dryland agriculture and
to address the location-specific problems in association
with AICRPDA and AICRPAM centres. ICAR-CRI-
DA is a constituent organization of the Indian Coun-
cil of Agricultural Research (ICAR) under the Natural
Resource Management Division, an autonomous body
of the Ministry of Agriculture and Farmers Welfare,

Government of India.

Mandate

> To undertake basic and applied research for sustain-
able and climate resilient agriculture in rainfed areas

> To Co-ordinate network research for generating lo-
cation-specific technologies in rainfed areas

> To serve as a centre for capacity enhancement in
natural resource management in drylands

Based on the work done under the National Project
on Climate Change (NPCC), ICAR launched the
National Innovations in Climate Resilient Agricul-
ture (NICRA) in 2011 as a network project which is
being coordinated by CRIDA. The project has four
major components viz., strategic research to address
long-term climate change, technology demonstration
in farmers’fields in the most vulnerable districts to cope
with the current climate variability, competitive grant/
sponsored research component and capacity building of
stakeholders at different levels.
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CRIDA’s major research programmes and areas of research under the programmes:

I Resource Rainfall and soil characteristics, length of the growing season, land
characterization capability-based potential and constraints, climatic analysis, crop
weather modelling and geographic information system.

1I Climate change vulnerability To understand the nature of climate change and its impact on rainfed
assessment and adaptation  agriculture. To evolve suitable adaptation and mitigation measures with
special emphasis on small and marginal landholders.

111 Rainwater management In situ moisture conservation, water harvesting and recycling,
groundwater recharge studies, hydrological modelling, sustained
management of surface and groundwater resources and efficient water-
use strategies.

v Crops and cropping Efficient crops and cropping systems, crop diversification for sustained
systems water use and productivity, germplasm enhancement/ evaluation, stress
physiology, horticulture and integrated farming systems.

\% Soil health and nutrient Soil physical condition management — tillage, crusting, drainage, soil
management fertility care, integrated and micro-nutrient management and supply

systems (chemical fertilizers and natural nutrient sources including

micro-organisms), sustenance of soil quality and sustainable agriculture.

VI Land use diversification Efficient utilization of different categories of lands through capability-
systems based resource planning and generation of food, fodder and fuel,
promotion of tree-borne oilseeds for non-arable lands, horticulture and

livestock-based production system.

VII Farm energy management  Development of low-cost seeding and inter-cultural devices, solar and
with emphasis on small farm low lift pumps for lifting water from ponds.
mechanization
VIII Socio-economic Socio-economic and policy research studies, knowledge management,
aspects the impact of research, constraints and feedback, transfer of technology.
IX Training Training of primary and secondary stakeholders and use of modern tools
like ICT.
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Infrastructure
ICAR-CRIDA has a 9000 m? spacious building locat-

ed at Santoshnagar in the eastern corner of Hyder-
abad city The Institute has excellent laboratories, guest
houses, trainee hostels, conference halls, dryland gallery
auditoriumand two well laid out research farms. Over the
years, the Institute has built modern facilities for con-
ducting research, training and extension activities. A
synoptic overview of the facilities is provided below.

Research Farms

The Institute has two research farms viz., Hayathnagar
Research Farm (HRF) of 280 ha at Hayathnagar and
Gungal Research Farm (GRF) of 80 ha at Gungal and
isabout 15and 45 km, respectively from the main campus.
The mean annual rainfall received at Hayathnagar is
750 mm and that at Gungal is 690 mm. The research
farms have well-equipped infrastructure and facilities
for supporting field experiments and demonstrations
including weather stations, maintenance workshops,
tractors and farm equipment and fabrication facility
for farm tools and implements.

Gunegal Research Farm (GRF)

Bio-resource centre: A bio-resource centre for the pro-
duction and sale of biological pesticides and bio-fer-
tilizers was set up at Hayathnagar Research Farm

(HRF).

Ve

Farmers’ service laboratory: A research and farmer’s
service laboratory was set up at HRF to cater to the
analytical needs of experiments at HRE as well as of

the farmers.

CRIDA Annexe building

CRIDA Annexe building

The Annexe building has the Director’s office, Prior-
itisation, Monitoring and Evaluation (PME) cell and
offices of administration. The unique feature of the
building is that it is built by adopting the green build-
ing concept with lift facilities, firefighting and alarm
systems. The building also has a well-furnished semi-
nar hall (600 sq.mt.) with 120 seating capacity and a
spacious cafeteria. The new Annex Building fulfils the
long-cherished requirements of both the scientific and

administrative staff of ICAR-CRIDA.

Conference hall in the Annexe building

State of art Climate Research Facilities

Climate Change Research Complex (CCRC): Free
Air Temperature Elevation (FATE) facility, Carbon di-
oxide and Temperature Gradient Chamber (CTGC)
facility, Supervisory Control and Data Acquisition
(SCADA) based rainfall simulation facility and pre-
cision lysimeters with open type climate chambers a
state of the art facilities to conduct climate change im-
pact studies on crops, pests and natural resources were

established at HRE, CRIDA.
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Free Air Temperature Elevation (FATE) facility: This  COj enrichment and moisture deficit stress on intact
research facility with elevated temperature conditions  ecosystems under natural environmental conditions was
over ambient is intended to conduct controlled ex- established at HRE CRIDA.

periments with other manipulative parameters such as

FATE facility

Carbon dioxide and Temperature Gradient Chamber ~ elevated CO, condition (550 ppm) along with tem-
(CTGCO) facility: The facility was established for mea-  perature gradient (+1°C to 5°C) will facilitate the assess-
suring the individual and interactive impacts of ele- ment of the combined eftects.

vated CO, and temperature on crops and pests. The

CTGC facility

SCADA based rainfall simulation facility and Preci-  bers:This system was established for assessing the climate
sion type lysimeters with open type climate cham- change impact on resource losses.
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SCADA Control

SCADA based rainfall simulation and precision type lysimeters facility

Plant Phenomics Facility: 'The

Platform with an automated non-destructive imag-

Phenotyping

ing-based scan analysis of crop growth and develop-
ment has been developed during the XI plan to charac-
terize genetic material with drought and other abiotic
stress tolerances. This system consists of different imag-
ing systems to collect data for quantitative studies of
complex traits related to the growth, yield and adap-
tation to biotic or abiotic stress such as disease, insects,

drought and salinity:

Phenomics facility

Open Top Chamber facility: Six Open Top Chambers
were set up to assess the impact of elevated CO,
concentration on crops and soils.

OTC facility

Transgenic glasshouse and greenhouse: A transgenic
glasshouse conforming to containment standards for
evaluating transgenic crops is available in the Institute.
Apart from this, the Institute has a net house and cli-
mate-controlled glasshouse for conducting pot culture
experiments.

Laboratories: ICAR-CRIDA has 15 well-equipped
laboratories to support multi-disciplinary research on
natural resource management and crop sciences and
are well equipped with state-of-the-art facilities. In
addition, Central laboratory, Agrometeorology and
Data bank, and GIS laboratories cater to the needs
of researchers across the divisions. Dedicated laborato-
ries for root studies and estimation of greenhouse gases
were added during XI plan.

Agroforestry: Agroforestry laboratory has facilities
like soil and plant analysis, including a fully automated

N
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nitrogen analysis system and equipment for the estima-

tion of GHGs.

Agrometeorology and databank: The Institute is
the Coordinating centre for research and training in
agro-meteorology since the VII Five Year Plan and
has built up excellent equipment support. The centre
has automatic weather stations, line quantum sensors,
Bowen'’s ratio apparatus, spectro-radiometers and the
relevant computer packages for processing historical
weather data for agro-meteorological planning. State-
of-the-art facilities for quality checking, storing of the
meteorological data of all the AICRPAM centres and
other weather stations of the country are also available.
It also maintains a website www.cropweatheroutlook.in
for providing agro-meteorological information, current
weather status and contingency crop plans to aid the
rainfed farmers across the country.

Agro-met data bank

Agronomy Laboratory: The laboratory is equipped
with all basic instruments for soil and plant analyses,
neutron moisture probes and root length measurement
systems. It supports research activities in crop hus-
bandry and soil and water management.

Animal Sciences Laboratory: Animal science labo-
ratory was established during X-plan for estimation
of proximate principles, fibre fractions, in vifro digest-
ibility of feeds and fodders, in wifro gas production,
deworming and vaccination of livestock, metabolic
studies with small ruminants, clinical biochemistry pa-
rameters like serum, proteins, cholesterol, calcium, mag-

nesium, albumin, etc.

Central Laboratory: The Institute has a central lab-
oratory, which has state-of-the-art instruments, In-

AN

ductivity Coupled Plasma (ICP) spectrometer, auto
analyser, CNS analyzer, atomic absorption spectropho-
tometer, HPLC and TOC analyzer. This laboratory
not only supports research at ICAR-CRIDA but also
assists the entire research network on rainfed agriculture
in the country and provides analytical services to insti-
tutions and individuals on payment.

Central laboratory

Entomology Laboratory: The Entomology laboratory
is equipped with modern facilities and equipment relat-
ing to insect rearing, bio-pesticide evaluation, testing
of pesticides, studies on pest development and assessing
the effect of climate change on insect life cycles.

GIS Laboratory: The Geographical Information Sys-
tem (GIS) laboratory supports in-house digitization,
mapping and analysis of watersheds,land use,land cov-
er change analysis and mapping of soil erosion, drought
incidence, and land degradation. The laboratory is
also equipped with advanced software like ArcGIS
(Ver.10.3.) with two add-on modules — ArcEngine
and ArcPad, digital satellite data interpretation software
- ERDAS Imagine (Ver.2015) with virtual and vec-
tor GIS add-on modules for analysis, Trimble DGPS,
ASD Spectro radiometer and CropScan.

Horticulture Laboratory: A laboratory has been es-
tablished during X five-year plan for analysis for soil,
plant, fruit, leaf and other horticultural samples/prod-
ucts. There is also a cool chamber for storage of fruits
and vegetables and their value-added products.

Hydrology Laboratory: ICAR-CRIDA has estab-
lished excellent infrastructure with GIS and GPS

facilities for conducting hydrology experiments. Com-
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puter controlled rainfall simulator and large tilting flume
have been installed, which are useful in conducting

micro plot experiments under controlled conditions.

Microbiology Laboratory:The laboratory is equipped
with facilities to conduct research on agricultural-
ly important micro-organisms including molecular
characterization. Important equipment includes phase
contrast and stereo microscopes, gas chromatograph,
vacuum concentrators, PCR and electrophoresis sys-

tems.

Plant Molecular Biology Laboratory: The laboratory
is well equipped with up-to-date facilities for carrying
out research activities pertaining to the molecular biol-
ogy of abiotic stress tolerance in rainfed crops such as
PCR machines, Gel documentation system, Gene gun,
Southern, Western and Northern blotting for achieving
their objectives.

s

Plant molecular biology laboratory

Plant Pathology Laboratory: The laboratory is
equipped with state-of-the-art facilities to pursue re-
search in disease epidemiology in relation to weather,
development of cost-effective and eco-friendly disease
management options, integrated disease management
and plant growth-promoting microbes.

Plant Physiology Laboratory: The laboratory has fa-
cilities to conduct research in stress physiology, plant
nutrition, crop modelling and climate change. It is
equipped with leaf area meter, UV-Visible spectropho-
tometer, osmometer, pressure chamber for measuring
water potential, cold centrifuges, plant canopy analyzer
and portable photosynthesis analyzer.

Soil Chemistry Laboratory: The laboratory is
equipped with instruments for estimating essential
nutrients required for plant growth. It supports re-
search activities on integrated nutrient management,
soil quality assessment, organic matter dynamics, car-

bon sequestration, etc.

Soil Physics Laboratory: The laboratory, besides basic
facilities, has instruments to measure physical proper-
ties of soil and special equipment such as particle size
analyzer, modulus of rupture apparatus, time-domain
reflectometer, rainfall simulator, hysteresis apparatus,
pressure plates and temperature data pads. The labora-
tory supports research and training in soil and water

management and land degradation.

Agriculture Knowledge Management Unit: Agri-
culture Knowledge Management Unit (AKMU) suc-
cessfully maintains I'T infrastructure of ICAR-CRIDA
and its services like Database, Application, website,
Internet and network security and its related services.
It also takes care need-based in-house Software and
Database development. AKMU successfully runs all
Internet-based service on National Knowledge Net-
work (NKN) connectivity. ICAR-CRIDA has 10%
generation desktops computers, Dell servers and Tyan
GPU server with 4 teraflops speed. Three large size dis-
play panels were installed in the conference Director’s
committee room for presentations. Two sets of wireless
collaboration devices were used for the seamless pre-
sentation from any device. AKMU successfully con-
ducted 123 WebEx videoconference sessions during
the year. All computers are connected to a Centralized
uninterrupted power supply (80 + 80 KVA). Websites
of CRIDA, NICRA, AICRPDA and ISDA hosted at
ICAR-CRIDA servers and updated regularly time to
time. Every Month, salary and I'T database updated and
generated salary slips, I'T statements and other reports

for disbursing salaries.

Dryland Gallery: The Institute maintains a Dryland
Gallery where the history of dryland research and re-
search achievements are highlighted through charts,
photographs and models.
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Dryland Gallery

Conference and training facilities: The Institute has
four air-conditioned conference halls with a seating
capacity of 30, 100, 20 and 120 besides an auditorium

for accommodating 250 persons.

Auditorium

Library: The institute has a central library with a col-
lection of over 9319 books and 5809 back volumes of
periodicals. It subscribes to 117 Indian and 10 Inter-
national Journals. The library extends online access to
foreign journals through a subscription of Agroforestry
Abstracts (CAB International). Under the National
Agricultural Innovation Project (NAIP), ICAR es-
tablished a Consortium for e-Resources in Agriculture
(CeRA) to access 2000 plus scholarly peer-reviewed
journals from the renowned publishers in the disciplines

of agricultural and related sciences.

Institute Technology Management Unit (ITMU):
The ITMU acts as a repository of Intellectual Proper-
ties (IPs) of ICAR-CRIDA and facilitates all sci-
entists in protecting and commercialization of their
IPs. The ITMU plays a key role in drafting MoUs,
MoAs, technology licensing, filing of patents, copyrights
and conducting awareness programs on IPR issues. It
also liaises between the institute and ICAR in fostering
public-private partnerships for knowledge generation
and dissemination in the field of rainfed farming for

the ultimate benefit of both the inventor and end-user.

Financial Statement for 2021 as on 31st March 2021 (Rupees in lakhs)

CRIDA AICRPDA AICRPDA

Utilized
3807.69

Sanctioned

2389.44

Sanctioned

3807.73

Staff Position as on 31st December 2021

Utilized
2389.44

Utilized
741.67

Sanctioned

741.67

Positions

Scientific 66
Technical 79
Administrative 48
Supporting 22
TOTAL 215

* Including Director and two scientists on deputation
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2.1. Resource characterization

2.1.1. Weather conditions at Hayathnagar Research
Farm (HRF)

At HREF, the total annual rainfall during 2021 was
1217.9 mm which was 73 per cent higher than normal
(704 mm). During the winter season, very meagre
rainfall was recorded in January, while 6.8 mm was
received during February. During the summer season,
no rainfall was recorded in March, while it was deficient
during April (-24 per cent) and the rainfall was excess in
May (181 per cent). During southwest monsoon season,
above-normal rainfall was received in all the months to
the tune of 5, 198, 46 and 114 per cent during June,
July, August and September, respectively. The highest
one-day rainfall of 158 mm was experienced on July
15,2021. Dry weather was witnessed during the winter
(Jan-Feb) season as only 7.6 mm rainfall was received
which is a 21 per cent deficit when compared to normal
(9.6 mm) (Fig. 2.1.1.1.). During the summer season
(March-May) 107.8 mm rainfall was recorded which is
44 per cent higher than the normal rainfall of 75 mm.
Excess rainfall received during southwest monsoon
(June-September) season, i.e. 969.6 mm which is 96
per cent more than normal rainfall of 494 mm. 132.9
mm rainfall received during post-monsoon (October-
December) season which was little higher than normal
rainfall of 137.2 mm.

During post-monsoon season, below normal rainfall
was received in October (98.6 mm) and December
(2.5 mm) months when compared to normal rainfall
of 107.6 mm and 5.5 mm, respectively. While 32 per
cent excess rainfall was recorded during November
month (31.8 mm) than the normal rainfall of 24.1
mm. The southwest monsoon (June-Sept) rainfall was
distributed in 45 rainy days while the annual rainy days
were 62. Within the southwest monsoon season, a dry
spell with a duration of 27 days was observed 2 times.
'The longest duration of 22 days was observed between
July 24 and August 14 and 9 days dry spell was noticed
from June 17 to 25. The month-wise rainy days during
southwest monsoon 2021 were June (9 days), July
(11 days), August (12 days) and September (13 days)

(Fig.2.1.1.2.). The country as a whole received 961.4
mm rainfall during the southwest monsoon season, 9

per cent excess than the long period average (LPA) of
881 mm.

During the year 2021, the monthly average maximum
temperature was above normal during January, March,
August, October and December months while the
below normal maximum temperature was recorded
in other months (Fig.2.1.1.3.). The highest positive
deviation in monthly average maximum temperature
from normal was observed in January (1.4°C) followed
by August (1.0°C). At the same time, the average
monthly maximum temperature was 2.2 and 1.5°C
lesser than normal in May and June, respectively. The
monthly average minimum temperature was above
normal by 2.9°C in November followed by January
(1.8°C) and December (1.1°C). The monthly minimum
temperature was below normal in six months and the
highest deviation was noticed in February (-1.6°C),
March (-1.5°C) and May (-1.1°C) (Fig.2.1.1.4.).
Weekly weather parameters recorded at HREF is
furnished in Table 2.1.1.1.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 2.1.1.2. Month-wise actual
and average rainy days at
Hayathnagar Research Farm,
CRIDA

Jan Feb Mar Apr May Jun

Fig.2.1.1.1. Rainfall in mm in
Hayathnagar Research Farm,
CRIDA

Jul Aug Sep Oct Nov Dec

Max Temp (°C)
Min Temp(°C)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 2.1.1.4. Month wise

minimum temperature at

Fig. 2.1.1.3 Month wise

maximum temperature at
Hayathnagar Research Farm,

CRIDA

Hayathnagar Research Farm,
CRIDA
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Table 2.1.1.1. Weekly meteorological parameters recorded at HRF during 2021

1 28.0 15.4 92.0 60.0 0.7 0.8 23.4
2 29.7 16.6 93.0 47.0 52 0.0 24.8
3 30.2 15.0 93.0 42.0 7.3 0.0 29.1
4 31.6 l6.1 92.0 40.0 3.9 0.0 28.9
5 29.5 14.8 87.0 45.0 7.6 0.0 31.0
6 29.7 12.5 90.0 39.0 0.3 0.0 37.4
7 31.3 14.6 84.0 45.0 1.0 0.0 34.0
8 299 16.3 87.0 42.0 0.3 6.8 32.0
9 35.1 16.9 80.0 30.0 0.8 0.0 40.6
10 35.4 17.0 80.0 31.0 0.9 0.0 42.0
11 34.7 17.3 82.0 34.0 1.3 0.0 41.9
12 34.8 18.9 72.0 40.0 1.5 0.0 47.9
13 36.8 20.5 60.0 30.0 1.6 0.0 55.6
14 37.5 21.9 60.0 37.0 1.4 0.0 51.2
15 35.3 20.8 84.0 46.0 0.8 9.8 45.1
16 36.8 21.9 70.0 40.0 0.8 4.4 45.6
17 37.2 23.2 63.0 39.0 0.5 3.4 53.3
18 36.2 23.5 75.0 46.0 0.4 1.2 53.4
19 37.2 24.6 75.0 46.0 0.9 19.8 54.9
20 35.0 23.3 80.0 56.0 1.6 69.2 45.1
21 37.0 24.9 72.0 38.0 2.0 0.0 55.4
22 35.7 24.7 77.0 51.0 2.4 0.0 59.4
23 33.0 23.7 79.0 62.0 1.8 64.6 39.7
24 31.7 22.7 86.0 65.0 2.5 24.6 36.9
25 32.3 24.0 77.0 58.0 2.1 0.0 42.6
26 32.9 23.2 81.0 57.0 1.5 22.6 33.5
27 32.6 22.8 83.0 61.0 1.6 50.0 35.9
28 28.5 22.3 86.0 77.0 1.6 234.0 22.0
29 28.7 219 86.0 73.0 1.2 72.4 22.4
30 30.9 22.4 81.0 64.0 2.3 16.4 29.2
31 30.7 22.7 74.0 60.0 2.8 0.0 39.8
32 33.1 23.4 77.0 59.0 0.7 0.0 36.4
33 29.5 21.7 85.0 70.0 1.6 28.8 26.8
34 31.6 21.7 89.0 65.0 0.6 56.6 28.8
35 28.9 21.5 92.0 82.0 0.6 130.2 25.2
36 28.3 20.8 91.0 73.0 1.1 143.4 16.9
37 30.5 22.4 85.0 61.0 2.2 4.6 26.1
38 30.5 219 87.0 68.0 0.4 25.0 25.3
39 293 21.7 88.0 71.0 1.1 96.4 22.0
40 31.3 22.3 88.0 64.0 0.7 2.8 25.5
41 31.3 20.8 89.0 58.0 1.1 95.8 33.6
42 30.2 17.1 85.0 53.0 0.5 0.0 27.4
43 30.1 17.0 82.0 57.0 0.8 0.0 25.2
44 28.9 19.3 86.0 66.0 0.8 0.0 24.4
45 28.6 16.5 86.0 48.0 0.5 0.0 21.5
46 28.5 211 92.0 72.0 0.5 5.6 19.5
47 28.5 20.0 96.0 71.0 0.7 26.2 15.0
48 28.2 17.4 88.0 55.0 0.7 0.0 20.6
49 29.9 15.7 89.0 48.0 0.7 0.0 22.8
50 27.6 16.6 91.0 54.0 0.7 2.5 19.5
51 27.6 10.0 89.0 34.0 0.6 0.0 20.2
52 28.9 14.3 93.0 53.0 0.7 0.0 22.6

MaxT, MinT, RH1, RH2 and WS are weekly average values; Rainfall (RF) and Evaporation (EVP) are weekly total values.
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2.1.2. Weather conditions at Gungal Research Farm
(GRF)

The total annual rainfall during 2021 was 932.5 mm
which was 25 per cent higher than the normal (748
mm) at Gungal Research Farm. Rainfall distribution
was good during 2021 as the total annual rainfall was
received in 58 rainy days while the annual average
number of rainy days is 43 only. Among the seasons,
the winter season (Jan-Feb) was the driest followed
by the summer season (Mar-May) as only 1 mm and
98 mm was received during 2021 against the average
rainfall of 13 and 85 mm, respectively. During the
southwest monsoon season (June-Sept), 697.5 mm
rainfall was received and it was 39 per cent more than
the normal rainfall of 502 mm. During this season, July
and September months experienced excess rainfall than
normal (July 141 per cent and September 42 per cent)
while lesser than average rainfall was received in June
(-31 per cent) and August (-8 per cent) (Fig. 2.1.2.1.).
An amount of 136 mm rainfall was received during the
post-monsoon season (Oct-Dec) which was 10 per cent
more than the normal rainfall of 149 mm. Regarding the
distribution of rainfall, southwest monsoon rainfall was
distributed in 42 rainy days while the average number
of rainy days was 30. In the case of summer and post-
monsoon seasons, rainfall was received in 6 and 7 rainy
days, respectively. The highest number of rainy days was
observed in July (13) followed by June and September
(10) (Fig.2.1.2.1). Occurrence of a dry spell (rainfall <

®Actual ®Normal 1 mActual ®Normal

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Fig. 2.1.2.1. Monthly rainfall distribution and number of
rainy days during 2021 at GRF
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Fig. 2.1.2.2. Weekly rainfall during 2021 at GRF

2.5 mm/day continuously for 7 days or more) during
the southwest monsoon season was witnessed three
times. The longest dry spell duration was noticed for
19 days (July 24-Aug 11) while a dry spell of 8 days
duration was experienced during June 19-26 and Aug
19-26. Weekly rainfall received at GRF is depicted in
Fig.2.1.2.2.

2.1.3. Unreaped Yield Potentials of Major Rainfed
Crops (D&A/AS/02)

District-level yield efficiency maps were developed for
7 important rainfed crops. A map depicting cotton yield
efficiency at the district level is furnished as Fig. 2.1.3.1.
There are 85 districts in India cultivating cotton with
more than 10,000 ha area. The 85 districts were divided
into 22 clusters based on climate, soil and irrigated
area parameters. The yield of districts within a cluster
is compared with the highest yield in the cluster and
efficiency is computed as a per cent of it. The yield
efficiency of 14 of the 85 districts is found less than 50
per cent indicating scope for doubling of cotton yield in
these districts. Maharashtra (4) and Madhya Pradesh
(4) states were found to have the highest number of
such districts.

A

Cotton Yield Efficiency at District Level
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Fig. 2.1.3.1. Groundnut yield efficiency at district level
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Improved version of the Yield Gap DSS (Decision

Support System) is available at http://www.icar-crida.
res.in:8129/

2.1.4. District Agricultural Contingency Plans
(DACP)

Based on the suggestions of The Parliamentary

Consultative Committee on Agriculture, Food, Civil
Supplies and Consumer Affairs, Government of
India (Gol), ICAR through the Natural Resource
Management (NRM) division and CRIDA, along
with agricultural universities and KVKs developed
contingency plans at district level for 650 districts
spread across all the 126 agro-climatic zones of the
country to deal with weather-related aberrations.

Availability of plans

The district-based contingency plans were prepared
for 648 districts in the country and hosted on ICAR/
DAC  websites  (http://agricoop.nic.in/acp.html,
http://crida.in/) and circulated to all state agriculture

departments during interface meetings.

Updation of DACPs

Updation of contingency plans is also taken up with
financial support from the Dept of Agriculture and
Cooperation, MoA and FW for all districts. During the
year 2021-22, about 67 plans have been updated with
support from SAUs thus totalling the updated DACPs
to 502.

Implementation of DACPs

* 'The contingency plans operationalisation requires
extensive planning both at the district and state
level. Sensitization of district authorities to respond
to various weather aberrations impacting the
agriculture sector is an important activity. As part of
the systematic sensitization exercise, the ICAR and
DAC organized interface meetings with concerned
line departments of the State Government before
the commencement of the Zharif season.

* During the year 2021, following the forecast of
the India Meteorological Department (IMD)
(during April and May) and South Asian Seasonal
Climate Outlook Forum (SASCOF) (during
April) (Fig. 2.1.4.1.) from above-normal rainfall
conditions to normal conditions, interface meetings
were organized across seven states (Maharashtra,
Karnataka, Telangana, Odisha, Gujarat, Madhya
Pradesh and Rajasthan) during the season.

(o
N

Issued during April 2021 Issued during May 2021

Fig. 2.1.4.1. Southwest season rainfall forecast issued by
IMD and SASCOF

Though there were dry spells during the season and
delaysin monsoon in a few states, the monsoon picked
up soon after normal monsoon was witnessed. Since
the commencement of the organization of interface
meetings for operationalization of contingency plans
from 2014, a total of 55 meetings were held across
different states.

2.1.5. Groundwater recharge prospects

The rainfall distribution coupled with total rainfall
greatly influences the groundwater recharge during
the monsoon period. Since the exact estimation of
groundwater recharge would require considerable time
and large quantities of data, a qualitative estimation
of groundwater recharge prospects due to rainfall was
devised by interpreting the rainfall received on a week-
to-week basis at the district level. For example, if scanty
rainfall is received in more than 65 per cent of weeks
or deficit rainfall is received are more than 80 per cent
of weeks on a cumulative basis, the recharge possibility
is considered to be extremely low. Criteria followed
for groundwater recharge prospects are given in Table

2.15.1.
Table 2.1.5.1. Criteria followed for groundwater

recharge prospects

S. | Per cent of deficit | Per cent scanty Groundwater
No rainfall weeks rainfall weeks | recharge prospects
1 80 65

Extremely low

2 70 50 Very Low
3 50 30 Low

4 30 10 Medium
5 10 0 Normal

Rainfall data available from IMD (www.imd.gov.in)
during the current monsoon was utilized for the analysis
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purpose. Based on the above criteria analyzed for about  groundwater recharge prospects was estimated in about
672 districts in major states of the country, groundwater 123 districts. State-wise distribution of groundwater
recharge due to monsoon rainfall was normal in about  recharge prospects is given in the following table 2.1.5.2.
424 (63 per cent districts). Extremely low to very low

Table 2.1.5.2. Groundwater recharge prospects in different states across India during 44arif season-2021

Andhra Pradesh - - - - 13 13
Arunachal Pradesh 11 - 1 - 4 16
Assam 9 2 2 2 12 27
Bihar 1 - 1 = 36 38
Chhattisgarh 2 2 = 3 20 27
Goa = = = = 2 2
Gujarat 9 2 9 11 2 33
Haryana 1 = 1 1 19 22
Himachal Pradesh 1 1 = 1 9 12
Jammu & Kashmir 5 1 5 5 4 20
Jharkhand 1 = 3 2 18 24
Karnataka = = 1 = 29 30
Kerala 5 5 2 = 3 15
Madhya Pradesh 2 6 3 2 38 51
Maharashtra - 1 - 2 33 36
Manipur 5 1 2 = 1

Meghalaya 2 1 1 = 3 7
Mizoram 4 = 1 = 3 8
Nagaland 7 = 1 = 3 11
Odisha 6 3 6 6 9 30
Punjab 3 2 3 5 9 22
Rajasthan = 1 4 12 16 33
Sikkim 1 - - - 3 4
Tamil Nadu - - 1 - 37 38
Telangana = = = = 33 33
Tripura 1 1 = = 2 4
Uttar Pradesh 3 12 10 11 39 75
Uttarakhand - 1 1 2 9 13
West Bengal 2 = 1 1 15 19
Total 81 42 59 66 424 672

/2
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2.2. Rainwater Management
2.2.1. Drought

management: Improving food security and resilience
of the drought affected states in India

monitoring, planning and

Validation of South Asia Drought Monitoring System
Index (SADSI) for rainfed and irrigated agriculture
for selected drought-prone sub-districts on a
developmental scale is being carried out in collaboration
with International Water Management Institute
(IWMI), Sri Lanka. As part of the validation of the
Integrated Drought Monitor Index (IDSI) (developed
by IWMI) under Indian conditions, experimental sites
are identified at Hyderabad (ICAR-CRIDA research
fields of NICRA-TDC

operating centres in Kurnool, Anantapur, Aurangabad,

farms), selected farmers’

Jalna and Khammam districts. Data on crop growth

of dominant crops in the selected fields are being
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monitored along with rainfall information which would
be verified with IDSI. Monsoon season was monitored
for rainfall departures, dry spells and maximum dry
spells during the season. District-based normal, actual
and departure from normal rainfall was estimated for
each district and the whole of India (Fig. 2.2.1.1).
Categorization of districts (as per IMD criteria) was
done based on normal rainfall and the actual status

during kharif'season 2021 (Table 2.2.1.1.).

Cumulative Actual Rainfall Distribution
01.06.2021 10 29.09.2021

Rainfall (mm)

I <= =0
501-750
7511000

I - 1000

N
\

Fig. 2.2.1.1. District-based normal, actual and departure from normal
rainfall for different districts of India.

Table 2.2.1.1. Categorization of districts (as per IMD criteria) based on normal rainfall and actual status

during £harif season 2021

<500

500-750 - 25

750-1000 - 34

1000-1500 1 54

>1500 4 28

No. of districts 8 154

One hundred and sixty-two districts out of 695 districts
for which data is available received less than 75% of their
normal rainfall. About 30% of districts in high rainfall
zone of >1000mm received deficient rainfall during the
season. Similarly, the maximum dry spell at different
thresholds of 2.5 mm and 10mm based on IMD grid
data for the kbarif season of 2021 is estimated (Fig.
2.2.1.2.). The maximum dry spell observed during the
kharif season in selected states based on daily block/
mandal level rainfall is depicted in Fig. 2.2.1.3. The
occurrence of dry spells at different locations can be
monitored through dry spell maps generated at weekly
intervals for interventions by line departments (Fig.
2.2.1.4).

(is

N

3 13 57 39 10 122

60 40 14 139
92 38 12 176
98 15 168
49 8 1 90
356 140 37 695

Fig. 2.2.1.2. Maximum dry spell at different thresholds of 2.5 mm and
10 mm based on IMD grid data for the kharif season of 2021

Fig. 2.2.1.3. Maximum dry spell observed during the kharif season in
selected states based on daily block/mandal level rainfall
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° threshold

Fig. 2.2.1.4. Occurrence of dryspells at different locations generated at

weekly interval

2.2.2. Study on performance and economics of farm

ponds for sustainable rainfed ecosystems

Performance of farm ponds constructed under difterent
schemes like Krishibagya (Karnataka), NGO’s (RDT),
MNREGA, NICRA and Individuals (A.P.) and in

Annual Report 2021

Rajasthan, NHM, RKVY, PR department, Agriculture
department and NICRA were evaluated for economic
gains under rainfed ecosystem. Farm pond with cement
+ soil lining (6:1) was found effective in scarce rainfall
zone (Rayalaseema) in Andhra Pradesh, High-Density
Poly Ethylene (HDPE) (250 microns) sheet lined farm
ponds were found useful in eastern dry zone with semi-
arid Alfisols of Karnataka, HDPE (500 microns) sheet
lined farm ponds were found effective in the southern
zone with semi-arid Vertisols in Rajasthan. The major
constraints observed in this study were the exposure of
lining material to high temperature, poor maintenance
of lining material, possible physical damage by animals
and availability of runoft during the off-season.

2.2.3. Water resources development and livelihood
improvements of farmers in rainfed areas: an on-farm

research

The cadastral boundaries of three villages namely
Nagampet, Mallampet and Edagutta which lie in
Kondampet watershed was delineated with a drainage
area of 5886 ha (Fig. 2.2.3.1.). Inventory of samples and
data collection on water utilisation patterns and crops

grown are under progress.

Study area:

LULC map Soil map

Fig 2.2.3.1. Location of the study area and land-use land cover and soil maps

2.2.4. Design and development of sub-surface water
harvesting and recycling system for augmentation of
farm ponds in dryland agriculture

An experiment was initiated in 2019 at Gungal Research
Farm, ICAR-CRIDA to design and develop the sub-
surface water harvesting system and recycling system
for enhancing water harvesting and storage to augment
the efficacy of farm pond technology. The experimental

Gs

setup includes the installation of a subsurface drainage
system. The device for measuring subsurface runoff was
installed at the field which includes a multi-slot division
connected with a water storage tank (Fig. 2.2.4.1.).
Additionally, a surface and subsurface drip irrigation
system was also installed using the same trench in
which the subsurface drainage system was installed.

Thus, in this system farm pond was augmented with

N
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additional subsurface water harvesting and an efhicient
water management system (Fig. 2.2.4.2.). The sub-
surface drip irrigation system was developed in such a

way that farm machinery application could be allowed

(Fig. 2.2.4.3.).

Fig.2.2.4.1. Fixing

of multi-slot divisor

with water storage
tank for runoff

measurement

Fig.2.2.4.2.
Installing subsurface

Fig.2.2.4.3.
Agricultural

drip irrigation system operations in

the field with
subsurface drip

irrigation system

2.2.5. Identification and site selection for water
resource development and management in tribal
regions of Adilabad district

Forty farm pond sites spread over 3 mandals and 7
villages in the Adilabad district of Telangana were
identified under TSP. The geo-tagging of these locations
of proposed farm ponds in TSP villages was completed
for 45 farmers.

2.2.6. Soil water dynamics in raised bed with modified
furrow system and supplemental irrigation in Alfisols

The study was initiated in 2021 to evaluate the efficacy
of raised beds with modified furrow systems and
supplemental irrigation on the productivity of selected
crops and to model the soil water dynamics in the root
zone of the crops. Raised bed with modified furrow
system with coir pith compost/FYM application
conserved more moisture, resulting in increased crop
growth,biomass and grainyield in maize crop. Compared
to control with 8.5 per cent (db) soil moisture, raised
with furrows conserved moisture up to 9.8 per cent (db)
and by addition of coir pith compost and FYM in raised
bed furrows, it retained moisture up to 12.5 per cent
(db) by 25 DAS (August). Compared to control, raised
with furrows increased the grain yield of maize by 11
per cent. Raised bed furrows with moisture-holding

Go
N

materials like coir pith compost/ FYM, increased yield
up to 16 per cent & with 2 supplemental irrigations,

yield increased >30 per cent compared to control.

Raised bed with modified furrow system in maize
2.3. Crops and cropping systems

2.3.1. Development of mapping population and
genetic enhancement for drought tolerance in maize

In India, maize is mainly cultivated under rainfed
conditions (~80 per cent) during &barif season. Drought
stress at anthesis-silking initiation and grain filling
stages cause significant yield losses in maize. Developing
drought-tolerant crops with better water use efficiency
is very important to feed the ever-increasing population.
Identification of morpho-physiological traits associated
with drought stress and using them in the evaluation of
genetic resources will be critical in the crop improvement
program. Quantitative Trait Loci (QTLs) identification
by phenotyping and genotyping of mapping population
associated with drought tolerance related traits will
further help to accelerate the genetic enhancement of
drought tolerance in maize through marker-assisted
selection (MAS) breeding.

Seventeen hybrids and four checks were evaluated
under rainfed conditions. The flowering and yield-
related traits such as days to anthesis (DA), days to
silking (DS), anthesis silking interval, cob weight
(CW), hundred seed weight (HSW), total biomass
(TB) and grain yield per plant (GY) were recorded.
The RIL mapping population (HKI161/SNJ201126)
was evaluated under well-watered and water-stressed
conditions. Various parameters such as relative water
content (RWC), normalized difference vegetation




ICAR-CRIDA

Annual Report 2021

index (NDVI), canopy temperature depression (CTD),
quantum yield (QY), net CO, assimilation rate (AN),
stomatal conductance to water vapor (gs), transpiration
rate (TR), leaf temperature (LT), anthesis silking
interval (ASI), plant height (PH), cob height (CH), cob
length (CL), number of kernel rows (NKR), number
of kernels per row (NKPR), cob weight (CW), total
biomass (TB) and grain yield/ plant (GY). For SNP
genotyping, a subset of 79 RILs was used representing
the entire genetic diversity of the mapping population,
along with parents SNJ201126 and HKI161 in
triplicates. High throughput SNP genotyping was
carried out at Bionivid Technology Pvt. Ltd. Bangalore,
India. Linkage map construction, QTL analysis and
multi-environment (MET) analysis were carried out

using QTL IciMapping software, version 4.2.

The ANOVA for the hybrid trial revealed significant
variances among hybrids for all traits. The days to
anthesis ranged from 40 to 57.67 days while days to
silking ranged from 42 to 60 days. The grain yield
ranged from 51.97 to 11.03 g/plant. Among hybrids
evaluated SNJ201126/RJR385, SNJ201126/710115,
HKI7660/5NJ201126, Z10115/HKI161, HKI161/
SNJ201126, Z10115/HKI7660 performed at par in
terms of yield (79.35 — 101.14 g/plant) when compared
to commercial hybrids.

'The RIL population showed wide variation for morpho-
physiological and yield-related traits under well-water
and water stress conditions. Frequency distribution
histograms for most of the morpho-physiological
and yield-related traits showed normal distribution.
This indicates that selected RILs captured the genetic
variability of the whole mapping population to be
utilized for QTL identification. The maximum number
of markers was detected on chromosome (chr) 2 and the
minimum number of markers on chr 10. A total of 40
QTLs associated with 17 traits under well-watered (26)
and water deficit stress (14) conditions were identified,
of these 14 were major QTLs identified for the traits
viz., RWC, NDVI, CTD, AN, gs, TR, PH, CH, CL,
NKPR and CW.The LOD score values for these QTLs
ranged between 2.54 and 6.07 capturing phenotypic
variation ranging between 15.05 to 22.34 per cent.
While 26 minor effect QTLs were identified for the
traits viz., NDVI, CTD, QY, AN, gs, TR, LI, CH,
NKR, NKPR, TB, CW, GY with LOD score values
ranging from 2.52 to 3.37 and PVE percentage ranging
between 6.75 and 14.91 per cent. The function of the
candidate genes associated with QTLs corroborated
with the trait of interest.

Co — localization of QTLs for TR and ASI on chr 1
(qTR-1-1, qASI-1-1), g_and GY on chr 6, (qg-6-2,
qGY-6-1),g and TR on chr 7,(qg -7-1,qTR-7-1) were

56[ RV AYS

QTL hotspot

GAN3-1

qTR3-1

GAN3-2

[53_169283017 ] [53_173528165 ] Flanking markers

(rs129542985 | (s3_173443508 i rh
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Fig. 2.3.1.1.QTL hotspot identif ied for traits net CO2 assimilation rate and transpiration rate using combined phenotyping data under

well-watered and water deficit stress conditions
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detected. QTLs which expressed both under well water
and stress treatments by MET analysis were detected
for AN, g, NDVI, NKPR QY, and TR. Three QTL
hotspots were identified. The region between the marker
interval, S3_169283017- rs129386882 on chromosome
3 (15cM) encompassed three QTLs for the traits net
CO, assimilation rate and transpiration rate gAN3-1,
qTR3-1 and qAN3-2. with LOD scores ranging from
2.51 to 3.24 and the phenotype variance ranging from
10.10 to 17.24 per cent. The region between the marker
interval, rs130916094 - rs849450935 on chromosome
8 (27cM) encompassed two QTLs for cob height and
plant height qCH-8-1 and qPH-8-1 with LOD scores
2.78,3.19 and the PVE percentage 14.9,17.98 per cent,
respectively. The region between the marker interval,
S2 213060766 - S2 14679066 on chromosome 2
(33cM) encompassed three QTLs for the traits cob
weight, total biomass and grain yield qCW-2-1, qTB2-
1, qTB-2-2 and qGY2-1 with LOD scores ranging
from 2.53 to 4.23 and the phenotype variance ranging
from 10.54 to 22.33 per cent. The QTL hotspot region
for AN and TR on chr 3, encoded for genes involved
in signal transduction pathway under water-deficit
stress tolerance and maintenance of plant membrane
and cell wall integrity. While QTL hotspot for PH
and CH encoded genes involved carbon utilization in
plant growth and development, directed movement
of proteins in the cell and transmembrane transporter
activity.

2.3.2. Genetic enhancement for nutritionally rich
high yielding horse gram varieties suitable for rainfed
conditions

Horse gram [Macrotyloma uniflorum (L.) Verdc] is
an important drought hardy, climate-resilient dual-
purpose rainfed crop adaptable to grow in poor soils with
minimum or nil input and aftercare. It is the cheapest
source of protein, vitamins, minerals and dietary fibre
for the rural and tribal population. It is known as a
poor man’s pulse because it is consumed only by the less
privileged population of the society.

This year, twenty-two genotypes of horse gram
genotypes including six checks were evaluated in

RBD under rainfed conditions at HRF. CRHG-19

(s
N

was earliest in flowering and maturity followed by
CRHG-9 and AK-42. The highest yield was recorded
by CRHG-22 followed by CRIDA-18R, CRHG-16
and CRHG-4. The lowest canopy temperature was
recorded by CRHG-4 whereas the highest SPAD value
was recorded by CRHG-6 followed by CRHG-4. The
seeds will be analyzed for nutritional and antinutritional
factors.

Development of mutant population

Three released varieties of horse gram CRIDA 18R,
CRHG-19 and CRHG-22 were treated with two doses
of EMS (Ethyl Methane Sulfonate) viz., 0.2 and 0.3
per cent. Four hundred seeds of each variety were pre-
soaked overnight in distilled water. Two hundred seeds
each were soaked in 0.2 per cent and 0.3 per cent EMS
solution for six hours with occasional stirring. After six
hours the seeds were washed and rinsed thoroughly in
distilled water and soaked in distilled water for three
hours. After three hours 50 seeds were kept in Petri plate
for germination studies and 150 seeds were sown in five
rows of 3 m length along with control. The germination
was recorded and in the seedling stage chlorophyll
mutations were noted in later stages few recovered and
few mutations were lethal. The germination percentage
was calculated and found that CRIDA18R treated with
0.3 per cent EMS recorded the highest germination
percentage of 58.66 followed by CRHG-19 treated
with 0.2 per cent EMS (52.66 per cent). The lowest
germination percentage was noticed in CRHG 22
treated with 0.3 per cent of EMS (21.33 per cent and
0.2 per cent EMS (30.66 per cent).

Evaluation of F, and F, population of horse gram

Generation advancement of 9 F, crosses and 12 F,
crosses of horse gram were carried out and single plants
were selected and harvested.

Multilocation trial of horse gram

Eleven entries including three released varieties of
CRIDA as check were evaluated in RBD in three
replications at HRF. The entries HG-13, HG-14 and
HG-10 were earlier in flowering and maturity. HG-7
was the highest yielding entry followed by HG-6 and
HG-5.
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Breeder seed production of released varieties

Breeder seed production of CRIDA released varieties
viz., CRHG-19, CRHG-22 and CRIDA 18R were
carried out and about 2 quintal breeder seeds is produced
during this year.

2.3.3. Assessing the potential of mechanized strip
row intercropping systems for crop intensification as
a climate adaptive strategy in rainfed agriculture

An experiment on evolving mechanized flexible
cropping systems suitable for rainfed lands which
have already established the sowing of strip row
intercropping system, along with the soil and water
conservation measure of broad bed furrow (BBF) in
addition to which could accommodate an extra post-
monsoon crop (either as a relay crop or as a sequence
crop in place of harvested medium duration cereal/
millet crop/short duration legume), horse gram, in this
case, and it’s mechanized management operations was
carried out in Hayathnagar Research Farm. The test
crops are sorghum/bajra and pigeon pea. This system
was compared with the strip row intercropping without
BBEF. CRIDA 9 row planter was used for the successful
sowing of the system and BBF planter was also used

successfully.

Both the sorghum and pigeon pea yielded on an
average to the tune of 300 — 400 kg each per hectare
in addition to some fodder from horse gram and not
much difference in grain yield was observed between
the strip intercropping system with BBF and the strip
intercropping without BBF treatments for the rainfall
distribution during 2021 (Fig.2.3.3.1.). However, high-
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Fig 2.3.3.1 Pigeon pea seed equivalents (kg/ha) of 4:4 sorghum and
pigeon pea strip row intercropping systems with and without BBF
during 2021
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intensity rainfall events have an impact on the retention

of BBF in rainfed Alfisols.

2.3.4. Development of fodder based cropping system
to improve livelihood security in rainfed areas

A field experiment was carried out with seven crops/
crop-fodder combinations: Sorghum/annual fodders
(fodder cluster bean — fodder cowpea — fodder horse
gram), sorghum + pigeon pea’hedge lucerne, sorghum
+ pigeon pea/guinea grass, castor/hedge lucerne, castor
/guinea grass, sole sorghum, and sole pigeon pea to
identify sustainable fodder based cropping systems with
higher system productivity and resource use efficiency
to meet the fodder needs of rainfed farmers.

Since the outputs from each system are different, they
were compared based on sorghum equivalent yield
(SEY) and system productivity. Highest SEY was
recorded in sorghum + pigeon pea/guinea grass (Fig.
2.3.4.1.) The highest system productivity of 69445kg/
ha were obtained with sorghum + pigeon pea/hedge
lucerne, followed by castor + hedge lucerne (62762kg/
ha) (Fig. 2.3.4.2.). In both these systems, the perennial
fodder (hedge Lucerne)
significantly to system productivity. Due to good

component contributed

rains, five perennial cuts were harvested. The system
productivity of sole pigeon pea is the lowest due to the
poor yield in this year and no fodder component. These
four systems are also better in providing green fodder
for at least 8-9 months without any supplementary
irrigation. In addition, these systems resulted in less
water loss (40-48 per cent less), sediment loss (50-58
per cent less) and less pest and disease incidence due to
diverse crops and higher number of natural predators.
'The value of fodders is expected to be further magnified
when they are efficiently utilized to enhance livestock

productivity.

System productivity of various cropping system
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Fig 2.3.4.1 System productivity of various cropping system
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Sorghum Equivalent Yield

Sorghum/Annual
fodders

Sorghum + Sorghum +
Pigeonpea/Hedge Pigeonpea/Guinea
Lucerne grass

Castor/Hedge  Castor/Guinea
lucerne grass

Sole Sorghum  Sole Pigeonpea

m SEY

Fig 2.3.4.2 Sorghum Equivalent yield of various cropping system

2.3.5. Dry fortified Total Mixed Ration (TMR) for

indigenous sheep

Agricultural crops generate considerable amounts of
leftover residues which is a great pool of nutrients for
livestock if utilized properly. The current investigation
has been carried out to fetch the benefit of crop residue
into Total Mixed Ration (TMR) as well as fortify them
with suitable additives to enable indigenous sheep to
overcome heat stress. The overall objective of the project
is to prepare combinations of crop residues as fortified
TMR ration for fattening sheep.

Table 2.3.5.1. Composition of TMR in study

Non-fortified

Ingredients TMR For(tlif,}ff/l’};l)v[R
(NFTMR)
Chuni 35.0 35.0
Stover 15.0 15.0
Dry fodder 30.0 =
Tamarind shell - 30.0
Brans 10.0 10.0
Jaggery 8.0 8.0
M.M. 2.0 2.0
Salt 1.0 1.0
Price (Rs/ kg) 10.67 10.36

Tamarind shell was added to the TMR @ 30 per cent of
total weight as a replacer to dry fodder (Table 2.3.5.1)
to act as heat stress ameliorative fortification agent.
TMR using tamarind fruit shell was evaluated as an
additive in dry TMR during summer. Both the ration
had Crude protein — 11.5 per cent, Crude fat - 4 to
5 per cent, and Crude fibre - 18 to 19 per cent and
had good palatability. An improved growth rate was
observed in terms of ADG as 65g per day in FTMR
group as compared to 53g per day in NF'TMR group
(Fig.2.3.5.1.).
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Fig. 2.3.5.1 Body weight (kg) of Nellore sheep during 9 weeks of
rearing under different TMR feeding regimen

2.3.6. Biofortification for improved nutritional traits

on selected dryland crops (CS/FIN/01)
A field experiment was carried out at HRF, CRIDA

with ten treatments to biofortify nutritional trait in
selected dryland crops. The treatments were, T : NPK,
T,: NPK + PSB, T,: N, T-4 NPK + FeSO T,: NPK +
ZnSO T NPK + FeSO + ZnSO (soilapplication
with PSB), T.: NPK + FeS8O (FS) F: NPK + ZnSO
(FS) T,;: NPK + FeSO +ZnSO (foliar application with
PSB), T,: NPK + Fe8O, and ZnSO, (SA) + FeSO, +
ZnSO, (one foliar spray) with PSB. Sorghum variety
CSV — 23 seed was biofortified/treated with PSB-3
at the time of sowing. Nutritional quality parameters
estimated in sorghum grain were total carbohydrates
and total ash.

Among the treatments, higher total carbohydrate
content (Fig.2.3.6.1.) was found in treatment T, (71
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Fig. 2.3.6.1. Effect of treatments on carbohydrate and ash content of
Sorghum grain
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g) followed by T, whereas lower content was seen in
treatment T, (51 g) alone. The treatments, T, T, and T |
(3.00 g) were on par for the ash content (Fig.2.3.6.1.).
This shows that in the treatment were both soil

application and one foliar spray of FeSO, and ZnSO,

increased the total mineral content in grain.

2.3.7. Physiological characterization of tillering
genotypes of maize for rainfed conditions

A natural mutant with ineffective tillers was identified
at CRIDA. To improve the number of effective tillers it
was crossed with Teosinte. The progeny of mutant and
Teosinte was crossed with African tall to improve tiller
height. The above crossing with Teosinte and African
tall, using them as male parent was done in alternate
seasons. After 4 years of crossing these were again
crossed with maize composite Harsha to attain the
effective cob size as well as normal maize seed. This was
followed by recurrent selection, backcrossing, selfing,
half-sib, full-sib followed by pedigree breeding method
and selection in each season to identify plants with
desirable characteristics of higher number of tillers,
tillers with effective cobs and normal maize type seed.

During the harif season, the tillering maize plants with
three tillers that are equally tall and productive as of the
main stem were identified. It was observed that pollen
from productive tillers (tiller with cob) had exhibited
better tillering ability in the off springs as compared
to the oft spring obtained from pollen from main stem
within the tillering plants. It was observed that 60 per
cent of the progeny had tillers in the next generation.
Further advance of identified lines with better tillering
ability is in progress.

2.3.8. TmapGen+: Online Interactive Thematic map
Generator (CS/ CA/41)

TmapGen+ is an automated thematic map-generating
web tool based on user input. Non-GIS users can
visualize their biophysical and socio-economic data as
thematic maps on the fly. A web interface was developed
using Streamlit to create thematic map in three steps.
Step 1: User has to select base map for which the
thematic map has to be generated. Step2: Download
data template for the selected base map and fill the user

data for each parameter. This interface can read up to 5

G

user parameters. Step 3: Upload filled data template for
generating the thematic map. This interface allows to
change the colours and overlay the parameters.

2.3.9. Crop pest surveillance and advisory project

(CROPSAP) in Maharashtra

Daily weather data (Tmax, Tmin, Morning RH and
rainfall) was collected from IMD Mumbai (www.
imdmumbai.gov.in), Nagpur (www.imdnagpur.gov.
in), Pune (www. aws.imd.gov.in:8091) websites and
Rainfall: Mahawedh project. Missing daily weather
data was also compiled from IMD Automatic Weather

Stations (IMD-AWS), for all districts during 2021-22.

Corresponding pest data was collected from https://

cropsap.maharashtra.gov.in/dept/ website and
downloading pest data as per SMW for district
and Tehsil level. Isoline maps were prepared using
ARCGIS for maximum and minimum temperatures
and interpolation maps of RH, rainfall and moisture
adequacy index (MAI) superimposed with pest data
received from field scouts for different crops wiz.,
soybean, cotton, rice, pigeon pea, chickpea, maize,
sorghum and sugarcane. These maps were provided
regularly to different partner institutes of CROPSAP
project the
Agriculture, Govt. of Maharashtra for facilitating pest

control advisory. All the maps generated during the year

and Commissioner, Department of

were uploaded on weekly basis in the Crop-Pest DSS
website of CRIDA highlighting the risk-prone districts
for different pests and diseases.

Spatial distribution of MaxT(°C) vs Pod Damage in Tur during 10 Dec - 16 Dec, 2021(Week-50)
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Fig. 2.3.9.1. Spatial distribution of Max (°C) Vs Pod damage in
pigeon pea during 10 Dec-16 Dec, 2021 (Week 50)
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Spatial distribution of Cotton Pink Bollworm Severity based on CROPSAP Data (Aug - Sep,2021)

Weeks with above ETL
No Data
| Low (0-1)

I very High (>8)
1.cm =36 km

Fig. 2.3.9.2. Spatial distribution of cotton pink bollworm severity
based on CROPSAP data (Aug-Sep, 2021)

2.3.10. Evaluation of low-cost approaches for the
management of fall army worm (FAW), Spodoptera
frugiperda in maize

The fall armyworm (FAW), Spodoptera frugiperda (]J.
E. Smith) (Lepidoptera: Noctuidae), is a new invasive
insect pest, polyphagous and highly destructive insect
pest of economically important crops such as maize,
rice, sorghum, cotton and vegetables. It is well known
that the control of this insect pest is achieved by
applying several rounds of insecticides which in turn
become very costly and may lead to the development
of insecticide resistance also. With this background
evaluation of low-cost approaches for the management
of FAW was initiated. Creation of crop diversity by
adopting an intercropping system like maize + pigeon
pea and maize+ cowpea in 1:2 ratio and were compared
over maize sole crop. These three cropping systems are
main plots and sequential application of various pest
control options/components was adopted to have low-
cost evaluation. Various pest control options/treatments
are as follows, i. application of K Nutrition (higher
dose of K@ 20 kg/ha), ii. Prophylactic (application of
dry fine sand after sieving in leaf whorl of maize crop
at regular intervals, Application of 5 per cent sugar
solution), iii. Biorational (application of NSKE 5 per
cent and Vitex negundo leaf extract solution 1/10 w/w),
iv. Chemical (insecticide application of Emamectin
benzoate, chlorantraniliprole, Thiodicarb, v. Integrated

measures (integration of all measures excepting
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chemical treatment), and vi. untreated check (without
any application for pest control). These served as
subplots and the design of the experiment was split-
plot and all were replicated thrice.

Data on pest incidence- absolute, leaf damage, dead
hearts formation and natural enemy population at
regular intervals was recorded and the impact of various
pest control approaches on absolute larval population
across three cropping systems was depicted in Fig

2.3.10.1.

Significant variation of larval population was noted
among three cropping systems and treatments. The
reduction of pest population was higher in chemical and
integrated treatments and was at par with each other.
The rest of the treatments also caused a reduction of
larval population than the untreated check. The mean
incidence larval population was lower in chemical and
s34 =199.6,p < 0.05) and was

higher in in maize +cowpea intercropping system (F,

integrated treatments (F

,34

= 16.20, p < 0.05) than sole crop of maize crop. The
interaction between cropping systems and treatments

=3.88, p<0.05)

was also significant (F, ,,

Maize + Cowpea

No. of Larvao/ Plant

No. of Larvae/ Plant

Standard Week

Impact of various cost

Maize +Pigeonpes

No. of Larvae/ Flant

Fig.2.3.10.1. Impact of various cost-effective pest control options
against S. frugiperda across different cropping systems

2.3.11 ARIMAX- Artificial Neural Network hybrid

model for predicting semilooper incidence on soybean

Field datasets of eight seasons of Maharashtra were used
to study the influence of weather factors on soybean
semi looper (Chrysodeixis acuta) incidence. Kendall’s
correlations revealed a significant and positive influence
of maximum temperature (MaxT), MaxT deviation,

minimum temperature (MinT), MinT deviation and
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rainfall (RF). Relative humidity (RH) negatively
influences the pest. The multiple linear regression
indicated the significance of MaxT, MaxT deviation,
MinT deviation and RF accounting for only four per
cent of variations in semi looper. Nonlinear models
individually and in the hybrid mode indicated the best
performance of hybrid of autoregressive integrated
moving average with exogenous variable (ARIMAX)
with artificial neural network (ANN). The non-linear
models were evaluated based on statistical measures of
mean square error (MSE) and root mean square error
(RMSE). The proposed artificial intelligence-based
non-linear ARIMAX-ANN model has the potential for
forecasting the current week’s semi looper incidence on
soybean one week in advance based on weather factors
of the previous week across Maharashtra. ARIMA-
ANN hybrid methodology is given in Fig. 2.3.11.1.
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Fig.2.3.11.1 Schematic representation of ARIMA-ANN hybrid
methodology

2.3.12. Rhizo-microbiome of rainfed crops under

semi-arid region of India

A pot experiment in groundnut (cv. K-9) was conducted
under rainout shelter to assess the effect of different
levels of moisture stress on soil microbial population,
plant growth and physiological parameters.

Population of different functional groups of soil

microorganisms

Enumeration of culturable soil microbial populations
such as bacteria, fungi, actinomycetes, phosphorus
solubilizing bacteria (PSB), free-living nitrogen-fixing
bacteria (NFB) and Pseudomonas spp. was done using
suitable growth media. The population of PSB, NFB

and Pseudomonas spp. decreased as the level of soil

y

moisture content decreased from 20.6 to 4.9 per cent.
'The population of PSB was lowest at 4.9 per cent soil
moisture content (Fig. 2.3.12.1.).

WEBacteria M Funy
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Fig2.3.12.1. Efféct of soil moisture stress on culturable soil microbial population
* PSB-Phosphorus solubilizing bacteria, NFB- free-living nitrogen—fixing bacteria

Initial soil physico-chemical parameters such as available
NPK and organic carbon contents were 182.37, 15.13,
215.10 kg ha?and 0.62 per cent, respectively. The soil
was sandy clay loam in texture with a pH of 6.46. The
soil moisture content at field capacity and permanent
wilting point was 20.5 and 4.40 per cent, respectively.

The soil moisture stress was imposed at 35 DAS
(flowering) and 79 DAS (pod development). The plant
parameters such as plant biomass, shoot length, the
number of pods and pod weight were recorded. The
plant biomass ranged from 40.25 to 310.75 (g/plant)
and decreased substantially when soil moisture content
decreased.

2.3.13. Collection and evaluation of tamarind
germplasm from rainfed areas of Deccan and Bastar
plateau

Systematic evaluation of 22-year-old 40 accessions
of tamarind in the field at HRF was carried out for
flowering, yield, and fruit characteristics. For the year
2021-22 flowering started from the first week of May-
2021 and continued up to the end of September 2021.
Out of 40 accessions evaluated at the HRF, 35 accessions,
had flowering and fruit yield. The best promising
accessions for the year 2021-2022 are BDM-3, Red,
Vellore-29, KRMR, SMG-3 and Hasnur-5. There
was staggered flowering in accessions like Hasnur- 3,
PKM-1and NTI-85. In accessions like NTI-86, N'T1
-14, NTI- 42, NTI-60 and SMG-3 flowering was high

but fruit set was very low. Observations recorded on

\23
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pod characteristics revealed that average pod weight
was higher in NZB (19.24 g) followed by Salem 132
(19.08 g), Hasanur #5 (18.59 g) and PKM (Red)
(16.34 g) and the lower was noticed in CMK-6 (8.82
g) followed by KRMR (9.05 g Urigam CT 164 (9.37 g)
and Red (9.42 g). The highest pulp weight per fruit was
recorded in NZB (S) accessions (9.27 g) followed by
Hasanur # 5 (9.24 g), Vantoor (8.93 g) and Salem-132
(8.72). Fibre weight per fruit ranged from 0.81 to
0.22 g and the higher was recorded in NTI-42 (0.81)
followed by Vantoor (0.73), Prathistan (0.72) and
BDM-3 (0.71) the lower was noticed in NZB (S) (0.22
g). followed by Salem 132 (0.24 g), Vellore#2 (0.25 g)
and NTI-84 (0.32 g) which is a desirable trait from a
commercial point of view. The total higher yield was
recorded in NZB (15.72 kg/plant). As part of collection
of germplasm from rainfed areas of Deccan and Bastar
plateau. 20 trees from different places in Telangana
were selected and among them four which were found
to be promising based on the desirable traits were
added to the germplasm block. By employing standard
vegetation propagation by air layering about 180 plants
of good performing accessions have been produced and
these accessions are ready for plantation in farmers/
main field.

Air layering

Best performance

of BDM-3

Nursery

2.3.14. Evaluation of multipurpose tree species based
agroforestry systems

Under alternate land use and ecologically sustainable
agriculture, a study was initiated on twelve multipurpose
tree species (MPTS) based agroforestry system with
finger millet (KMR 301) as an understory crop and
stylos on the intra-spaces and bunds of the trenches

between MPTs (Fig 2.2.14.1.). The trees (Ailanthus

excelsa, Bauhinia purpurea, Hardwickia binata, Butea

o
N

monosperma. Dalbergia latifolia, Chloroxylon swetienia,
Grewellia robusta, Pterocarpus santalinus, Syzygium
cuminii, Azadirachta indica, Madbuca longifolia var
latifolia and Tamarindus indica) were selected on the
basis for their ability to provide fodder, fuel and furniture
and other forest products. The system is being evaluated
under two modules viz., Silvi-Agriculture and Silvi-
Pasture system. The main objectives of the study are to
assess the performance of MPTS based agroforestry
systems in terms of tree-crop/pasture interaction,
fuelwood, fodder, timber and medicinal values and also
to evaluate the livelihood support potential of different
MPTS based agroforestry systems and their impact on

natural resource base at farm level.

During 2021, results of grain yield finger millet (KMR
301) grown on the tree interspaces indicated that the
finger millet grown under Dalbergia latifolia with
staggered trenches produced maximum grain (KMR
301) yield of 2973 kg/ha and whereas, finger millet
grown under Madbuca longifolia without staggered
trenches produced the maximum grain yield of 3721
kg/ha compared to other tree species. Stylos grown
under Dalbergia latifolia intra- spaces without trenches
and on the bunds of the trenches produced maximum
green fodder yield of 5148 and 3721 kg/ha, respectively
compared to other MPTS (Fig 2.2.14.2.). The maximum
quantum yield of PSII (Fv/Fm) and net rate of PS II
Reaction Centre (RC) closure (Mo) was recorded in the
understorey crop under all the tree species. In addition,
photosynthetic photon flux density (PPFD) was also
recorded under the trees and in sole crop stands. The
maximum quantum yield of PSII (Fv/Fm) of ragi
crop was seen under Madhuca longifolia (0.64) and was
less than what was observed in sole crop stands (0.71)
indicating that tree shade reduced the quantum yield of
PSII. The net rate of closure of PS II Reaction Centre
(RC) (MO) was more in the ragi plants under the tree
shade in general with the plants in the sole crop stand.
Photosynthetic Photon Flux Density (PPFD) was
also reduced by tree shade and exhibited the highest
reduction under Azadirachta indica and Madhuca
longifolia. The least reduction in PPFD was seen under

Chloroxylon sweitiena and Prterocarpus santalinus.
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Chloroxylon swetienia 10. Syzygium cuminii 11. Agele marmello

Fig 2.2.14.1 Finger millet (KMR 301) grain yield under different
multipurpose tree species (MPT') in dryland Alfisol

2.3.15. Evaluation of bamboo species suitable for
Southern Telangana region

Bamboo in India is an exceptionally diverse plant
group consisting of nearly 76 genera and 136 species. It
encompasses about 8.96 million hectares of forest area,
which is equivalent to 12.8 per cent of the total forest
cover of the country. Bamboo is the fastest-growing,
multipurpose plant and has several advantages over
tree species in terms of sustainability; increase in green
cover; provides various ecosystem services viz., carbon
sequestration, preventing soil erosion and cultural
rituals in rural areas. Bamboos have the potential to be
incorporated into agroforestry systems in the semi-arid
tropics in place of conventional tree species. The major
user of bamboo in India is the paper industry.In addition,
bamboo supports several traditional cottage industries,
including the production of handicrafts, incense sticks,
and related articles. So far systematic research on
bamboo has been carried out in high rainfall/irrigated
areas. Very limited work on bamboo has been done in
dryland/rainfed areas for evaluating the performance
of bamboo species. For extending bamboo cultivation,
species suitability needs to be tested and evaluated for
dryland areas of Southern Telangana for large scale
promotion and adoption. Therefore, a research project
entitled “Evaluation of bamboos species suitable for
Southern Telangana region” was initiated to evaluate
the growth performance of the bamboo species for its
suitability under dryland Alfisols of Southern Telangana
conditions. A study was initiated at Hayatnagar Research
Farm in 2021 with three bamboo species (germplasm
resources of TFRI, Jabalpur) viz., Bambusa balcooa,

y

2

Syzygium cominii  EEG————
Chloroxylon swetienia — IEG—_————
dwickia binata

hamata on

interspaces of MPT's  bunds of the staggered

santalinus
Dalbergia latifolia
Butea
Grewellia robusta
Bauhinia purpurea  I—_—_—_
Ailanthus excelsa GG
Syzygium cuminii G
Chloroxylon swetienia — IEG———
Hardwickia binata  IEG——
pus santalinus
Dalbergia latifolia
Butea
Grewellia robusta  EEGEG———
Bauhinia purpurea  IEG—
Adlanthus excelsa

trenches

MPT"s

hes hamata in St

without trench

0.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0

Green fodder yeild (kg/ha)

Fig 2.2.14.2. Stylosanthes green fodder yield from bunds and tree
intra-spaces under different MIPT's based agroforestry system grown
with and without staggered trenches in dryland Alfisol

Bambusa tulda and Bambusa nutans under dryland
Alfisol. The experiment was set up in randomized
block design with four replications. For each species,
12 clumps (3 x 4; Rows x clumps) per replication was
established at 8 x 8 m spacing. The recommended dose
of fertilizer (RDF) was applied as recommended by
National Bamboo Mission. The survival was 100 per
cent after 06 months of planting. Initial observations on
culm height, collar diameter and number of culms per
species were recorded after planting. Initially, Bambusa
nutans (99.21 cm) recorded higher average culm height
followed by Bambusa balcooa (70.9 cm) and Bambusa
tulda (61.4 cm); whereas Bambusa balcooa (0.80 cm)
recorded a higher average collar diameter (0.80 cm) and
total no of culms (82) followed by Bambusa nutans (0.59
cm and 68, respectively) and Bambusa tulda (0.52 cm
and 52, respectively).

Fig2.3.15.1. Evaluation of three different bamboo species (Bambusa
balcooa, Bambusa tulda and Bambusa nutans)

N
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2.3.16. Quantification and Valuation of Ecosystem
Services from agroforestry systems in different

rainfed agro ecologies

Studies have shown that agroforestry has the potential
to maintain agricultural productivity, conserve
biodiversity in agricultural landscapes as well as helps
to mitigate climate change impacts. It has the potential
to enhance soil fertility, reduce erosion, improve water
quality, enhance biodiversity, increase aesthetics, and
sequester carbon. However, a comprehensive analytical
framework for quantifying and valuing ES is missing
or is at infancy. The present study aims to develop total
economic value (TEV) framework that takes into
account both the use and non-use values. Therefore, a
research project entitled ‘Quantification and Valuation
of Ecosystem Services from agroforestry systems in
different rainfed agro ecologies’ was initiated. This study
is an attempt to answer the most pertinent question,
what is the monetary value of the societal benefits of
agroforestry systems. Eight ecosystem services were
selected for valuation from three different types of
agroforestry systems across different agro-climatic
zones: regulating services such as soil quality, carbon
sequestration and infiltration rate, etc and provisioning
services such as timber, fruit, fodder, fuelwood, and grain.
The major outcomes of the study were, the biometric
observations of trees from agroforestry systems which
were established at AICRPDA centres viz., Melia dubia
based system, Raichur, Tamarind and Sapota + Guava
based systems, Vijaypura and Custard apple and Aonla
based agroforestry systems, Bangalore, were recorded as
per the standard procedure. The estimated amount of
biomass kg/tree/year was (2.74), amount of carbon was
(1.28) kg/year/tree and carbon dioxide absorption was
(4.73) kg/year/tree in Melia dubia based agroforestry
systems. The litter decomposition study was carried out
at AICRPDA Bengaluru centre under Custard apple
based agroforestry system and Aonla based agroforestry

system.

G
N

Custard apple based agroforestry system at Bengalu;u
Fig 2.3.16.1. Different Agroforestry systems present
at the study area

2.4. Soil and nutrient management

2.4.1. Estimating the carbon sequestration potential
of semi-arid soils using carbon saturation concept

Asoil'sability to sequester carbon s finiteand determined
by the content of fine particles. Measurement of the
carbon saturation capacity and the current extent of
saturation of this capacity allows an estimation of the
carbon saturation deficit, which represents the soil’s
potential for further C sequestration. A project was
initiated in 2018 to determine the C sequestration
potential of soils under different land use and
management systems in semiarid climate. The carbon
sequestration potential of the soils was estimated using
existing relationships reported in world literature.
One of the assumptions in the existing relationships
is that organic carbon (OC) associated with <20 pum
soil particles constitutes 85 per cent of the total organic
carbon in the soil. This assumption was tested by
separating the <20 pm soil particles from the bulk soil
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and determining the organic carbon in the <20 pm soil
fraction. The actual proportion of OC in < 20 pum soil
fraction to total OC in the soil ranged from 52.4 per cent
to 87.4 per cent and was, in general, higher for cultivated
soils compared to undisturbed soils with permanent
vegetation. The carbon sequestration potential of the
soils up to 40 cm depth, calculated using measured
values of OC in < 20 pm soil fraction ranged from 5.73
kg/m? in native forest land-use system to 7.72 kg/m?
in the cropping with large C input land-use system.
Carbon sequestration potentials of the soils calculated
using measured values of OC in < 20 pm soil fraction
were, in general, higher than the potentials calculated
using the 85 per cent factor which underestimated the
C sequestration potential, especially for undisturbed
soils under permanent vegetation. Carbon sequestration
potentials (C saturation deficit) based on measured OC
in < 20 um soil fraction were generally higher for arable
systems over cultivated systems, and for soil of 20-40
cm depth over soil of 0-20 cm depth (Fig. 2.4.1.1.).
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Fig. 2.4.1.1. Status of current saturation against potential saturation of
0-20 and 20-40 cm soil depths under different land uses.

2.4.2. Impact of conservation agriculture practices
on soil physical properties in maize-pigeon pea crop
rotation under rainfed Alfisols

A project was initiated in 2012 to develop sustainable
tillage and nitrogen management strategies to improve
the soil health of dryland farming system (maize-
pigeon pea crop rotation) and farm productivity and
profitability with three tillage practices (No-tillage,
reduced tillage and conventional tillage) and four
nitrogen levels (no-nitrogen, 75, 100 and 125 per cent

o

RDN). This year pigeon pea crop was sown. Both tillage
practices and nitrogen management did not influence
the seed germination of pigeon pea. About 24.1 and
12.8 per cent significantly higher pigeon pea seed
yield recorded in NT and RT as compared to the CT,
respectively and about 10.1 per cent higher seed yield
recorded in the NT as compared to the RT. The added
level of nitrogen enhanced the seed yield significantly.
The per cent increase over N-0 was 163.0, 204.8 and
231.6 per cent in N-75,N-100 and N-125 respectively

1200

1000

Pigeonpea Seed Yield (kg/ha)

(Fig. 2.4.2.1).

0

Mean of Tillage Prctices and Nitrogen levels

Fig. 2.4.2.1. Mean effect of tillage practices and nitrogen levels on
pigeon pea seed yield (kg/hay).

The results on the analysis of the aggregate associated
soil total carbon after seven years of the experiment
revealed that it increased with decreasing the aggregate
size fractions except 0.25-0.106 mm. The least total
soil carbon is associated with the silt + clay fraction.
Both tillage practices and nitrogen levels significantly
influenced the aggregate associated total carbon. In
different aggregate size fractions, 12.2-22.9 per cent
and 5.6-10.6 per cent increase were observed in NT
and RT, respectively as compared to the CT. The added
levels of nitrogen significantly increased the aggregate
associated total carbon. The increase was 16.4-29.1,
10.3-19.7 and 7.4-13.2 per cent in N-125 per cent
as compared to respective N-O in N'T, RT and CT,
respectively. The interactive effect of tillage practices
and nitrogen levels was found non-significant in 4.75-
2,0.25-0.106 mm size classes, and silt + clay fractions.
In other size classes, higher aggregate associated total
carbon was observed under NT-N-125 per cent as

compared to the other N-levels (Fig. 2.4.2.2.). In the

N
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below soil layers ie, 7.5-15, 15-30 and 30-45, the effect

of the tillage and nitrogen management decreased.
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Fig. 2.4.2.2. Effect of tillage practices and nitrogen levels on aggregate

associated carbon in 0-7.5 cm soil.

2.4.3. Assessment of soil quality and development of
indices for predominant rainfed areas of Karnataka
falling in AESR-6.2 under different crops and
cropping systems

The soil samples were collected at the grid point
of 20X20 km from the five districts of Karnataka ie,
Raichur, Bijapur, Yadgir, Kalaburagi (Gulbarga) and
Bidar. The collected samples were analysed for various
soil physical, chemical and biological parameters. In the
study area of Bidar district, soil type ranges from deep
black, mixed black, mixed to red soil and texture of the
ranges from clay to sandy clay. In the study area of Bidar
district the sampling points fall in the Bidar, Aurad,
Balki, Basavkalyan and Humanabad taluka/tehsil. The
dominant cropping system in the study area of Bidar
district was pigeonpea-sugarcane, sugarcane-sugarcane,
pigeonpea-soybean and pigeonpea-sorghum. The SQI
(Soil Quality Index) and RSQI (Relative Soil quality
Index) were calculated for different taluka/tehsil of
Bidar district soil under different soil types and cropping
systems. Across the soil type and cropping system,
the order of SQI and RSQI in different taluks/tehsil
of the Bidar district follows the order as Aurad (1.92
and 0.95)>Balki (1.58 and 0.78)>Basavkalyan (1.54
and 0.76)>Humanabad (1.28 and 0.63)>Bidar (1.24
and 0.61). In the Bidar district, the soil parameters viz.
CEC, MBC, Ca + Mg, Mn, BD, Zn Ca, Cu §, K and
B significantly contributed towards the SQI and RSQI.
The per cent contributions were 19.1, 18.6, 18.2, 9.8,
7.2,6.8,6.3,6.2,3.7,3.7,2.2 and 2 per cent, respectively
(Fig.2.4.3.1.).
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Fig. 2.4.3.1. Per cent contribution of the soil parameters towards the SQI

2.4.4. Effect of Ca-bentonite on soil moisture

dynamics and availability of nutrients in semi-arid

rainfed Alfisols

The application of the Ca-bentonite in semi-arid
rainfed Alfisols can enhance the soil moisture dynamics,
nutrient availability and crop yield. Therefore, a project
on “Effect of Ca-bentonite on soil moisture dynamics
and availability of nutrients in semi-arid rainfed
Alfisols” was initiated this year. The different types
of Ca-bentonite ie., reddish colour Ca-bentonite,
yellowish colour Ca-bentonite, roasted Ca-bentonite,
Ca-bentonite granules etc. collected from the various
Ca-bentonite industries situated in the Vikarabad
district of the Telangana State.

Different types of the Ca-bentonite

'The basic soil physico-chemical properties of different
Ca-bentonite were analyzed in the Soil Physics
Laboratory. The pH in the different grades ranged
between 6.5 to 7.7, the ECs ranged between 0.23-1.34
dS/m, OC ranged from 0.22-1.2 per cent, available
nitrogen ranged 0.04-0.22 per cent, phosphorus 0.02-
0.45 ppm, potassium 194-300 ppm, Zn 0.10 to 0.31
ppm, Mn 1.86-7.5 ppm, Cu 0.049-2.98 ppm Fe 2-8.3
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ppm. The Ca content ranged 11-43 meq/L. The Mg
content ranged 13.9- 39.8 meqg/L. The total Ca+Mg
ranged 32.5-75.1 meq/L. The clay content ranged 2.46-
81.0 per cent, The sand content ranged 9.3-97.5, the silt
content ranged 0.02-31 per cent.

2.4.5. Characterizing preferential flow in soils of

semi-arid Telangana

Based on preferential flow fraction parameters were
compared under different elevations and land use.
'The preferential flow advantage of forest land is more
evident than that of fallow land. Middle and lower
reach had heterogeneous matrix flow and fingering as
major flow types in the surface while macro-pores with
mixed interaction in the subsurface of the soil profile.
It was also evident that the micro-watershed mainly
comprises of heterogeneous matrix flow and fingering
at the surface while at subsurface macro-pore flow
with low and mixed interaction prevails. This suggests
that subsurface soils are mainly responsible for spatial
redistribution of flows and generating lateral flow than

vertical flow.

Fig 2.4.5.1 Hayathnagar micro- watershed a) elevation map, b)

profile point selection map based on elevation and land use.

2.4.6. Zeolite characterization and its application
effect on enhancing water and nutrient use efliciency
in rainfed crops

An experiment was carried out to determine the N, P
and K concentration and their uptake using N levels of
0,40, 80 and 120 kg/ha and zeolite levels of 0, 2,4 and 8
t/ha in maize crop. Zeolite application has increased the

plant nutrient content and nutrient uptake as compared

y
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to control (Fig 2.4.6.1.). Among the N application
rates, application of N @ 120 kg/ha has shown the
highest uptake as compared to N application of 80 and
40 kg/ha. However, the N uptake was improved due
to zeolite application as compared to without zeolite
application. The application of N @ 120 kg/ha along
zeolite application @ 4 and 8 t/ha improved the N
uptake by 46.2 and 57.9 per cent over sole application
N @ 120 kg/ha.

Fig.2.4.6.1. Mean N uptake in maize grown in Alfisols
for 2 years (2019-2020).

2.4.7. Effect of polyhalite application on maize yield,
nutrient use efficiency and GHGs emission under

rainfed condition (External funded project)

A field experiment was initiated in &harif season
of 2021 in Gungal Research Farm (GRF), ICAR-
CRIDA, Hyderabad in Alfisol under the rainfed
condition to study the effect of polyhalite (Poly4)
(K,Ca,(MgS0O,),.2H,0) application on maize crop
yield, use efficiency of nutrients, soil properties, GHGs
emission and economic viability. Significantly higher leaf
area index, dry matter production at 30, 60 and 90 DAS,
crop growth rate was observed in the recommended
dose of NPK (75 per cent through Poly4+25 per cent
through MOP) which was at par with 75 per cent N
+100 per cent P +K (100 per cent K through Poly4) and
recommended dose of NPK (100 per cent K through
MOP).

\9
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Collection of GHGs from maize field

2.4.8. Potential role of in situ moisture conservation
and nutrient management strategies for sustainable
production and resource use efficiency in rainfed
areas

An experiment was initiated to study the efficacy of
different iz situ moisture conservation treatments and
fertilizer on crop productivity and resource use efficiency
in cotton. The lint yield of cotton was influenced by in
situ moisture conservation and fertilizer treatments CF
at sowing recorded 31 and 30 per cent higher yield as
compared to flat sowing and live mulch respectively.
CF at 30 DAS recorded a higher yield as compared to
flat sowing+live mulch. The crop yield was higher 125
per cent RDF as compared to 100 per cent and 75 per
cent RDF. (Fig.2.4.8.1.).

m FB-Control
4000 #FB-100% N
uFB-125%N
[
m Livemulch-Confrol
m Livemulch-100% N
m Livemulch-125% N

3000

2000

farming strategies and crop residue management
for soil health improvement and higher crop
productivity in the sorghum-black gram system
in rainfed Alfisol. Treatments include two tillages
practices viz. conventional (CT) and minimum
(MT) and three residue retention treatments viz;
no residue application (S,), retaining the residue by
cutting the crop at 35 cm height (S,), retaining the
residue by cutting the crop at 60 cm height (S,) in
case of sorghum. For black gram crop, the residue
retention treatments were no residue (S,), 50 per
cent residue retention (S,) (clearing of residue from
alternate rows), 100 per cent residue retention (S,).
Sorghum variety CSV 20 was grown in the year
2021. In the 9* year of the study, the grain yield
of sorghum in the sorghum-black gram rotation
was significantly higher with residue retention.
The treatment with higher residue retention
recorded 27.5 per cent higher sorghum grain
yield (Fig.2.4.9.1.) and 24 per cent higher straw
yield over no residue treatment. Grain yield with
minimum tillage was not significantly different
from conventional tillage. Sorghum was harvested
at the base (S0), at a height of 35 cm (S1) and 60
cm (S2). The sorghum residue retained in the field
was 1176 kg/ha in S1 and 1381 kg/ha in S2.

B | 2,500
10 CF-Control EHSO mS1T mS2
0 CF-100% N 2,000 -
uCF-125%N

. . . ©1,500 -
Fig. 2.4.8.1. Influence of different treatments on cotton yield (kg/ha) <
S

=£1,000 -

2.4.9. Development and validation of CA practices =0

for rainfed systems. (CRP- CA) 0 -

Mimnimum Tillage Conventional Tillage

Field experiments were conducted at difterent locations,

with different cropping systems, s oil types, an d rainfall. Fig. 2.4.9.1. Sorghum grain yield with tillage and residue

The experiments were conducted at ICAR-CRIDA,
two AICRPDA centres (Bengaluru and Akola) and on-
farm (two KVK and farmers’ fields). The experiments

were conducted on location-specific crops to develop

management practice:

2. At ICAR-CRIDA, experiment on “Evaluation
of system productivity and profitability in major
rainfed cropping systems under conservation
agriculture practices (EF053) (CRP-CA) revealed

that in pear millet-pigeon pea (and horse gram

CA technologies for different soil types and cropping

systems. Some of the important findings are as follows:

1. At ICAR-CRIDA, a long-term experiment was

on residual fertility) based system recorded
initiated during 2013 on conservation tillage

significantly higher pearl millet grain yield in

o
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MT (2361 kg/ha) as compared to ZT and CT.
Similarly, a higher yield was observed in 125 per
cent RDF (2348 kg/ha). Pooled data of 5 years
(2016-2020) revealed that significantly higher
pearl millet equivalent yields were obtained in
minimum tillage (MT) with 125 per cent RDF
compared to zero tillage (ZT) and conventional
tillage (CT) (Fig. 2.4.9.2.). The yield increase in
MT was 14.6 per cent over ZT and 13 per cent
over CT.There was a slight buildup of available N,
P and K (kg/ha) with a progressive increase from
the initial year 2016 current year. With regard to
tillage practices, 13 kg/ha buildup of available N
was observed in ZT as compared to 5 kg/ha in
MT and 10 kg/ha in CT. In the case of available P,
0.7 kg/ha depletion of available P was observed in
MT, whereas, in CT and ZT, a slight buildup was
observed. Among the tillage and RDF levels, 2,12,
13 kg/ha buildup of available K was observed in
CT, MT and ZT respectively. Significantly higher
N, O emission was observed in CT followed by M'T
and ZT. Higher N,O emission was observed in 125
per cent RDF followed by 100 per cent RDF and
75 per cent RDF. ZT required 12.6 per cent lower
energy input over CT and M'T. ZT recorded 23.27
per cent and 11.75 per cent higher energy output
compared to CT and MT.

Pearlmillet euivalent yield
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2500
2000
1500
1000
500
0

(kg/ha)

CT —
MT ———
/T ——

75% RDF noo—
100% RDF n—
125% RDF

CT-75% RDF =o—
MT - 75% RDF no—
ZT -75% RDF no—
ZT - 100% RDF ne—
ZT-125% RDF nee—

CT-100% RDF ne—
CT-125% RDF ne—
MT - 100% RDF e—
MT - 125% RDF n—

Fig. 2.4.9.2. Effect of tillage and different fertilizer doses on pearl

millet yield.

In another set of the experiment based on the
cotton-pigeon pea system, pooled data of 5 years
(2016-2020) revealed that significantly higher
cotton equivalent yield (CEY) was obtained
with minimum tillage with 125 per cent RDF as
compared to zero tillage (12 per cent increase) but

y

at par with conventional tillage (Fig.2.4.9.3.). In
a cotton-based system, significantly higher very
labile and less labile C was observed in CT, but
higher labile C was observed in ZT.

Cotton euivalent yield
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Fig. 2.4.9.3. Effect of tillage and different fertilizer doses on cotton

equivalent yield

At ICAR-CRIDA, pea

intercropping system was sown after castor on

pigeon +setaria
different levels of castor residues with different
tillage practices like conventional tillage, reduced
tillage and zero tillage, and different residue levels
by harvesting castor crop at different heights (0
cm, 10 cm and 30 cm anchored residues height). In
subplots, the intercrop foxtail millet was grown in
10 and 30 cm. The foxtail millet was also harvested
at different levels. Results revealed that zero tillage
recorded 20 and 18 per cent higher pigeon pea
equivalent yields as compared to conventional
and reduced tillage respectively. The pigeon pea
equivalent yields in 10 and 30 cm anchored residue
recorded significantly higher yield as compared
to no residues. 10 and 30 cm height anchored
residues recorded 55 and 54 per cent higher yield
as compared to no residue. (Fig. 2.4.9.4.).

Redgram equivalent yield, kg/ha
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Fig 2.4.9.4 Influence of tillage and residue levels on red gram
equivalent yield
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5. At ICAR-CRIDA, the results of the experiment on the in-
tegration of in situ moisture conservation practice as comple-
mentary practice with CA revealed that conventional tillage
without residues recorded the lowest yields. Integration of in
situ moisture conservation practices either through conserva-
tion furrow or bed and furrow method in both CA and con-
ventional tillage has recorded higher yield as compared to no
moisture conservation treatments in both the crops. Among

the conservation treatments, permanent conservation furrow

recorded higher yields (Fig. 2.4.9.5.).

1400

1200  CT-RAISED BED

B CA-RAISED BED

B CT-FURROW
CA-FURROW

B CT=- RESIDUE

u CT-No RESIDUE

W CA-RASIDUE

pigeonpea quivalent yield,

Fig. 2.4.9.5. Influence of tillage and residue levels on red gram
equivalent yield.

6. At ICAR-CRIDA, results of the experiment on the
integration of in sifu moisture conservation and weed
management practices as complementary practices
along with CA revealed that integration of in situ
moisture conservation practices through permanent bed
and furrow, permanent conservation furrow recorded
19 and 10 per cent higher maize yields as compared
to conventional tillage without moisture conservation
treatment. Among the weed control treatments, pre-
emergence + post-emergence herbicide application
recorded higher yields as compared to other weed
management practices. Reduction in crop yield in un-
weeded treatment in ZT was higher than in CT (Fig.
2.4.9.6.).
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Fig. 2.4.9.6 Influence of different treatments on maize yield

&

7. In on-farm trials at KVK Yagantpalle in Kurnool
district, the foxtailmillet + pigeonpea was sown.
After harvest of foxtail millet, Bengal gram was sown
in between the pigeon pea rows. The total system
productivity was 30 per cent higher as compared to
sole crops. In another experiment, Bengal gram sown
on raised bed recorded 35 per cent higher yields as

compared to conventional tillage without conservation

furrow.

M
o
-

Pigeon pea + Bengal gram intercropping

2.4.10. Effect of foliar application of different
nanofertilizers on nutrient use efficiency, drought
stress tolerance, productivity and economics of
rainfed crops

The use of nano particles (NP) in agriculture as
nanofertilizers is gaining wide interest in recent times
due to various advantages. These NPs are reported to
improve crop productivity by influencing fertilizer
nutrient availability in soil and uptake by plants. They
are also reported to reduce the overall requirement of
fertilizers thus reducing input cost and also increasing
efficiency and thus contributing to climate change
mitigation by reducing the environment impact.
However, there is scarcity of information especially
on effect of nanofertilizers on growth and yield of
rainfed crops, nutrient use efficiency and on soil
properties. A field experiment was conducted during
kharif, 2021 at Gungal Research Farm (GRF) of the
institute to study the effect of nano-urea, nano-Zn and
Nano-Cu alone and in combinations with different

doses of recommended NPK on rainfed maize. The

recommended dose of NPKZn was 90:45:45:25 kg N,
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P,O,,K,0 and ZnSO /ha. Nanofertilizers were sprayed
@ 2 ml/liter water at 25 and 45 days after sowing as
per the treatment. Application of recommended NPK
+ foliar spray of nano-urea + nano-Zn + nano-Cu being
on par with recommended NPK + foliar spray of nano-
urea + nano-Zn recorded significantly higher grain

yield (3308 kg/ha) compared to other treatments.

A pot experiment was also conducted during barif,
2021 to study the effect of nano-urea, nano-Zn and
nano-Cu in various combinations with NPK fertilizers
on the photosystem II dynamics and yield of maize.
Photosystem II photochemistry which is given by
Fv/Fm is a robust indicator of the efficiency of the
photosynthetic system in the plants. The parameter
was affected by the treatments in different ways. It
was observed that the maximum quantum yield of
Photosystem II photochemistry was observed with
N sufficient and nanofertilizer spray treatments.
The treatments N._PKZn + nano-urea and N PK +
nano-urea + nano-Zn showed the highest quantum
yield of Photosystem II photochemistry among all
the treatments, and it was translated into yield as
seen in yield increase in these treatments. Nano-urea
and nano-Zn were effective in maintaining optimum

photosynthetic capacity in the absence of chemical

supplemented N and Zn, respectively.

Performance of maize with application of N75PK + foliar spray of

nano-urea and nano-Zn

Another field experiment was conducted during £barif,
2021 at GRF of the institute to study the effect of
Nano-DP and Nano-Zn alone and in combinations
with different doses of NPK on rainfed maize. The

experiment was laid out in a randomized block design
(RBD) with three replications. The recommended dose
of NPKZn was 90:45:45:25 kg N, P,O,, KO and
ZnSO,/ha. Seed treatment with nano-DAP was also
done for treatments involving nano-DAP application.
Nanofertilizers were sprayed @ 2 ml/liter water at 30
days after sowing as per the treatment. The seed yield
of maize differed significantly among the treatments.
Soil application of Zn @ 25 kg/ha along with 100%
recommended NPK had no significant effect on yield
(2290 kg/ha) compared to application of recommended
NPK alone (2269 kg/ha). Application of Nano-DAP
with N P, KZn (2363 kg/ha) and N, P, KZn (2409
kg/ha) resulted in significantly higher grain yield
compared to recommended dose of fertilizer without

Nano-DAP (N, P, KZn) (2290 kg/ha). N. P. KZn
with Nano-DAP recorded about 26.2% higher grain
yield compared to that under N, _P. KZn. In addition,
the grain yield of maize further increased when Nano-
DAP was applied along with Nano-Zn. The treatment
N_.P. K + Nano-DAP +Nano-Zn produced grain yield
of 2450 kg/ha whereas application of N, P, K+ Nano-

DAP +Nano-Zn produced grain yield of 2443 kg/ha.
2.4.11. Effect of POLY4 onyield and quality of rainfed

groundnut and on soil properties in Telangana and

Andhra Pradesh

Like other crops, groundnut also requires all the
essential macronutrient (N, P, K, Ca, S and Mg) and
micro-nutrients (Fe, Mn, Zn, Cu, B and Mo) for
proper growth and development. Besides conventional
fertilizers, other multi-nutrient compositions like
Ploy4 (polyhalite) (K,SO,.MgSO,.2CaSO,.2H,0)
could be potential sources for nutrient management in
groundnut and for maintaining/restoring soil fertility.
Polyhalite is a natural combination of four (K, S,Mg and
Ca) of the total six essential macronutrients required
for growth and development of plants. It has 14%
K20, 19% S, 6% MgO and 17% CaO. Information on
optimum rate of POLY4 in groundnut crop of Andhra
Pradesh and Telangana would help in reducing the
need for chemical fertilizer use, improve the groundnut
productivity and soil properties. A field experiment was
conducted during &harif, 2021 at GRF to study the
effect of POLY4 in combination with different doses of

G
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recommended NPK and gypsum on rainfed groundnut.
The recommended dose of fertilizer was 20:40:50 kg
N, P,O, and K,O/ha. All the nutrients except gypsum
were applied as basal at the time of sowing. Gypsum
was applied at flowering stage of the crop as per the
treatments. Application of recommended NP + 100%
recommended K through POLY4 being on par with
recommended NP + 100% recommended K through
POLY4 + gypsum 310 kg/ha (2367 kg/ha) and
recommended NP + 50% recommended K through
POLY4 (2283 kg/ha) recorded significantly higher pod
yield (2406 kg/ha) compared to other treatments (Fig
2.4.11.1.). Similarly, Application of recommended NP
+ 100% recommended K through POLY4 recorded
higher plant height (43 c¢m), 100-seed weight (39.7 g),
harvest index (0.54) and shelling % (69.6). However,
haulm yield (2239 kg/ha) was higher with application
of application of recommended NP only compared to
other treatments.

Control

Rec. NP + gypsum
Rec. NP + 50%. K through Poly4 + gypsum
Rec. NP + 50% K through Poly4

Rec. NP + 100% K through Poly4 + gypsum
Rec. NP + 100% K through Poly4

Rec. NP + 50% K through MOP

Rec. NPK

Rec. NP

Rec. NPK + gypsum

0 500 1000 1500 2000 2500
Pod yield (kg/ha)

Fig. 2.4.11.1 Effect of treatments on pod yield of groundnut

| Rec NP + 50% K |

| - Polyq + |

Sypsum @ 310
kgeg/ha

Performance of groundnut with application of rec. NP + 50% K
through POLY4 + gypsum @ 310 kg/ha
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2.5. Energy Management

2.5.1. Development of resource-efficient and crop-
specific farm machinery for rainfed farms

Development of an autonomous platform for weed
removal in the raised bed planting system

As the autonomous platform is designed to operate
in raised bed planting system and it requires structure
versatility to attend to all the terrain situations in the
field. For this application, a platform was designed with
four wheels which will run in between two side by side
furrows and the bed will come underneath the frame,
so that crop damage can be avoided. The mechanical
structure can be separated into three parts wiz., 1.
Main rigid frame 2. Drive wheels 3. Steering wheels.
'The drive wheels comprise an agricultural lug tire with
dimensions of 3”x 12” powered by 350 W DC motor as
a propulsion system. Front wheels are steering wheels
oriented along the vertical axis whereas the rear wheels
are meant for driving the machine which is fixed on
a horizontal shaft. The steering system is powered by
a high torque motor which acts as an actuator based
on the signals received from the ultrasonic sensors. It
consists chain sprocket mechanism connected to the
wheel axis shaft, which drives a sprocket and rotates
the wheel vertically. The steering system allows the
wheel an orientation from 0° to 360° in clockwise and
anticlockwise direction but it is programmed as per field
requirement. This range is enough to turn the platform
180 degrees at the end of the bed and get the straight-

line position in the next furrow.

Development of tractor mounted harvester for maize
and sorghum crops

A Power Take-Off (PTO) drive consisting of a rotating
blade assembly, vertical drum conveyor and vertical flat
conveyor operate the modified harvester. The rotating
blade assembly of the harvester consisted of four
blades covering 1300 mm width of operation whereas
the vertical conveyor assembly consist of four vertical
cylinders fitted with fins on its periphery. Moreover,
five crop guiders were also fixed for guiding the plants
inside. The rotational speed of the blade and drum can
be varied using PTO speed and gear arrangements. The
conveyor assembly can carry the stems to a side without

the forward dropping.
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Working principle of developed harvester

The newly developed harvester is divided into three
parts i.e. counter-rotating blade assembly, vertical drum
conveyor and vertical flat conveyor. The crop guide
(rotary drum) present in front of the machine guide
the crop towards the rotary cutter. The rotating blade
assembly consisted of three/four rotary blades on one
circular disc. After cutting, a vertical roller equipped
with fins conveys the crop towards the windrower.
Vertical drum conveyor assembly consists of four vertical
cylinders fitted with a star wheel on its periphery.

The developed harvester was mounted at three-point

linkages for testing purposes. The foremost operation
to be performed by the sorghum harvester is to cut
the sorghum stems without letting the stems fall
in the forward direction. The second operation is
windrowing of cut stems. The performance of the
harvester was evaluated on maize crop during Zharif
season at Industry farm near Pune. The average height
of the crop was about 1.6 m and row to row spacing is
about 45 cm. The developed prototype was operated at
different forward speeds 1.0-2.2 km/h. It was observed
that cutting efficiency increased with an increase in
blade rpm from 650 to 850 rpm. This may be due to the
increasing impact of the blade of the stem. Further, a
decreasing trend in cutting efficiency was observed with
an increase in forward speed. This may be due to the
lodging of the stem in front of the cutting blade. The
best cutting efficiency of 80 per cent was recorded when
the harvester was operating at 1 kmph and the rotational
speed of the cutting blade was 850 rpm. Further, more
crop lodging/bending was observed in front of the
machine as speed increased. However, it is unable to
stop the lodging of stems during its forward motion.
Hence it is decided to further refine the prototype.

2.5.2 Development and performance evaluation of
self-propelled reaper for harvesting of short and
bushy crops

Reaper for harvesting of short and bushy crops was
developed at Farm Machinery Research Workshop
(FMRW) of ICAR - CRIDA, Hyderabad. Initial
testing of cutting mechanism conducted on green gram
crop. The average plant density of green gram varied
between 35-42 plants per m and height varied from
20-30 cm at the time of harvesting. It was observed
that the developed mechanism can cut the crop stems
very smoothly with better cutting efficiency. Moreover,
it cuts the stem from the ground level. Further,
minimum grain loss was observed as compared to the
conventional cutting mechanism. The manoeuvrability
of the machine is good and one man can operate it
easily. This prototype will be tested on other bushy crops

like chickpea, soybean, horse gram etc.

2.5.3 Development of solar-powered mechanization
package for small farm holders in rainfed system

Solar-cum-battery operated rotary weeder/tiller was
developed at Farm Machinery Research Workshop
(FMRW) of ICAR - CRIDA, Hyderabad and tested
in the field. This was a modified version of rotary tiller
over rotary tiller of 1 hp electric prime mover developed
during 2020-21. The newly developed model consists of
1 kW DC motor, motor controller, accelerator (throttle),
lead-acid batteries, and rotary unit. Each battery was of
12 V and 26 AMPs. A set of 4 batteries were connected
in series to obtain 48 V supply to the DC motor. The
motor controller regulates the speed of the rotor in the
range of 40 to 120 rpm through an accelerator for a
given power transmission mechanism without load.
Motor controller also facilitates reverse and forward

motion of rotary tiller while in-field operation.

Solar-cum-battery operated weeder was tested in the
field. The performance of the machine was varied with
(i) soil moisture (ii) soil type (iii) weed density and
(iii) operating speed. With full charged batteries, the
operational speed obtained was 0.3 m/s. Performance
in favorable operating conditions gives 84-92 per cent
weeding efficiency as against 51-64 per cent in non-
tavourable conditions. Machine with fully charged

<5
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batteries with good soil moisture (< 12 per cent ) gives
better weeding efficiency due to better tilling depth and
soil inversion. In favourable conditions, tilling depth
obtained was up to 5 inches. The operational speed
decreased as the charge of batteries decreased. It was
observed that the newly developed battery-operated
weeder worked for 20 min and an area of 0.012 ha
was covered. After that speed was drastically low and
it needed charging. To overcome these limitations,
continuous charging on solar power is thought to be an
alternative option. Identification and design of suitable
charge controller to 1 kW DC motor helps to operate
the machine with constant power supply either directly
from solar power or through batteries and its testing for
field operation is in progress.

Solar-cum-battery operated weeder in operation

2.5.4 Development and performance evaluation
of intra row weeder cum basin lister for tree-based
dryland horticultural crops

'The machine tool frame was developed in the previous
year with hydraulic system main components and
hydraulic tool kit circuitry was synchronized with the
weed inflorescence biomass shredding tool. This tool
has three main components, a 75 cm length and 32
mm diameter rotating shaft, a hydraulic motor with a

G
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bell coupler fitted at one end of the shaft and a concave
covering the rear side of the rotary shaft with L angle
support frame. Different types of working elements like
flexible nylon rope, rubber stripe and swinging knife
blades about 35cm in length one at a time could be
fitted to the shaft to shred the inflorescence depending
on the type of weed species. The shaft rotates upto a
maximum 1500 rpm in clockwise as well as anti-
clock directions. The hydraulic supported tool has an
advantage over the mechanical tool, avoiding winding
and entangling of slender stems of gross species, twigs
of shrubs making the working elements more eftective
and faster in operation. The developed tool has been
tested in the shredding of Celosia argentea Silverweed

species and performance was found satisfactory.

Machine in field operation
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2.6. Socio-economic studies

2.6.1. Farmer centric natural resource development
for socio-economic empowerment in rainfed areas of

southern Telangana region (Farmer FIRST)
The Farmer FIRST approach focuses on participatory

innovations and resources combined with science and
technology for higher productivity, profitability and in-
creasing income of farmers. Module-wise major activi-
ties carried out is listed below.

Crops and Cropping Systems
Field demonstrations on soil test based balanced fertilizer
application in chickpea

About 550 soil samples were collected from farmers’
first villages during the last 4 years (2017 to 2020)
and analyzed for different soil properties and available

nutrients. These results were presented in Soil Health

Cards and distributed to farmers of different villages
every year along with soil test-based fertilizer dosages
to major crops. The results of soil testing showed that
about 32-51 per cent of soils were deficient in available
Zn in Pudugurthy, Rakamcherla, and Thirumalapur
villages. Almost all soils of these villages were low in
available N and low to medium in available P. Almost
all soils were medium to high in available K. Despite,
widespread deficiency of Zn in the villages, farmers are
applying only N and P. Therefore, field demonstrations
(FLDs) on soil test based balanced fertilizer application
in chickpea on eight farmers’ fields were conducted in
Pudugurthy village. The balanced fertigation (26-60-0-
5:kg N-P,0.-K O-Zn/ha) produced 43per cent higher
chickpea seed yield over the farmers’ practice (22.5-57-
0-0: kg N-P O.-K,O-Zn/ha) (Table 2.6.1.1).

Table 2.6.1.1. Response of rainfed chickpea (var NBeG 47) to balanced fertigation on farmers’ fields

1 S Chandraiah
2 S Kistaiah 1000
3 Ch Narsimlu 1000
4 Vadde Ramesh 750
5 N Mallesh 1000
6 P Ramakrishna 1000
7 Telugu Ravindar 1000
8 Telugu Balayya 1050
Mean 943.8

Farmer’s Practice (FP)
750

Chickpea Seed yield (kg/ha) (2020-2021)
Balanced Fertigation (BF)

Increase in BF over FP

1250 500
1550 550
1630 630
1250 500
1250 250
1380 380
1000 000
1500 450
1351.2 407.4

Field demonstrations on chickpea at Pudugurthy village

G
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Soil fertility status of Pudugurthy and Gangupally
villages

Soil samples were collected from 30 farmers’ fields in
Pudugurthy village and 36 farmers’ fields from Gan-
gupally village in May 2021, were processed and ana-
lyzed for soil fertility status. Using the soil test data, Soil
Health Cards were prepared and distributed to farmers
at Gangupally village on World Soil Day (5* December
2021). The soil test data indicated that almost all soils
were deficient in available N in both villages. As ex-
pected, soils of both the villages were high in available
K. Importantly 70-80 per cent of soils in these villages

were low in available S. Therefore, field demonstrations

i ; -
World Soil Day Celebrations

Small farm mechanization

After thorough interaction with the farmers of the
cluster, seven types of need-based implements/ma-
chinery have been identified such as dryland weeders,
self-propelled weeders, bullock drawn weeders, brush
cutters, crop stalk shredder, disc harrow, and nine/six-
row planter which were procured and demonstrated to

farmers during the crop season.

A nine-row planter was widely used to sow maize and
pigeon pea intercropping systems. There was good crop
stand when maize-pigeon pea crop sown with nine-row
planter. Small hand weeders were operated in farmers’
fields that help in the reduction of drudgery and im-
prove field capacity. Farmer’s feedback was positive.
Demonstration with a manually operated hand weeder
in maize crop provided important feedback about its

use in black soils.

G
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are being conducted on farmers’fields in the 7a4i season
of 2021-22 on chickpea to demonstrate the beneficial
effect of S application along with N and P. Boron defi-
ciency was also widespread in soils of both the villages
which may attribute to the growth of vegetable crops in
the area. Most of the soils were high in available phos-
phorus. So, a need was felt to conduct field demonstra-
tions on utilization of accumulated P (residual P) in the
soil through reduced fertilizer P dose and/or INM with
PSB without affecting crop productivity which would
help in reducing the cost of cultivation and enhancing
the net income of farmers.

<
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in farmer FIRST village

Using 9-row planter at farmer’s field

Livestock management and production
Promotion of backyard poultry varieties (Srinidhi and
Vanraja)

A total of 40 SC women farmers of Gangupally village,

Pudur mandal were covered under this intervention.
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Five adult birds of both varieties were given to them
which resulted in an improved profit of Rs. 5,124 per
household and an increased protein intake of 12.7 per
cent per household.

Area-specific mineral mixture supplementation in small

ruminants and dairy animals

A total of 55 farmers were covered under this interven-
tion in Gangupally and Pudugurthy village. An overall
increase of 11.5 per cent in ADG (equivalent to a net
profit of Rs 345 per animal) was observed in goats and
an overall increase of 8.7 per cent in milk yield (equiva-
lent to a net profit of Rs 1740 per animal) was observed

in dairy cows.

Annual Report 2021

Promotion of mineral licks in small ruminants

A total of 12 goat rearing farmers in Gangupally village
were covered under this intervention which resulted
in negligible kid mortality (2 per cent) and improved
growth rate (4.87 per cent in ADG) equivalent to a net
profit of Rs. 118 per animal. One block was sufficient
for a herd of 5 goats for 2 months.

Improved fodder production and management (Co-4 and
Super Napier)

Twelve farmers from Pudugurthy village were covered

under this intervention which resulted in a yield of
175 t/ ha which has a potential to support almost 200
sheeps.

Training and distribution of backyard

poultr_y to women farmers

Distribution of mineral lick fo goat rearer

Compost evaluation using poultry litter

An integration of inter-institutional project on com-
post evaluation using poultry litter was carried out at
farmer’s field where poultry litter was added with dry
leaves/wood chips/rice hulls with or without vermi-
composting (total 11 products with C/N ratio 25 to
35) in Devenoniguda village, Pudur Mandal, Vikarabad

Go

Monitoring growth of Super Napier in the Pudugurthy village

from 3 July 2021 to 5® September 2021 (65 days du-
ration WGG-45 variety of green gram). The results
were also compared with RDF and Farmer’s practice.
All fortifications were found to be at par in terms of the
performance of crops in the field. The best combination

was found using rice hulls and vermicomposting with

C/N ratio 25-30.

N
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Plotting of experiment

Social Network Analysis for information flow in FFP
adopted villages

A study was carried out to map the flow of information
and social network structures along with its properties
in farmer first adopted villages, Social networks in vil-

Lush green gram crop at farmers field

lages are generally untapped, needed to be used mainly
to understand the extent of dissemination of techno-
logical information and key informant identification.
'The findings reported from social network analysis:

Table 2.6.1.2. Whole network properties for information network

Whole network properties Gangupally Rakamcharla Pudurgurthy

Deg centralization 0.212
In degree centrality 0.220
Out degree centrality 0.077
Avg distance 3.147
Avg degree 1.773
Density 0.041

The results of the study indicated that fellow farmers
(friends) and progressive farmers were the most im-
portant sources of information regarding agricultur-
al technologies (Table 2.6.1.2). The villages which are
easily accessible to Hyderabad city (Gangupally, Deva-
noniguda and Rakamcharla) have a less dense network
and heterophilous in comparison to interior villages
that showed dense homophilous (Pudugurthy). The

outcome helped to design interventions at village level.
Impacts of COVID on Agriculture and farming
community

The eftect of COVID during the first and second wave
followed by lockdown was studied in FFP villages. For
the study, thirty farmers were selected following simple

y
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0

0.157 0.102 0.229
0.153 0.070 0.197
0.049 0.050 0.079
3.397 2.790 2.970
2.150 1.519 2.306
0.036 0.030 0.066

random sampling from 4 FFP villages namely Gan-
gupally, Rakamcharla, Pudurgurthy and Devoninguda.
The data were collected using a structured question-
naire. About 38 per cent of the farmers responded that
marketing and transportation of the produced were se-
verely affected during the pandemic followed by inter-
cultural operations (25 per cent and application of plant
protection measures (Figure 2.6.1.1.). Horticulture (46
per cent) was the most affected sector during COVID
19. The study also showed that there was about 38 per
cent increase in the wage rate of men and a 40 per cent
increase in the women’s wage rate before COVID and
after one year of pandemic. The findings on the per-

ception of farmers towards various agricultural activities
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(Figure 2.6.1.2.) showed that about 42 per cent of the
farmers expressed that the agricultural activities were
much reduced (10-50 per cent) during the pandemic
and subsequent lockdown while 81 per cent felt that
employment opportunities reduced in the same ratio.

Annual Report 2021

After the first wave about 55 per cent of the farmers
perceived the prospects for the next agricultural season
as poor. The majority of farmers (56 per cent) had their
income reduced by 50 per cent during the first wave and
had to take loans for covering their expenses.
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Sowing Intercultural Irrigation Plant weeding harvesting  marketing and
operation protections transportation
Agricultural operations
Fig.2.6.1.1. Agricultural operations being affected during COVID 19 and lockdown
Presence of middle men
) | ® Much Reduced
Market size
| (by>50%)
Employment scenario m reduced (by 10-
. 50%)
Labour accessibility = No Change
Agricultural Activities
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Fig.2.6.1.2. Perception of farmers towards agriculture-related activities during the pandemic

Extension Activities

Celebration of International Woman’ day in farmer

FIRST village Gangupally

On 8™ March 2021 celebrated International women’s

day in Gangupally village. Mrs Sai Geeta, entrepreneur
on Jute Bags and Mrs Ramadevi, President, Farmer So-
ciety motivated women to develop entrepreneurship ac-
tivities and shills for economic empowerment. Seventy

women participated in the program.
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Exposure visit of Farmers First Project (FFP) farmers to organic farm

An exposure visit was organized for Gangupally (FFP)  zam is applied to fruits and vegetable crops in his field.
village farmers (20) to Organic field (fruits and vegeta- It costs him Rs. 75/- to prepare one litre of Jeevamri-
bles) of Sri. P. Manoharachary, Padmaram village, Ran-  zam. He is also selling this liquid mixture to farmers in
ga Reddy district on December 23,2021 commemorat-  Telangana, A.P. and Bangalore regions. Net profit from
ing 75 years of Independence to India (Azadi ka Amrut  the sale of this mixture is Rs. 20/- per litre. The cost of
Mabhotsav). The Theme of the Day was “Jai Kisan-Jai ~ Papaya cultivation is Rs. 70,000/acre in this way. The
Vigyan; Uttam Kheti-Unnat Kisan.” Sri. Manoharac-  net profit he gets from the sale of Papaya is Rs. 4 lakhs/
hary holding 4 acres, is cultivating Papaya on 2 acres, acre. Papaya grown organically fetches nearly double
Onion and Garlic in one acre each, organically in black  price in the market when compared with normal pa-
soils. He is preparing Panchagavya, a mixture of cow  paya. Farmer imparts training to other district farmers
milk, curd, ghee, urine, dung in a shed near his field. namely Khammam, Adilabad and Karimnagar districts
Also, he is adding jaggery, banana fruit, liquid tobacco, in Telangana; and Vijayawada and Visakhapatnam in
yeast mixture to make it Jeevamritam. This Jeevamri-  Andhra Pradesh.

L SAI KISAN JAI VIBYA>
« 7N KHET - UTTAN
a

Awareness campaign organized on Organic cultivation of crops, fruits and vegetables to the farmers

A group of 30 Farmers from the villages of FFP Pudur ~ To the maximum extent possible, organic farming re-
mandal had taken up Organic cultivation fields in Au-  lies upon crop rotations, crop residues, animal manures,
gust 2021. Farmers were exposed to organic cultivation ~ legumes, green manures, off-farm organic wastes, me-
of different crops, different methods to control pests chanical cultivation and biological pest control. These
and diseases, soil health and nutrition by organic means.  components maintain soil productivity and tilth, supply
Organic production essentially excludes the use of plant nutrients and help to control insects, weeds and
many inputs notably synthetic pesticides and fertilizers.  other pests.
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Farmer named Manohara Chary from village Pad-
maram, near Parigi mandal of Vikarabad district, shared
all his experiences in organic cultivation of guava, papa-
ya, banana, sugarcane and vegetable crops to the fellow
farmers. He also explained how to prepare different or-
ganic products like Ghana Jeevamrutham by mixing
fresh desi cow dung, desi cow urine, water, jaggery,
besan flour, and fertile soil in a certain proportion and
letting it ferment for 48 hours. Panchagavya is pre-
pared with nine ingredients viz. cow dung, cow urine,
milk, curd, jaggery, ghee, banana, Tender coconut and
water.

Aa part of Azadi Amrut Mahotsav Mahila Kisan Diwas
was organised on 14™ October 2021 in farmer FIRST
Village Pudur Mandal. The theme of the year was

‘Equity and empowerment’ Speaking on the occasion

Mabhila Kisan Diwas in Farmer FIRST village

Chief guest Dr Sarah Kamala, ACRP Home Science
Chief Scientist highlighted the importance of women
in agriculture and their role in farming. 100 farm wom-

en participated in the event.

Dr Sarah Kamala, Scientist addressing participants

2.6.2. Behavioral surveillance of farmers in the wake

of COVID 19: A psychosocial study

The present study was conducted in Rangareddy and
Vikarabad districts which are surrounding Hyderabad.
These districts supply vegetables, fruits, flowers (Horti-
cultural products) and dairy products to Hyderabad in
large quantities. Two Mandals from each district were
selected randomly. Subsequently, two villages from each
Mandals were selected using random sampling. Thirty
farmers from each village were selected randomly hence
constituting a sample size of 240 farmers. The objectives
of the project were to assess the knowledge, attitude

and perception (KAP) of farmers toward COVID 19,

y

3

to study the psychological distress among the farmers
due to COVID 19 and to examine the Communica-
tion behaviour and adoption of the preventive measures
during and after the outbreak of COVID 19.The find-
ings of the study showed that the first source of infor-
mation about the pandemic showed that 68 per cent of
the farmers received the information through the news
on the television followed by 12 per cent from the fam-
ily members through telephone. Knowledge of farmers
towards COVID 19 showed that about 93 per cent of
the farmers knew the main symptoms of COVID 19.
Around 90 per cent of the farmers responded that wear-

ing a face mask can help in the prevention of infection

A\
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of COVID 19. Nearly 85 per cent of respondents knew
that there was no effective cure for COVID 19 but ear-
ly symptomatic and supportive treatment can cure can
help them recover. But knowledge about the asymp-
tomatic carriers was less. Attitude towards COVID
19 showed that the majority of the respondents had a
positive attitude towards disease control and had faith
in the government for control and management of the
pandemic. Farmers were also in agreement that People
with COVID 19 should not be given a negative stig-
ma in society. Psychological distress among the farming
population was assessed using Kesseler K 10 scale and
about 76 per cent of the farmers experienced high to a
very high level of psychological distress during the sec-
ond wave of COVID 19.

2.6.3. Livelihood diversification strategies in rainfed

areas of Telangana state

A study was undertaken to understand the livelihood
diversification pattern adopted by farming communi-
ties cultivating rainfed crops in different rainfed regions
of Telangana State. The study focused on objectives to
identify the various options for household livelihood
diversification, available with rainfed farmers with an
estimation of diversification index and to determine the
factors that influence livelihood diversification strate-
gies. Respondents were selected from major rainfed
crop cultivation areas. In the year of the report, pigeon
pea growing farmers were selected from the high pi-
geon pea cultivating area of Telangana State (Table
2.6.3.1.). The high net sown area of pigeon pea report-
ed in three mandals in divisions of Vikarabad district
namely Tandur (97 per cent), Peddamul and Dharur
have been selected in 2021. Ninety farmers constituted
a sample of study comprising small, medium and large
majorly cultivating pigeon pea crop and other crops on
aspects of sources of family income received from crops,
livestock, horticulture, remittances received from gov-
ernment schemes and other household activities.

'The majority of farmers were small (70 per cent), fol-
lowed by medium (20 per cent) and large (10 per cent)
and cultivated a short duration pigeon pea variety of
150 days in rabi season on leased land. Sources of in-
come for farm households ranged from crops, livestock

and horticulture and less than 10 per cent of farmers

y
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are getting income from business and other non-farm

activities.

Table 2.6.3.1. Pigeon pea cultivated area in 3 sample
mandals of Vikarabad District

Normal area Actual pigeon- Percent
Mandal (acres) pea sown area "
acres 2021(acres) | SOV Area

Tandur 18,979 18,659 97
Dharur 4927 8190 160
Peddamul 8486 11238 132
Vikarabad District 1,46,589 1,69,656 115
Total area

Source: Agriculture Commissionerate, Telangana State

2.6.4. Dynamics of innovation-decision process for
climate-resilient agriculture (CRA) technologies and
practices in rainfed areas (TOT/RM/47)

'The project was carried out with the objectives to as-
sess the stages of the innovation decision process for the
adoption of climate-resilient agricultural technologies
and practices and to examine the relationship between
the socio-economic, personality, and communication
variables with stages of IDP. The research was carried
out in two districts namely, Kurnool and Ananthpur se-
lected purposively due to the implementation of agrom-
et advisory services to the farmers. In Kurnool, three
villages viz Yagantipalle, Mirapur and Chirolokuttur
were purposively selected as AAS were provided to
them by KVK, Yagantipalle. A total of 180 farmers were
selected from Kurnool district. While two villages were
purposively selected in Ananthpur namely Venododdi
and Bachupally. A sample of 100 farmers was randomly
selected for the study. The total sample size was 240.
A conceptual framework known as Integrated Theory
of Diffusion and Adoption (ITDA) has been proposed
to study the dynamics of the innovation-decision pro-
cess (IDP) in agromet advisory services (AAS) for the
project. This framework integrates the recent theories of

adoption in the Rogers Innovation of Decision Process.

In the knowledge stage, statistical significance was
found between the way farmers got awareness about the
agromet advisories between Kurnool and Ananthapur.
In Kurnool, a majority (38 per cent) of the total farmers
were informed by the fellow farmers about the AAS
while in Ananthpur about 52 per cent (majority) got
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knowledge about AAS through the officials. The prin-
ciple knowledge was low for both the districts but the
extent of knowledge about the principle was quite low
in Anantapur. This leads to either improper adoption of
the message for discontinuation later. The dynamics at
the persuasion stage indicated the presence of more than
one opinion leader in social network analysis. Degree
and betweenness centrality showed the predominance
of opinion leaders in these districts. In the attributes
of the innovations, the findings showed that result de-
monstrability and ease of use were the perceived char-

acteristic of innovation found to be a significant factor

in the adoption of AAS.

2.6.5. Evaluation of Communication Networks
for the adoption of rainfed technologies — An
experimental study

Adoption of agricultural technologies is an essential
means for boosting agricultural productivity. Intensive
leveraging of farmers’ communication networks will be
a time-efficient and cost-effective strategy to dissemi-
nate the technologies. These networks are particularly
important to small-scale, resource-poor farmers, who
tend to rely more on informal than formal sources of
information. In this context, a project was initiated to
evaluate the communication network for the adoption
of rainfed technologies. The basic detail of the study
area was collected from secondary sources. For facilitat-
ing primary data collection, an interview schedule has
been prepared and pre-tested. A survey was undertak-
en to understand the different agricultural information
needs of rainfed farmers in the Mahabubnagar district
of Telangana state. A five-point Likert-type scale (‘Not
Important’ to ‘Very Important’) was used to collect in-
formation needs of farmers on various aspects related

to farming.

The study revealed that personal contact with line de-
partments like the department of agriculture (83 per
cent), followed by input dealers (78 per cent), friends
and neighbours (76 per cent) and other progressive
farmers (64 per cent) were the major sources of infor-
mation contacted by most of the farmers. Modern ICTs
(Mobile/Internet, Television) were also accessed by a
large proportion of the farmers for information. Further

analysis of the frequency of access to different informa-
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tion sources by the farmers revealed that ICTs (Mobile/
Internet, Radio and Television) dominate the spectrum,
followed by friends and relatives, departments, progres-
sive farmers and input dealers. The frequency of access
to KIM/exhibitions field day, GD and meetings, field
trips etc. were found to be very low. The result figures
out the fact that sources that are in the proximity, of the
farmers were accessed more than the sources which are
away. Information sources that are in the possession of
farmers like, mobile/internet, radio, television was more
frequently accessed.

A knowledge test was developed for identifying the
knowledge level of farmers on water management and
farm implements and machinery and it was found
that the knowledge level of the selected farmers was
improved during the project through the interaction
with the scientists and department personnel. Analysis
of Social Network indicated that the network among
the farmers in the Vennached village appears to be well
connected as compared to other villages. This could be
due to the fact that the village is far located and hence,
people here are more connected to each other.

2.6.6. Development of strategic framework for
upscaling of proven technologies in rainfed areas

'This work was initiated to study the components and
process of technology upscaling, factors determining it,
to develop the framework / workable models for up-
scaling of rainfed technologies and to delineate the op-
portunities and constraints for scaling out technologies.
A compilation of proven technologies with upscaling
potential for 121 KVKs demonstrated under TDC of
NICRA was prepared and data aggregation was done
from 121 KVKS on processes and factors influencing
technology upscaling.

2.6.7. Assessment of effectiveness of extension

approaches in adoption of rainfed technologies

(TOT/AE/57)

This project was initiated to identify the existing ex-
tension approaches of different agencies vis-a-vis their
performance in drylands. A sample of 40 farmers ran-
domly and extension personnel purposively (maximum
available) from Telangana and A.P. states was selected

for data collection. The sample agencies selected for
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the study were Coromandel Fertilizers Limited (CFL),
Wiatershed Support Services and Activities Network
(WASSAN) and the State Department of Agriculture
(SDA). The data was collected using a pre-tested inter-
view schedule and focus group discussion guides from
the farmers’ and extension personnel of each agency.
Frequency, per cent analysis, means, standard deviation,
t-test and extension effectiveness index will be em-
ployed for data analysis.

In Anantapuramu, Bukkarayasamudram (CFL), Nal-
lacheruvu (WASSAN), and Atmakur (SDA) mandals
were selected for the study. The main crops in the sur-

veyed villages are groundnut, banana, paddy along with

citrus and pomegranate. From the selected farmers’

from each of the three agencies, 60 % of them are above
the age of 44 ; 57.5 per cent had no education; a ma-
jority of farmers had >20 years farming experience and
65 per cent had 2-5 ha landholdings. The major source
of irrigation is bore well for WASSAN and SDA and
drip and borewell for CFL. The annual income was >
Rs. 60,000 for 90 per cent for CFL farmers, 45 per cent
tor WASSAN farmers and 52.5 per cent for SDA farm-
ers. Cows and buffaloes were the predominant livestock
in CFL and SDA villages; while poultry was predom-
inant in WASSAN villages. Demonstrations and group
meetings were the main extension approaches employed
both by CFL and SDA. Farmer to Farmer extension
(in the form of a trained community resource person
who trains a group of farmers) was found to be the pre-
dominant extension approach of WASSAN. Different
government schemes implemented by SDA are Rythu
Bharosa, Crop Insurance, Community Custom Hiring
Centres, Polambadi, (National Food Security Mission)
NFSM etc. The frequency of extension officials from
CFL visit to farmers was once in a week; twice in a week
from WASSAN and once in a fortnight from SDA re-
spectively. Rating of extension services by farmers from
CFL was good (70 per cent) followed by average (30
per cent); excellent (100 per cent) from WASSAN
farmers and good (100 per cent) from SDA farmers.
Information, credit, market, training support is required
for technology adoption by farmers from SDA; where-
as, credit was not required for WASSAN farmers due

Cas
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to savings formed by groups and information support
already exists for CFL farmers for technology adoption.
Extension activity of state dept. of agriculture was ob-
served to be less when compared with CFL and WAS-
SAN. It was observed that AEO and VAA were fully
preoccupied with govt. schemes leaving little scope for
extension and advisories. Majority of the farmers from
all the agencies interviewed were requesting reinitiation

of subsidy on drip irrigation by the state government.

2.6.8. Assessment of adoption potential and
constraints for popularizing/upscaling raised bed
planter (RBP) and broad bed and furrow planter
(BBF) in unreached areas

This project was initiated to demonstrate the RBP and
BBF Planter in selected cropping systems and farmers’
fields of Telangana and to identify the field constraints
in the adoption of RBP and BBF Planter by different
stakeholders. Field demonstrations of RBP and BBF
planters were attempted in farmer fields of KVK/FFP
villages during July, August this year with red gram as
trial crop. Both trial farmers along with other partici-
pating farmers were educated about the furrows and its
importance in conserving and retaining of water, there-
by avoiding runoff. They were convinced of the bene-
fits of this technology. There were no rains after sowing
(long dry spells) and hence crop germination could not

be properly established due to insufficient soil moisture.

2.6.9. Potential options for doubling farmer’s income
in rainfed regions of Karnataka and Telangana

'The impact of drought on farm incomes from villag-
es in Nalgonda, the district was studied. The differ-

Treated Control

m Crop M Livestock mOff-farm ® Non-farm

Fig.2.6.9.1. Income composition of farmers during drought and

normal years
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ence-in-difference model (DID) and stepwise multiple
linear regression (MLR) were employed to quantify
the impact of adopting climate-resilient technolo-
gies (CRTs) and factors influencing the farm house-
hold income during a drought. Farmers reported that
droughts decreased the income from crops by 54 per
cent and income from livestock rearing by 40 per cent
(Fig.2.6.9.1.), the crop yield reduced by 28-58 per cent
and the employment days were reduced during drought

compared to a normal year.

The farmers reported that employment from crop and
livestock activities during droughts reduced by 29 and
23 per cent. A farm household, when adopting cli-
mate-resilient technologies, has saved an average in-
come of Rs. 31,877/farm household/year. The results of
the stepwise multiple regression revealed that farm size,
livestock possession, adoption of CRTs and investment
in agriculture were found to significantly determine the
income of farmers. Rearing livestock will receive an in-
come benefit of Rs. 55,083 compared to those who de-
pend on crops for their income and results showed that
adoption of climate-resilient technologies significantly

and positively influences the income of farmers.
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2.6.10. Enabling decision makers in  technology
transfer in rainfed agriculture through Mobile based

applications

Attempts were made to develop a mobile app based
on the developed DSS-unreaped yield potentials of
major rainfed crops. The DSS is available at http://

www.icar-crida.res.in:8129/ which is an android based

app. The database of the app has been designed using
SQlite. User Interfaces were designed to integrate all
the menus and databases. This App has been tested with
different datasets and evaluated for its user-friendly en-
vironment. The App accommodated 17 rainfed crops
viz., rice, sorghum, pearl millet, maize, finger millet,
chickpea, pigeon pea, black gram, green gram, lentil,
groundnut, soybean, sunflower, sesame, rapeseed, mus-
tard, castor and cotton. The user has to select a crop and

a district cultivating the crop.

'The APP lists the model districts for a given crop and
target District and indicates possible crop management
for bridging the yield gap. The App identifies 3 mod-
el districts having climate, soil, share of irrigated area
under the crop and share of a particular season in area

under the crop similar to the district (target) selected.

[T ———
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Major Rainfed Crops and Scope T
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'The App provides climate and available water holding
capacity (AWHC) of the soil of the district, area un-
der the crop and share of irrigated area and share of a
particular season (in case of rice, sorghum, maize, black
gram and green gram) in the area under the crop and
yield of the district in the crop. It further provides yield
achieved by model districts. If the target district itself
is the highest yielding district in the cluster, a remark
to this effect is generated. If there are only 1 or 2 dis-
tricts with a yield more than that of the target district
in a cluster, only those districts will be listed as model
districts. The highest yield among the model districts
may be regarded as potential yield. The output can be
downloaded as word file or in Excel sheet format for

further use.

Climate Change Risk Information System (CRIS) — An
application for data retrieval from risk and vulnerability
database

District-level data on various attributes of exposure,

Climate Change Risk Information System (CRIS)

Select

Seloct
Indicator based query

Indices bosed query

hazard and vulnerability were congregated, compiled
and built as a database in the study of risk in vulner-
ability assessment. Besides the final output of risk,
district-level data on various indicators are useful to
various development agencies/stakeholders involved in
adaptation research (TDC-NICRA) and planning &
development (DACFW, state and central government
agencies) in designing appropriate interventions to al-
leviate risk in hotspot districts. It calls for the develop-
ment of a user-friendly front end for retrieval of rele-
vant information by the stakeholders from the back-end
database. A provision of user-defined queries is made
in the application of retrieval of data without much
technical knowledge of database and the retrieved data
can be saved in excel for further use. The software was
developed using SQL Server as backend and CSS and
HTML used for front end Angular software is used for
middleware. The application is hosted on an intranet
system. The output screens for the CRIS is as follows.

26 2020 3.05/M

st loggedin. Jul

Data Catagory Data Column Operator

Select v Select

Value

B

Climate Change Risk Information System (CRIS) — an application for data retrieval from risk and vulnerability database

2.6.11. Harnessing statistical tools for informed
decision making towards sustainable rainfed agriculture

In order to assess the sustainability of different tech-
nological interventions, a new measure for assessing

y
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sustainability of treatments/practices evaluated in long
term experiments was developed from the following

two-way linear model:
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yij = +di+e+ Vi where
yij is observed yield of ith treatment in jth year

p is grand mean and its estimate i =y

d; is ith treatment mean deviation and its estimate d; = y; — ¥

¢j is jth year mean deviation and its estimate & =y j — J.

Vijis interaction between ith treatment and jth year and its estimate V; =YV —A—di—§

2.6.12. Development of IOT applications for

Resource Management.

This IOT application was developed to collect the soil
moisture and weather data from the remote location
using IOT Network. As Node MCU has built in Wi-
Fi and also low power requirements we have selected
Node MCU for the IOT prototype development. We
have used DHT 11 sensor for weather data and LM
100 sensor for the soil moisture data collection. Ardui-
no Integrated development environment is used for the
programming requirements. Using Arduino environ-
ment, we are able to collect the soil moisture, humidity
and temperature data into MySql Database.

2.6.13. KRISHI - Knowledge based Resources
Information Systems Hub for Innovations in

agriculture.

KRISHI-Knowledge based Resources Information
Systems Hub for Innovations in agriculture, is an initia-
tive of Indian Council of Agricultural Research (ICAR)
to bring its knowledge resources to all stakeholders at
one place. The portal is being developed as a centralized
data repository system of ICAR consisting of Technol-
ogy, Data generated through Experiments/ Surveys/
Observational studies, Geo-spatial data, Publications,
Learning Resources etc. In the six repositories, Obser-
vational repository is designed developed by CRIDA.
In observational Repository 10 AWS stations weather
data is harvested for data dissemination to the stake-
holders. web applications were developed and hosted
under observational database to upload the metrolog-
ical data into observational database from other ICAR
units. We have uploaded around 4500 publications, 110
technologies, 40 video films of CRIDA into the KRI-
SHI portal.

~
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2.6.14 Building longitudinal panel data on
development pathways in dryland villages

Building a micro-level farm, household and village level
data base (comparable across space and time) for track-
ing technological and climate changes and its impact
on incomes of dryland farmers is crucial to understand
the dynamics of the changes taking place in the dryland
villages. The study quantified the benefits from all social
and welfare schemes working in a village in Warangal
by conducting census of all households in the village.
In general, middle-income households are getting more
benefits, only self-targeted schemes like MGNREGA
are benefiting poor more than rich. Utilization of in-
kind subsidies are mostly utilized for intended purpose,
but cash transfers are used for general purposes and
some are spending for consumption purposes although
cash transfer is for purchasing agricultural inputs.

2.7 Scheduled Castes Sub Programme (SCSP)

The Institute is implementing the SC Sub Plan in
two States of India in the identified districts by NITI

Aayog, Gol, New Delhi namely Mancherial (erstwhile
Adilabad) in Telangana and Kalaburagi in Karnataka.

The highlights of the activities undertaken during
2021:

* Distribution of tarpaulins, nutri-millet kits and
vegetable seed kits

An awareness programme was organized at Mallampet
village of Kotapally Mandal, Mancherial district,
Telangana on 28.01.2021 among the farmers about
safety of farm produce and use of biofertilizers. The
Chief Guest of the programme, Sri Balka Suman,
Chief Whip and MLA, Chennur constituency

(oo
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distributed of
PSB, Azospirillum and Azotobacter biofertilizers. A total
2000 tarpaulins were distributed in nineteen villages

tarpaulins along with  packets

of Kotapally mandal among SC farmers. Nutri-millet
kits were procured from ICAR-IIMR, Hyderabad and

o

* Improved variety of red gram (PRG-176)

Red gram was introduced in the cluster of six villages
and distributed 2000 kg seeds of improved variety
(PRG-176) during June 2021and the seeds were

* Distribution of Battery-operated sprayers & Kheti
Rakshak:

In of India’s
Independence, organized the programme of SC-
Youth for Plant Protection (SC-YPP) under
ARYA in Kotapally mandal of Mancherial district,
Telangana State under SC Sub Plan as part of Azadi
Ka Amrit Mahotsav on 1% September, 2021. In this
context,distributed 450 numbers of battery-operated

commemoration of 75 years

sprayers in selected twenty-one villages of the mandal

according to the population of SC household. The

N

Distribution of tarpaulins by Shri. Balka Suman, Chief Whip and MILA, Chennur

Go

a meeting was organized with farmers at Rythu Vedika,
Mallampet and highlighted the importance about the
nutrition among women & child. Distributed nutri-
millet kits about 1000 Nos. along with vegetable seed
kits (1000 Nos.) for kitchen gardening.

Distribution of nutri millet kits & vegetable
seed kits

procured from ICAR-CRIDA, KVK seed hub. The
seeds sown in the backyard for self-consumption and
as an intercrop was found to be in good condition
and received well by all the farmers.

o "gi"- .é !

Red gram crop in farmers’ field

battery-operated sprayers were given on the mode of
custom hiring in these villages. Two youth from each
village were selected for maintenance and repair of
sprayers. Receipt books were provided to youth for
collecting the rent from the farmers and to deposit
half of the amount in the account of post office for
repair and maintenance. This model was found to be
helpful for creating employment potential among
rural youth. Also, installed four devices of Kethi
Rakshak for the management of wild boar in both
Mallampet and Kondampet villages.
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Distribution of battery-operated sprayers and installation of kheti rakshak in the village

Organized Field Day in Mallampet village of
Kotapally mandal:

'The programme was organized in Mallampet village
of Kotapally mandal on 17 December, 2021. Dr.
V. K. Singh, Director, ICAR-CRIDA was the
chief guest of the programme. He addressed the
gathering on this occasion and emphasized to work
with state department officials and farmers hand
in hand to achieve the objectives of SC Sub Plan

program. Sharing of knowledge among the farmers
by scientists is more important rather supplying only
inputs. Later, distributed the foot sprayers for plant
protection in mango orchards and yellow sticky traps
to chilli farmers for the management of sucking
insect pests. About 150 SC farmers from Kotapally

mandal participated in the program along with State
officials.

Organized Field day in Mallampet village and visit to farmer field

Director, ICAR-CRIDA wvisited different interventions in the village

&
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Dr. V.K. Singh, Director, ICAR-CRIDA addressing the farmers on field day celebration and distributed bengal gram seed and tarpaulins to SC farmers

ICAR-CRIDA
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Yellow Sticky Traps In

Field Day organized at Bhogalingadahalli village,
Chincholi Taluka :

As part of Azadi ka Amrit Mahastov of 75 years
of India’s Independence organized a field day at
Bhogalingadahalli Chincholi  Taluaka,
Kalaburagi district, Karnataka on 18" October
2021 under SC Sub Plan. 'The field day was
attended by the Director, ICAR-CRIDA, Dr Anil
Kumar Rathod, Assistant Director of Agriculture
other Agricultural Officers of State Department
of Agriculture and Village leaders. About 150
farmers of Bhogalingadahalli and Kalabhavi villages
participated. Dr V. K. Singh, Director, ICAR-
CRIDA in his address requested the farmers to

village,

enhance their income by following eco-friendly, cost

effective and resource conservation technologies.
He also requested to the farmers that the improved
varieties of seed that are being promoted under the
SCSP to be shared with other farmers of the village.
He also advocated to practice cost effective integrated
pest management practices for managing the pests
and diseases. The farmers were educated and trained
to use pheromone traps for monitoring and control
of pests of pigeon pea and weed management using
wheel hoe. About 10 quintals of certified bengal
gram (JG-11) seeds and 100 tarpaulin sheets for

protecting the farm produce were also distributed to

the eligible SC farmers in this event.
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Demonstration of weed hoe and pheromone traps in farmers’fields

Signing of MoU between ICAR-CRIDA and
PR&RD, Government of Telangana

On 25™ January 2022, an MoU was signed by Dr
VK. Singh, Director, ICAR-CRIDA and Shri
V.S.N.V. Prasad, Special Commissioner, PR &
RD & CEO, SLNA, Government of Telangana

State to take up Natural Resources Management

based developmental activities in Kotapally mandal
of Mancherial and tribal mandals of Adilabad
districts in Telangana State under SCSP/TSP.
The renovation of old and new on-farm reservoirs
are planned in Mancherial and construction of
farm ponds in Adilabad which aim at doubling of

cropping intensity to enhance farmers’income.

Signing of MoU between ICAR-CRIDA and PRGRD, Government of Telangana

Organized Training programme

Three training programmes were organized on
“Sustainable Rice Production Technology” during
23-25% February, 2021, 08-10" March, 2021 & 16-
18™ March, 2021 in three batches which benefitted
60 farmers from Mallampet and Edagatta village
at ICAR-IIRR, Rajendranagar, Hyderabad. The
participants were exposed to latest advances and
hands on training for sustainable rice production.

ICAR-CRIDA celebrated “International Women’s
Day” on 8" March, 2021 for women farmers

under SCSP. The theme for this year by ICAR was
“Women leadership in agriculture: entrepreneurship,
equity and empowerment”. Dr. V. K Singh, Director,
CRIDA in his address highlighted the increasing
level of participation of women farmers in
agriculture and allied sectors. He praised the women
farmers for their hard work in every sphere of life.
He encouraged and motivated the women farmers
to take up entrepreneurial activities in agriculture
also.

<3
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Climate change has become an important area of
concern for India to ensure food and nutritional
security for the growing population. Indian agriculture
is highly vulnerable to climate change and variability.
One or other part of the country is experiencing
frequent extreme weather events such as heavy rainfall,
droughts, floods, frost, heat wave, cold wave, hailstorms
etc. causing sizeable loss to yield and income to the
farmers at microscale and to the Nation’s economy at
the macroeconomic level. Agriculture is likely to be
one of the most affected sectors directly in terms of
crop yields, water availability and indirectly through
changes in pest and pathogen incidence. As per the
latest IPCC AR-6 Report increase in rainfall, high
inter annual variability, intense and frequent heatwaves,
likely temperature increase by 1.5 to 4.0 °C and rise
in sea level by 300 mm could be the major challenge
for sustainable agriculture in the coming years. This
necessitates accelerated research on developing resilient
technologies against climate change as well as their
mainstreaming through the adaptation mechanism for
upscaling. The Indian Council of Agricultural Research
(ICAR), Ministry of Agriculture and Farmers’ Welfare,
Government of India launched a flagship network
project ‘National Innovations in Climate Resilient
Agriculture’ (NICRA) in 2011. NICRA project is
being implemented by Natural Resource Management
Division of ICAR and coordinated by ICAR-Central
Research Institute for Dryland Agriculture (CRIDA),
Hyderabad.

The project aims to develop and promote climate-
resilient technologies in agriculture which can address
vulnerable areas of the country and the outputs of the
project will help in coping with the districts and regions
prone to extreme weather conditions. The project
is implemented through components viz. strategic
research, technology demonstration (151 clusters

of villages in each one of the identified climatically
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vulnerable districts)

and capacity building. The

objectives of the project are

To undertake strategic and applied research on

climate change adaptation and mitigation

To validate, demonstrate and assess the impact of

climate resilient technologies on farmers’ fields

To strengthen the capacity of scientists, farmers and

other stakeholders on climate resilient agriculture

During the year 2021, the NICRA project has been
in operation in 25 ICAR Institutes, different State
Agriculture Universities (SAUs), Indian Institute of
Technology (II'T) (Chennai), 151 KVKs,25 AICRPAM
and 22 AICRPDA centres. This year, the activities
under NICRA project at ICAR-CRIDA were divided
into five major themes and the projects are presented

theme wise.

3.1. Theme I. Impact of elevated carbon dioxide
and temperature on crops, pests, diseases, weeds,
soil, microbes and livestock in rainfed ecosystem.

3.1.1. Productivity of rainfed crops under enhanced
carbon dioxide and its interaction with water deficit

and elevated temperature

A field experiment under Free Air Temperature
Elevation (FATE) facility was conducted to assess the
impact of elevated temperature (¢T) and its interaction
with elevated CO, (eT+eCO,)
physiology, biomass and grain yield of four maize (Zea
mays L.) hybrids- DHM-117, DHM-121, NK-6240
and 900M GOLD. The e¢T was maintained as 3.0 +
0.5°C above ambient canopy temperature (aT) and

on phenology,

eCO2 was maintained at 550 + 50 ppm.

'The elevated crop canopy temperature (eT), influenced
the phenology of days to 50 per cent tasselling, anthesis
and silking of maize genotypes and significant variation

among the genotypes was also observed. Anthesis

and Silking Interval (ASI) increased by 1.7 days with
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DHM-117, 0.4 days with NK-6240 and 0.3 days with
DHM-121 at €T condition as compared with ambient
control and while it was decreased by 0.3 days with
900M GOLD. The presence of eCO, along with T
reverted the ASI as ambient control. (Fig.3.1.1.1.). The
eT reduced Anet, gs, Tr of all the four maize genotypes.
With €T, the reduction in Anet ranged from 14.2 per
cent (900M GOLD) to 32.2 per cent (DHM-117),
while eT+eCO, condition improved it to that of aT
level in 900M GOLD and DHM-121, better than aT
in DHM-117 and NK-6240. The gs and Tr reduced
under both €T and ¢T+eCO, conditions, however the
magnitude of the response differed with genotype.
DHM-121 registered higher WUE at eT+eCO,
condition due to improved response of Anet and higher

reduction in Tr (Fig. 3.1.1.1.).

Elevated temperature (eT) significantly impacted
biomass and yield components and the magnitude of
response of individual genotype varied. The reduction of
total biomass at ¢T ranged from 9.3 per cent (DHM-
121) to 18.0 per cent (NK-6240) and vegetative
biomass from 5.4 per cent (DHM-117) to 19.8 per
cent (NK-6240). The reduction in cob weight due to
eT ranged from 10.7 per cent (900M GOLD) to 16.7
per cent (NK-6240). Similarly, the reduction in grain
yield ranged from 6.8 per cent (900M GOLD) to 22.2
per cent (DHM-117) and for grain number it was from
3.5 per cent (NK-6240) to 6.7 per cent (DHM-117).
In DHM-117, the decrease in grain yield (22.2 per
cent) with high temperature (eT) was mainly due to
reduction in grain number (6.7 per cent) and 100 seed
weight (16.7 per cent) revealing that high temperature
impacted both seeds set and filling (Fig. 3.1.1.2.).
Among the selected four maize genotypes, 900M
GOLD was less impacted for yield components at ¢T.
'The genotype DHM-117 responded positively to eCO,
for yield components as it ameliorated the ill effects
of €T. Though e¢CO, improved overall biomass of the
genotypes, its ameliorative capacity was more for yield

and yield components of DHM-117.
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Fig. 3.1.1.1. Antbhesis silking interval (ASI) of four maize hybrids at
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Fig.3.1.1.2. Impact of ¢T and eT+eCO, conditions on physiological,
biomass and yield parameters of four maize hybrids

3.1.2. Impact of e CO, and e Temp on growth,
phenology, physiology and yield of potato (Solanum
tuberosum L.) under CTGC

Global climate change accompanied by continuous
increases in atmospheric carbon dioxide (CO,)
concentration and temperature affects the growth and
yield of important crops. The study investigated the
effect of elevated temperature and CO, concentrations
on the growth, yield, and photosynthesis of potato
(Solanum tuberosum L. cv.) crop using Carbon dioxide
Gradient Chambers (CTGC

chambers) that allows the regulation of temperature

and Temperature

and CO, concentration under chambers.
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'The experiment was laid out on 11-11-2021with potato
variety Kufri Pukhraj variety suitable for this location
in CTGC chambers at HRF with four treatments. T’ -
Control (reference), T -Temperature gradient of 5 +
0.5°C over reference - ‘€Temp’. (three Gradients), T -
Elevated CO, concentration of 550 + 50 ppm- €CO,’
and T,- interaction of eCO, and eTemp. Temperature
gradient 5 + 0.5°C over reference with elevated CO,
concentration of 550 + 50 ppm — ‘¢Temp + ¢CO,,.

The initial germination and the growth parameters
viz., plant height, number of branches, and biomass
were measured for six plants from each chamber at
30 days after emergence (DAE) and found there is a
difference among treatments in four different chambers
(Fig.3.1.2.1.). Observations were recorded on plant
height, number of branches, leaf area, number of tubers
and stem thickness during 40 days after emergence. The
results revealed that average plant height in Chamber-
IV (e CO,) Gradient -1 recorded the highest value of
62.32 cm followed by Chamber - I (Ref) gradient -1
(53.46), Chamber - II (e Temp) gradient -1 (51.35) and

Chamber - III (e CO, and e Temp) gradient -1 (46.4).
Average number of branches per plant in Chamber - 1
(Ref) Gradient -1 recorded the highest value of 5.36
followed by Chamber - II (e Temp) gradient -2 (3.68),
Chamber-1V (e CO,) gradient -2 (3.57) and Chamber
- III (e CO, and e Temp) gradient -2 (3.34). Average
leaf area in Chamber-1V (e CO,) Gradient -3 recorded
the highest value of 2807.9 followed by Chamber - I
(e Temp) gradient -1 (1631.88), Chamber - III (e CO,
and e Temp) gradient -1 (1493.26) and Chamber -
IT (e Temp) gradient -3 (1280.78). Average number
of tubers per plant in Chamber - III (¢ CO,and e
Temp) Gradient -1 recorded the highest value of 11.20
followed by Chamber - IT (e Temp) gradient -2 (10.85),
Chamber-1V (e CO,) gradient -3 (10.79) and Chamber
- I (Ref) gradient -3 (7.28). Average stem thickness in
Chamber-1V (e CO,) Gradient -1 recorded the highest
value of 1.05 followed by Chamber - II (e Temp)
gradient -3 (1.03), Chamber - III (e CO, and e Temp)
gradient -1 (0.85) and Chamber - I (Ref) gradient -3
(0.63).

e-Temp

e CO, and e Temp

Fig.3.1.2.1. Growth after 30 Days after planting in 4 Chambers

3.1.3. Individual and interactive effects of moisture
deficit and elevated temperature on physiological

efficiency of C3 and C4 rainfed crops

Elevated CO, and elevated temperature responses at
early developmental stages impact plants difterently
from responses during late generative developmental
stages. Given the specific dynamics of elevated CO,

<6

and elevated temperature responses, an ideal trait
dissection platform should facilitate detailed and
efficient tracking of the studied trait across the entire
crop lifecycle. A study was conducted in pear]l millet
(Pennisetum glaucum) under controlled environmental

conditions in the carbon dioxide and temperature

gradient chambers (CTGC) with different levels of
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CO, (ambient and elevated 550 ppm) and different
gradients of temperature in the chambers designed as
temperature gradient tunnels (TGT). We hypothesized
that during exposure to heat stress and elevated CO,,
specific strategies are employed by the plants, such as
structural and functional changes in the photosynthetic
systems by which they acquire new homeostasis which
may be protective adaptations. Photosystem II (PSII)
photochemistry, light energy absorption, excitation
energy trapping, and conversion of excitation energy
into electron flow and phenomenological fluxes
parameters were studied.

High-resolution photosystem II electron transport
and chlorophyll fluorescence induction kinetics data
was collected at various growth stages — three different
stages at each of the major growth phase viz., vegetative,
panicle development and grain filling stage at three
different times of the day. Three single point pre-
dawn observations were also recorded. Results indicate
distinct differences in quantum yield, OJIP, electron
transport and phenomenological fluxes. Temporal
heterogeneities in terms of variations at different times
of the day also was observed in the photosystem II
dynamics as affected by temperature and elevated CO.,,.
Some of the responses were differential and some were
similar indicating the complex nature of the interaction

between temperature and elevated CO, in combination.

3.1.4 Impact of elevated temperature and its
interaction with elevated CO, on plant N uptake and
Nitrogen Harvest Index (NHI) in maize

Climate change will impact plant growth and N
metabolism, but these impacts have mostly been studied
to date by examining the effects of individual climate-
change factors (especially eCO,, higher temperatures,
and drought). However, since these main climate-
change factors will change concomitantly, discerning
the interactive effects of these factors will be necessary
to understand how climate change will impact plant
N relations. 'The impact of elevated temperature and
its interaction with elevated CO, on plant N uptake in
maize genotypes was studied in four maize genotypes,
DHM-117, DHM-121, NK-6240 and 900M Gold.
The T condition decreased the total N uptake in all

G

the genotypes, however, the impact of eCO, diftered
with genotype as it improved in DHM-117 and
DHM-121 and decreased in NK-6240 and 900M
Gold. Nitrogen concentration (N per cent) in different
plant parts of maize and were in the order of seed >
leaf > root > husk > stem under aT, €T and ¢T +eCO,
in all genotypes (Fig.3.1.4.1. and Fig. 3.1.4.2.). Seed N
concentration (per cent) increased at €T and eCO, in
DHM-117 and NK-6240 while it was not significantly
changed in DHM-121 and 900M Gold. Seed N yield
showed a similar trend as that of total N uptake. Grain
NUE (grain yield/total N uptake) was highest under
ambient conditions (aT) in DHM-117, DHM-121
and NK-6240 due to higher biomass while it did not
change in eT+eCO, in 900M Gold (Fig.3.1.4.3). The
T decreased the NHI (65.9) while ¢ T+eCO, increased
it (69.8) as compared to ambient (67.1) in DHM 117
while there was no significant change in 900M Gold
(Fig.3.1.4.3).
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3.1.5. Effect of elevated CO,
concentration and high temperature on nutrient
quality of dryland crops

Four genotypes DHM 117, DHM 121, NK 6240 and

900M Gold of maize grown under three treatments,

atmospheric

namely control, elevated temperature, elevated
temperature + elevated CO,, grown under FATE
facilities were taken up to study zinc and ash contents
of maize grain. This study showed that seed mineral
nutrients can be altered by elevated temperature and
elevated temperature + elevated CO,. Higher (2.33 g)
ash content (Fig.3.1.5.1.) was found in genotypes NK
6240 under ¢T+eCO, conditions whereas, lower (1.00
g) ash content was found in DHM 117 and NK 6240
under ambient. Ash content was found to be lower 1.00
— 1.33g under ambient when compared to eT+eCO,
conditions (1.33 — 2.33g). Under ¢T+eCO, Zn content
(Fig . 3.1.5.2.) was found to be reduced (1.48 — 2.07
mg/100g) when compared to control (2.35 — 2.88

mg/100g) among all the four genotypes.
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Fig. 3.1.5.1. Effect of ¢T and eT+eCO, on ash content of maize
genotypes
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3.1.6. Impact of eCO, and €T on quality of crop
residues as livestock feed

The projected increase of atmospheric carbon dioxide
(CO,) and climate change will have significant impacts
on future fodder quality and productivity. A study
was conducted to assess the impact of increasing
temperature and carbon dioxide on the quality of
maize fodder (stems and leaves) grown in the CTGC
chambers under four set of environmental conditions
(a) Reference (ambient temperature and carbon dioxide
ie., 2740.5°C and 380 +25 ppm CO,), (b) Chamber
with temperature gradient of 5+0.5°C over reference
and referred as elevated temperature (eTemp), (c)
Chamber with elevated CO, concentration of 550+50
ppm with temperature gradient 5+0.5°C over reference
referred as elevated carbon dioxide and temperature
(eCO, + eTemp) and (d) Chamber with elevated CO,
concentration of 55050 ppm referred as elevated carbon
dioxide (eCO,). Leaf and stem portion of maize fodder
at milking stage were screened by proximate, Vansoest,
energy content and in vitro dry matter degradability.

Higher (P<0.05) dry matter, ash, acid detergent lignin
(ADL), acid detergent fibre (ADF) and cellulose per
cent were found both in leaves and stem of the maize
fodder grown under elevated temperature (eTemp)
environmental conditions. Organic matter and crude
protein content (Fig. 3.1.6.1.) were found highest
(P<0.05) at the ambient temperature. Growing maize
under elevated carbon dioxide and temperature (eCO,
+ ¢Temp) environmental conditions increased (P<0.05)
NDF and hemicellulose content both in leaves and
stem. Significantly (P<0.05) higher Crude fibre content
in stem was found in the maize grown under elevated
temperature (Fig. 3.1.6.2.), whereas in leaves under
elevated carbon dioxide and temperature (eCO, +

eTemp). A non-significant increase in Ether extract was
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observed in stem of maize fodder grown under elevated
temperature, but it was highest (P<0.05) at ambient
temperature conditions in leaves. NFE in stem was
highest (P<0.05) at elevated carbon dioxide, whereas
in the leaves highest (P<0.05) was found in the maize

fodder grown at ambient temperature.

Invitro dry matter degradability (IVDMD) of stem and
leaf portion in the maize fodder grown under carbon
dioxide and temperature gradient chambers (CTGC)
differed significantly (P<0.05). Highest IVDMD (per
cent) in maize stem was found in the maize fodder
grown in eCO, (51.1£0.12), whereas lowest (43.6+0.84)
under eTemp environmental chamber conditions.
Leaf of maize fodder grown at ambient (reference)
(55.3+0.12) had highest IVDMD, whereas lowest
(50.1+0.43) under eTemp environmental chamber
conditions. Among different chambers, highest
(P<0.05) DE (M]/kg DM) was found in the stem and
leaf of the maize fodder grown in eCO, chamber. DE
in maize stem and leaf decreased (P<0.05) from G1 to
G5 as temperature increased in both the eTemp and
eCO,+e Temp chambers. A similar trend was observed

in metabolizable energy (ME) content of maize stem.

3.1.7. Prediction of Pest scenario of Spodoptera
litura (Fab.) on groundnut under Representative
Concentration Pathways (RCPs) based climate
change scenarios

Multi-model (Tmax)

and minimum (Tmin) temperature data of four

ensemble of  maximum

Representative Concentration Pathways viz., RCP 2.6,
RCP 4.5,RCP 6.0and RCP 8.5 of Coupled Model Inter
comparison Project 5 (CMIP5) models were generated
for ten major groundnut growing locations of the India
to predict the number of generations of Spodoptera litura
(Fab.) using Growing Degree Days approach during
three future climate viz., Near (NF), Distant (DF) and
Very Distant (VDF) periods and were compared over
1976-2005 baseline period (BL). Projections indicate
significant increase in Tmax (0.7 to 4.7°C) and Tmin
(0.7 to 5.1°C) in NF, DF and VDF periods under the
four RCP scenarios at the ten groundnut growing
locations. Higher percent increase of the number of

generations of §. /itura was predicted to occur in VDF

VA
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Fig. 3.1.6.1. Crude fibre (CF) percentage in stem portion of the maize
fodder grown in CTGC under different environmental conditions

eCO2

eTemp eCO2+ eTemp

Fig. 3.1.6.2. Crude protein (CP) percentage in stem portion of the
maize fodder grown in CTGC under different environmental

conditions

(6 to 38 per cent) over baseline, followed by DF (5 to
22 per cent) and NF (4 to 9 per cent) periods with
reduction of generation time (5 to 26 per cent) across
the four RCP scenarios. Reduction of crop duration was
higher (12 to 22 days) in long duration groundnut than
in medium and short duration groundnut. Decrease in
crop duration was higher in VDF (12.1 to 20.8 days)
than DF (8.26 to 13.15 days) and NF (4.46 to 6.15
days) climate change periods under RCP 8.5 scenario.
Increase in number of generations of §. /itura was
predicted even with altered crop duration of groundnut.
Among locations, more number of generations of
S. litura with reduced generation time are likely at
Vridhachalam and Tirupathi locations. Geographical
location (74 to 77 per cent) and climate period (15
to 19 per cent), together explained over 90 percent of
the total variation in the number of generations and
generation time of §. /ifura. These findings suggest that
the incidence of §. /itura on groundnut could be higher
in future.
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3.1.8. Interactive effects of eTemp and ¢CO, on
efficacy of insecticides against Spodoptera litura Fab.

on groundnut
Effect on Lethal concentrations

Influence of two dimensions of climate change i.e.,
elevated temperature (¢ Temp) and elevated CO, (eCO2)
on toxicity of insecticides against Spodoptera litura
Fab. on groundnut using CO, Temperature Gradient
Chambers (CTGC) was investigated. The insecticides
viz., diamides (flubendiamide),avermectins (emamectin
benzoate), organophosphates (quinalphos), spinosyns
(spinosad) and synthetic pyrethroids (deltamethrin)
were tested for their efficacy and persistence toxicity
(PT) at ¢Temp and ¢CO,. Interactive effects of ¢CO,
and ¢Temp caused the higher LC_ values of spinosad
and deltamethrin with negative temperature coefficients

and showed the ‘reduction of toxicity’

Lower LC, values and positive temperature coefficients
for flubendiamide (6.67), emamectin benzoate
(7.38) and quinalphos (3.04) recorded, indicating the
‘higher toxicity’ at interactive ¢CO, and ¢Temp. The
descending order in reduction of PT of insecticides
was deltamethrin < quinalphos < flubendiamide <
emamectin benzoate < spinosad and these insecticides
persisted for shorter period at ¢éTemp+¢CO, conditions
over reference. Present results indicate the negative
impact of ¢Temp and ¢CO, on efficacy of spinosad and
deltamethrin necessitating their higher requirement
than was needed to achieve equal control at reference/

ambient temperature and CO,.

Emamectin Benzoate

Significant higher mean percent mortality of S. /itura
larvae was noted for emamectin benzoate at lower
temperatures (FS‘ o = 60513, P=<0.0001) at elevated
CO, conditions (F L= 1510, P =<0.002). The
interaction between CO, and temperatures with respect
., = 895P
=<0.0001). Emamectin benzoate persistf;d for fewer
days at elevated CO, conditions (F, |, =5.57,P =<0.036)
and higher temperatures (FS, 0 =723.76, P=<0.0001).
However, no significant interaction effect between these
s = 050, P =0.789).

Persistence toxicity of the insecticide followed a similar

to mortality of larvae was significant (F

two variables was observed (F

y

trend, indicating that higher temperatures with ¢CO,
caused the reduction of toxicity. CO, and temperatures
influenced the lethal time required to get 50 per cent
mortality of S. Zitura larvae (CO,: F L= 508.76, P
=<0.0001; Temperature: Fs,1o: 2401,P=<0.0001). Lethal
time was reduced at €CO, and at higher temperatures. A
significant interaction effect between the two variables
(F 510 =453, P =<0.014) indicated that reductions in
lethal time was more evident with higher temperatures
and at ¢CO, indicating that the effects of temperature
were more marked at ¢CO, conditions than at aCO,
conditions.

Quinalphos

Significant lower mean percent mortality of §. /itura
larvae was noted for quinalphos at higher temperatures
(Fs, 1= 136.78,P=<0.0001) at elevated CO, conditions
(F e 32.58, P =<0.0001). The interaction between
CO, and temperatures with respect to mortality of
5= 12.05,P =<0.0001) (Table
2b). Quinalphos persisted for fewer days at elevated
CQO, conditions (F =682, P =<0.022) and higher
temperatures (FS, o = 4.67, P=<0.018). However, no
significant interaction effect between these two variables
512= 0.30,P =0.623). Persistence toxicity
of the insecticide followed similar trend, indicating that
5 10 = 2086, P=<0.0001) and
«CO, (F , ,=397.67,P =<0.0001) caused reduction
of toxicity. Both the factors, CO, (F L= 44722, P
=<0.0001) and temperatures (FS’ 1= 2469, P=<0.0001)
significantly influenced the lethal time required to get

larvae was significant (F

1

was observed (F

higher temperatures (F

50 per cent mortality of §. /itura larvae with reduced
lethal time at ¢CO, and at higher temperatures. It was
noted that significant interaction effect between the

two variables (I s =22.96,P =<0.0001) in lethal time
at ¢CO, and higher temperatures.

For all the insecticides tested, the highest reduction of
persistence toxicity was observed at 34°C with ¢CO,
followed by 34°C (¢Temp) but 2CO, evidencing the
accentuating effect of ¢CO, with ¢Temp conditions
(Fig.3.1.8.1.). The toxicity was reduced to less than 20
per cent in a period of 5 days with all five insecticides at
34°C with ¢CO, in contrast to the 9 to 12 days required
to achieve similar reductions at the standard growing
conditions 28 °C and «CO, (Fig.3.1.8.2).
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3.1.9.ImpactofeCO,and eTemp onrhizo microbiome
of black gram (Vigna mungo L.) and characterization
of efficient Rhizobium strain(s)

Rbhizobium isolates were isolated from nodules of four
black gram genotypes viz., IPU-06-02, PLU-826,
PSRJ-95016 and IPU-094-1. All the four black gram
genotypes were grown under ambient conditions,
elevated temperature (+3°C) and elevated temperature
(+3°C) + elevated CO, (550 ppm) conditions at Free
Air Temperature Elevation (FATE) facility. The
nodules were surface sterilized, crushed and the sap
was streaked onto congo red yeast extract mannitol

agar (CRYEMA) plates.

Small, round, colourless

(&
N

colonies were selected and restreaked on CRYEMA
for purification. Stock cultures were prepared from the

u 2g (PLU-826)
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Fig. 3.1.9.2 Variation of plant parameters across black gram genotypes
and growth condition

purified cultures (Fig.3.1.9.1).

Analysis of nodulation eficiencyand plant parameters

Variation in nodule parameters such as no. of nodules,
nodule fresh weight and dry weight was observed across
different genotypes and environmental conditions.
Number of nodules ranged from 3.67 to 76.67, nodule
fresh weight varied from 12 to 695.33 mg and nodule
dry weight ranged from 4.35 to 380.67 mg. Highest
number of nodules were observed in IPU-06-2
genotype (et+eCO2) followed by IPU-094-1 genotype
(Control) (Fig 3.1.9.3. and 3.1.9.3a). Differences in
plant biomass, shoot length, root length, shoot and
root fresh weight were recorded across genotypes and
environmental conditions such as ambient, elevated
temperature and elevated temperature + elevated CO,
conditions (Fig 3.1.9.3b).
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3.2. Theme II. Impact of variable rainfall on Soil
and Crops

3.2.1. Soil plant water dynamics modelling under
€¢CO2 and eTemp and varying rainfall intensities for
rainfed crops

Extreme rainfall analysis for developing intensity-
duration-frequency curves for Rangareddy district

Annual Rainfall Data for the duration 1971-2020 (50
Years) has been collected from the Hayatnagar Research
Farm, ICAR-CRIDA. The peak rainfall events for
kharif, rabi and oft-season were analysed and it was
found that both August and September would have 8
events in august and 5 events in September with more
than 100mm/day peak rainfall in the season. However,
the maximum daily peak rainfall (177.8mm/day) was
found in September and 140.8 mm/day in August over
50-year cycle (Fig.3.2.1.1.). The daily peak rainfall of
more than 100 mm is likely to occur once in 5 years in
the month of August and once in 10 years in September.
During rabi season (October-December), both October
and November have the peak events with three events
in October with a maximum of 304.6 mm/day and one
event in November with 114 mm/day over 50 years
(Fig.3.2.1.2.). During off-season months (January to
May), the peak rainfall events are more in May followed
by March with less than 70 mm/day (Fig.3.2.1.3.)
indicating an opportunity for harvesting runoft from
the agriculture catchments in May and useful for pre-
sowing irrigation if the onset of monsoon fails during

sowing window of rainfed crops.

Fig.3.2.1.1. Daily peak rainfall analysis for kharif season
(June-September)

Fig.3.2.1.2. Daily peak rainfall analysis for rabi season
(October-December)
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Fig:3.2.1.3. Daily peak rainfall analysis for off season (January-May)

'The annual daily peak rainfall was analysed for knowing
the frequency of the peak rainfall. The peak rainfall of
76.2, 116.3, 139.0, 147.2, 177.8 and 304.6 mm/day
were obtained (Fig.3.2.1.4.) for the recurrence intervals
of 2,5,10,15,25 and 50 years. These annual peak rainfall
data was split into the rainfall amounts per hour were
calculated by using IMD1/3" rule for different short
time duration of 0.25,0.5,0.75,1, 2, 3,4 and 5 hours as
shown in (Fig.3.2.1.5.)

Recurrence Interval, years

Fig. 3.2.1.4. Semilog plot of Recurrence interval and Annual daily

peak rainfall
200
190
180 ——0.25
170 0.5 |
160 |
156 0.75 ?

0
1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 2015 2018 2021
Year

Fig. 3.2.1.5. Daily peak rainfall for different shorter time durations
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N

The mean and standard deviation of the above
daily peak rainfall over the 50 years were calculated
for determining the rainfall intensity for different
frequencies and time duration using Gumbel Extreme
Value Distribution with frequency factors of 0.16, 0.72,
1.3, 1.63, 2.04 and 2.61 for the recurrence intervals
of 2,5, 10, 15, 25 and 50 respectively. Using this data,
the Intensity-frequency-duration curves are developed
(Fig.3.2.1.6.). From these curves, the rainfall intensities
with 5-10 years recurrence intervals could be used for

rainfall simulation studies with extreme rainfall events.
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Fig.3.2.1.6. Rainfall intensity-frequency -duration curves for
Rangareddy district

3.3. Theme III. Adaptation and mitigation
technologies for minimizing impact of climate
change in rainfed farming systems.

3.3.1. Adaptation and mitigation of climate change
through effective resource management practices in
rainfed agriculture

Besides several other factors, severe land degradation
and deterioration of soil quality are among the major
causes of low productivity in the rainfed regions. In
order to increase crop productivity in rainfed Alfisol
soils, it is important that land degradation is checked
and soil quality is improved through effective soil
management practices viz. conservation tillage, residue
recycling, conjunctive use of nutrients, optimum levels of
tertilizers especially N etc. Keeping in view, the present
long-term experiment with sorghum-—castor was started
in the year 1995 and later approved for inclusion in the
NICRA in the year 2021. The objective of the study
was to assess the impact of long-term tillage, residue
and nutrient management on yield sustainability,
stratification of nutrient pools and carbon sequestration
potential under sorghum-—castor rotation.
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To achieve this objective, a field experiment comprising
of tillage (conventional (CT) and minimum (MT)),
residues (2 t ha''dry sorghum stover (SS), 2 t ha™ fresh
Gliricidia lopping (GL) and no residue (NR)) and
nitrogen levels (0 (N,), 30 (N,), 60 (N,)) and 90 (N, )
kg N ha') under sorghum (Sorghum wulgare (L)) and
castor (Ricinus communis (L)) system was initiated in
a strip split-split plot design at Hayathnagar Research
Farm during 1995. During the Zharif season of 2021,
sorghum (CSV-20) was the test crop. The effect of
tillage, residue and nitrogen treatments on crop yield
was studied.

Effect of tillage, residues and N levels on crop yield
Sorghum grain yields: The sorghum grain yield
across the treatments varied from 799 to 1233 kg/ ha.
Minimum tillage (981 kg/ ha) recorded significantly
higher average sorghum grain yields (5 per cent
higher) compared to conventional tillage (933 kg/ ha)
(Fig.3.3.1.1.). Among the residues, when averaged over
tillage treatments, the application of Gliricidia loppings
@ 2t/ha (1033 kg/ ha) and sorghum stover @ 2t/ ha
(969 kg/ ha) significantly increased the grain yield by
21 and 12 per cent compared to no residue application
(868 kg/ ha). Application of N @ 90 kg/ ha recorded
significantly higher grain yield (1096 kg/ ha) followed
by N applied @ 60 kg/ ha (1003 kg/ ha) and @ 30 kg/
ha (908 kg/ ha) compared to control (821 kg ha™). The
increase in sorghum grain yield with N applied @ 30
kg/ ha, 60 kg ha™' and a 90 kg ha™ level of nitrogen over
control was to the of the extent of 11, 22, and 34 per
cent respectively. Significantly higher grain yield (1233
kg/ ha) of sorghum was observed with the application
of Gliricidia loppings + N @ 90 kg/ ha + minimum
tillage (MTGLN90) followed by Gliricidia loppings
+ N @ 90 kg/ ha + conventional tillage (1168 kg/ ha)
(CTGL N90).

Effect of tillage, residue application and N levels on
Organic C at different soil depths

The results of the present study revealed that the soil
organic carbon content at different soil depths studied
(0-5, 5-15, 15-30 and 30-45 cm) varied from 3.48 to
7.67 g/ kg (Fig.3.3.1.2.). Minimum tillage (6.27, 4.91
and 4.24 g/ kg) showed significantly higher soil organic

y

carbon content (7,6 and 5 per cent higher, respectively)
compared to conventional tillage (5.84, 4.64 and 4.03
g/ kg) at 0-5,15-30 and 30-45 cm soil depths. Despite,
non-significant influence, minimum tillage showed
relatively higher soil organic carbon (7 per cent higher)
content in soil compared to conventional tillage at 5-15
cm soil depth.

Among the residue treatments, application of gliricidia
loppings @ 2t /ha (6.73, 5.95, 5.14, 4.41 g/ kg) and
sorghum stover @ 2t/ ha (6.47, 5.68, 4.77, 4.18 g/ kg)
significantly increased the soil organic carbon content
by 39, 30, 18, 18, 30, 22, 8, and 10 per cent respectively
compared to no residue application (4.93, 4.67, 4.42,
3.80 g/ kg) at 0-5,5-15,15-30 and 30-45 cm soil depth.
Among the four nitrogen levels, the application of N
@ 90 kg/ ha recorded significantly higher SOC (6.68,
5.97,5.18,4.38 g/ kg) in soils followed by N @ 60 kg/ha
(6.21,5.57,4.87,4.19 g/ kg) and 30 kg/ ha (5.85, 5.24,
4.63, 4.05 g/ kg’ compared to no nitrogen application
(5.48,4.96,4.42,3.91 g/ kg). The increase in SOC with
30, 60 and 90 kg N ha'was to the tune of 7,6,5,4 and
13,12,10,7 and 22,20, 17,12 per cent respectively over
the control (no nitrogen application) at 0-5, 5-15, 15-
30 and 30-45 cm depth.
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Fig. 3.3.1.1. Effect of tillage, residue application and N levels on
sorghum grain yield (kg/ ha) in rainfed Alfisol under Sorghum-Castor

system
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Fig.3.3.1.2. Effect of tillage, residue application and N levels on
Organic Carbon (g /kg-) at different soil depths in rainfed Alfisol

under sorghum-castor system

3.3.2. Development of sustainable intensification
practices for mitigation and adaptation to climate
change

Rainfed soils are hungry as well as thirsty. In rainfed
semi-arid tropical (SAT) regions 75 per cent of rainfall
received is during SW monsoon (June to September —
4 months). These regions are characterised by frequent
aberrant weather conditions, erratic distribution,
high intense rainfall which causes erosion, and also
moisture stress during critical stages. Moreover, the dry

spells, droughts are predicted to increase with climate

Intercrop

Flat sowing (PP + Maize) (1:2)

/D

change. Hence in situ soil and water conservation
plays a great role to alleviate both extremes of rainfall
conditions, erosion and drought. Improved storage of
soil moisture at root zone. The soils are poor in fertility
and the response to the nutrients is poor. Moreover,
the nutrients and water are complimentary. Depend
on each other for cumulative effect to increase NUE
and WUE. Hence the integration of in-sifu moisture
conservation and nutrient management is the need of

the hour.

Intercropping systems in general and cereal +
legume intercropping, in particular, provides greater
stability, minimises the risk and may reduce fertilizer
requirement. Among the legumes, pigeon pea is an
important legume that is drought tolerant, adapted to
arid and semi-arid regions, reduce nutrient mining,
complementarities with cereals and has the ability to
fix nitrogen. Hence a study was initiated to develop
pigeon pea + maize intercropping systems to develop
sustainable intensification practices with an objective to

improve the yield with low environmental impact.

A study was conducted in maize + pigeon pea
intercropping system with different in sifu moisture
conservation and nutrient management. The total
pigeon pea equivalent yields were higher in in situ
moisture conservation system as compared to flat

sowing.

Flat sowing with Conservation furrow (PP + Maize) (2:2)
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Paired row (PP + Maize) (2:2) Raised bed (PP + Maize) (2:2)

Flat sowing Conservation furrow at sowing

Raised bed Flat sowing with live mulch

125 % RDF

Conservation furrow at 30-40 DAS
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Potential role of in situ moisture conservation and
nutrient management strategies for sustainable
production and resource use efficiency in rainfed
areas

An experiment was initiated to study the efficacy of
different in situ moisture conservation treatments and
fertilizer on crop productivity and resource use efficiency
in cotton. The lint yield of cotton was influenced by in
situ moisture conservation and fertilizer treatments. CF
at sowing recorded 31 and 30 per cent higher yield as
compared to flat sowing and live mulch respectively.
CF at 30 DAS recorded higher yield as compared to flat
sowing+ live mulch. The higher yield in CF at sowing is
due higher soil moisture in this treatment as compared
to other treatments. The entire rainfall from sowing
till harvest was utilized completely. The crop yield was
higher 125 per cent RDF as compared to 100 per cent
and 75 per cent RDF. (Fig 3.3.2.1.)
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m CF-125% N

= RB-Control
RB-100% N
RB-125% N

3500

3000

2500

2000

1500

Cotton yield(kg/ha)

1000

500

0

Treatments

Fig.3.3.2.1. Influence of different treatments on cotton yield (kg/ha)

3.3.3. Potential of organic crop production as a
climate change adaptation and mitigation strategy in
rainfed agriculture

Organic agriculture is one of the fastest growing
sectors of agricultural production, and is reported to
have both climate change adaptation and mitigation
potential particularly in rainfed agriculture. A field
experiment was conducted during #harif 2021 at
GREF of the institute to evaluate the performance of
sunflower, green gram and pigeon pea under organic,
inorganic and integrated crop management systems.
The experiment was laid out in a strip-plot design
with three production systems and three crops. In the
plots under organic management, farmyard manure was
applied on the N equivalent basis to all the three crops

and the P requirement was supplemented through rock

(s

N

ICAR-CRIDA

phosphate. In the plots under integrated management,
25 per cent of equivalent recommended N was applied
through farmyard manure. The remaining 75 per cent N
and 100 per cent P and K was applied through chemical
tertilizers. The plots under control received recommended
dose of chemical fertilizers (20:50 kg N and P,O,/ha for
pigeon pea and green gram; 60:60:30 kg N, P O, and
K O/ha for sunflower).

In general, the seed yields of both green gram and
sunflower were less across all the treatments due to a
dry spell of 18 days (25 July — 11" August), and heavy
rainfall events (115.4 mm) during 4 -7* September
coinciding with flowering and seed formation stages.
The seed yield of pigeon pea was also less across
different treatments due to the occurrence of wilt and no
rainfall during pod filling and maturity. The seed yield
of sunflower under organic management (943 kg/ha)
was similar to that under integrated management (918)
but 13.4 per cent higher compared to control (828 kg/
ha). Similar results were also recorded for green gram
where plots under organic management produced 8 per
cent higher seed yield (686 kg/ha) compared to control
(638 kg/ha). However, pigeon pea seed yield was similar
in the plots under three production systems (348-375
kg/ha) (Fig.3.3.3.1.). In general, the cost of cultivation
under organic management was higher by Rs. 2610/
ha in pigeon pea and green gram and by Rs. 9790/ha
in sunflower compared to that under the integrated
production system. Therefore, a price premium of at least
5 per cent for organic green gram and pigeon pea and
30-35 per cent for organic sunflower may be required
to offset the higher cost of cultivation compared with
integrated production system.

B Organic ® Integrated ™ Control
1200
1000
<
=
& 800
=
E 600
>
: |
0
Greengram Sunflower Pigeonpea

Fig.3.3.3.1. Performance of crops under different production systems
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3.3.4. Genotyping of black gram for identifying

diverse genetic materials

Black gram or urdbean (Vigna mungo L. Hepper 2n
= 22) is a short duration grain legume crop with high
protein content. It improves soil fertility by capturing
atmospheric nitrogen. It ranks fourth in acreage and
production after chickpea, pigeon pea and green gram
amongst pulse crop in India and is consumed throughout
the country. Although urdbean is considerably grown
under a large area, the average national productivity is
still very low (550 kg/ha) as compared to other pulses.
This crop is exposed to drought stress at different
stages of its growing period. Drought stress drastically
affects the production and productivity of this crop
when exposed to stress at flowering and post-flowering
adversely affecting various yield related parameters such
as pod number, seed number, seed weight and quality
and seed yield per plant. Yield is a complex character
with high genotype x environment interactions. Hence,
there is a need to develop drought-tolerant varieties
to improve crop productivity, especially under the
changing climate scenario.

A field experiment was conducted in 4harif 2021 with
40 genotypes of black gram under well-watered and
water stressed conditions. Each genotype was sown in
two rows of 2 m with three replications. The row to row
distance was 45 cm and plant to plant distance was 10
cm. Data on various morpho-physiological traits were
recorded in both well-watered and water deficit stress
treatments during a dry spell of 10 days coincided
with the flowering stage. The parameters recorded
were SPAD chlorophyll meter reading (SCMR),
normalized difference vegetation index (NDVI),
canopy temperature depression (CTD), fv/fm, relative
water content (RWC), membrane stability index
(MSI), days to flowering, number of plants per row
(PN), plant height (PH), number of branches (BN),
cluster number (CN), pod length (PL), number of pods
(PN), number of seeds per pod (seed/pod), pod yield
(PY), fodder yield (FY), seed yield (SY), hundred seed
weight (HSW), total biomass (TB) and harvest index
(HI). Genomic DNA was isolated from young leaves of
all the genotypes at early vegetative stage for using SSR

markers genotyping work.

y

Another field experiment was conducted with 62
germplasm accessions received from NBPGR, New
Delhi under rain-fed conditions at CRIDA research
tarm, HRF with a 2 row plot of 2 m for each genotype.
'The various parameters recorded were days to flowering
(DF), plant height (PH), cluster number (CN), branch
number (BN), pod number (PN), pod length (PL),
seed/pod (SP), hundred seed weight (HSW), total
biomass (TB), seed yield (SY) and harvest index (HI).

In another experiment, genotypic response of black
gram to increased 21 hours light duration was carried
out using 40 genotypes. The genotypes were sown in
germination trays and grown under the controlled
environment in plant growth chamber (Conviron). The
plant was maintained under light conditions for 21 hrs
and the temperature regime was 25 — 28 °C. A dark
phase of 3 hrs was maintained at 22 °C. The days to

flowering, poding, maturity dates were recorded.

'The various physiological and yield related traits were
affected under water stress conditions as compared to
well-watered. The days to flowering ranged between 33
— 37 days under both well-watered and water — deficit
stress conditions. The treatment effect was significant
for all the traits except plant height, cluster number, pod
length, seed / pod and hundred seed weight. Genotypic
differences were significant for all the traits. Genotype
x treatment effects were significant for all the traits
except relative water content, cluster number, pod
length, fodder yield, seed yield and total biomass.

Under water deficit stress conditions significant
positive correlations were observed between MSI with
PN, SPAD with PL and seed/pod, fv/fm with DF, PH
and HI, NDVI with SY, DF with PH and PN, PH
with BN and PN, BN with PN, PL with seed/pod, PN
with SY and HI, FY with PY, SY and TB, PY with SY
and TB, SY with TB and HI. The genotypes IPU-10-1,
1PU-10-26, IPU-10-33, IPU-11-6, IPU-2-37, IPU-9-
13,IPU-94-4 and LBG-623 maintained higher relative
water content, membrane stability index and yield both
under well-watered and water deficit stress conditions.

Among the 62 accessions evaluated under rain-fed
conditions, the days to flowering ranged between

36 — 60 days while SY ranged between 1.73 to 14.4
g/plant. Cluster analysis of the genotypes resulted in

\69



Annual Report 2021

ICAR-CRIDA

the formation of 3 clusters with 40, 15, 7 genotypes in
cluster I, IT and II respectively. Genotypes in cluster
I and III differed in DF, CN, PN, TB and SY. The
genotypes 1C321704,1C436621,1C546466,1C436567,
1C436606, 1C343973, 1C331251, 1C436615 and
IC565254, were high yielders ranging between 10.28
- 14.4 g /plant.

In the control environment growth chamber study,
genotypes showed differential response to light and
temperature regime. Flowering time was advanced
by 1-2 days and maturity by 1-8 days in some of the
genotypes. Among genotypes IPU 9-16, IPU-13-7,
PLU-710 and IPU-2-37 showed advancement in days
to flowering and maturity.

Black gram genotypes in plant growth chamber

3.3.5. Assessment of nitrous oxide emissions from
livestock urine deposited in grazed pastures during
different seasons

Ruminant excreta (dung pats and urine) deposited on
grazed grasslands are a major source of the greenhouse
gas (GHG) nitrous oxide (N,O). Currently, many
countries use the IPCC default emission factor (EF) of
2 per cent to estimate excreta-derived N,O emissions.
However, emissions can vary greatly depending on the
type of excreta (dung or urine), soil type and timing of
application. Urine patches and dung pats from grazing
livestock create hotspots for production and emission of
the greenhouse gas, nitrous oxide (N,0O), and represent
a large proportion of total NJO in many national
agricultural greenhouse gas inventories. Assessed the
effect of added cattle urine at a rate of 0.7 L urine/m?
on Green House Gases (GHGs) emissions in general
and nitrous oxide emissions in particular under low,

<

0

medium and high pasture cover of the grazing area

during rainy season at Hayath Nagar research farm.

Mean daily temperature and relative humidity (RH)
varied throughout the experimental period and ranged
from 24.18 to 26.91 'C and 74.88 to 92.93, respectively.
Carbon  dioxide

significantly (P<0.05) higher in the experimental plots

and methane emissions were
received cattle urine than without cattle urine. Mean
carbon dioxide was increased linearly with the time
i.e., from 0 to 60 minutes of sample collection under
different pasture cover blocks and the differences were
significantly (P<0.01) different. However, no significant
difference in carbon dioxide values (ppm) was observed
among the low, medium and high pasture cover blocks
either at 0 or 15 or 30 or 45 minutes of gas sampling
from collection chambers. The differences in mean
methane values among the different time intervals
(0,15, 30 and 45 minutes) were significantly (P<0.01)
different and linearly increased with the time, however
no significant difference in methane values (ppm) was
observed among the low, medium and high pasture cover
blocks. The differences in mean nitrous oxide values
among the different time intervals (0,15, 30 and 45
minutes) were significantly (P<0.01) different. Nitrous
oxide emissions were significantly (P<0.05) higher in
low pasture cover experimental plots than high pasture
cover plots. Methane (CH,) and nitrous oxide (N,0)
emissions were significantly (P<0.05) higher in cattle

urine applied experimental plots than control.

Cumulative N O emission flux from the urine applied
plots differed significantly (P<0.05) and were higher
under low, followed by medium and high pasture
blocks of the experimental field. Similarly, cumulative
N,O emission flux from the control plots without
urine application were 0.95, 0.79 and 0.70 kg N/ ha,
respectively under low, medium and high pasture blocks

of the experimental field.

Cumulative N, O emissions from with urine application
were 3.92, 3.40 and 2.38 kg N/ ha, respectively under
low, medium and high pasture blocks of the experimental
field. Cumulative N,O emissions from the control plots
without urine application were 0.95, 0.79 and 0.70 kg

N/ ha, respectively under low, medium and high pasture
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blocks of the experimental field. Nitrous oxide (N,O)
emissions factor (per cent) of low, medium and high
pasture blocks of the experimental field was 0.17, 0.15
and 0.09, respectively.

Nitrous oxide (N, 0) emissions (ppm) from different vegetative

06 cover plots with or without application of cattle urine

0.5

0.4

0.3
0.2
0.1

Days of gas collection

3.4 Theme IV. Bio-physical and socio-economic
aspects of climate resilient technologies

3.4.1. Adaptation targeting and prioritization for
climate change

'The impact of climate change on productivity of sorghum
was examined following panel data regression approach.
A regression model was estimated by regressing on
sorghum yields on monthly rainfall, temperature and a
time trend using the district-wise time series data on
crop yield, rainfall and temperature for the period 1971-
2005. The climate change impact on yield was then
estimated using the regression coefficients and projected
climate for 2040-69 for RCP 6.0 scenario. The results
showed that rainfall during June positively influenced
sorghum yield whereas September temperature had a
negative effect. Sorghum yield is projected to decline by
200-300 kg, compared to a ‘no climate change’situation
in 47 out of 88 districts.

Table. 3.4.1.1. Distribution of sorghum growing
districts based on climate change impact on yield
-349 to -300 3: Chitrakut, Bharuch, Nasik
-299 to -250 30: Nandurbar, Betul, Banda, Tikamgarh,
Khandwa (East Nimar), Nanded, Khargone
(West
Jhabua, Mehsana, Hamirpur, Jalgaon, Parbhani,
Beed, Fatehpur, Guna, Dhule Akola, Amravati,
Washim, Nizamabad, Belgaum, Jalna, Shajapur,

Nimar), Hingoli, Barwani, Dhar,

Aurangabad, Ahmednagar, Buldhana, Dewas

-249 to -200 17: Yavatmal, Rajgarh, Latur, Osmanabad, Me-
dak, Bhavanagar, Kanpur City, Kanpur (Dehat),
Bidar, Solapur, Surendranagar, Rae-Bareily,
Rangareddy, Banaskantha, Sangli, Gulbarga,
Dharwad
23: Thiruchirapalli, Madurai, Nalgonda, Bi-
japur, Dharmapuri, Haveri, Salem, Dindigual,
Mahabubnagar, Karur, Raichur, Pali, Bhilwara,
Davanagere, Bagalkot, Namakkal, Virudhun-
agar, Gadag, Koppal, Theni, Chamarajanagar,

-199 to -150

Mysore, Kurnool
15: Bellary, Tonk, Anantapur, Faridabad, Alwar,
Chitradurga, Bharatpur, Ajmer, Gurgaon, Jodh-

-149 to -100

pur, Jaipur ,Sonipet, Nagaur, Rohtak, Jhajjar

3.4.2. Assessing impact of climate change on major

rainfed crops and constructing agro-climatic

analogues for adaptation

e An apportioned district database covering time
series data on area sown, production and yield for
years 1966-67 to 2017-18 was built including crops
viz., rice, sorghum, pearl millet, maize, pigeon pea,
chick pea, black gram and green gram crops

e Assessed current and future climate at district level:
Baseline climate of 1976-2005 with daily scale
Precipitation (P), Max T and Min T data at district
level (sourced from IMD) and climate projections
of multi-model ensemble for Precipitation, Max T
and Min T at daily scale for 2030s and 2050s for
RCP 4.5 and RCP 6.0 scenarios of CMIP 5 models
at district level were used in the study. Computed
Potential Evapotranspiration (PE) at district level
using Hargreaves method from Max T and Min
T data. These PE estimates were calibrated using
FAO recommended Penman-Monteith method as
standard. Computed moisture index from P and PE
and assessed climate at district level (Arid, Semi-arid,
Dry sub-humid, Moist sub-humid, Humid and Per
humid). Climatic shifts are observed in 24 districts
in 2030s and 32 districts in 2050s as per RCP 4.5
and in 15 districts in 2030s and in 22 districts in
2050s as per RCP 6.0 (Table 3.4.2.1. and Fig.
3.4.2.2.). By and large moisture index is projected
to rise indicating enhanced moisture availability in
future. Climate in future is going to be warmer and
wetter but climatic shifts are minimal.

<1



ICAR-CRIDA

Annual Report 2021

Table 3.4.2.1. Projected Climatic Shifts as per RCP 6.0 Scenario of CMIP 5 Models

Shift from

1976-2005 to 2020-2049 1976-2005 to 2040-2069

Arid to semi-arid Bhavnagar, Rajkot, Amreli, 4 Bhavnagar, Rajkot, Amreli, Jamnagar
Jamnagar

Semi-arid to dry sub-humid 3 Varanasi, Sultanpur, Bhojpur 6 Chandauli, Varanasi, Buxar, Warangal,

Sultanpur, Bhojpur

Dry sub-humid to moist 2 Burdwan, Maharajganj 4 Purulia, Burdwan, Dang, Maharajganj

sub-humid

Moist sub-humid to dry 0 = 2 Lahaul and Spiti, Poonch

sub-humid

Moist sub-humid to humid 3 24-Paraganas (North), 3 24-Paraganas (North), Howrah,
Howrah, Pathanamthitta Pathanamthitta

Humid to moist sub-humid 2 Doda, Kodagu 1 Doda

Per humid to humid 1 Sindhudurg 2 West Tripura, Sindhudurg

Climate at district level: 1976-2005
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Fig. 3.4.2.1. Climatic shifts in different districts under RCPs

3.5. Theme V. Development of I'T based tools
for climate change research

3.5.1. District-wise adaptation strategies in rainfed

maize under projected climate

Future climate data derived from 30 general circulation
models were used in DSSAT-CERES-Maize model
to quantify the impact of projected climate on yield
of rainfed maize in 16 major growing districts of the
country. In the future, there is a projection of significant
increase in mean seasonal maximum (0.9-6.0°C) and
minimum temperatures (1.1-6.1°C). Climate change
will lower maize yield by 16 per cent (Tumkur) to 46

&

\72

per cent (Jalandhar) under RCP 4.5 and 21 per cent
(Tumkur) to 80 per cent (Jalandhar) under RCP 8.5
from the baseline period, if adaption measures are not
taken up (Fig.3.5.1.1). Only in Dharwad, the yield will
be marginally greater or unchanged. The effectiveness
of a combination of six adaptation measures delayed
sowing by two weeks, an increased dose of nitrogen
fertilizer i.e., 150 kg ha’, additional irrigation (one
irrigation of 50 mm during either vegetative state (10-
30 days after sowing) or reproductive stage (45-55 days
after sowing), was better than the individual measures.
For each of the future scenarios, district-specific
adaption techniques were identified (Table 3.5.1.1).
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Fig. 3.5.1.1: Simulated maize yield during mid-century (2040-2069)
and end-century (2070-2099) under RCPs 4.5 and
8.5 relative to baseline (1980-2009)

3.5.2. Deep learning based Al models for plant
recognition and stress detection from plant digital
imageries

The aim of the project is to detect stress in different
stages using deep learning-based Al models. As an
initial step 3000 different stress digital imageries of

Table 3.5.1.1: Ideal adaptation strategies for different

future scenarios

Adaptation Strategy

District Mid-Century End-Century
RCP4.5 | RCP8.5 | RCP4.5 | RCP8.5

Guntur NS+F+I NS+F+I NS+F+I NS+F+I
Krishna NS+F+I NS+F+I NS+F+1 NS+F+I
Kheda NS+F+I NS+F+I NS+F+I NS+F
Vadodara NS+F+I NS+F+I NS+F+1 NS+I
Kullu DS+I DS+I DS+I DS+I
Anantnag DS+1 DS+1 DS+1I DS+I
Dharwad NA NA NA NS+I
Tumkur NS+F+I NS+F+I NS+F+I NS+F+I
West Nimar ~ NS+F+I NS+F+I NS+F+I NS+F+I
Jalandhar DS+F DS+I DS+I DS+I
Bundi NS+F+I NS+F+I NS+F+I NS+F+I
Jhalawar DS+I NS+F+I NS+F+I NS+F
Udaipur NS+F+I NS+F+I NS+F+I NS+F+I
Karimnagar NS+F+I  NS+F+1  NS+F+I NS+F
Rangareddy NS+F+I  NS+F+I  NS+F+I NS+F+I
Warangal NS+F+I ~ NS+F+I  NS+F+I NS+F+1

(NS-Normal Sowing; F-Increased Fertilizer Dose; I - One Supplemental
Irrigation; DS-Delayed Sowing; NA-No Adaptation)

black gram, cowpea, finger millet, fodder sorghum,
groundnut, horse gram, maize, pigeon pea and sorghum
were taken during the crop season from HREF, GRE.
Digital imageries were also taken for nitrogen deficiency
symptoms in black gram and maize pot experiments
grown with Hoagland Solution.

Plant Stress imageries

<%
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3.6. Technology Demonstration Component

(TDCO)

Technology Demonstration Component (TDC) of
NICRA aims at enhancing resilience and adaptive
capacity of farmers and to minimize the impact of
climate variability in risk prone districts of the country.
The programme also aims at building capacity of
farmers and to generate awareness on climate resilient
agriculture and the establishment of institutions in the
villages to enable communities to respond to climate
stresses in a continuous manner. It is being implemented
in 151 village clusters representing 28 states and 5 union
territories during 2021. As part of the programme,
several technologies are being demonstrated so as
to assess them and to enhance adoption of these
technologies by farmers. Technologies demonstrated
are broadly divided in to natural resource management,
crops and animal related technologies depending on the
resource endowments of the region and farmers.

3.6.1.Demonstration of climateresilienttechnologies

and their impact

In case of natural resource management, emphasis was
given on demonstration of location specific iz situ and
ex situ water management and efficient use of harvested

water. During the year 2021, in Bhitihara village of
Buxar district, Bihar, increase of bund height for paddy
was demonstrated in 42 ha. Increase of bund height
in paddy fields resulted in harvesting more water and
storing for longer days, which helped to minimize
the moisture stress during dry spells and resulted in
additional paddy yield up to 12 per cent compared
to farmers’ practice. Sowing of wheat through Happy
Seeder helped to reduce the cost of cultivation and also
reduced the weed growth compared to farmers’ practice.
This technology enhanced yields up to 19 per cent
compared to farmers’ practice (Table 3.6.1.1.). Rising
of bund height was spread to 85 ha area involving 64
farmers in the TDC-NICRA village in convergence
with MGNREGA.

Table 3.6.1.1. Impact of rising of bund height for
paddy and happy seeder sowing for wheat in Bhitihara
village of Buxar

Yield B: C
Teshnoloy kg/ha

Paddy Rising bund height 2.30
Farmers’ practice 540 1.99
Wheat Sowing with Happy Seeder 413 2.44
Farmers’ practice 347 2.21

Enbancing bund height and sowing with happy seeder in Bhitihara village of Buxar, Bihar

In Sitara, Senhti and Mukandpura villages of Bharatpur
district, Rajasthan, construction of 82 tube well recharge
structures were demonstrated for water harvesting
during rainy season. The recharge structures helped to
enhance the groundwater level by 15 to 20 feet in bore
wells, resulting in additional 2 irrigations for rabi crops.
This technology also helped in reducing the electric
conductivity of the groundwater, which otherwise
could not be used due to the higher salt content in

o

irrigation water. The harvested water was used for pre-
sowing and supplemental irrigation for 7abi crops such
as wheat, barley and mustard. This technology helped
in improving yields by 1400 kg/ha in wheat, 800 kg/ha
in barley and 530 kg/ha in mustard crop as compared
to farmers’ practice (Table 3.6.1.2.). This intervention
helped to irrigate 149 ha area benefitting 88 farmers in

the TDC-NICRA village.
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Table 3.6.1.2. Impact of tube well recharge structures for different 7447 crops in NICRA cluster of villages of

Bharatpur, Rajasthan

Technology e

Wheat Tube well recharge structure
Farmers’ practice

Barley Tube well recharge structure
Farmers’ practice

Mustard Tube well recharge structure

Farmers’ practice

380 2.5
480 2.5
400 2.1
225 3.9
172 3.4

Tube well recharge structure and supplemental irrigation for wheat and mustard crops in Sitara village, Bharatpur, Rajasthan

Improved irrigation methods such as mini sprinkler
in wheat and drip irrigation in vegetables were
demonstrated in 2 and 4.5 ha area involving 5 and 7
farmers respectively in Chakwas village of Jhunjhunu
district, Rajasthan. Improved irrigation methods helped
to use harvested water efficiently and saved up to 50 per

cent water compared to surface method of irrigation.
Technologies helped to get additional yield of 18 per
cent in wheat and 19 per cent in cucurbitaceous crops
with additional net return of Rs. 16131 per ha from
wheat and Rs. 23000 per ha from cucurbitaceous crops
was realized over the farmers’ practice (Table 3.6.1.3.).

Table 3.6.1.3. Efficient utilization of harvested water through improved irrigation methods in Chakwas village

of Jhunjhunu, Rajasthan

Technology Yield (kg/ ha) Net return (Rs/ha)

Wheat Mini sprinkler
Farmers’ practice
Cucurbitaceous Drip irrigation

Farmers’ practice

65844
365 49713 2.0
3100 110450 3.5
2600 87450 3.1

Mini sprinkler irrigation in wheat at Chakwas village of Jhunjhunu, Rajasthan
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Improved planting methods such as broad bed furrow
and ridges and furrows were demonstrated in 4 ha area
each involving 20 farmers of Amba village of Ratlam
district, Madhya Pradesh during 2021. Improved
planting methods in soybean crop helped to conserve
moisture for longer days and resulted in minimizing
the effect of moisture stress during dry spells and
also realized good plant stand and growth of the crop

compared to flatbed method of sowing. Sowing of
soybean with broad bed furrow and ridges and furrow
resulted in additional productivity of 4.4 and 420
kg/ha respectively, over the farmers’ practice. These
interventions helped to obtain additional net return up
to Rs. 13440 per ha over the farmers’ practice (Table
3.6.1.4.).

Table 3.6.1.4. Improved planting methods in soybean at Amba village of Ratlam district, Madhya Pradesh

Crop Technology Yield (kg/ha) Net return (Rs/ha) B:C ratio
Soybean Broad bed furrow 156 39560 3.4
Farmers’ practice 112 26120 2.8
Ridges and furrow 154 37850 3.3
112 26120 2.8

Ridges and furrows and broad bed furrows for soybean at Amba village of Ratlam, Madhya Pradesh

In situ moisture conservation measure such as trench
cum bunding was demonstrated in 3 ha area involving
10 farmers in D. Nagenahalli village of Tumkur district,
Karnataka. Dry spell of more than 15 days was observed
during vegetative stage of the finger millet crop in
TDC-NICRA village. Technology helped to conserve
moisture and helped to minimize the effect of moisture
stress in crops during dry spells. Demonstration of trench

cum bund technology helped to get an additional yield
of finger millet by 360/ha compared to farmers’ practice
with an additional net return of Rs. 9540 per ha was
realized over the farmers’ practice (Table 3.6.1.5.). This
technology was adopted in significant area, benefitting
more than 150 farmers in the D. Nagenahalli village of
Tumkur.

Table 3.6.1.5. Trench cum bund technology at D. Nagenahalli village of Tumkur, Karnataka

Technology Yield (kg/ ha) Net return (Rs/ha)

Trench cum bund
Finger millet
Farmers’ practice

<6

34360

212 24820 2.0
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Trench cum bund in finger millet at D. Nagenahalli village of Tumkur district, Karnataka

In Bhitihara village of Buxar district, Bihar, short
duration, drought escaping varieties of rice (Swarna
Shreya) and chickpea (BGM - 547) were demonstrated
in 15 and 10 ha area involving 50 farmers in the village.
'The improved varieties realized an additional yield of

830 kg/ha and 330 kg/ha, and an additional net return
of Rs. 12913 and 13950 per ha respectively in rice and

chickpea compared to local varieties during 2021 (Table
3.6.1.6.).

Table 3.6.1.6. Short duration varieties of rice and chickpea crops in Bhitihara village of Buxar

Technology Yield (kg/ha) Net return (Rs./ha)

Paddy Swarna Shreya
Local variety

Chickpea BGM - 547
Local variety

462
165
132

51480

39287 2.8
46950 2.8
33000 2.3

Demonstration of short duration varieties of paddy and chickpea at Bhitibara village, Buxar

Flood tolerant rice varieties (Swarna Sub 1 and Gotra
Bidhan 1) were demonstrated in 174 ha area involving
350 farmers’ in Khagribari village of Cooch Behar
district, West Bengal during 2021. High rainfall events
cause water stagnation during cropping period in low
land area of the village, which resulted in crop damage

and vyield loss. Swarna Sub-1 and Gotra Bidhan 1
contributed to yield improvement up to 105 and 800
kg/ha, respectively compared to local varieties and
correspondingly resulted in additional net return of Rs.

17997 and Rs. 15182 per ha over the farmers’ practice
(Table 3.6.1.7.).

<7




ICAR-CRIDA

Annual Report 2021

Table 3.6.1.7. Improved varieties of rice (Swarna Sub-1
Behar district, West Bengal

and Gotra Bidhan 1) in Khagribari village of Cooch

Technology Yield (kg/ ha) Net returns (Rs. /ha)

Swarna Sub-1 29502

Local variety 300 11505 1.3
Rice

Gotra Bidhan 1 410 33942 2.2

Local variety 330 18760 1.5

Improved rice varieties (Swarna Sub-1 & Gotra Bidhan 1) at Kbhagribari village, Cooch Behar

Improved stress tolerant varieties of groundnut (K-6),
rice (Sahbhagi and MTU-7029) were demonstrated in
upland, midland and lowland respectively, in Bhelwa

village of Godda district, Jharkhand. The improved
varieties helped in realizing additional yield by 4 to 35

per cent compared to local varieties with an additional
net return by Rs. 7150 to 18400 per ha over the farmers’
practice (Table 3.6.1.8.). These technologies were
adopted in 150 ha area involving 200 farmers in the
TDC-NICRA village during 2021.

Table 3.6.1.8. Improved varieties of groundnut and paddy in Bhelwa village of Godda, Jharkhand

Technology Yield (kg/ha) Net return (Rs./ha)

Groundnut 123
Local variety 91

Paddy Sahbhagi 375
Local variety 349

Paddy MTU-7029 438
Local variety 420

19800

12650 1.2
25500 1.7
17000 1.4
51300 2.5
32900 1.9

Demonstration of short duration varieties of rice (Sabbhagi and MTU-7029) in Bhelwa village of Godda

<s
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In Yagantipalle village of Kurnool district, Andhra
Pradesh, drought tolerant variety of pigeon pea (Asha)
and chickpea (NBeG-49) crops were demonstrated
in 10 ha area each benefitting a total 25 farmers in

the TDC-NICRA village during 2021. Improved

varieties helped to minimize the effect of moisture

Annual Report 2021

stress and helped to obtain additional yield by 14 and
15 per cent respectively, compared to local varieties and
correspondingly helped to get addition net return of Rs.
5870 and 10560 per ha over the farmers’ practice (Table
3.6.1.9.).

Table 3.6.1.9. Improved varieties of pigeon pea and chickpea in Yagantipalle village of Kurnool

Technology Yield (kg/ ha) Net return (Rs./ha)

Pigeon pea Asha 38200
Local variety 95 32330 2.0
Chickpea NBeG-49 166 50660 2o3)
Local variety 144 40100 1.9

nmm L NTATIVE O

CLIMATE NEII\.IENT AGRICULTU CMI

Demonstration of short duration varieties of pigeon pea and chickpea in Yagantipalle village, Kurnool

Improved green fodder variety of Hybrid Napier (CO-
3 and CO-4) was demonstrated in 4.3 ha area involving
37 farmers in NICRA village of Buxar district during
2021. Low productivity of milk in diary animals due to
shortage of green fodders in the off season is one of the

constraints in several villages. Intervention helped to
increase the yield by 25 per cent as compared to farmers
practice and farmers realized additional return of Rs.

45 per animal per day as compared to earlier practice

(Table 3.6.1.10.).

Table 3.6.1.10. Year-round fodder production in Bhitihara village of Buxar district, Bihar

Fodder crops Hybrid Napier (CO-3/4)

Local variety

Technology Milk yield (1/animal/day) Net return (Rs/ anlmal/day)

6 180

Year-round fodder production for dairy animals in Bhitihara village of Buxar, Bibar

&
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Breeds of poultry (Kadaknath) and duck (Khaki
campbell) were demonstrated for 25 farmers at Gudeliya
village in Bhatapara district of Chhattisgarh for higher
productivity and returns. This resulted in reduction of
mortality rate up to 30 per cent in both ducks and poultry

compared to local breeds. Introduction of improved

ICAR-CRIDA

breeds helped to obtain additional body weight gain by
1.5 and 0.95 kg per bird and also increased the number
of egg production by 35 and 103 per bird per year in
poultry and ducks respectively compared to local breeds

(Table 3.6.1.11.).

Table 3.6.1.11. Improved breeds of poultry (Kadaknath) and duck (Khaki Campbell) at Gudeliya village,

Livestock type Technology Body weight (kg/bird) No. of eggs per bird per year
2.8 95

Bhatapara
Kadaknath
Poultry
Local
Khaki campbell
Duck
Local

1.3 60
2.12 165
1.2 62

Demonstration of improved breeds of poultry (Kadaknath) and duck (Khaki campbell) at Gudeliya village, Bhatapara

In Pimpri Lokai village of Ahmednagar, Maharashtra,
silage preparation was demonstrated with introduction
of improved multi cut fodder sorghum (COFS-29)
involving 30 farmers during 2021. Silage production

made green fodder availability for milch animals during

Silage production system at Pimpri Lokai village of Abmednagar, Mabarashtra

(oo
N

QL -

lean season and increase of milk yield by 1.4 I/day/cow
and addition return of Rs. 42 per day per cow compared
to without feeding of silage. This intervention helped to
increase the number of cows and additional employment
generation by 1800-man days per annuum.
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3.6.2. Capacity building of the farmers
During the year 2021, about 1045 capacity building

programs were conducted involving 22834 farmers.
Trainings were conducted on various aspects of
climatic change, impact and adaptation of climate

change, natural resource management for enhancing

the adaptive capacity, efficient cultivars and cropping
systems, nutrient management, IPM practices, breed
improvement, feed and fodder management, fish and
goat farming, poultry, horticulture, kitchen gardening,

nursery raising, vermicompost preparation, value

addition etc. in NICRA villages.

Training programme at Tumkur district, Karnataka and Kurnool district of Andhra Pradesh

3.6.3. Annual review and action plan finalization
workshops

Annual review workshops were organized for each

ATARI during the year 2021 through virtual mode

(Table 3.6.3.1.). During the workshop, significant
findings during the year were presented and the action
plans for the subsequent year were discussed and

finalized.

Table 3.6.3.1. ATARI Zone wise annual review and action plan finalization workshops

1. ICAR-ATARI Zone-I-Ludhiana 19* June 2021
2. ICAR-ATARI Zone-1I-Jodhpur 25* May, 2021
3. ICAR-ATARI Zone-III-Kanpur 28* May, 2021
4. ICAR-ATARI Zone-IV-Patna 22 June, 2021
5. ICAR-ATARI Zone-V-Kolkata 23 June, 2021
6. ICAR-ATARI Zone-VI-Guwahati 27" May, 2021
7. ICAR-ATARI Zone-VII-Barapani 26™ May, 2021
8. ICAR-ATARI Zone-VIII-Pune 15 May 2021
9. ICAR-ATARI Zone-IX-Jabalpur 29* May, 2021
10. ICAR-ATARI Zone-X-Hyderabad 7% June, 2021

11. ICAR-ATARI Zone-XI-Bengaluru 26™ June, 2021

y
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Coordinated/ Network Projects @

4.1. All India Coordinated Research Project for
Dryland Agriculture (AICRPDA)

The All India Coordinated Research Project for
Dryland Agriculture (AICRPDA) has the mandate
to generate agro-ecology specific technologies through
on-station and on-farm research in the thematic areas
of rainwater management, cropping systems, nutrient
management, energy management, alternate land use
and integrated farming systems. AICRPDA has a
network of 31 centers located in diverse rainfed agro-
ecologies in the country (Fig. 41.1). Under NICRA,
resilient practices and real-time contingency measures
are being demonstrated in the farmers’ fields. The salient
achievements are given below:

N
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Fig4.11. Locations of AICRPDA centres

4.1.1. Rainwater management

e In semiarid Inceptisols at Agra, in-situ moisture
conservation in okra through ridge planting +
polythene mulching recorded higher yield (8770
kg/ha), net returns (Rs. 71735/ha) and RWUE
(19.33 kg/ha-mm)compared to flat-bed sowing
(3760 kg/ha).

y
N
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Ridge and furrow method of sowing in okra

e In semiarid Vertisols at Parbhani, subsoiling in
alternate year recorded higher seed yield (1117
kg/ha) of soybean, net returns (Rs.23339/ha), B:C
ratio (2.16) and RWUE (1.61 kg/ha-mm) followed
by subsoiling in every year (1093 kg/ha) than
subsoiling once in three years (988 kg/ha). Among
horizontal distance of subsoiling, higher seed yield
(1109 kg/ha) and RWUE (1.60 kg/ha-mm) was
recorded with subsoiling at every 1.5 m distance.
However, subsoiling at every 2.0 m distance
recorded higher net returns (Rs.22602/ha) and B:C

ratio (2.13) compared to other treatments.

Ex situ rainwater management

e In semiarid Vertisols at Arjia, minimum mean
weekly water loss was recorded with the pond lined
with cement concrete (CC) + 750 p polythene
(10889) (53.6 mm) followed by lining with 500 p
polythene (15351) (54.2 mm) compared to other
treatments. However, the cost of lining was higher
(Rs.285/m?) with CC + 750 p polythene compared

to other treatments.
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Lining with CC+750 p polythene (10889)

e In semiarid Vertisols at Akola, two protective
irrigations (50 mm each) from harvested rainwater
in farm pond, with sprinklers at pod initiation and
pod filling stages of soybean recorded 19.6 per cent
higher seed yield (1910 kg/ha), with higher WUE
(2.73 kg/ha-mm), net returns (Rs.35215/ha) and
B:C ratio (2.25) compared to no irrigation (1597
kg/ha).

4.1.2. Cropping systems

e At Rakh Dhiansar, maize + cowpea (1:1)
intercropping system recorded significantly highest
maize equivalent yield (MEY) (3449 kg/ha), net
returns (Rs.45353/ha), LER (1.20), B:C ratio
(2.68) and RWUE (7.07 kg/ha-mm); at Rajkot,
significantly highest groundnut pod equivalent
yield (3316 kg/ha) net returns (Rs 135541 kg/ha)
B:C ratio (2.6) and RWUE (2.9 kg/ha-mm) was
recorded with paired row planting of groundnut
with sweet corn compared to paired row planting of

Paired row planting of groundnut with sweet corn

Strip cropping systems

In semiarid Vertisols at Arjia, strip cropping of

maize with 2/3 area + blackgram with 1/3 area gave

significantly higher maize grain equivalent yield
(3378 kg/ha) compared to sole maize (2998 kg/ha),
with highest LER (1.24), net returns (Rs.62031/
ha), B:C ratio (3.18) and RWUE (7.03 kg/ha-mm)

compared to other treatments.

Strip cropping of maize 2/3 area+ blackgram (1/3) area
(row ratio 8:4) 45 cm

In Subhumid Inceptisols at Ballowal Saunkhri,
strip cropping with maize 6 m strip and blackgram
2.4 m strip recorded higher maize equivalent yield
(MEY) (3207 kg/ha), LER (1.11), net returns (Rs.
34324/ha) and RWUE (5.79 kg/ha-mm) compared
to other treatments. However, the B:C ratio was
highest (2.21) with maize strip 3 m and black gram

strip width 4.8 m compared to other treatments.




Annual Report 2021

ICAR-CRIDA

Double cropping systems

e At Aklera, soybean-chickpea system recorded
significantly higher system productivity (3450 kg/
ha), net returns (Rs.77960/ha) and B:C ratio (2.31)
followed by soybean-coriander sequence (270 kg/

ha) compared to soybean-linseed system (2214 kg/
ha).

Microbial consortia for drought tolerance in rainfed

crops

e At Anantapuramu, in semiarid Alfisols, groundnut
recorded significantly higher pod yield (1595 kg/
ha) with soil application of microbial consortia 1
(C,: Pseudomonas putida P7 + Bacillus subtilis B 30)
compared to other treatments except soil application
of microbial consortia 2 (C2: Pseudomonas putida P45
+ Bacillus amiloliquefacians B17) and uninoculated
control. Seed treatment + soil application with
consortia 2 recorded higher soil organic carbon
(0.59 per cent) and higher available N (183 kg/ha).
However, higher soil available P (66 kg/ha) was
recorded with seed treatment + soil application with
consortia 1.

4.1.3. Nutrient management

e In semiarid Alfisols at Bengaluru, in the 41¢
year of Permanent Manurial Trial (PMT) under
monocropping of fingermillet, significantly
higher grain and straw yield (4779 and 5964 kg/ha,
respectively) was recorded with application of FYM
@ 10 t/ha + 100 per cent rec. NPK compared to
application of rec. NPK alone (2441 and 3279 kg/
ha, respectively). Further, application of FYM @ 10
t/ha with 100 per cent rec. NPK recorded higher net
returns (Rs.117511/ha), B:C ratio (5.08), RWUE
(7.729 kg/ha-mm) and SYI (0.61) compared to
other treatments. Significantly higher organic
carbon (0.61 per cent), available N (210.1 kg/ha), P
(281.8 kg/ha) and K (182.5 kg/ha) was recorded in
the plots under FYM (10 t/ha) + 100 per cent rec.
NPK compared to other treatments.

e In semiarid Vertisols at Vijayapura, in Permanent
Manurial Trial (PMT) initiated in 2012, in safflower
+ chickpea (2:4) system rotated with rabi sorghum

every year, in saflower + chickpea (2:4) intercropping

y
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system, significantly higher saflower equivalent yield
(1107 kg/ha), net returns (Rs.58323/ha), B:C ratio
(3.6) and RWUE (9.50 kg/ha-mm) was recorded
with application of 50 per cent N through FYM +
50 per cent N through inorganic sources, followed
by 50 per cent N through vermicompost+ 50 per
cent N through inorganic sources (1010 kg/ha).
Different treatments had no significant effect on soil
pH. However, organic C and available N, P and K
were significantly higher (0.57 per cent, 225.6, 18.7
and 418.3 kg/ha, respectively) with application of 50
per cent N through FYM + 50 per cent N through

inorganics compared to other treatments.

e In subhumid Inceptisols at Jagdalpur, in a long term
study on effect of inorganic fertilizers and organic
manures on soil fertility and productivity of direct
seeded rice-field pea system, application of full dose
of NPK (60:40:30 kg NPK/ha) + 5 t FYM/ha +
ZnSO4 @ 25 kg/ha recorded significantly higher
rice grain yield (4763 kg/ha) with higher net returns
(Rs.60024/ha) and RWUE (3.68 kg/ha-mm) as
compared to other treatments. During ra4i, higher
seed yield (1147 kg/ha), net returns (Rs.36439/
ha) and B:C ratio (1.96) of field pea were recorded
application of rec. NPK during Kharif (100 per cent
NPK+5 t FYM+ ZnSO, @ 25 kg/ha).

Rice with 100 per cent NPK + 5 t FYM/ha + ZnSo,@ 25 kg/ha + lime 3 ¢/ha

4.1.4.Tillage and nutrient management

e In semiarid Vertisols at Vijayapura,low tillage
(2 harrowings + 1 hoeing + 1 HW) recorded higher
grain yield of 7abi sorghum (1398 kg/ha), net returns
(Rs.25434/ha), B:C ratio (2.5), RWUE (11.99 kg/
ha-mm) and energy use efficiency (1.73) as compared

to conventional and low tillage. Among nutrient
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management treatments, farmer’s practice + sun hemp

green manuring @ 5.0 t/ha recorded significantly
higher grain yield (1229 kg/ha) with higher net returns
(Rs.26854/ha), B:C ratio (2.5) and RWUE (12.72 kg/

ha-mm) compared to other treatments.

Rabi sorghum under CT + (sun hemp incorporation @ 2.5 t/ha + 50
per cent RDF through fertilizer)

e In semiarid Vertisols at Parbhani, in soybean +
pigeonpea (4:2) intercropping system, conventional
tillage recorded significantly higher soybean seed
equivalentyield (1463 kg/ha), net returns (Rs.53284/
ha), B:C ratio (2.66) and RWUE (2.10 kg/ha-mm)
compared to reduced tillage + herbicide and reduced
tillage + interculture. Among nutrient sources,
application of RDF (50 per cent) + vermicompost
(1.5 t/ha) recorded significantly higher soybean seed
equivalentyield (1601 kg/ha), net returns (Rs.63097/
ha), B:C ratio (3.09) and RWUE (2.15 kg/ha-mm)

compared to other nutrient sources.

4.1.5. Energy management

e At Arjia, tractor operated interculture implement
recorded higher grain yield of maize (3432 kg/ha)
followed by interculture with bike operated weeder
and interculture with bullock drawn implements
+ herbicides application. Interculture with bike
operated weeder gave maximum saving in cost (40

per cent) as compared to intercultural by power

weeder (Rs.7000/ha).

At Parbhani, complete mechanization in soybean
recorded significantly higher soybean seed yield
(1462 kg/ha), net returns (Rs.33240/ha), B:C ratio

(2.58) and RWUE (2.56 kg/ha-mm) than traditional
low mechanization (973 kg/ha).

4.1.6. Alternate land use

e At Jagdalpur, among mango based agri-horti
systems, mango + horse gram (var. IK-1) system
gave higher mango equivalent yield (11.29 t/ha),
net returns (Rs.193350/ha) and B:C ratio (2.78)
compared to sole mango (4.23 t/ha).

At Rajkot, under guava based alternate land use

systems, significantly highest guava equivalent yield
(6833 kg/ha), net returns (Rs.85025/ha), B:C ratio
(1.1) and RWUE (5.9 kg/ha-mm) was recorded
with guava + groundnut system compared to sole

guava (491 kg/ha).

Gs

Guava + groundnut agri-horti system

At Chianki, significantly higher aonla equivalent
yield (9.30 t/ha) was recorded in aonla + aerobic
rice system with highest net returns (Rs.153800/
ha), B:C ratio (5.0) and RWUE (9.73 kg/ha-mm)
followed by aonla + black gram system (8.30 t/ha).

N
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4.1.7. Research at ARS/KVKs 4.1.8. Rainfed integrated farming systems

The rainfed agriculture research base was expanded e At Sunderpura and Kocharia villages in
by conducting experiments at another 16 Agriculture Bhilwara district (Rajasthan), in rainfed farming
Research Stations and 2 KVKs within the domain system, introduction of improved crop varieties,
agriculture zones of 18 AICRPDA centres. integrated nutrient management, in-sifu moisture

conservation, mineral nutrition to livestock and

e At ARS Kanker (Jagdalpur), two supplemental

irrigations (sprinkler) in field pea from harvested cultivation of fodder grass on bunds improved the

rainwater in farm pond gave higher seed yield (2417 system productivity in case of marginal category
by 22.9 per cent compared to traditional farming
system and gave higher net returns (Rs 77106/

year) and employment generation (232 man-days/

kg/ha) but was on par with that of farmers’ practice
(flood irrigation) (2281 kg/ha). The cost of cultivation
was higher with farmer’s practice (Rs.24715/ha)

whereas higher net returns was recorded with two year) and in case of small farmers category by 31.2

per cent compared to traditional farming system

supplemental irrigations in field pea (Rs.62642/ha) _
with higher B:C ratio (2.97), and WUE (4.27 kg/ and gave higher net returns (Rs 1063655/year) and

ha-mm). employment generation (286 man-days/year).

e At Parbhani, in a study on integrated farming
systems (1.0 ha), among crops and cropping
systems, soybean — rabi sorghum and soybean -
chickpea system recorded soybean yield of 243 and
234 kg/plot. Intercropping of soybean + pigeonpea
(4:2) recorded soybean equivalent yield of 453 kg/
plot, while cotton + soybean (1:1) intercropping
resulted in soybean equivalent yield of 427 kg/
plot. The net returns for soybean—rabi sorghum

and soybean—chickpea systems were Rs.8192 and

Rs.8151 respectively and for intercropping systems

Field pea with two supplemental irrigations (sprinkler)

of soybean + pigeonpea (4:2) and cotton + soybean
(1:1) was Rs.11686 and Rs.10081, respectively.

The total net income generated from 1 ha rainfed

e At ARS, Velayuthapuram (Kovilpatti), pigeon pea

+ kodo millet (2:6) intercropping system recorded
integrated farming system module in the second

significantly higher pigeonpea equivalent yield

(570 kg/ha) with higher net returns (Rs.6400/ha), year after establishment was Rs.82250.
B: C ratio (1.26), RWUE (1.20) and LER (1.11) e In an integrated farming system model of 1.7
compared to other treatments. ha established in Jamujhory and Sitalapani of

Khajuripada block in Phulbani district (Odisha),
different components such as agricultural crop,
vegetable crops, fruit crops, and livestock, vermi-
composting were implemented in the IFS model
for both rainfed and partially irrigated condition. In
rainfed condition, the farmer got net profit of 66500
and employment generation of around 128 man-
days/year in small category. However, in partially

irrigated situation the farmer got net profit of 86500

Pigeon pea + kodo millet (2:6) intercropping system and employment gener ation of around 156 man-

days/year in small category.

/2
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4.1.9. AICRPDA-NICRA

'The 23 Centersof AllIndia Coordinated Research Project
for Dryland Agriculture (AICRPDA) are conducting
on-station and on-farm demonstrations/trials under
National Innovations in Climate Resilient Agriculture
(NICRA) with the focus on real time contingency plan
(RTCP) implementation and preparedness to cope
with weather aberrations. The RT'CPs implementation
has been in a two-pronged approach i.e. i) Real-time
contingency measures and ii) Preparedness. During
2020-21, the interventions to cope with delayed onset
of monsoon and seasonal drought (early, mid-season
and terminal) were demonstrated in more than 1709
farmers’ fields in 23 village clusters (55 villages) in 24

districts across 15 states.

Real-time contingency planning
Early season drought

At Mudalapalaya village (Bengaluru rural district,
Karnataka), a dry spell of 10 days occurred at vegetative
stage crops. Opening of conservation furrow between
paired rows of pigeon pea in finger millet (MR-1)
+ pigeon pea (BRG-5) (8:2) intercropping system
recorded 22 per cent higher finger millet grain
equivalent yield (3099 kg/ha), net returns (Rs.59060/
ha), B:C ratio (2.60) and RWUE (5.90 kg/ha-mm)
compared to farmers’ practice of growing finger millet +

Akkadi cropping.

At Gandhu village (Banaskantha district, Gujarat),a dry
spell of 18 days occurred at seedling to vegetative stage

of greengram and blackgram. Weeding and interculture

with wheel how gave 25.9 and 23.3 per cent higher
yields (481 and 429 kg/ha), net returns (Rs.22378 and
15415/ha), B:C ratio (3.63 and 2.93) and RWUE (0.48
and 0.43 kg/ha-mm) compared to farmers’ practice of
no weeding and interculture (382 and 348 kg/ha).

Mid-season drought

At Vannedoddi and Bachupalli villages (Anantapuramu
district, Andhra Pradesh) a dry spell of 67 days
occurred and groundnut crop (Kadiri 6) was subjected
to severe moisture stress due to scanty rainfall during
peg penetration to pod initiation. Foliar spray of KNO,

@ 0.5 per cent during peg penetration stage recorded
higher groundnut pod yield (582 and 594 kg/ha,
respectively at Vannedoddi and Bachupalli villages)
with higher net returns (Rs.8789 and 9558/ha), B:C
ratio (1.28 and 1.31) and RWUE (0.81 and 0.83 kg/
ha-mm) compared to farmers’ practice of no foliar spray
(476 and 498 kg/ha).

-

Foliar spray of KNO3 @ 0.5 per cent in groundnut

At Danti/Tedha village (Mirzapur district, Uttar
Pradesh), a dry spell of 10 days occurred coinciding with
the vegetative stage of rice. Supplemental irrigation (50
mm) during the dry spell recorded higher grain yield
(4380 and 4422 kg/ha, at Danti and Tedha villages
respectively), net returns (Rs.54718 and 55503/ha), B:C
ratio (2.02 and 2.05) and RWUE (5.73 and 5.78 kg/ha-
mm) compared no supplemental irrigation (3965 and
4010 kg/ha).

At Dagoliya ka Kheda village (Rajasmand district,
Rajasthan), supplemental irrigation from harvested
rainwater in farm pond during dry spell at 45 DAS
gave 25.8 per cent higher maize grain equivalent yield
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of maize + blackgram (2:2) intercropping system (3245
kg/ha) with higher net returns (Rs.48999/ha), B:C
ratio (3.56) and RWUE (6.56 kg/ha-mm) compared
to farmers’ practice without any supplemental irrigation

(2579 kg/ha).

Maize + black gram (2:2) intercropping system with supplemental
irrigation
At Honnutagi and Kavalagi villages (Vijayapura district,
Karnataka) three dry spells of 14 and 11 days occurred
during 18 — 31 August and 29 September to 09 October
coinciding with flowering and pod initiation stage of
pigeonpea and greengram. Two supplemental irrigations
of 40 mm each with sprinklers from harvested rainwater
recharged and stored in open wells gave an average of
60 and 43.5 per cent higher yields in pigeon pea (1700
kg/ha) and green gram (900 kg/ha) respectively, over

farmers’ practice of no supplemental irrigation.

Performance of pigeon pea with supplemental irrigation

Terminal drought

At Warkhed village (Akola district, Maharashtra), a
dry spell of 16 days occurred coinciding with the boll
development stage of cotton crop. Foliar spray of 2
per cent urea at flowering and 2 per cent KCl at boll
development stage gave 18.2 per cent higher yield (2000
kg/ha) with higher net returns (Rs.61465/ha), B:C
ratio (2.29) and RWUE (2.21 kg/ha-mm) compared to
farmers’ practice of no foliar spray (1693 kg/ha).

G
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Foliar spray in cotton

At Ganghu village (Banaskantha district, Gujarat) a
dry spell of 7 and >25 days occurred at flower initiation
to capsule development stage of castor. Supplemental
irrigation (60 mm each) twice through micro irrigation
after flowering to capsule development stage gave
22.8 per cent higher yield (1362 kg/ha), net returns
(Rs.43342/ha), B:C ratio (3.74) and RWUE (1.35
kg/ha-mm) compared to farmers’ practice of no
supplemental irrigation (1109 kg/ha).

Castor with supplemental irrigation

At Tahkapal village (Bastar district, Chhattisgarh), a
dry spell of 12 days occurred during 19-31 October
coinciding with grain filling stage of rice. Lifesaving
irrigation of 2 cm from harvested rainwater gave highest
grain yield (2257 kg/ha), net returns (Rs.12787/ha),
B:C ratio (2.26) and WUE (3.47 kg/ha-mm) compared
to control (1719 kg/ha).

Preparedness
Rainwater management

At Vannedoddi village (Anantapuramu district, Andhra
Pradesh), deep ploughing using chisel plough after
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pre-monsoon showers recorded higher groundnut pod
and haulm yield (1480 and 3667 kg/ha), net returns
(Rs.62400/ha), B:C ratio (2.77) and RWUE (1.82 kg/
ha-mm) compared to the farmers’ practice of no deep
ploughing (1250 and 2850 kg/ha).

At Babhulgaon village (Parbhani district, Maharashtra),
in-situ moisture conservation practice of BBF sowing
recorded higher soybean seed yield (1332 kg/ha), net
returns (Rs.33181/ha), B:C ratio (2.79) and RWUE
(1.98 kg/ha-mm) compared to farmers’ practice of
flatbed sowing (1006 kg/ha).

At Nagla Dulhe Khan (Agra district, Uttar Pradesh),
deep ploughing in summer recorded higher seed
yield of mustard (2230 kg/ha) with higher net returns
(Rs.102526/ha) and B:C ratio (6.50) as compared to
without deep ploughing (1765 kg/ha).

V 7

Castor with supplemental irrigation

Cropping systems

At Warkhed village (Akola district, Maharashtra),
soybean + pigeonpea (4:2) intercropping system
recorded 26.7 per cent higher soybean equivalent

y

yield (2632 kg/ha) with higher net returns (Rs.77258/
ha), B:C ratio (3.48) and RWUE (2.55 kg/ha-mm) as

compared to farmers’ practice of soybean + pigeonpea
(6:1) system (2077 kg/ha).

Soybean + pigeonpea (4:2) intercropping system

At Borkhet village (Lakhimpur district, Assam),
introduction of rice (T'TB-404) — toria (T'S-38) double
cropping system recorded higher main crop equivalent
yield (2278 kg/ha), net returns (Rs.106410/ha), B:C
ratio (3.7) and RWUE (2.48 kg/ha-mm) compared to
tarmers’ practice monocropping of Sa/i rice.

Rice- toria cropping sequence under medium land situation

At Toppureddiapatti village (Thoothukkudi district,
Tamil Nadu), among cotton based intercropping
systems, cotton + cluster bean (2:1) intercropping
system recorded higher cotton equivalent yield (1663
kg/ha), net returns (Rs.41850/ha), B:C ratio (4.23) and
RWUE (3.43 kg/ha-mm) followed by cotton + onion
(2:1) intercropping system (1567 kg/ha) compared to
sole cotton (920 kg/ha).

At Dagoliya ka Kheda (Rajasmand district, Rajasthan),
improved variety of groundnut, TG- 37A gave 39.5
per cent higher pod yield (1260 kg/ha) over the local
cultivar (903 kg/ha) with higher net returns (Rs.61727/
ha), B:C ratio (4.5) and RWUE (2.55 kg/ha-mm).

N
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Nutrient management

At Balawas and Nalwa villages (Bhiwani district,
Haryana), application of RDF (40 kg N + 20 kg P,O./
ha) recorded higher mustard seed yield (1990 kg/ha),
net returns (Rs.61485/ha), B:C ratio (2.98) and RWUE
(57.68 kg/ha-mm) compared to farmers’ practice (1804/
ha).

At Nagla Dulhe Khan (Agra district, Uttar Pradesh),
green manuring during Zbarif increased mustard yield
by 27.1 per cent (2193 kg/ha) with higher net returns
of Rs.100682/ha and B:C ratio of 6.41 compared to

farmers’ practice of no green manuring (1725 kg/ha).

Mustard without green manuring

/N

Energy management

At Mudalapalaya village (Bengaluru rural district,
Karnataka), Sowing of finger millet with modified
bullock drawn seed drill recorded higher grain yield
(2850 kg/ha), net returns (Rs.59316/ha), B:C ratio
(2.80) and RWUE (4.91 kg/ha-mm) compared to
traditional sowing (2630 kg/ha).

Sowing of finger millet with modified seed drill

At Achalpur, Nainwan and Bhawanipur villages
(Hoshiarpur district, Punjab), sowing of maize using
maize planter recorded higher grain yield of 4498 kg/
ha with net returns of Rs.58573/ha, B:C ratio of 2.53
and RWUE of 6.57 kg/ha-mm compared to farmers’
practice of Kera method (4285 kg/ha).

4.1.10. Meetings/seminars organized

Virtual brain storming session on Rainwater
Harvesting Models Organized

A virtual brainstorming session was held on 21%
December 2021 at 10:30 am organized by ICAR-
CRIDA. In the inaugural session, DR. S.K Chaudhari,
DDG, NRM, ICAR was the chief guest and Dr. A.K.
Sikka, Country Representative, IWMI and Former
DDG, NRM was guest of honour. The participants
include ADGs of NRM Division, Directors of ICAR
Institutes (CRIDA, ITWM, IISWC, CAZRI, ICAR-
NEHR-RC) and ATARIs, Project Coordinators
AICRPDA and AICRPAM, Directors of Research
from SAUs, senior officials from NRAA, NABARD,
DAC and FW, MoAFW, State Departments, WoTR,
WASSAN, BAIF and scientists from CRIDA,
AICRPDA centres. Dr. G. Ravindra Chary, PC,
AICRPDA welcomed the dignitaries and participants.
Dr. VK. Singh, Director, ICAR-CRIDA briefed
about the purpose of meeting. Dr. S.K. Chaudhari,
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DDG (NRM) emphasized to sensitize states for
rainwater harvesting suitability along with field crops
and horticultural crops suitability, ecological benefits
from soil and water conservation at regional scale. Dr.
Sikka suggested to prepare location specific manuals
considering both surface and groundwater harvesting
and utilization. Directors of ICAR Institutes made
presentations on Rainwater harvesting models —
Technologies, Experiences, Impacts, Issues and Policies.

'This was followed by interaction.

National Webinar on Food and Nutritional Security:
Challenges and Opportunities in Rainfed areas

Commemorating the Azadi ka Amrut Mahotsav and
50 Years of All India Coordinated Research Project for
Dryland Agriculture celebrations, ICAR-CRIDA in
collaborationwith Indian Society of Dryland Agriculture
(ISDA) organized one-day National Webinar on
Food and Nutritional Security: Challenges and
Opportunities in Rainfed areas on 16* August 2021.
Dr. Ashok Dalwai, I.A.S., CEO, National Rainfed Area
Authority and Chairman the Inaugural and Session-I,
Dr. S.K. Chaudhari, DDG, NRM (Chief Guest), Dr.
V. Praveen Rao, VC, PJTSAU, Dr. S. Bhaskar, ADG
(AAFCC), Dr. VK. Singh, Director, CRIDA, Dr. A.
Vishnuvardhan Reddy, VC, ANGRAU, Dr. V. Tonapi,
Director, IIMR, Dr. G. Ravindra Chary, President,
ISDA, Directors of Research, Project Coordinators,
Heads of Divisions, chief scientists and scientist from
AICRPDA and AICRPAM, scientist from ICAR
institutes and SAUs,

participated in the webinar.

Dr. VK. Singh, Director ICAR-CRIDA briefed

on the background and context of the webinar. Dr.
Vishnuvardhan Reddy and Dr. Vilas Tonapi presented

officials from Departments

y

key lectures on the challenges, opportunities and
strategies on augmenting production and productivity
of oilseeds and millets in rainfed areas, respectively. The
Webinar also dwelt up on the key technological and
policy options for enhanced food and nutritional security
in rainfed areas viz. guidelines for new generation
watersheds, climate services, credit and role of FPOs,
Dr.
Ashok Dalwai advocated for ecosystem approach with

policy interventions and market interventions.

suitable components, policy interventions, infrastructure
and a synergy between science-technology-policy
towards achieving food and nutritional security in
rainfed areas. Dr. S. K. Chaudhari suggested major
focus should be on NRM interventions and ecosystem
services in augmenting production and productivity of

pulses, oilseeds and millets in rainfed areas.

The major recommendations of the webinar were:
research strategies for enhancing the productivity of
millets and oilseeds with agroecology-specific NRM
interventions in rainfed areas; aligning new guidelines
of watersheds, as landscape approach , in an integrated
farming systems mode, for eco-restoration and enhanced
income generation with value addition and institutional
arrangements; real-time agromet advisories and climate
services at individual farmers level, more investments
in rainfed agriculture for research, development,
NRM interventions, infrastructure, marketing and
mechanization; designing and executing timebound
action plan in rainfed areas with a multi-institutional,
multi-stakeholder and multi-disciplinary approach to
address the national programmes such as Doubling the
farmers income, land degradation neutrality, achieving
food and nutritional security, further to achieve SDGes.

4.1.11. Awards/Recognition

e AICRPDA received ICAR-Chaudhary Devi Lal
Outstanding AICRP Award
- 2020

AICRPDA centre, Indore
received ICAR - Vasantarao
Naik Award for outstanding

research

CHAUDHARY DEVI LAL OUTSTANDING
ALL INDIA COORDINATED RESEARCH
PROJECT AWARD 2020
(BestAGHP)

applications  in

dryland farming systems -
2020

\91
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4.2. All India Coordinated Research Project on
Agrometeorology (AICRPAM)

The All India Coordinated Research Project on
Agrometeorology (AICRPAM) was initiated by ICAR
in May 1983 with the establishment of Coordinating
Cell at the Central Research Institute for Dryland
Agriculture, Hyderabad and 12 Cooperating Centres at
various State Agricultural Universities. After a detailed
review and evaluation on the progress made by the project
and realizing the importance of agrometeorological
research support for enhancing food production,
ICAR had extended the Cooperating Centres to the
remaining 13 Agricultural Universities of the country
we.f. April 1995.The 25 Cooperating Centres of the
AICRPAM network are: Akola, Anantapur, Anand,
Bengaluru, Bhubaneswar, Chatha, Dapoli, Faizabad,
Hisar, Jabalpur, Jorhat, Kanpur, Kovilpatti, Ludhiana,
Parbhani, Ranchi,

Ranichauri, Samastipur, Solapur, Thrissur, Udaipur and

Mohanpur, Palampur, Raipur,
Vijayapura (Fig. 4.2.1). These coordinating centres
of the AICRPAM have been conducting research in
four thematic areas viz., Agroclimatic characterization,
Crop Weather Relationship, Crop Growth Modelling,
Weather effects on pest and diseases. The centres also
contribute in preparation and dissemination of agromet
advisories at various levels. The highlights of the research
activities carried out at Project Coordinating Unit and

cooperating centres during 2021 are furnished below.

e - Location of

AICRPAM Centres
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Location map of 25 Cooperating centers and Project Coordinating
Unit of AICRPAM
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Research activities at Project Coordinating Unit
Development of dynamic crop weather calendar

Crop Weather Calendars (CWC) are tools that help
farmers make crop management decisions. CWCs,
on the other hand, are not dynamic because they
were created based on normal sowing dates and the
occurrence and duration of phenological stages in
rainfed crops. Sowing dates vary due to monsoon
onset uncertainty, and phenology varies depending on
crop duration and stresses endured. Recognizing the
limitations of the CWC for issuing accurate agromet
advisories, the All India Coordinated Research Project
on Agrometeorology (AICRPAM) developed a
Dynamic Crop Weather Calendar (DCWC) protocol
(AICRPAM). Using current and anticipated weather,
the DCWC plans to automate agromet advisories.
Using long-term data of major crops at nine AICRPAM
centres in eight Indian states, different modules of
DCWC, such as sowing and irrigation schedules, crop
contingency plans, phenophase-wise crop advisory, and

harvest advisory, were developed.
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Validation of DCWC with respect to sowing dates

Modules for predicting sowing dates and phenology
were evaluated at several sites for major crops and
varieties. The predicted sowing dates of major crops

spread across nine centres were found to be closely
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related to observed values (R? of 0.93) (Fig.4.2.2.1.).
Except for cotton at Parbhani and pigeon pea at
Bangalore, predicted phenology matched observed
phenology in all crops.

Development of frost prediction models

Frost prediction models were developed using
like

regression, artificial neural network model and thumb

multivariate ~ statistical  techniques logistic
rules for two diverse locations of India (Palampur
and Ludhiana). In these statistical models, eight daily
meteorological parameters viz., maximum temperature
(Tmax), minimum temperature (Tmin), wind speed,
precipitation, sunshine duration, cumulative pan
evaporation, morning relative humidity (RH,), and
afternoon relative humidity (RH,) 1 to 5 days preceding
the frost events for the period of 2004-2016 and 1982—
2013 at Palampur and Ludhiana, respectively were used.
Principal Component Analysis was performed to select
the weather parameter that has maximum effect on the
occurrence of frost event. Ten different skill scores like
accuracy, bias, and probability of false detection were
used to evaluate the accuracy of frost prediction models
(Fig.4.2.1.2.). The Mann—-Kendall trend test showed a
significant increasing annual trend in the number of
frost events at Ludhiana, with a remarkable increase in

December.

Skill scores

Skill scores
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Fig. 4.2.1.2. Skill scores for verification of frost prediction using
thumb rule a user-defined, and b standard deviation based at
Palampur and Ludhiana

The results also showed that lower afternoon relative
humidity 1-day preceding the frost event at Palampur
and calm wind and lower evaporation 1-day preceding
at Ludhiana augmented the occurrence of frost events.
Among the techniques for developing frost prediction
models, the logistic regression model performed better

Annual Report 2021

over artificial neural network and thumb rule-based
models. The logistic regression model performed better
for the plain region (Ludhiana) than for the hilly area
(Palampur). The developed models are most suitable for
predicting the radiation frost.

Theme-wise salient research findings from
Cooperating Centres

4.2.1. Agro-climatic characterization

* Trend analysis of one-day extreme rainfall using
Mann-Kendall test for 118 tehsils located in the
Vidarbha region, Maharashtra during 1971-2020
was carried out. Results showed that on annual basis,
two tehsils (Mangrupir in Washim and Koparna
Gadchiroli district) showed significant positive
trend and 12 tehsils showed significant negative
trend in one-day rainfall event of 75-100 mm. In
the case of one-day rainfall events > 100 mm on
annual basis, two tehsils showed significant positive
trend and two tehsils showed significant negative
trend. During southwest monsoon, same result was
observed.

* Magnitude and variation in meteorological drought

incidence during monsoon (June-September)
period was computed using drought indices like SPI
and SPEI at selected locations in the Gujarat state
(Anand, Bhuj, Junagadh, Navsari and SK Nagar).
Results indicated that use of SPEI or SPI does
not have marked different in quantification of the
severity of the drought at most part of the state and
hence in Gujarat state, SPI should be preferred as it

requires only rainfall data than SPEIL.

* During south west monsoon season, the average
rainfall recorded was below normal in most of
locations of Jammu region under the influence of El
Nifio episodes except Batote, Banihal and Rajouri
districts, which showed the slightly increase in
rainfall. The decrease in rainfall was highest (25.1
per cent) in Kathua district.

* Monthly PET values using three methods viz.,
Hargreaves-Samani, Turc and Makkink were
estimated for new alluvial zone of West Bengal
during 2010-2020. Results indicated that all the
three methods estimated the highest PET during

s
N
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May, though there was a difference in the magnitude.
In general, the highest mean monthly PET was
recorded by Hargreaves-Samani method, followed

by Turc and Makkink methods.

Trend in number of dew days at Palampur, Himachal
Pradesh during the period 1985-2020 showed a

linear increase with a high R? value of 0.69.

Climatic water balance was calculated for ten
locations in Western Maharashtra using daily
weather data for the period 1961-2015 to identify
the length of growing season. The length of the
growing season is the highest in Kohapur and Nashik
(22 weeks) and lowest in Jalgon and Nandurbar (16

weeks).

The initial and conditional probability for getting
weekly rainfall of 25 mm was worked out for
Vellanikkara, Thrissur using Weathercock software.
More than 50 per cent probability to get 25 mm
rainfall in a week was noticed from 20 SMW to
45 SMW and during this period land preparation/
sowing/transplanting and rice cultivation without
irrigation is possible.

Mann-Kendall trend analysis was carried out using
block level rainfall data of 30 years (1991 — 2020)
of Deogarh district of Odisha. The annual rainfall
showed increasing trend in two blocks namely
Barkote and Reamal while Tileibani block showed
declining trend. At the same time, Deogarh district
as a whole showed non-significant increasing trend

during the study period.

Analysis of monsoon rainfall data for the past 120
years (1901-2020) at Ludhiana showed seasonality
with a slight increasing trend of 1.3 mm/year. Results
showed that there was below normal monsoon
rainfall during 64 years and in many occasions
extended period (> 2 years) with below normal
monsoon was experienced. In this region, both
excess or deficit monsoon rainfall is one of the major
abiotic components responsible in determining the
water resources and crop productivity.

Probabilities of having dry spell of successive two
weeks during kharif season in different districts of

Bihar have been worked out. Analysis revealed that

y
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the probability for two consecutive weeks of dry spells
are less during July and August (1-6 per cent) and
higher during June (1-30 per cent) and September
(0-19 per cent). Compared to the western districts,
the probability for dry spells are higher in eastern
districts of Bihar.

4.2.2. Crop weather relationship studies

Crop weather relationship between eftect of three
sowing environments (10 June, 25 June and 10 July)
and three basmati rice cultivars (Pusa-1121, SJR-
129, Basmati 370) was conducted at Chatha, Jammu.
The maximum RUE (0.73 g/ MJ/ m?) was found in
crop sown on 10 June and for Basmati 370 cultivar.
Results also indicated that rainfall had significant
positive relation during the milking and hard dough
stage.

At Mohanpur centre, effect of different dates
of sowing (19 June, 3 July 17 July and 31 July)
and cultivars (Nayanmani, Satabdi and Swarna)
on absorbed PAR and radiation use efficiency
was studied. It was observed that the absorption
percentage of PAR increased (25 per cent) from
tillering to panicle initiation stage for all the dates of
transplantations, except 19 June. Crop transplanted
on 19 June recorded highest grain yield (5422 kg/
ha) and RUE (0.45 g/ M)J).

Correlation between phenophase-wise mean
weather parameters and grain yield of rice cultivars
MTU-1010, Rajesshwari and CG Sugandhit Bhog
was undertaken at Raipur centre. Results revealed
that mean Tmax and BSS during milking to maturity
phase showed significant positive correlation with
grain yield while rainfall and RH-2 had significant

negative relation.

Impact of growing environments (5 July, 15 July
and 25 July) and maize cultivars (Kanchan, Azad
hybrid-1 and Azad hybrid-2) on yield and heat use
efficiency in maize was studied at Faizabad centre.
The results indicated that the crop sown on 05 July
and maize cultivar Kanchan recorded higher yield
and HUE.

At Anand centre, step-wise regression model was

fitted between phase-wise mean weather parameters
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and kharif pearl millet yield was studied. Results
showed that stepwise regression model (adjusted
R?=0.88) retained rainfall, maximum temperature
and relative humidity during emergence to booting
phase, sunshine hours during 50 per cent-100 per
cent flowering and rainfall during 100 per cent
flowering to grain filling.

Experiment to understand the effect of different
sowing environments and cultivars on chlorophyll
concentration index (CCI) of Zbarif pear]l millet was
conducted at Hisar. From the results it was observed
that both growing environments and cultivars did
not significantly influence the CCI at all growth
stages.

Effect of dates of sowing on radiation use efficiency
(RUE) of sunflower using pooled data analysis
(2015-2020) was carried out at Solapur. Results
indicated that crop sown on 2™ fortnight of June
had higher RUE during vegetative stage while crop
sown on 2™ fortnight of July recorded higher RUE
during reproductive stage. Among the cultivars,

Phule Bhaskar recorded higher RUE under all the

three dates of sowing.

At Thrissur, field experiment was conducted to find
the effect of different mulching conditions (white
polythene, black polythene, paddy straw and green
leaves) on turmeric yield. It was noticed that turmeric
yield was on par under paddy straw and green leave
mulch treatments and the least yield was recorded in

black polythene mulch.

Multiple regression models to predict the guava
yield for rainy, winter and spring seasons using
experimental data of 2013-14 to 2019-20 and the
models were validated with observed yield of 2020-
21. The model for rainy season underestimated
(-13.1 per cent) the guava yield, whereas, for winter
and spring season model overestimated the yield by
8.8 and 15.5 per cent, respectively.

An experiment on influence of different sowing
environments on chickpea phenology, heat use
efficiency and yield at Akola revealed that the
seed, biomass yield of chickpea as well as heat use
efficiency was significantly higher for the crop sown
on November 03 and for the JAKI-9218 cultivar.

At Ranchi, experiment was conducted to find out the
response of chickpea to varied weather conditions on
heat and radiation use efficiency. The results showed
that the higher heat and radiation use efficiencies
was noticed in early sowing crop (Nov 10) and for
the cultivar Birsa Chana 3.

Crop weather relationship in mustard crop was
carried out at Anand and it was observed that sowing
mustard crop on 10™ October provided favourable
growing environment and the mustard yield declined
linearly with delay in sowing. Stepwise regression
model (adjusted R*=0.74) indicated morning relative
humidity during emergence to early vegetative,
maximum temperature during early vegetative to
flowering initiation phase and pod initiation to seed
development had been used to predict the mustard
yield.

Influence of different sowing environments on wheat
yield at Kanpur centre showed that significantly
higher grain yield was recorded for the crop sown
on 25* November (4560 kg/ha) and delay in sowing
time resulted in decline in wheat grain yield by 16.9
per cent and 26.5 per cent, when crop sown on 10
and 25" December, respectively.

At Hisar, it was observed that significantly higher
barley grain yield was recorded in early sown crop
i.e. November 30™ and for the barley variety BH
946.

Effect of micro environments on phenology, thermal
requirements and grain yield of 724i maize hybrids
under rainfed condition was studied at Kovilpatti.
Yield and yield attributes were significantly higher
for the maize hybrid COHMBS6 and the early sowing
environment (39 SMW) when compared to later

sowing environments and hybrids.

The experiment on crop weather relationship
showed that maize varieties Shaktiman 4 and 3522
Pio sown on November 10" produced higher grain

yield during rabi season at Samastipur.

AtSolapur,studyoninteractionbetween consumptive
use of moisture, moisture use efficiency, radiation
use efficiency and grain yield of 7abi sorghum

indicated that crop sown during Chitra Nakshtras

<5
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(Oct 1 -7%), utilized the moisture more efficiently
than other dates of sowings.

Linear relation between seasonal evapotranspiration
and green gram yield was observed at Mohanpur
centre. It alone can explain green gram yield
variation up to 86 per cent irrespective of varieties
and dates of sowing and per unit increase in seasonal
evapotranspiration can increase the yield by 15.3 kg/

ha.

4.2.3. Crop growth modeling

SUBSTOR-Potato module of DSSAT (v4.7) was
used to find the optimum sowing date for potato at
Hisar. The model simulated phenological events and
tuber yield were in satisfactory with the observed
values and it was found that second fortnight of
October is optimum for potato planting in sub-
tropical region.

Simulation study was carried out at Ludhiana using
the CERES-Wheat model (for PBW343 cultivar)
and results showed that the harmful effects of
continual heat stress on wheat productivity can be
reduced by sowing the wheat crop by 15® November
and with additional application of nitrogen i.e.150
per cent (188 kg/ha) of recommended N in two
equal splits at 0 and 30 DAS.

At Mohanpur, DSSAT-CERES simulation model
was used to quantify the effect of temperature and
CO, increase on duration and the yield of popular
rice cultivars viz., Satabdi, IR-36 and Khitish.
Results showed that duration was not influenced
by elevated CO, alone. However, duration of
Satabdi, IR 36 and Khitish varieties was reduced
by 4-13 days under 1°C, 2°C and 3°C temperature
enhanced condition. Further, Satabdi variety is
more susceptible to temperature increase compare
to IR- 36 and Khitish varieties. The positive impact
of elevated CQO, is better attributed by IR-36 and
Khitish varieties compared to Satabdi.

Genetic coefficients of 7a4i maize variety Shaktiman
3 were worked out at Samastipur through DSSAT
Maize model.

DSSAT-CROPGRO Peanut model was calibrated

and genetic coefficients have been generated for

é
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TNAU CO-6 variety at Thrissur centre. Statistical
analysis indicated that performance of the model
was better to predict the groundnut pod yield when
compared to predicting the phenological evens and
hence the model requires further refinement.

At Jorhat, impact of climate change on growth,
development and yield of Sali rice cultivars Mahsuri,
Swarna Sub-1 and TTB-404 were studied under
different Representative Concentration Pathway
(RCP) scenarios. Results revealed that irrespective of
the RCPs, the grain yield of Mahsuri cultivar varied
from 9.4-11.5 per cent, 8.1-9.2 per cent and 4.4-7.3
per cent during early (2025), mid-part (2050) and
end-part of the century (2080), respectively. Similar
types of observations observed for Swarna Sub-1

and T'TB-404 cultivars.

4.2.4. Weather effects on pests and diseases

Correlation between weather parameters and
pigeon pea spotted borer incidence were studied
at Anantapuramu centre. It was noticed that the
number of web and larvae/m* showed negative
correlation with mean temperature and sunshine

hours and positive correlation with relative humidity.

At Hisar, correlation between infestation of white
fly and jassids in two cotton varieties viz., HS-6 and
RCH-650 was studied.

Correlation between mustard

aphid
population and weather parameters at Anand centre

analysis

revealed that there wasn’t significant association
of aphid intensity to any weather parameter that
prevailed during lead periods. However, it was found
that correlation coefficient reduces with longer lead
time. Further, seed yields of mustard were found
higher (= 1500 kg/ ha) when aphid intensities were
lower than 1.7.

Multiple regression models were developed to predict
the Karnal bunt disease of wheat using 35 years data
for Karnal (1981-82 to 2015-16, 35 seasons), 36
years for Hisar (1980-81 to 2015-16, 36 seasons)
and 27 years for Rewari (1989-90 to 2015-16, 27
seasons). Results indicated that during 6-12 SMWs,
a temperature range of 16 — 23.8°C; one or two rainy

days and a morning relative humidity of 91-96 per
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cent during 1-5 SMWs causes development of the

disease.

AtJabalpur, study on weather insect-pest relationship
between gram pod borer and weather parameters
among different chickpea species (desi, gulabi and
kabuli types) sown at different sowing dates was
carried out. A significant positive correlation existed
only between larval population and bright sunshine
hours in JG14 desi variety.

The correlation study between cotton leaf hopper
and weather elements showed that, maximum
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temperature, sunshine hours, wind velocity and
evaporation had negatively influenced the leaf
hopper population significantly. At the same time,
relative humidity (significant) and rainfall (non-

significant) had positive impact on population build
up.

4.2.5. Agromet advisory services

New mobile application ‘Mewar Ritu’was developed
by AICRPAM-Udaipur
dissemination of Agromet Advisory Bulletins for
the benefit of farmers of Rajasthan state.

centre for effective




Krishi Vigyan Kendra - Ranga Reddy District (5

Krishi Vigyan Kendra (KVK), Ranga Reddy district, 5.1. On Farm Testing (OFT)
Telangana state was established at CRIDA in 1976

and currently adopted Nyamatapur village of Kadtal
Mandal and Aakuthotapally Chintalpally villages of
Amangal mandal and Chowderpally, Darmanuguda of

Assessed 13 technologies on varietal, ICM, horticulture,
agricultural engineering and livestock management in

the adopted villages during 2021

Yacharam mandal.

5.1.1. Agronomy and Horticulture

Yield (t/ ha)
Technology No. of N R — Net returns
Practlce Practice

Assessment of high yielding and disease tolerant black 3 23800 3.64
seeded variety of horse gram - CRHG-22

Integrated pest management for Tufa absoluta in tomato 5 31.1 40.7 119800 2.10
Adoption of soil test based fertigation in bottle gourd 5 28.3 39.7 304500 4.29
guard

Assessment of multiple disease resistant tomato hybrid, 5 31.8 39.5 173150 2.49

Arka Abhed (H-397) in comparison with local hybrid

Assessment of ridge gourd variety Arka Prasan in com- 5 23.5 28.7 206900 2.75
parison with local hybrid

5.1.2. Animal Science

No. of
rials

Efficacy of coated Nutrition Natural grazing ~ Natural grazing + complete ~ Animals showed
vitamin and management  with dry paddy  balanced ration with supple- estrous signs in time
chelated minerals straw mentation of coated vitamins, and attained good 58
in reproductive chelated minerals (Gar- per cent conception
problems bhamin) Dosage: 1 bolus rate

daily till desired effects or 14

days Janova — 3 capsules for

2 days
Assessment of 25 Nutrition Natural grazing ~ Natural grazing + complete ~ Quantity of milk and
area specific management  with dry rough-  balanced ration with area fat was enhanced by
mineral mixture ages specific mineral mixtures 42 per cent and 69
in dairy cattle (Ca, P, S, Cu, Zn, Co,I) per cent respectively.

Revenue through sale
of milk. Income in-
creased by 42 per cent
through sale of milk

2
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No. of
rials

Assessment of 5 Animal pro-  Natural Supplementation of Yeast Increased milk
enhancing milk duction grazing with 2-3 bolus day/animal or yield (20-24 per
fat and SNF improper con- Sodium bicarbonate (60- cent) and fat per
by Sodium centrate ration 65 gms/day/animal) along  cent (1.6-1.9).
bicarbonate and with balanced ration Farmers utilized
yeast in cross agriculture by
bred cattle products effectively
and reduced the
feed cost
Assessment of 5 Animal Neem oil only Custard Apple, Neem, Controlled ticks, lice,
ethno veteri- Health Eucalyptus leaf pulp, mite problem in live-
nary practices Turmeric powder extract stock effectively
on Parasitic diluted up to 50 per cent
infestation in in vegetable oil base and
calves apply over the body for 5

days, twice a day

5.1.3. Home science

Use of dried green leafy 10 e 50 per cent increase in hemoglobin and 100 per cent reduction in
vegetables in regular diet for drudgery in utilizing the green leafy vegetables in daily cooking.
better nutrition and eradi- o

Value addition of food products with dehydrated green leafy vegetables
cation of hidden hunger can be advocated as a feasible food-based approach to combat micronu-

trient malnutrition like anemia and osteoporosis.

e Easy to preserve, feasibility, convenience and offseason availability are
some of the advantages of dehydrated GLV. It can can be incorporated
into traditional products at the household level.

e Green leafy vegetable powders retained good amounts of proteins, fiber
and minerals (Ca, Mg, Fe) and fair amounts of ascorbic acid and K-caro-

tene.
Assessment of triple layer 5 Pest incidence was lower (15 per cent in second month and 30 per cent in
PICS bags for storing cereal 3* month) between triple layer bag and farmer's practice

grains/pulses/ millets/pri-

mary processed products

5.1.4. Agricultural Engineering

Technology No. of Yield (t/ha) Net returns (Rs
Trials Improved Practice -

Assessment of CRIDA Variable 3 Yield increase: 15-  Saving in seed and fer- Rs. 1000/ha 2.5

Width Raised Bed Planter 25 per cent tilizer: 20-30 per cent
Assessment of scheduling in Drip 3 Yield increased 10~ Water saved 30 to 40 Rs 15000/ha 3.2
Irrigation System for orchard crops to 15 per cent per cent

(o
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5.2. Front Line Demonstrations (FLDs)

459 FLDs were conducted on 22 technologies on field crops, vegetables, fruit crops, livestock, farm mechanization,
soil and water conservation and drudgery reduction on.

5.2.1. Agronomy and Horticulture

Yield (kg/ ha) I
er cent In-
Crop Technology Farmers Prac- | Improved P crease
tice Practice
Pigeon pea Cluster Frontline demonstrations on 1286 36.37
pigeon pea variety PRG176 with pro-
duction technologies
Bengal gram Cluster Frontline demonstrations on 25 Crop is yet to
(Chickpea) Bengal gram variety NBeG49 with be harvested
production technologies
Bitter gourd Control of fruit fly with IPM 10 (4 ha) 25400 29600 16.5
Mango Integrated crop management 10 8500 11300 32.9
Tuberose Demonstration of Arka Prajwal variety 5 6500 11800 81.5
Tomato Use of micronutrients for higher flower 10 (4 ha) 32600 36100 10.7
and fruit set in vegetables
Guava Control of fruit fly in guava through 10 (4ha) 21800 25200 15.5
mass trapping with fruit fly traps
Chilly Plastic mulching in chilly 10 10100 14200 40.5
5.2.2. Animal Science
Iimproved Practce
Demonstration of perennial fodder Yield: 135 t/ha Yield: Co-5 20.0 per cent more green
variety Super Napier (10 demos) 162 t/ha fodder yield
Demonstration of mineral licks for 18 kg live weight 21kg live weight 16 per cent more weight
grazing sheep and goat (12 demos) gain
Demonstration of Total Mixed Poor nutrients with agricultur- Balanced ration with 8.2 per cent increase in
Ration (TMR) to milch animals  al byproducts and no supple-  supplementation of milk yield
(10 demos) mentation of minerals mineral and vitamins
Demonstration of model fodder Single cut sorghum, green 3-4 cut sorghum green 110 per cent more green
block as package — Multicut fodder fodder yield 20 t/ha fodder yield of 42 t /ha  fodder along with protein
sorghum (CO-FS-29, perennial rich legume fodder avail-
legume (Hedge lucerne), fodder ability for supplementation
legume tree (moringa)
(15 demos)

0
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Intervention Farmers Practice Improved Practice Increase over FP

Demonstration of artificial insem- Low female calves More female calves 10 female calves born
ination with sexed semen in dairy

cows (15 demos)

Demonstration of improved back-  Poor egg and meat production Increased egg and meat Increased income by 76.4
yard poultry birds var. Rajasri as production per cent
sustainable livelihood income (201

demos)

5.2.3. Home science

FLD Observations recorded

Nutrition garden (10 *= Money saved and consumption of vegetables increased there Reduces the micro nutrient

demos) by more consumption of nutrients and better health deficiency in farm families
Cotton knitted hand ~ * Reduction in drudgery Awareness spread to 10 villages
gloves (10 demos) + Increased safety in Ranga Reddy district
Dryland weeders * 80 per cent reduction in time Awareness spread to 10 villages
(10 demos) + 80 per cent reduction in labour expenditure in Ranga Reddy district

5.2.4 Agricultural Engineering
Yield (kg/ha)

Watermelon Assessment of Multipurpose 6 10 to 15 20 to 25 50
Plastic Mulch sheet laying

machine for watermelon.

Pigeon pea Demonstration of CRIDA 20 3000 5300 40
designed Nine Row planter for
different crops in CFLD.

Cotton and Demonstration of Tractor Op- 10 Saves time, energy, labour and money

Pigeon pea erated Crop Stalk Slasher for Cutting and spreading straw and residues of crop on soil sur-
standing crop stalk. face

Used successfully for green manuring of crops in different till-

age operations

Vegetables Demonstration of Micro 5 Water saving up to 30-50 per cent
Sprinklers for leafy vegetables

Crops and Demonstration of Power Oper- 10 Manual weeding in  Power weeder Saving of cost Rs
vegetables ated weeder for rainfed crops vegetables required weeding time was 2000 and time 6 hrs
around 8 labours 3 hrs and the cost
and the labour cost was around Rs1000
was of Rs.3000

@
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5.3. Training Programmes

Organized 65 need based and skill oriented training programmes on various aspects of improved technologies to

3032 clientele farmers, farm women, rural youth and field level extension workers.

Farmers and farm women/rural youths 1959 2392
Extension functionaries 7 337 210 547
Sponsored Training 2 67 26 93
Vocational Training 0 0 0 0
Total 65 2363 669 3032

5.4. TV/Radio talks/shows

G. Sri Krishna 15-11-2021  Hydroponics, Fish, Poly House (https://youtu.be/LcEdSI- V9
9jAp0)

G. Sri Krishna 17-12-2021  Vertical Pillar gardening for leafy vegetables (https://youtu. HMTV
be/wGHZGpbtszE)

G. Sri Krishna 21-12-2021  Field bean-as alternative crop for paddy for high netre- ~ HMTV
turns (anapa sagu in telugu) (https://youtu.be/pwPAO9t-
PEFNO)

G. Sri Krishna 24-12-2021  Terrace Garden (https://youtu.be/RhoiE2D7 OE) HMTV

G. Sri Krishna 11-01-2022  Measures in Mango flowering and Fruiting Radio Talk ~ AIR Hyderabad
(recorded on 6-01-2022)

D.Sudheer 08-02-2022  Sustainable livelihood income through backyard poultry ~ Suman TV
farming

Er. S. Vijaya Kumar 15.05.2021  Vana neetini vadisi pattu -pragati bataku metlu kattu- seri- AIR, Namaplly
al -episode 7- Interview

Er. S. Vijaya Kumar 18.09.2021  Neeti samrakshana- paddtuli- Interview AIR, Namaplly

Er. S. Vijaya Kumar 15.05.2021  Vana neetini vadisi pattu - pragati bataku metlu kattu - You tube channel by
Interview https://youtu.be/i4S2kP1110g AIR, Namaplly

5.5. Participation of SMS in conferences, meetings, workshops and symposia

G. Sri Krishna Good management practices in horti- 26" April 2021 Online (ICL)
culture crops in association with ICL

G. Sri Krishna Participated online FIG (Farmer Inter- 25 May 2021 DoH, RR, Dist
est Group) interaction on Mango pest
management, Marketing strategies to
mitigate current COVID-19 situation

@
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G. Sri Krishna

G. Sri Krishna

G. Sri Krishna

G. Sri Krishna

G. Sri Krishna

G. Sri Krishna

Dr S.M. Vidya Sekhar,

CTO

Dr S.M. Vidya Sekhar,

CTO
D.Sudheer

D.Sudheer

D.Sudheer

D.Sudheer

D.Sudheer

Er. S. Vijaya Kumar

Organic farming for Sustainable agricul- 1% - 5% June 2021
ture

Resource person for District level train- 23 September 2021
ing and visit programme organised by
Dept of Agriculture

Resource person for division level train-  9* December 2021
ing on Crop diversification and alterna-
tive crops for paddy

Delivered a lecture training on manage- 28" December 2021
ment practices in mango, banana and

pomegr anate

Resource person for training on man- 5% January 2022
agement practices in mango flowering

and fruiting season

Webinar on Vertical Farming — Urban 12% January, 2022
Farming: A sustainable innovation and

business approach”

Webinar : Generic online training on cy- July 29 ,2021

ber security

Advances in web and mobile application December 6* -10% ,
development 2021

Resource person- Grama bharathi July 18,2021
NGO- Fodder production technologies-
availability of fodder /conservation of

fodder

Resource person- Grama bharathi July 25%,2021
NGO- Scientific profitable dairy farm-

ing

Resource person- Gramabharathi — August 1%,2021
NGO- Ram lab production-Sheep and

goat rearing practices

Resource person- Gramabharathi-NGO- August 8%, 2021
Sustainable  rural livelihood income

through backyard poultry farming

Resource person- Gramabharathi-NGO- October 10* , 2021
Important livestock diseases of cattle,

sheep and goat and poultry and precau-

tion ,preventive measures and treatment

Online training programme on Mech- 01* -03* November,
anized weed management in different 2021

field crops”

Qo

Online EEI-MANAGE,
Hyderabad

Raithu Vedika, Abdullpurmet
mandal

AMC, Ibrahimpatnam

NIPHM, Hyderabad

DoH, RR Dist Pettulla
village, Yacharm mandal

ICAR-CTCRI

Ministry of Electronics and
Information Technology,
CDAC, Hyderabad (Virtual
Mode)

ICAR-NAARM, Hyderabad
(Virtual Mode)

Virtual online KVK CRIDA

Virtual online
KVK CRIDA

Virtual online- KVK CRI-
DA

Virtual online

KVK CRIDA

Virtual online
KVK CRIDA

ICAR-Directorate of Weed
Research, Jabalpur (MP)
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5.6. Seed Hub

During 2021-22, under Seed Hub project, 107 quintals
of pigeonpea foundation seed of variety PRG -176 and
1.5 quintals of horse gram seed of variety CRHG-22
was procured from farmers/ HRF and processed at

Seed Hub facility. Approximately 10 - 15 quintals of

5.7.Soil Testing
During 2020-21, a total of 115 soil samples were collected

from three villages for soil analysis. 38 soil health cards were
distributed so far to the beneficiary farmers. The number of

water sample analyzed during the same period was two.

5.8. Major events organized by KVK, CRIDA
5.8.1. World Soil Day

World Soil day 2021 was celebrated by ICAR- Central
ResearchInstitute for Dryland Agricultureand CRIDA-
KVK in association with IFFCO in Nymatapur Village,
Kadthal mandal of Ranga Reddy district. Dr. V.K.
Singh, Director, ICAR-CRIDA presided over the
world soil day celebrations as Chief Guest. Dr. DBV
Ramana, OIC, KVK has briefed the famers about the
importance of world soil day. Dr. S.M. Vidya Sekhar,
SMS, KVK has explained the farmers on interpretation
of soil testing results and Soil health reports. Sh. G.
Sri Krishna, SMS, KVK has informed the farmers
about the importance of bio-fertilizer. Sh Maruthi
Rao and Sh Kripa Shankar, State IFFCO officers
explained farmers on IFFCO products and importance
of Nano Urea usage on crops. ADA, Maheswaram

Division Smt. Sujata envisaged the alternate cropping

&

04

S

green gram certified seed of variety WGG-42 will be
procured from farmers in rabi 2021-22. The seed will
be distributed to farmers through sales in 4harif 2022.
Approximately 15.00 lakhs revenue will be generated
through sales of seed.

and crop diversification aspects in place of rice for

the forthcoming season. The posters and bulletins of
Department of Agriculture on crop diversification were
released by Director, CRIDA and other dignitaries.
25 Soil health cards prepared by CRIDA-KVK were
also issued to the village farmers by the Director,
CRIDA. The village Sarpanch Sh ]J. Ravindrra Reddy
requested farmers to follow the suggestions of scientists
on soil health management. Dr. V.K. Singh, Director,
CRIDA in his message opined about the importance
of plant nutrition, soil testing, soil health management,
nutri gardens, cost reduction in inputs and Integrated
Farming systems to be followed by farmers. 122
farmers and farm women along with MPTC Sh Gopal
participated in the event. KVK staft Er. S. Vijay Kumar,
Mandal Agricultural Officer, AEO, IFFCO officer Sh
Chandranna , Village Gram Panchayat Secretary , Ward
Members and students are the other participants in the
event. The event ended with the distribution of woolen
blankets to old and poor farmers and farm women in
the village sponsored by IFFCO. Exhibition stalls were
displayed by CRIDA-KVK and IFFCO for technology

dissemination to farmers.
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5.8.2. Poshan Vatika Abhiyan and Tree Plantation

Krishi Vigyan Kendra, CRIDA has organized Poshan
Vatika Abhiyan and Tree Plantation in Shadnagar of

Ranga Reddy District of Telangana in colloboration with
Women and Child Welfare Department wherein local
Shadnagar MLA Sh Y Anjaiah Yadav, MPP, MPTC,
ZPTC , Other local public representatives, Scientists
of CRIDA, KVK staft, Officers from State government
(Women and Child welfare department), ADA of
State Department of Agriculture and Horticulture,
IFFCO officials and KRIBHKO officials, Anganwadi
staff, farmers and School children participated. About
600 plants (mango, guava and lemon) were planted.
Plantations were also carried out at CRIDA Research
Farm of Hayathngar and Gunegal with 450 Plants
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(mango, guava, lemon, sapota, pomegranate, custard
apple). 1050 plants were distributed to farmers and
farm women. Several events like Exhibition on
Nutrition aspects, competitions for school children on
Poshan Abhiyan, Exhibition stalls of IFFCO, KVK
on liquid fertilizers and income generation activities,
cultural events etc., were organized. 130 Kitchen
garden Nutri Seed kits received from IFFCO were
distributed to women farmers and Nutrition teachers
in villages (Anganwadi). 100 Liquid fertilizers were
given to Farmers. Nutri Jowar kits and millet biscuits
received from Indian Institute of Millet Research,
Hyderabad were also distributed to the women famers,
adolescent girls and school children. 250 farmers and
farm women, 75 adolescent girls and 30 officials and

public representatives participated in the event.

5
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5.8.3. DDG (Agricultural Extension) visit to KVK,
CRIDA

Honble DDG (Agricultural Extension) Dr.A.K.Singh
visited Krishi Vigyan Kendra, on 27.11.2021 along with
Director, CRIDA Dr. V.K. Singh and Director, ATARI Dr.

ICAR-CRIDA

ngf i
i - -

J.V. Prasad. He has reviewed KVK activities in detailed and
visited the exhibits and demonstration units of KVK. He

interacted with KVK farmers on technologies disseminated

by KVK.

5.8.4.Training on fruit fly surveillance and management

NIPHM, Hyderabad sponsored collaborative training
on Fruit Fly Surveillance and Management conducted
through online from 28-30 April, 2021. Trainees
who are working in extension field were selected (61
members) from Andhra Pradesh and Telangana viz.,
Subject matter Specialists from Krishi Vigyan Kendras,

o
N

District Horticulture and Sericulture Officers, Asst.
Directors of Horticulture, Mandal Agriculture Officers,

Agriculture extension Officers and representatives from

NGOs.

Dr. Vinod Kumar Singh, Director, ICAR-CRIDA
during the inaugural session emphasized the severity of
the damage from the fruit fly in tune with millions of

6
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rupees is lost for management of the most devastating
pest not only in India but also in other countries. Most
of the horticulture crops like mango, guava, citrus and
cucurbits are prone to the damage caused due to fruit
fly. There is a need of hour to integrate the all possible
like
biological, chemical practices to menace the pest
for benefit of the farmers. There is also possibility of
climatic factors which influence the population of fruit

management practices cultural, mechanical,

fly and exploration of best possible ways to avoid the
damage is needed.

Dr. Sagar Hanuman Sigh, IPoS, Director General,
NIPHM

shared by the experts during the technical sessions

addressed trainees that the information

should reach the farmers immediately because this is
the right time where the major fruit crop in two states
like mango is at maturity stage which is more prone
to fruit fly infestation. NIPHM is also working with
many institutions to spread the technologies through
trainings, demonstrations and collaborative projects at
district and state levels.

Participants interacted with experts in the discussion
and expressed issues like efficacy of pesticides, time
of application, residual effect of chemicals, resistant
varieties to be developed with crop improvement
technical
knowledge in control of fruit fly, climatic factors

techniques, assessment of indigenous

influencing the extent of damage. Dr. DBV Ramana,
Principal Scientist & OIC, Dr.SM Vidhyashekar,
CTO, G. Sri Krishna, Subject Matter Specialist
(Horticulture) from KVK-ICAR CRIDA and Dr.Pyla
Jyothi, Asst. Director, NIPHM coordinated this three
days training programme with the help of Agriculture
Knowledge Management Unit of CRIDA.

——

Dr.Vinod Kumar Singh, Director, cm

srikrishna

5.8.5. Celebrated 93¢ ICAR Foundation Day
Celebrations & Training on Importance of Tree
Plantation-Kisaan e-gosthi

KVK Ranga Reddy District, ICAR-CRIDA organized
93 ICAR Foundation Day Celebrations at KVK
farm on 16™ July, 2021. Bund plantation and border
plantation of multi purpose crops like custard apple,
jamun, sesbania, mango, conocarpus are planted in
an area of 2.5 acres covering all bunds and boarders.
B.Sc. Final year Students and farmers were attended
the programme. Dr.D.B.V. Ramana, OIC, KVK
emphasized the role and contribution of tree plantation
on environment in terms of reduction of pollution and
greenhouse gas mitigation, role of farming community
in environmental protection. SMSs created awareness
about the positive impact of tree plantation on
improvement of soil health, soil fertility, soil and water

conservation for pure environment.

Kisan e ghostiand online webinar on “Good Management
Practices in mango for higher productivity and net
returns through ZOOM meeting also organized by G.
Sri Krishna, SMS (Horticulture) in interaction with
farmers and experts from line departments. About 48
mango growing farmers participated in the session and
got clarified queries on planting to harvest (varieties,
nursery, planting, nutrition, irrigation, pest & disease
management, training & pruning, rejuvenation of senile
orchards, top working, crop regulation, harvesting, post-
harvest management, e#c). Farmers also expressed that
the plantation of multipurpose trees will provide ample
opportunities to the farmers not only livelihood but also
environmental protection. Farmers motivated towards
tree plantation along with bunds, wastelands, barren/
unused lands during Kisan Ghosti. Dr.D. Sudheer,
SMS (Veterinary Science), Er.S.Vijaya Kumar, SMS
(Agricultural Engineering), Dr.K.Venkanna, Farm
Superintendent, Students, Farmers participated in this

programme.
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5.8.6. Conducted Azadi Ka Amruth Mahotsav and
Horticulture block plantation

Azadi Ka Amruth Mahotsav and Horticulture block
plantation programme conducted at Hayathnagar
Research Farm, CRIDA on 1% September, 2021.
Commercially grown fruit crops with improved varieties
viz mango (Mallika, Kesar, Dasheri, Baneshan), guava
(Allahabad Safeda, Lucknow-49), dragon fruit (Pink
Fleshed), lemon (Balaji), custard apple (Balanagar),
(Bhagwa),

jackfruit (Varikka) are planted in an area of 10 acres

sapota (Kalipatti, Pala), pomegranate

through identification of soil and climatic requirements
of the crops. Dr.V.K Singh, Director, ICAR-CRIDA
addressed the staff of CRIDA and emphasized the
role and contribution of fruit crops in doubling the
farmers income. Fruit plantation in HRF is not only
for production and yield but also for income generation

Mango New Orchard Establishment
* Deep ploughing, harrowing, levelling: gentle slope for drainage.

= Planting distance : depends upon variety, soil fertility & general growth conditions of the
area.

+ Good growth area 12x12m
10x 10 m
5x5m

32m

« For Dry Zones
* High Density
* UHDP

* Size of Pits :
* 0.5x0.5m X 0.5 m - Alluvial soils
* 1x 1 X 1m size - shallow and hill soils
* Dug in summer, exposed to sun for two to three weeks, refilled with top soil
mixed with 20-25 kg FYM enriched with beneficial microbes like AM fungi,
phosphate solubilizers.

through production of plant materials for sustainability.
It has to be evolved as a model for multiple crops for
higher net returns and showcased for the farming
community in future. The positive impact of tree
plantation on improvement of soil health, soil fertility,
soil and water conservation for pure environment to be
spread among the farmers for better society.

'The Director, CRIDA initiated Azadi Ka Amruth
Mabhotsav programme through fruit crops plantation in
10 acres with mango (2.0 ac), Guava (1.0 ac), sapota
(1.0 ac), dragon Fruit (1.0 ac), lemon (1.0 ac), jack fruit
(1.0 ac), pomegranate (0.5 ac), custard apple 1.5 ac).

All the Heads of Divisions (DRM, DCS, ACRIPDA,
ACRIPAM), OICs of HRF, GRF and KVK, Scientists,
Technical Staff, Administrative staff from CRIDA and
KVK, students, SL'T'S and contractual staff of CRIDA
(nearly 250 members) participated in this programme.
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5.8.7. National Level Campaign on “Food and
Nutrition for Farmers” on 26.08.2021

As apart of ICAR National Level Campaign on “Food
and Nutrition for Farmers” under ‘Azadi Ka Amrit
Mahotsav’, was organized by Krishi Vigyan Kendra,
Ranga Reddy District, ICAR-CRIDA on 26.8.2021
with the participation of farmers and students in KVK
premises. Several events were conducted viz., Training
and awareness for farmers on food and nutrition,

Ghosti on nutritional aspect of Bio-fortified varieties

of crops, exhibition cum exposure to technologies at

the KVK and CRIDA. The training was addressed

by the Dr. DBV Ramana, Head, KVK and Principal
Scientist, CRIDA on Nutritive values of eggs, milk
and meat products to farmers for enhancing their
immunity and maintaining good health. Importance
of Bio-fortified varieties in crops was also enlightened
to farmers. A brief discussion on nutritive crops and
vegetable and their role in healthy diet was organized.
KVK experts shown the farmers the exhibits of various
technologies in CRIDA viz., Farm Implements, Back
yard poultry, crop cafeteria with bio-fortified varieties,
fodder cafeteria etc. A total of 72 famers and students

participated in the event.

5.8.8. Farmers scientists interface on climate resilient

varieties, technologies and practices

As a part of web telecasting of Hon'ble Prime Minister’s
Message and Interaction with Farmers,  “Farmers
Scientists Interface on Climate Resilient Varieties,
Technologies and Practices” has been organized by
Krishi Vigyan Kendra, Ranga Reddy District, ICAR-
Central Research Institute for Dryland Agriculture
(ICAR-CRIDA) on 28.09.2021 with the participation
of 109 farmers from Bhadradri Kothagudem, Yadhadri
and Ranga Reddy districts of Telangana and 11 other

VIPs from Telangana in KVK-Ranga Reddy premises.

Dr. G. Prathibha, Dr. K.V. Rao, Dr.D.B.V. Ramana
from ICAR-CRIDA along with Dr. SM.V. Vidya
Sekahar, Dr. D. Sudheer, Sri. G. Srikrishna and Er. S.
Vijay Kumar from KVK-Ranga Reddy participated
in the programme and interacted with farmers on
topics like resilient crop varieties, Diversified crops and
intercropping systems, farm machinery for eflicient
use of soil moisture and energy conservation, water
harvesting and efficient use & efficient methods of
irrigation, improved breeds, health, nutrition & shelter
management practices for dairy and small ruminants,
soil health management interventions, better practices
for backyard poultry and good management practices

9

o
N




ICAR-CRIDA

Annual Report 2021

for higher production from horticulture. Shown
the farmers the exhibits of various climate resilient

technologies of NICRA project and also exposed to

tarm implements, back yard poultry, crop cafeteria with
bio-fortified varieties, fodder cafeteria etc.

5.8.9. Mabhila Kisan Diwas

KVK-Ranga Reddy District, ICAR-CRIDA organised
Mabhila Kisan Divas at Annaboina Palle village, Madgula
Mandal of Rangareddy district on 15 October 2021
aiming to empower women in the field of agriculture
and allied sectors with the theme “Equality and
Empowerment”. This day was celebrated by organizing
training programme, exhibition, Kisan Ghosti and Rally
in the village on empowering women through income

generation avenues in agriculture and allied sectors.

Dr. Vinod Kumar Singh, Director, ICAR-CRIDA
explained about the empowerment of women in terms
of contribution in production of crops and need of the
hour to farm FPOs to combat the present difficulties
in farming. Farm women has been enlighted with
good management practices viz. importance of soil
test, balanced fertilizer application with reference
to soil test, soil health management, application of
microbial consortia, adoption of organic farming
practices, use of crop residues for composting to create
waste to wealth, integrated farming systems with
livestock components, integrated pest and disease
management of crops to reduce cost of cultivation, farm

A\

mechanization for reduction of drudgery specifically in
farm women, encourage nutri/kitchen garden and their
maintenance for nutritional security, formation and
registration guidelines of FPOs. Explained different
women oriented Schemes for Small scale enterprises
establishment and at the same time explained about the
Integrated Farming System models for additional and
sustainable income. Scientists from ICAR-CRIDA Dr.
Sammireddy, Dr. C.A. Ramarao, Dr. D.B.V Ramana,
Dr S.S. Balloli, Dr. K.A. Gopinath, Dr. K. Ravishankar,
Dr. B. Narasimhulu, Dr. Sridhar, Dr. V. Visha Kumari,
participated in this programme and actively interacted
with farm women.

As part of the programme exhibition was arranged
with posters, inputs, information brochures and also
distributed 100 Nutri garden vegetable seed kits to farm

women.

Smt. Kala, Sarpanch, Sri Sricharan, Officer, FPOs
registration, Sri G Goutham, Mandal Agriculture
Officer, Smt Navya, AEO, Smt Chandra Kala, Officer,
Organic certification agency and 82 farm women and
farmers participated in the programme.

0
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5.8.10. Visit of Dr. S.K.Chaudhary, DDG (NRM)
KVK & HRF

Dr. SK. Chaudhary, DDG (NRM), ICAR visited
KVK Ranga Reddy and inaugurated Integrated
Urban Farming model which includes components
like hydroponic vegetable cultivation, vertical pillars,
multipurpose net house with grow bags & foggers,
micro greens, leafy veggies in raised beds with drip,

Annual Report 2021

micro sprinklers and fish culture at KVK instructional
farm in the presence of Dr.V.K. Singh, Director, ICAR-
CRIDA. The unit is established to educate and train
the people about the importance of growing vegetables
in chemical residue free environment on terrace or in
gardens. All the heads of divisions, principal scientists,
staft of KVK, farmers, farm women participated in this

programme.

Dr. S.K. Chaudhari, Deputy Director General (Natural
Resource Management), ICAR, inaugurated Farm Pond

Based Solar Powered Micro Irrigation system block at
KVK watershed area in the presence of Dr.V.K.Singh,
Director, ICAR-CRIDA. Dr. DBV Ramana, Head

KVK briefed about different micro irrigation systems
like inline drip, online drip, mini sprinklers, micro
sprinklers, laser drip/rain drip for leafy vegetable,

vegetable and fruit crops.

1
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5.8.11. Webcasting of Hon'’ble Prime Minister on the
occasion of PM Kisan Samman Nidhi Fund

KVK, Ranga Reddy District, ICAR-CRIDA organized
the event on Webcasting of Hon'ble Prime Minster on
the occasion of release of PM Kisan Samman Nidhi
fund to farmers on 01.01.2022 with the farmers from
Hyathnagar mandal and KVK, HRF staff. Dr.I Srinivas,
OIC, HRF and Dr. D.B.V. Ramana, OIC, KVK has
briefed the farmers about the PM Kisan Samman Nidhi

fund release and proper utilization of the amount for
procuring inputs during the current cropping season.
The briefing given by Hon'ble Agriculture Minister
Shri N.S. Tomar, Ministry of Agriculture and Farmers’
Welfare and the message given by Honble Prime
Minster of India Shri Narendra Modi was webcasted
to the Farmers attended in the event. A total of 78
farmers and 15 staff members of CRIDA and KVK

have participated in the Webcasting event.
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5.8.12. Training cum awareness programme on

profitable dairy farming and livestock management

Three-day training cum awareness programme on
profitable dairy farming and livestock management was
organized for 40 practicing farmers and farm women of
Ranga Reddy district at KVK- Hayatnagar farm from
16-18*December,2021.Dr.D BV Ramana, Head, KVK
welcomed all the participants and Dr. Vinod Kumar
Singh, Director CRIDA who presided as Chief Guest
and explained importance of integration of livestock
in rainfed areas. At the outset, the farmers introduced
themselves and share their farming experiences, main
constraints in rearing, marketing, health management
aspects encountered. Farmers were exposed to different
fodder production and conservation technologies,
scientific feeding, nutritional management of different
age group of animals, contingency measures during

weather aberrations, concentrate feed making using

locally available ingredients, silage making, importance
of timely immunization, mastitis control, calf rearing
practices etc. Hands on training on concentrate mixture
preparation, silage making, enrichment of crop residues,
UMMB preparation etc., were given. Field exposure to
NARMUL milk dairy processing plant at Hayatnagar,
commercial dairy unit at Hayatnagar, and integrated
farming system (IFS) model at Gaddimallaiguda village
at Yacharam mandal has been provided.

Several issues like best practices to adopt for profitable
dairy farming and good management practices to
adopt in rearing calves, health care precaution to be
taken during pre-monsoon period, prevailing diseases
during present situation, poisoning cases measures
to be adopted to minimize the mortality in animals,
vaccination and deworming schedule to be followed

during calendar year etc., were also discussed in length

and clarified the doubts.

5.8.13. Training cum distribution of Rajasri variety

backyard poultry chicks for empowerment of SC
women farmers in KVK adopted village

KVK-Ranga Reddy, ICAR-CRIDA, Hyderabad
organized training cum distribution of day old Rajasri
variety chicks to 65 identified SC beneficiaries under
SC sub plan in KVK adopted villages- Akuthotapalli,

Gouraram and Nymathapur villages of Amangal and
Kadthal Mandal, Ranga Reddy district on 20-12-2021.

Sri. Narayana, MPTC and Rythu Samanyva Samithi
President of Amangal division grace the occasion as
chief guest and stressed need of the backyard poultry
farming -a sustainable tool for rural livelihood and
provide nutritional food security at house hold level and

its contribution in women empowerment.

Dr.D.Sudheer SMS (Veterinary Science) KVK
CRIDA, Dr. Vijay Kumar, Dr. Madan Kumar Local
veterinary doctor of Amangal and Kadathal Division
and para veterinarian actively participated.

3
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5.8.14. SAC meeting of KVK-Ranga Reddy ICAR-
CRIDA

Scientific Advisory Council (SAC) meeting of KVK-
Ranga Reddy, ICAR-CRIDA was held on 24.03.2021
at KVK Farmers training Hall, Hayathnagar Research
Farm under the Chairmanship of the Director, Dr. V.K.
Singh. SAC members/representative’s Sri B. Singh,
Director, RFS, Smt. Geetha Reddy, District Agriculture
Officer, Smt. Divya Jyothi, Project Director (ATMA),
Sri. Sanjeev Kumar, Assistant Director (Horticulture),
Dr. S.V. Ramana Rao, Pr. Scientist (Agricultural
Extension), IIOR, Dr. P. Baswa Reddy, Pr. Scientist
(NRC on Meat), Dr.D.B.V. Ramana, OIC (KVK),
Sri. N. Krishna, WOTR, and farmers representatives
(Sri. K. Ramulu, Sri. Ravindra Reddy, Sri. M. Subash
Reddy, Sri. P. Mallaih) participated in the meeting.
From ICAR-CRIDA, Dr. G. Ravindra Chary, Project
Coordinator (Dryland Agriculture), Dr. K. Sammi
Reddy, Head (DRM), Dr. C.A. Rama Rao, Head (D
&A), Dr. K.S. Reddy, Pr. Scientist (SWC), Dr. S.K.
Bal, Project Coordinator (Agrometeorology) and Dr. I.
Srinivas, OIC (HRF) also participated. The programme
was also attended by KVK subject matter specialists
Dr.S.M.Vidya Shekar, Dr Sudheer, Er. S. Vijay Kumar,
Mr. Srikrishna and Mrs.A.Vidhyaadhari. Director,
welcomed the SAC members and emphasized working
in Science with Extension approach, redefining the
strategies with changing climate and considering
farmers perceptions & resources while developing the
action plan. OIC (KVK) presented the overall progress
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report and also action taken report. Later, every subject
matter specialist presented progress report (2020-21)
and action plan (2021-22). Establishment of FPO,
developing soil fertility map with GPS coordinates,
nutria-gardens and IFS models, communication of
technologies and advisories through various mass
communication tools, and intensification of systems
etc., were discussed in depth. At the end Director
telicitated Mrs.A.Vidhyaadhari and Sri. G. Kristaiah

who are going to retire during this year.

SAC meeting of KVK-Ranga Reddy ICAR-CRIDA

5.8.15.

Mechanization cum Manual Weeders Distribution
to the SC farmers

KVK- Rangareddy, ICAR- CRIDA organized off
campus training programme cum manual weeder
Village, Kadthal,

Rangareddy District. Training organized in collaboration

Awareness  training programme on

distribution  at

Nayamathapur

with Department of Agriculture on broad bed Planter,

weeders and nine row planter for 40 farmers on 06™

4
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July 2021. Dr D.B.V.Ramana, OIC KVK and Principal
Scientist (Livestock Production & Management),
S.Vijaya Kumar, SMS (Agricultural Engineering), D.
Sudheer, SMS (Veterinary Science), Smt Sujata ADA,
Smt Srilatha Mandal Agricultural Officer, AEO’s, Sri
Srinivasa Reddy, Sarpanch, Field officer and others

participated in the event and distributed manual

weeders for identified 10 farmers. Dr. D.B.V.Ramana,
stressed the importance of mechanization in different
crops, ADA briefed about importance of mulching
sheet and micro irrigation system in vegetable crops,
S.Vijaya Kumar, arranged field visits and given lecture
on the farm machinery for different operations in
rainfed areas.

5.8.16. Field training programme to B.Sc (Agriculture)
students at Naymathapur and Akuthotapalli

Field training for BSc Agriculture final year students to
know about village situations under Rural Agricultural
Work Experience (RAWE) program has been provided
for 15 days for 25 students so as to acquaint with
different crops, managemental aspects including INM

and IPM techniques and the problems faced by the

farmer under rural conditions. Hands on training
on operation of various farm machinery, micro-
irrigation systems, rainfall data monitoring, watershed
operations, farm pond technologies etc., were provided
by S.Vijayakumar SMS (Agricultural Engineering) and
D. Sudheer, SMS (Veterinary Science) at Naymathapur
and Akuthotapalli villages in Kadthal mandal of
Rangareddy district.
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Training and Capacity Building @

6.1. Participation in Trainings

Scientific staff

K. Srinivas DST Sponsored National Online Training Programme on ~ January 18 - ICAR-IISWC, Research Centre, Udhagaman-
“Integrated Nutrient Management and Nutrient Budgeting 2274, 2021 dalam-Vitual
through Advanced Models to Improve Crop Productivity”

K. Srinivas Online Training Programme on “Geospatial Analysis using February 15 ICAR-NAARM, Hyderabad Virtual
QGIS and R” -20, 2021

N S Raju Online training programme on “Applications of Artificial ~ February 15 NAARM, Hyderabad Virtual
Intelligence and cloud computing in Agriculture” =20, 2021

Josily Samuel Five days online workshop on Climate Resilient Precision ~ March 8" -12®  NIT, Surathkal, Karnataka Virtual
Agriculture to Enhance the Natural Capital in Developing ,2021

Pushpanjali Countries: An Inclusive Wealth Approach

N S Raju, S. Kundu
N. Manikandan

Online Training Program on“Cyber Security”
Online Training Program on Enhancing Agricultural Resil-

ience through Index-based Flood Insurance and Post-flood
Management Interventions in India

March 25%, 2021

June 29 -30™)
2021

C-DAC Hyderabad Virtual

ICAR-Indian Institute of Water Management
(ITWM), Bhubaneswar, Virtual

Pushpanjali Generic Online Training in Cyber Security Assessment July 9%, 2021 Ministry of Electronics and Information Tech-
nology (MEITY), Government of India, Virtual
Salini K Training in SNP mining, GWAS and Genomic selection December 16 - Virtual
21% 2021
Josily Samuel ‘Impact Assessment of Agricultural Research and Technol-  December 18™ - NAARM, Hyderabad, Virtual
ogies’ 2202021

6.2. Post graduate research (On-going)

Stden I Uiy

K.S Reddy J Ranjith Kumar M.Tech  Agricultural Engineering (Soil and Water Engineering) ~ PJTSAU, Kandi

K.S Reddy K Hemchandra Reddy = Ph.D Agricultural Engineering (Soil and Water Engineering) ~ MPUAT, Udaipur

DBV Ramana N.Shruthilaya Ph.D Livestock Production and Management PVNRTVU, Rajendranagar

DBV Ramana B.Thulasamma Ph.D Livestock Production and Management PVNRTVU, Rajendranagar

DBV Ramana S. Katyayani Ph.D Livestock Production and Management PVNRTVU, Rajendranagar

K Nagasree K Priyanka M.Se. Agricultural Extension PJTSAU, Hyderabad

SK Yadav Yogesh Kumar Tiwari ~ Ph.D Bio-Chemistry JNTU, Hyderabad

M Vanaja P. Sathish Ph.D Genetics Osmania University, Hyderabad

M Vanaja G. Sandhya Ph.D Biotechnology Osmania University, Hyderabad

M Vanaja P. Shobharani Ph.D. Genetics Osmania University, Hyderabad

M Vanaja P. Venkatesh M.Se. Crop Physiology PJTSAU, Hyderabad

M Srinivas Rao D.V. Sravan Kumar Ph.D Agricultural Entomology ANGRAU, Bapatla

R.Rejani Bangi Nirmala M.Tech  Soil and Water Engineering College of Agricultural Enginee-
ring PJTSAU, Sangareddy

B.Sanjeeva Reddy B. Raj Kiran Ph.D Farm Machinery and Power Engineering ANGRAU, Guntur

B.Sanjeeva Reddy  Sravan Kumar Chintha Ph.D Farm Machinery and Power Engineering UAS-R, Raichur

K.A. Gopinath M. Manu Kumar M.Sc Agronomy PJTSAU, Hyderabad

6.3. Human resource development (HRD)

Attended rainings (No)

Scientists 15
Technical staff 5
Administrative & Finance staff

Total 22

<u6



Women in Agriculture Q

7.1 International Women’s Day Celebration

ICAR-CRIDA  celebrated
Day” on the theme “Women leadership in agriculture:

“International ~ Women’s
entrepreneurship, equity and empowerment” on March 8,
2021. On this occasion, live webcast of the virtual programme
of ICAR was organized for the women staft of the institute.
It was followed by the inauguration of three days training
programme for women farmers in sustainable rice production

under SCSP.  Dr. V. K Singh, Director, ICAR-CRIDA

KVK-CRIDA also organised the International women’s day
programme. Dr. V.K Singh, Director, CRIDA attended the
programme and addressed the women farmers. He spoke
about empowerment of women. Later, five women farmers

Celebration of International I/Vame;’s Day at CRIDA Campus

in his address highlighted the increasing participation of
women farmers in agriculture and allied sectors. He praised
the women farmers for their hard work in every sphere. He
encouraged and motivated the women farmers to take up
entrepreneurial activities in agriculture also. A lecture on
topic “Recommendations of Dietary Allowance (RDA) for
women” was also delivered by Dr. Sreedevi Shankar, Principal

Scientist (Food and nutrition).

given best farm women award. Dr. D.B.V. Ramana Principal
Scientist and OIC, KVK and Dr. I. Srinivas, Principal
Scientist and OIC, HRF also addressed the participants. The

programme was attended by 60 farm women and 20 farmers.

of Gaddamallaiah Guda and Dharmanna Guda villages were

Under Farmer FIRST project, International Women’s Day programme
was organized at Gangupally, Vikarabad District, FFP adopted village.
On this occasion Dr. G Nirmala, PI, FFP, spoke about the role of
women in agriculture and welcomed the women entrepreneurs. Ms
Sai Geeta, entrepreneur Jute handicraft and Ms Rama Devi, President
of Women Farmer Society explained about the importance of women
organizing themselves for economic activities. They motivated the farm
women to engage in some entrepreneurial activities.

Celebration of International Women’s Day under FFP at Gangupally
village Vikarabad district

<m



Awards and Recognition QS

8.1. Awards/Recognition from Professional
Societies and other organizations

Dr.V.K.Singh, Director ICAR- CRIDA won the
prestigious Rafi Ahmed Kidwai Award for Outstanding
Research in Agricultural Sciences (2020) in the field of
Natural Resource Management. The award carries a
cash prize of X 5 lakh in addition to the citation and
certificate.

Dr. Prabhat
(Livestock & Production Management) was honoured
with Life Time Achievement Award by Agriculture

Letters, Karnataka on the occasion of the International

Kumar Pankaj, Principal Scientist

conference on New Paradigms for Agriculture, Food
and Sustainability concerns from 26-28 February, 2021.

Dr. K. Ravi Shankar, Principal Scientist (Agricultural
Extension) received Excellence in Extension Scientist
Award 2021 from Agro-Environmental Development
Society (AEDS), Rampur, Uttar Pradesh on the
occasion of 4" International Conference on “Current
Approaches in Agricultural, Animal Husbandry &
Allied Sciences for Successful Entrepreneurship
(CAAHASSE-2021)” during March 13-15,2021.

Dr. A.G.K. Reddy, Scientist (Horticulture) received the
Best Speaker Award on the occasion of ICAR-CRIDA
37* foundation day.

Dr. B. M. K. Raju, Principal Scientist (Agricultural
Statistics) received Best Oral Presentation Award in
Global Conference on ‘Innovative Approaches for
Enhancing Water Productivity in Agriculture including
Horticulture’ held during 16-19 September, 2021 at
PJTSAU Rajendranagar, Hyderabad, Telangana, India.

Dr. M. Srinivasa Rao, Principal Scientist (Entomology)
received the Outstanding Agriculture Scientist award
from B. Vasanthraj David Foundation, Chennai for the
year 2021.

Dr. K.S. Reddy, Principal Scientist (Soil & Water
Conservation Engineering) was honoured with the
Global Eminent Scientist award by Vij TRUST, Tamil
Nadu in June 2021 and Life Time Achievement Award

&
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by VDGOOD Professional Association, Coimbatore,
Tamil Nadu in September 2021.

Dr. D. B. V. Ramana, Principal Scientist (Livestock
Production & Management) & OIC, KVK has become
an “Expert Reviewer” for the Biotechnology Industry

Research Assistance Council (BIRAC) Schemes, Dept.
of Biotechnology, Govt. of India.

Dr. J.VIN.S Prasad Principal Scientist (Agronomy)
and Dr. Prathibha, Principal Scientist (Agronomy)
was conferred with ISA Gold Medal Award at 5%
Agronomy Congress at PJTSAU, Hyderabad from 23-
27 November 2021.

Dr. Sumanta Kundu Scientist (Agronomy) and Dr. V.
Visha Kumari, Scientist (Agronomy) received the Best
Oral Presentation Award at 5* Agronomy Congress at

PJTSAU, Hyderabad from 23-27 November 2021.

Dr. M.A. Sarath Chandran, Scientist (Agricultural
Meteorology) and Er. Ashish S. Dhimate (Farm
Machinery and Power) secured the Best Poster Award
at 5% Agronomy Congress at PJTSAU, Hyderabad
from 23-27 November 2021.

Er. Ashish S Dhimate (Farm Machinery and Power)
received Appreciation Certificate from organizer
for acting as Rapporteur in Technical session on
“Scientist-Industry-Farmer Interface” during the Fifth
International Agronomy Congress held at PJTSAU,
Hyderabad during 23-27 November 2021.

Dr. R. Nagarjuna Kumar, Senior Scientist (Computer
received NESA
Distinguished Award 2021 in Computer Applications

Application  in  Agriculture)
in Agriculture from National Environmental Science
Academy, New Delhi in the International Conference
on Promoting Environmental Technologies for Waste
Management and Sustainable Development (WMSD-
2021) held at Kalinga Institute of Industrial Technology,
Bhubaneswar, Odisha during 12-13, December 2021.

Dr. M. Manjunath, (Agricultural
Microbiology) received Best Oral Presentation Award
at International Web Conference (GRISAAS-2021)
held during 13-15 December 2021.

Scientist
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Dr. M. Manjunath,

Microbiology) is recognized as a faculty at Professor

Scientist  (Agricultural
Jayashankar Telangana State Agricultural University,

Hyderabad to guide M.Sc and Ph.D students in the
discipline of Agricultural Microbiology.

Dr. M. Vanaja, Principal Scientist (Plant Physiology)
was nominated as an external expert member of the
Academic Council of University College for Women,
Koti, Osmania University, Hyderabad.

Dr. M. Vanaja, Principal Scientist (Plant Physiology)
has become a Member of the Board of Studies of
Botany (UG), under the Faculty of Science, Osmania
University, Hyderabad.

Dr. M. Vanaja, Principal Scientist (Plant Physiology)
was accredited to teach courses & guide M.Sc., and

Ph.D. students in Crop Physiology of PJTSAU,
Rajendranagar, Hyderabad.

Dr. K. Sammi Reddy, Head, DRM has been nominated
as the Member, Research Advisory Committee (RAC)
of ICAR — Central Agro-Forestry Research Institute
(CAFRI), Jhansi.

Dr. K. Sammi Reddy, Head, DRM has been nominated
as the Member of Institute Management Committee
(IMC) of ICAR- Indian Institute of QOilseeds Research
(IIOR), Hyderabad and ICAR- Indian Institute of
Rice Research (IIRR), Hyderabad.

Dr. K. Sammi Reddy, Head, DRM acted as the Expert
Member in Departmental Promotion Committees
(DPC) at ICAR-IIHR, Bengaluru and PJTSAU,

Hyderabad. He was also an expert member to review
the research work of PJTSAU, Hyderabad.

Dr. Manoranjan Kumar, Principal Scientist (Soil and
Water Conservation Engineering) was nominated
as an observer for conducting combined NET, ARS
(Preliminary) and STO (T-6) Examination during
2021 including mock test.

Dr. Manoranjan Kumar, Principal Scientist (Soil and
Water Conservation Engineering) was nominated
as an external examiner for Masters’s degree (CAU
Imphal) and for Ph.D. students (IARI, New Delhi and
GBPUAT, Pantnagar).

&
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Dr. Prabhat

(Livestock & Production Management) received

Kumar Pankaj, Principal Scientist

First Prize under Hindi publication for Scientific and
Technical subject by ICAR-National Dairy Research
Institute, Karnal on 19" December, 2021.

Dr.Prabhat Kumar Pankaj, Principal Scientist (Livestock
& Production Management) received Promotional

Award for the Best Hindi publication competition by
TOLIC, Karnal on 31% December, 2021.

8.2 Fellowships

Dr. M. Srinivasa Rao, Principal Scientist (Entomology)
was honored with Fellow of Royal Entomological
Society, London in July 2021 and Fellow of Linnean
Society of London in October 2021.

Dr. K. S. Reddy, Principal Scientist (Soil and Water
Conservation Engineering) was awarded the Fellow of
National Environmental Science Academy, New Delhi

in 2021.

Dr. Sumanata Kundu, Scientist (Agronomy) received
Associate Fellow of Andhra Pradesh Academy of
Sciences (APAS) in 2021.

8.3 Chief Editor/ Editor of NAAS rated Journals

Dr. K. Sammi Reddy, Head, Division of Resource
Management (DRM), is the Editor for the Journal of
Research ANGRAU, Guntur, Andhra Pradesh and
for the Journal of the Indian Society of Soil Science
(JISSS), New Delhi.

Dr. R. Rejani, Principal Scientist (Soil & Water
Conservation Engineering) is the Editor for the Indian

Journal of Soil Conservation, IASWC), Dehradun.

Dr. A K. Shanker, Principal Scientist (Plant Physiology)
is the Academic Editor of Plos One, Scientific Reports,
Plant Physiology Reports and is the in the Editorial
Board of Environmental and Experimental Botany.

All India Coordinated Research Project on Dryland
Agriculture (AICRPDA) received ICAR-Chaudhary
Devilal Outstanding AICRP Award - 2020.

AICRPDA cooperating center Indore received ICAR
- Vasantarao Naik Award for outstanding research

applications in dryland farming systems — 2020.
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Linkage and Collaborations @

ICAR-CRIDA continually endeavours to explore
new linkages with stakeholders while renewing and
strengthening old ones. ICAR-CRIDA promotes ac-
tion oriented research in public-private partnership
mode through a consortium approach. It has strong col-
laboration with International Crops Research Institute
for the Semi-Arid Tropics (ICRISAT), International
Livestock Research Institute (ILRI), International Wa-
ter Management Institute (IWMI), Indian Institute of
Tropical Meteorology (II'TM), Prof. Jayashankar Tel-
angana State Agricultural University (PJTSAU) and
other State Agricultural Universities (SAUs), Jawa-
harlal Nehru Technological University (JNTU), Os-
mania University and other Universities and Non-Gov-
ernmental organizations (NGOs) for developing and
refining technologies for improving profitability in
rainfed agriculture. ICAR-CRIDA also plays a role in

advising agencies such as central/state line departments
in formulating science based policies on rainfed agri-
culture. The Institute undertakes specific basic, applied,
strategic and anticipatory research programmes in ful-
filling mandates of both itself and donor agencies. The
partners in this mode include Council of Scientific and
Industrial Research (CSIR), Department of Biotech-
nology (DBT), Department of Science and Technology
(DST), Indian Institute of Technology (II'Ts) and the
Govt. of Telangana. ICAR-CRIDA also takes up con-
sultancy programmes for specific tasks from different
institutes/organizations. ICAR-CRIDA takes inputs
from India Meteorological department (IMD) and Na-
tional Centre for Medium Range Weather Forecasting
(NCMRWEF) and generates value added outputs for
the benefit of the rainfed farmers.

IMD & IITM ( 1
DST & DBT
CSIR
Institutes

,\\T, <)
m—)
- @2

SAUs & \
KVKs
Traditional
Universities
AT

Industry & ~__#
NGOs

Linkages and Co- operations of ICAR- CRIDA
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10.1. Research papers

Bal, S.K., Dhakar, R., Mishra, A., Vijaya Kumar, P.
Sandeep, V.M. Pramod V.P., Sarath Chandran, ML.A.,
Subba Rao, A.V.M, Gill K.K. and Rajendra Prasad.
2021. Developing frost prediction models using
multivariate statistical techniques for two diverse
locations of Northern India. Zheoretical and Applied
Climatology. 146: 1097-1110.

Bal, S.K., Wakchaure, G.C., Potekar, S., Choudhury,
B.U., Choudhary, R.L. and Sahoo, R.N., 2021. Spectral
signature-based water stress characterization and
prediction of wheat yield under varied irrigation and

plant bio-regulator management practices. Journal of the

Indian Society of Remote Sensing, 49(6), pp.1427-1438.

Bal, S.K., Rao, K.V., Sarath Chandran, M.A., Sasmal
S. and Singh, V.K. 2021. Weather forecast, agriculture
contingency plan and agromet advisory services for

climate resilient agriculture. Indian Journal of Agronomy,

66 (5th IAC Special issue): S1-S14.

Banerjee, P., Mukherjee, B., Venugopalan, V. K., Nath,
R., Chandran, M. A. S., Dessoky, E. S., Ismail, I. A,
El-Hallous, E. I., Hossain A. 2021.Thermal response
of spring—summer-grown black gram (Vigna mungo L.

Hepper) in Indian subtropics. Atmosphere. 12(11):1489.

Bhokre, S. M., Rajanna, N., Sarat Chandra, A.,
Nagalakshmi, D.,Ramana,D.B.V.,and Sashi Kumar, M.
2021. Effect of Inclusion of Moringa Oleifera leat meal
on the growth performance, nutrient digestibility and
carcass characteristics of Deccani lambs. Asian Journal
of Dairy and Food Research. https://d0i.10.18805/ajdfr.
DR-1686

Bidhubhusan Mahapatra, Monika Walia, Chitiprolu
Anantha Rama Rao, Bellapukonda Murali Krishna
2021.Vulnerability  of
agriculture to climate change increases the risk of child

Raju, Saggurti.

Niranjan

malnutrition: Evidence from a large-scale observational
study in India. PLOS ONE. https://doi.org/10.1371/
journal.pibe,0253637, June 28, 2021
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Chandana P., Madhavi Lata A., Prasad J.V.N.S., and
Aariff Khan MA. 2021. Greenhouse gas emissions
from integrated nutrient management practices in pear
millet + Melia dubia agri-silvi system. Current Science.

121 (5): 704-708.

Chandran, M. A., Banerjee, S., Mukherjee, A., Nanda,
M. K., Mondal, S. and Kumari, V. 2021. Evaluating the
impact of projected climate on rice-wheat-groundnut
cropping sequence in lower Gangetic plains of India:
A study using multiple GCMs, DSSAT model, and
long-term sequence analysis. Theoretical and Applied
Climatology. 145: 1243-1258.

Ravindra Charry, G., Gopinath,, K.A., Ratna Kumar,
P., Bhaskar, S. Singh, V.K., Deepika, S., Visha Kumari,
V., Sridhar, K.B., Narsimlu, B., Raj Kumar and Abdul
Rasul., 2021. Management of major abiotic stresses in
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(Eds.) Perspectives in Natural Resources Management-
Watershed-based Approach. Central West Publications,
New South Wales, 2800 Australia, pp. 93-114.

Pankaj, Prabhat Kumar, Reddy, K. Sreenivas, Maruthi,
V.,& Nirmala, G.2021.‘Livestock-based Diversification
in Watershed for Sustainability in Drylands’, in Goyal
R.K. & Gaur, Mahesh, K. (Eds.) Perspectives in Natural
Resources  Management-Watershed-based — Approach.
Central West Publications, New South Wales, 2800
Australia, pp. 157-186.

Srinivasarao, Ch.,Kundu, S.,Rakesh, S., Subha Lakshmi,
C., Ranjith, G., Narayan Swamy, G., Mrunalini, K.,
Somasundaram, J. and Mohanty, M., Venkatesh, G.,
Pratibha, G. and Prasad, J.V.N.S. 2021. Managing
Soil Organic Matter under Dryland Farming Systems
for Climate Change Adaptation and Sustaining
Agriculture Productivity. In: Soil Organic Carbon and
Feeding the Future: Basic Soil Processes. Advances in
Soil Science (Ed. Rattan Lal). CRC Press, Taylor and
Francis Group, Boca Raton, FL. pp. 219-251. DOI:
10.1201/9781003243090-10.

Das Abinash, Mishra, R., Khushboo Rani, Kundu, S.,
Somasundaram,].and Srinivasarao,Ch.2021.Improving
nutrient use efficiency: Research, technology and policy,
In: Ch. Srinivasarao ez al., (Eds). Agricultural Research,
Technology and Policy: Innovations and Advances,
ICAR-National Academy of Agricultural Research
Management, Hyderabad, Telangana, India. pp.

Sharma, K. L., Sammi Reddy, K., Srinivas, K,
Maheshwari, M., Indoria, A. K., Prabhakar, M.,
Osman, M., Munna Lal and Gayatri, D. L. A. 2021.

Conservation agriculture and soil health management —

&

Long-term Experiences in Rainfed Agriculture. ICAR-
Central Research Institute for Dryland Agriculture,
Hyderabad, India. Pp. 1-214.

Sammi Reddy, K., Srinivasamurthy, C. A. and Subba
Rao, A. 2019. Determination of phosphorus in
soil. In: Soil Analysis (Singh, S. K., Biswas, D. R.,
Srinivasamurthy, C. A., Datta, S. P,, Jayasree, G., Jha, P,
Sharma, S. K., Katkar, R. N., Raverkar, K. P. and Ghosh,
A. K. Eds). Indian Society of Soil Science, New Delhi.
Pp.151-173.

Rao, D.L.N,, Dey, P.and Sammi Reddy, K. 2021. Plant
demand adapted fertilization in organic and precision
farming. In: Soil and Recycling Management in the
Anthropocene Era (Gero Benckiser, Eds). Springer

Nature, Switzerland AG. Pp. 137-166

Abhishek Patel, Kethavath Ajay Kumar, Manoranjan
Kumar, K V Rao and Ch. Srinivasa Rao 2021.
“Sustainable land and water management for reducing
soil erosion in tropical India” In book: Agricultural
Research, Technology and Policy: Innovations and
Advances (pp.333-347). Publisher: National Academy
of Agricultural Research Management

Rama Rao, C.A. 2021. Vulnerability and risk
assessment of climate change for animal husbandry.
Climate Resilient Animal Husbandry (Eds. Drs.
Prabhat Kumar Pankaj, ShahajiPhand, G. Nirmala,
R. Nagarjuna Kumar, Ms. Pushpanjali), Edition 2021,
ICAR-CRIDA and MANAGE, Hyderabad, pp.17-22

Prabhat Kumar Pankaj, D.B.V.Ramana. R. Nagarjuna
Kumar. 2021. Contingency plan for livestock and
poultry in India in E-book of Climate Resilient
Animal Husbandry an immediate outcome of training
program which is jointly organized ICAR- Central
Research Institute for Dryland Agriculture (CRIDA),
Hyderabad and MANAGE, Hyderabad during 18-21
August, 2021, ISBN: 978-93-91668-18-1, pp 82-94.

Nagarjuna Kumar.,R, Rama Rao, C.A., Raju., BM.K,,
Nirmala, G and Sailaja.,B. 2021. Impact Assessment
of Use of Digital Tools in Extension : Case Studies
-Review in Compendium of Lectures of Online
Training Programme of ICAR-CRIDA & MANAGE,
Hyderabad on “Tools on Monitoring, Evaluation and
impact assessment of Rainfed Agricultural Programs”
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during 14-16,December 2021.12p.
Raju.,B.M.K,, Rama Rao, C.A, Nagarjuna Kumar.,

R. 2021. Statistical tools for impact assessment and
evaluation in Compendium of Lectures of Online
Training Programme of ICAR-CRIDA & MANAGE,
Hyderabad on “Tools on Monitoring, Evaluation and

)

impact assessment of Rainfed Agricultural Programs’

during 14-16,December 2021.7p.

Pankaj, Prabhat Kumar, Reddy, K. Sreenivas, Maruthi,
V.,& Nirmala, G.2021.‘Livestock-based Diversification
in Watershed for Sustainability in Drylands’, in Goyal
R.K. & Gaur,Mahesh, K. (Eds.) Perspectives in Natural
Resources Management-Watershed-based Approach.
Central West Publications, New South Wales, 2800
Australia, pp. 157-186. (ISBN-13: 978-1925823943)

Reddy, K. Sreenivas, Maruthi, V., and Pankaj Prabhat
Kumar 2021. ‘Bio-Industrial Watershed Model: A
Climate Resilient Unit for Sustainable Production and
Profitability in Semi-Arid Tropical Regions of India),
in Goyal R.K. & Gaur, Mahesh, K. (Eds.) Perspectives
in Natural Resources Management-Watershed-based
Approach. Central West Publications, New South
Wiales, 2800 Australia, pp. 93-114. (ISBN-13: 978-
1925823943)

Shahaji Phand and Prabhat Kumar Pankaj. 2021.
Climate-Resilient Livestock Farming to Ensure Food
and Nutritional Security. In Climate Change and
Resilient Food Systems, Issues, Challenges, and Way
Forward. Springer Nature Singapore, Pp-381-398.
DOI: https://doi.org/10.1007/978-981-33-4538-
6_15. (ISBN 978-981-33-4537-9).

Baswa Reddy, P. PK. Pankaj and D.B.V. Ramana. 2021.
Climate smart feeding of small ruminants. (In Eds
Kandeepan ez a/) Climate Smart Technologies for Food
Animal Production and Products. Pp-72-80. (ISBN:
978-93-5473-922-4).

Maruthi, V., Reddy, K.S., Pankaj, PK., Srinivas,
K., Vidyasekhar, S.M. and Srikrishna, G. 2021.
Indeterminate pigeonpea: An ideal leguminous crop for
rainfed cropping systems. Sustainable production of pulses
in diverse agro-ecosystems. Pp-101-110.

G
N

Nirmala. G, Prabhat K Pankaj, Sanjeev Reddy. B, Ravi
Shanker K, Jagriti Rohit and Anshida Beevi. 2021.
Technological empowerment of women in agriculture
and livestock management by mitigation of drudgery.
Eds Anitha Kumari PLetha Devi G, Ashaletha S,
Adhiguru P. Gender and Agriculture: An Indian

Perspective. International Books and Periodical Supply
Service pp 61-80. ISBN 978-93-90425-53-2

Rohit, J., Nirmala, G., Girijaveni, V., Saurabh, K., Beevi,
Anshida., Nagasree, K & Ravishankar, K. 2021. Gender
Gap in agricultural resources and extension services, [

Gender and Agriculture: An Indian Perspective (eds.
Anithakumari.,P e al.) ISBN: 978-93-90425-53-2

10.4. Technical bulletins

Jadhav, V.T., Londhe, V.M., Amrutsagar, V.M., Pawar,
P.B., Jadhav, J.D., Birajdar, S.G., Manikandan, N. and
Bal,S.K.2021. Agrometeorology of Chickpea. Technical
Bulletin n0.2380, Zonal Agricultural Research Station,
Mahatma Phule Krishi Vidyapeeth, Solapur, 38p.

Singh, VK., Prasad J.V.N.S., Manoranjan Kumar.,
Prabhat Kumar Pankaj., Sumanta Kundu., Prasad, T.V.,
Prabhakar, M., Tripathi, A.K., Bhaskar, S., Chaudhari,
S.K.and Singh, A.K.2021. Promising Climate Resilient
Technologies for Assam. ICAR-Central Research
Institute for Dryland Agriculture, Hyderabad. 92p

Singh, V.K., Prasad, J.V.N.S., Osman, M., Ramana,
D.B.V., Nagasree, K., Rejani, R., Subbarao, A.V.M.,
Srinivas, I., Prabhakar, M., Lakhan Singh, Bhaskar,
S., Chaudhari, S.K. and Singh, A.K. 2021. Promising
Climate Resilient Technologies for Maharashtra.
ICAR-Central Research Institute Dryland
Agriculture, Hyderabad. 113p.

Singh, V.K., Prasad, J.V.N.S., Osman, M., Ramarao
C.A., Ramana, D.B.V,, Nagasree, K., Rejani, R,
Subbarao, A.V.M., Srinivas, 1., Prabhakar, M., Bhaskar,
S., Chaudhari, S.K. and Singh, A.K. 2021. Success
Stories from Climate Resilient Villages. ICAR-Central
Research Institute for Dryland Agriculture, Hyderabad.
116p.

Singh, VK., Prasad, J.V.N.S., Ramana, D.B.V,
Nagasree, K., Rejani, R., Venkatesh, G., Reddy, D.V.S.,
Venkatasubramanian, V., Prabhakar, M., Bhaskar, S.,

for

8




ICAR-CRIDA

Annual Report 2021

Chaudhari, S.K. and Singh, A.K. 2021. Promising
Climate Resilient Technologies for Karnataka. ICAR-

Central Research Institute for Dryland Agriculture,
Hyderabad. 100p

10.5. Popular Articles

Sanjeeva Reddy, B. and Reddy Mallikharjuna, V. 2021.
Dukkulu Cheche, Vithanalu Veche Yantraparikaralu.
Annadata, 53 (5),34 -36.

Sri Krishna, G., Sekhar, S.M.V. and Gopala Krishna
Reddy, A.2021. Adavi kakaratho aadhayam (in Telugu).
Annadata magazine, December 2021.pp 10-11.Sri
Krishna, G, X Gopala Krishna Reddy, A.and Sekhar,
S.ML.V. 2021. Haritha gruhallo aakukoorala saagu (in
Telugu). Annadata magazine, October 2021.pp 10-11.
Gopala Krishna Reddy, A. 2021. Crop regulation in
Guava. Agrobios Newsletter, September 2021.pp. 26 - 28.

Gopala Krishna Reddy, A. 2021. Vesavi kooragayala
saagulo melekuvalu (in Telugu). Annadata magazine,
July 2021.pp 64-65. Gopala Krishna Reddy, A,
T.V.Prasad, G.Sri Krishna, Jagati Yadagiri.2021. Mealy
bug infestations and their management in Custard apple
in Dryland areas. Agriculture & Food E-Newsletter, 3
(9): (153-155).

Nagarjuna Kumar, R., Rama Rao, C.A., Raju, BM.K,,
Srinivasa Rao, M., Sailaja, B. 2021. AI and IOT in
Smart Farming. Agro Science Today 2: 0185-0188.

Nirmala G, Sammi Reddy K, Sanjeev Reddy, Rama
Rao C A, Pankaj P K, Narsimhlu B, Reddy A G K, Ravi
Shankar K, Nagasree K, Samuel J, Rohit J, Anshida
Beevi C N and Singh, V. K. 2021. Famer centric
natural resource development for socio- economic
empowerment in rainfed areas of Southern Telangana

region. Indian Farming 71(10): 138-141; October 2021

Prabhat Kumar Pankaj. 2021. Status and Prospects
of Dairy Farming in India. Published online at
Pranimitran, https://pranimitran.com/status-and-
prospects-of-dairy-farming-in-india/ Pp. 4-7.

Ramanjaneyulu, A.V, D. Sravanthi , D. Swetha, N.
Sainath , M. Madhu , C. V. Sameer Kumar and B.
Sanjeeva Reddy. 2021(September). Mechanization
in Pigeon pea — Scope and Opportunities in India.

Chronicle of Bioresource Management, 5(3):099-105.

Reddy, A A.2021. Offer incentives for climate-resilient
tarming, 7he Tribune, 8th Nov 2021 https://www.
tribuneindia.com/news/features/offer-incentives-for-
climate-resilient-farming-335509

Reddy, A A. 2021. Stable, long-term policies can turn
the tide, 7he Tribune, 18th Oct 2021. https://www.

tribuneindia.com/news/features/stable-long-term-
policies-can-turn-the-tide-326153

Reddy, A.A. 2001. Technology or Ideology?, Economic
and Political Weekly, 3rd April 2021. 56(14): pp. 5.

Reddy, A.A. 2021 Food subsidy: Crop-specific

mechanism is the way forward, 7be Tribune, 21st June

2021 https://www.tribuneindia.com/news/features/
food-subsidy-crop-specific-mechanism-is-the-way-
forward-271679

Reddy, A.A. 2021. Boost price stabilisation fund for
pulses, oilseeds, 7he Tribune, 20th July 2021 https://

www.tribuneindia.com/news/features/boost-price-
stabilisation-fund-for-pulses-oilseeds-285149

Reddy, A.A.2021. Prioritise high-value produce to turn
the tide, Zhe Tribune, 23rd August 2021 https://www.

tribuneindia.com/news/features/prioritise-high-value-
produce-to-turn-the-tide-300917

Reddy, A.A. 2021. Recognising pluriactivity of
farm families, 7he Tribune, 20th Sept 2021 https://
www.tribuneindia.com/news/features/recognising-
pluriactivity-of-farm-families-313696
Reddy, A.A. 2021. Resilient grain needs a fillip to gain
ground, The Tribune, 5th April 2021_https://www.

tribuneindia.com/news/features/resilient-grain-needs-
a-fillip-to-gain-ground-234860

Reddy, A.A. 2021. Sustainable Palm Oil Production,
Economic and Political Weekly, 4th Sept 2021. 56(36).
pp-5.

Reddy, A.A. 2021. Why a price insurance policy makes
sense, The Tribune, 20th December 2021. https://
www.tribuneindia.com/news/features/why-a-price-
insurance-policy-makes-sense-352426

Reddy, A.A., 2021. Income Policy over Price Policy,
Economic and Political Weekly, 23rd January 2001.56(4)

pp-5.
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Rohit. J., Saurabh, K., Girijaveni, V., Reddy, S. G. and
Vijaykumar, S. 2021. Covid 19 and its severity on
tarming society, Agri Journal World, 1(4):10-13

Saurabh, K., Rohit. J.,Pawan, J., Sundaram, P.K., Kumar,
M., Singh, A.K. & Upadhayaya, A. 2021. Agricultural
challenges and solutions during corona period, Krishi
Manjusha, 4(!):36-39

Srinivas, K. 2021. Varshadhaara aamudam saagu (article
in Telugu), Vyavasaaya Paadipantalu, October 2021:
29-30.

Srnivas, I; PRajaiah; M.Govardhan; D.Srilata;
C.Ramana ; G.Pratibha and B.Sanjeeva Reddy. 2021.
Yantra Sedyam -- Labhala Saadhyam. International
Agronomy Congress Special Issue —— Annadata,

November, 42 -44.

Visha Kumari, V. Rajib Nath, Kajal Sengupta and
Chandran, M. A. S. 2021. Foliar spray of B+Fe to

mitigate the heat and moisture stress. Indian Farming,

71(12): 25-26.

3R . HgUTE, U, &. Udhl, TH. 0. A1gd, TF. &. 991, T TG
e U UA. I (2021) Wiegt gud T Wi STy Hee |
Yieg! 79, SFadl 87 1. Pp 42-43.

10.6. Consultancy reports

MoEF&CC 2021. India: Third Biennial Update
Report to the United Nations Framework Convention

on Climate Change. Ministry of Environment, Forest
and Climate Change, Government of India.

10.7. Software, DSS, databases,

developed and maintained

websites

Nagarjuna Kumar R , Ravindra Chary, G, and Raju,
N.S. AICRPDA website (www.aicrpda.in).

Nagarjuna Kumar, R., Rama Rao, C.A., Raju, BM K.,
2021. Developed query-based system: Climate Change
Risk Information System (CRIS) — An application
for data retrieval from risk and vulnerability database,

which is available on local intranet system.

Nagarjuna Kumar, R., Rama Rao, C.A., Raju, B M
K., Josily Samuel, Subba Rao, A.V.M., Srinivas Rao,
M., Nirmala, G and Raju, N.5.2021.Developed A
Mobile App- Risk and Vulnerability Assessment of
Indian Agriculture to Climate Change. ICAR-Central
Research Institute for Dryland Agriculture (CRIDA),

&
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Hyderabad.  app.https://play.google.com/store/apps/
detailsPid=com.icar.crida.viacc

Raju N S, R Nagarjuna Kumar . 2021-22. KRISHI
portal Management for CRIDA.

Raju N S, R Nagarjuna Kumar. 2021-22. ARMS
Database Management for CRIDA.

Raju N S, R Nagarjuna Kumar. 2021-22. PIMS
Database Management for CRIDA.

Raju N 5.2021-22. KVK Website Management(http://
icar-crida.res.in:82/kvk).

Raju, B. M. K., Nagarjuna Kumar, R.., Rama Rao, C. A,
Josily Samuel, Rao, K. V., Subba Rao, A. V. M., Osman,

Md and Srinivasa Rao and Swapna,N. 2021. Unreaped
yield potentials in major rainfed crops and scope

for bridging yield gaps, Decision support system is
available at http://www.icar-crida.res.in:8129/.

Ravi Kumar N, and Chandra P. CRIDA website (http://

www.icar-crida.res.in)

Ravi Kumar N, and Rao KV. Database on District wise
Contingency plans (http://www.icar-crida.res.in:82/
contingencyplanning)

Ravi Kumar N, Chandra P and Prabhakar M. NICRA

website (www.nicra-icar.in)

Ravi Kumar N, Prasanth, Gowtham Reddy K, and
Srimannarayana A, “Salary cum Income Tax Report

Generation software package, ICAR-CRIDA”

Ravi Kumar N, Raju BMK and Rama Rao CA.
District Database Agricultural Statistics - A Database
Management System (web enabled) (http://www.icar-
crida.res.in:82/DDAS)

10.8. e-publications

Raju B.M.K., Nagarjuna Kumar R., Rama Rao C.A,,
Josily Samuel, Rao K.V., Subba Rao A.V.M., Osman
Md. and Swapna N. (2021) Unreaped Yield Potentials
in Major Rainfed Crops and Scope for Bridging Yield
Gaps - A Decision Support System (Version-2),ICAR-
Central Research Institute for Dryland Agriculture,
Santoshnagar, Hyderabad-500059. http://www.icar-
crida.res.in:8129/

Reddy, A. A.2021. How MGNREGA is promoting
climate-smart villages, Downtoearth, 22nd March
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2021 https://www.downtoearth.org.in/blog/climate-
change/how-mgnrega-is-promoting-climate-smart-
villages-76070

Reddy, A. A. 2021. Inequalities in India after COVID

Pandemic, Academia Letters Article no. 1138.https://
doi.org/10.20935/A1.1138

Reddy, A. A. 2021. Policy implications of Minimum
Support Price for Agriculture in India, Academia Letters,

Article No. 2406. https://doi.org/10.20935/A1.2406

Reddy, A.A.2021. How MGNREGA is promoting
climate-smart villages, Down to Earth, 22nd March
2021 https://www.downtoearth.org.in/blog/climate-
change/how-mgnrega-is-promoting-climate-smart-
villages-76070

Reddy, A.A.2021. Why India Needs a Climate-
Resilient Action Plan For Its Drylands, Zhewire, 7th
October 2021. https://science.thewire.in/environment/
why-india-needs-a-climate-resilient-action-plan-for-
its-drylands/

Reddy, A.A. 2021.Urban MGNREGA for urban life.
The Policy Circle, 19 April 2021 https://thepolicytimes.
com/urban-mgnrega-for-urban-life/

Reddy, A.A., 2021. Scaling up of Farmer Producer

Organizations in India, Academia Letters, Article No.

2607. Pp.1-4. https://doi.org/10.20935/A1.2607

10.9. Extended summaries

Ashly Abraham, Madhavi Lata, A., Prasad,J.V.N.S. and
Madhavi, A. 2021. Silvi-Medicinal System — A Tool
for Climate Smart Agriculture. Agri- Innovations to
Combat Food and Nutrition Challenges In: Extended
Summaries of 5th International Agronomy Congress.
The Indian Society of Agronomy, IARI, New Delhi
110012.

Boini Narsimlu, A.K.Kothari, J.K.Balyan,G.Ravindra
Chary, K.A.Gopinath and K.B.Sridhar. 2021.
Performance of lined farm ponds for enhancing water
productivity in southern zone of Rajasthan. Agri-
Innovations to Combat Food and Nutrition Challenges
In: Extended Summaries of 5th International Agronomy
Congress. Edn: Drs Shiva Dhar, Babu, Subhash Raj R.,
Upadhyay, PK., Singh, T., Yadav, S.K., Meena, R.P,
Kumar, A., Yadav, D.D., Sarangi, S.K., Singh, D.N,

Gupta, G., Jinger, D., Ramalu, B., Kumar, D., Prajapat,
K., Rajpoot, S., Bamboria, S., Ravishankar, N., Kumar,
V., Ramanjaneyulu, A.V. and Choudhary, S.K. The
Indian Society of Agronomy, IARI, New Delhi 110012,
Vol. 1 pp 1-526.

Dhimate A S, I Srinivas, Adake R V, Reddy B S, Reddy
K'S and Mallikarjuna (2021) “Mechanization of Green
gram in India-Status and Scope cultivation” Extended
summery, Vol I, Fifth International Agronomy Congress
held at PJTSAU, Hyderabad during 23-27 November
2021.

Ravindra Chary, K.A.Gopinath, S.Bhaskar, B.Narsimlu
et.al. 2021. Real time contingency planning to cope
with clilmate variablility in rainfed areas of India. Agri-
Innovations to Combat Food and Nutrition Challenges
In: Extended Summaries of 5th International Agronomy
Congress. Edn: Drs Shiva Dhar, Babu, Subhash Raj R.,
Upadhyay, P.K., Singh, T., Yadav, S.K., Meena, R.P,,
Kumar, A., Yadav, D.D., Sarangi, S.K., Singh, D.N,,
Gupta, G., Jinger, D., Ramalu, B., Kumar, D., Prajapat,
K., Rajpoot, S., Bamboria, S., Ravishankar, N., Kumar,
V., Ramanjaneyulu, A.V. and Choudhary, S.K. The
Indian Society of Agronomy, IARI, New Delhi 110012,
Vol. 1 pp 1-526.

Gopinath, K.A., Venkatesh, G., Yadav, S.K., Prasad,
J.V.N.S,, Jayalakshmi, M., Prabhamani, P.S., Narsimlu,
B., Pushpanjali, Ravindra Chary, G., Sridhar, K.B.,
Abdul Rasul, Rajkumar B. and Deepika, S. 2021.
Potential of organic crop production as an adaptation
strategy to climate variability in rainfed regions of
Southern India. Agri- Innovations to Combat Food
and Nutrition Challenges In: Extended Summaries

of 5* International Agronomy Congress. The Indian
Society of Agronomy, IARI, New Delhi 110012.

Josily Samuel, Shalander Kumar, Rama Rao, C.A.,
Pankaj, PK., Pushpanjali and Samba Siva. 2021.
Farming systems approach to enhance famers income
in the smallholder crop livestock system in drylands.

Extended Summaries: 5% International Agronomy

Congress, November 23-27, 2021, pp.285-286

Gopinath K. A, Venkatesh, G..Ravindra Chary,
G,.Narsimlu, B, Sridhar, K.B. et.al.,2021. Potential of

organic crop production as an adaptation strategy to
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climate variability in rainfed regions of Southern India.
Agri-Innovations to Combat Food and Nutrition
Challenges In: Extended Summaries of 5th International
Agronomy Congress. Eds: Drs Shiva Dhar, Babu,
Subhash Raj R., Upadhyay, PK., Singh, T., Yadav, S.K.,
Meena, R.P.,, Kumar, A., Yadav, D.D., Sarangi, S.K.,
Singh, D.N., Gupta, G., Jinger, D., Ramalu, B., Kumar,
D., Prajapat, K., Rajpoot, S., Bamboria, S., Ravishankar,
N., Kumar, V., Ramanjaneyulu, A.V. and Choudhary,
S.K. The Indian Society of Agronomy, IARI, New
Delhi 110012, Vol. 1 pp 1-526.

Nagarjuna Kumar, Rama Rao, C.A., Raju, B.M.K,,
Josily Samuel, Subba Rao, A.V.M., Srinivasa Rao, M.,
Nirmala, G.,Raju,N.S. and Singh, V.K.2021. A Mobile
app for Risk and Vulnerability Assessment of Indian
Agriculture to Climate Change. Extended Summaries

: 5th International Agronomy Congress, November 23-
27,2021, pp.26-28

Nagasree K, Prasad JVNS, Osman M, Srinivas I Ramana
DBV, Prabhaka R.M, Singh V. K and Subbarao AVM.
2021. Equipping rural stakeholders with coping abilities
to manage climate variability through Institutional
Interventions. Agri- Innovations to Combat Food and
Nutrition Challenges In: Extended Summaries of 5th

International Agronomy Congress. The Indian Society
of Agronomy, IARI, New Delhi 110012.

Prasad, J.V.N.S,, Pradeep, C. M., Osman, M., Ramana,
D.B.V., Nagasree, K., Rejani, R., Srinivas, I., Subba
Rao, A.V.M,, Kiran, B.V.S., Singh, V.K., Prabhakar, M.
and Sammi Reddy, K. 2021. Impact of in-sifu moisture
conservation measures in frequently drought affected
areas of Karnataka. Agri- Innovations to Combat Food
and Nutrition Challenges In: Extended Summaries
of 5th International Agronomy Congress. The Indian
Society of Agronomy, IARI, New Delhi 110012.

Prasad,].V.N.S.,Osman,M.,Ramana, D.B.V.,Nagasree,
K., Rejani, R., Srinivas, I., Subba Rao, A.V.M., Kiran,
B.V.S,, Pradeep, C. M., and Singh, V.K. 2021. Climate
resilient technologies and opportunities for their scaling
in India. Agri- Innovations to Combat Food and
Nutrition Challenges In: Extended Summaries of 5th
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Ongoing Projects- 2021 Ql

Year of

Impact of conservation agriculture practices on soil physical properties in maize- Ashok Kumar Indoria 2012-2021
pigeonpea crop rotation under rainfed alfisols G. Pratibha
K. Sammi Reddy
2. Estimating the carbon sequestration potential of semi-arid soils using carbon satu- K. Srinivas 2018-2023
ration concept. A K. Indoria
S.S. Balloli
3. Potential role of conservation agriculture on resource conservation and soil carbon G. Pratibha 2009-2022
sequestration in pigeon pea castor systems in rainfed regions 1. Srinivas
K.V.Rao
K. Srinivas
B.ML.K. Raju
4. Integrated watershed management for resilient farming system and improved rural Manoranjan Kumar 2015-2022
livelihood. M. Prabhakar

K.A. Gopinath
A.V.M. Subba Rao
A.G.K. Reddy
R.V. Adake
R. Rejani
B. Narsimlu
G. Venkatesh
A K. Indoria
D.B.V.Ramana
G. Nirmala
Josily Samuel
C.N. AnshidaBeevi
Jagriti Rohit
5. Assessment of soil quality and development of indices for predominant rainfed areas Ashok Kumar Indoria 2018-2021
of Karnataka falling in AESR-6.2 under different crops and cropping systems K. Srinivas
K. L. Sharma
K. Sammi Reddy
Pushpanjali
6.  Design and development of sub-surface water harvesting and recycling system for Manoranjan Kumar 2019-2024
augmentation of farm pond in dryland agriculture K.V.Rao
B. Narsimlu
Pushpanjali
7. Development and performance evaluation of self-propelled reaper for harvesting of Dhimate Ashish Satish ~ 2018-2021
short and bushy crop I. Srinivas
R. V. Adake
B. Sanjeeva Reddy
G. Pratibha

8. Development of solar powered mechanization package for small farm holders in R.V. Adake 2019-2024
rainfed system I. Srinivas
B. Sanjeeva Reddy
Dhimate Ashish Satish
Manoranjan Kumar
K. Sammi Reddy
G. Pratibha
A. Amarender Reddy
V. Maruthi
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Year of

Development and performance evaluation of intra row weeder cum basin lister for B. Sanjeeva Reddy 2019-2022
tree-based dryland horticultural crops K.A. Gopinath
Dhimate Ashish Satish
A.G.K.Reddy
10.  Characterizing preferential flow in soils of semi- arid Telangana Pushpanjali 2019-2024

G. Ravindra Chary
K. Sammi Reddy
K.L. Sharma
K.S. Reddy
Manoranjan Kumar
Dhimate Ashish Satish
N. Ravi Kumar
11.  Evaluation of multipurpose tree species based agroforestry systems. G. Venkatesh 2019-2025
G. Ravindra Chary
K.A. Gopinath
J.V.N.S. Prasad
K. Sammi Reddy
I. Srinivas
K.V. Rao
Basudeb Sarkar
Arun Kumar Shanker
D.B.V. Ramana
B.M.K. Raju
12.  Development of IOT based water application system for farm ponds in rainfed areas. N.S. Raju 2019-2022
K.S. Reddy
N. Ravi Kumar
B. Sanjeeva Reddy
R. Nagarjuna Kumar
13.  Evaluation of bamboo species suitable for Southern Telangana region G. Venkatesh 2021-2023
K. Sammi Reddy
K.A. Gopinath
VK. Sing
14.  Effect of Ca-bentonite on soil moisture dynamics and availability of nutrients in A.K. Indoria 2021-2025
semi-arid rainfed alfisols K. Sammi Reddy
K. Srinivas
S. Kundu
M. Manjunath
V. K. Singh
15.  Soil water dynamics in raised bed with modified furrow system and supplemental R.Rejani 2021-2025
irrigation in Alfisols KV Rao
I. Srinivas
G.Pratibha
A .K.Indoria,
K Srinivasa Reddy
K. Srinivas
Ashish Dhimate
K Sammi Reddy
16.  Enhancing the bio-availability of rock phosphate P through the application of V. GirijaVeni 2021-2024
natural zeolite K. Sammi Reddy
K. Srinivas
Manjunath
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Year of

Potential role of in situ moisture conservation and nutrient management strategies G. Pratibha 2021-2024
for sustainable production and resource use efficiency in rainfed areas K. Srinivas
K.V.Rao
I.Srinivas
B.M.K. Raju
M.Srinivas Rao
Arun.K. Shanker
18.  Development and management of integrated water resources in different agro-eco- K. Srinivas Reddy 2015-2021
logical regions of India Manoranjan Kumar
V. Maruthi
Pushpanjali
K. Nagasree
P. K. Pankaj
19.  Enhancement of input use efficiency in rainfed areas through precision farming and 1. Srinivas 2015-2021
farm mechanization B. Sanjeeva Reddy
R.V. Adake
Dhimate Ashish Satish
20.  Updation of District Agriculture contingency plans. K.V. Rao 2016-2021
J.V.N.S. Prasad
G. Ravindra Chary
P. Vijay Kumar
D.B.V. Ramana
M. Osman
S. Desai
S.S. Balloli
K.A. Gopinath
A.V.M. Subba Rao
Josily Samuel
I. Srinivas
B.M.K. Raju
N. Ravi Kumar
P.K. Pankaj
B. Sarkar
21.  Drought Monitoring, Planning and Management: Improving food security and re- K.V.Rao 2016-2021
silience of the drought affected states in India. J.V.N.S. Prasad
S. Desai
G. Pratibha
A.V.M. Subba Rao
S.S. Balloli
K. Srinivas
K. Sammi Reddy
22.  Effect of Polyhalite application on maize yield, nutrient use efficiency and GHGs Sumanta Kundu 2021-2023
emission under rainfed condition K. A. Gopinath
G. Pratibha
JVNS Prasad
A K. Shanker
A K. Indoria
K. Sammi Reddy
V.K. Singh
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Year of

Development and validation of conservation agriculture (CA) practices for rainfed G.Pratibha 2017-2021
production systems of India K.L.Sharma
G. Ravindra Chary
J.V.N.S. Prasad
A. K. Indoria
Sumanta Kundu
I. Srinivas
K. V. Rao
B.M.K Raju
B. Sanjeeva Reddy
Manjunath M.
M. Srinivasa Rao
S. Desai
K.A. Gopinath
AICRPDA-Bengaluru
AICRPDA-Akola
KVK Kurnool
KVK Tumkur
KVK Sonitpur

24.  Potential of cropping systems as a climate resilient adaptive strategy for managing V. Maruthi 2016-2021
drought in rainfed agriculture: Strip cropping B. Sanjeeva Reddy
K.S. Reddy
K. Srinivas
PK. Pankaj
M. Vanaja
B.M.K. Raju
M. Maheswari
25.  Development of resilient fodder-based cropping system for resource conservation V.VishaKumari 2015-2022
and profitability in rainfed areas S.S. Balloli
K. Srinivas
V. Maruthi
M. Prabhakar
D.B.V. Ramana
Manoranjan Kumar
M. Osman
A.K.Indoria
G. Ravindra Chary

26.  Physiological characterization of tillering genotypes of maize for rainfed conditions N. Jyothi Lakshmi 2018-2023
M. Vanaja
K. Salini
Basudeb Sarkar
V. Maruthi
S.K. Yadav
S. Desai
P.K. Pankaj
K. Sreedevi Shankar
K. Srinivas
M. Maheswari

27.  TmapGen+ - An online interactive thematic map generator N. Ravi Kumar 2018-2021
B.M. K. Raju
A.V.M. Subba Rao
M. Prabhakar

28.  Predicting climate change impact on insect pests of dryland crops using phenology T.V. Prasad 2018-2021
modeling M. Srinivasa Rao
S.K. Bal
K.V. Rao
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Year of

29.  Development of microbial consortia for drought tolerance in rainfed crops M. Manjunath 2018-2021
S. Desai,
S.K. Yadav
N. Jyothi Lakshmi
K. Srinivas
G. Ravindra Chary
K.A. Gopinath
B.V. Asewar
A. Kokhar
S.B. Patil

30.  Collection and evaluation of tamarind (Zamarindus indica L.) germplasm from rain- A.G.K. Reddy 2018-2023
fed areas of Deccan and Bastar Plateau. M. Osman
S.K Yadav
N. Jyothi Laxmi
S.K. Bal
T.V. Prasad
Pushpanjali
K. Salini
K. SreedeviShanker

31.  Nutritional profiling of major rainfed crops from diverse agro ecologies K. Sreedevi Shankar 2021-2024
G Ravindra Chary
S K Yadav
V GirijaVeni
32.  Rhizo-microbiome of rainfed crops under semi-arid region of India M. Manjunath 2021-2024
S. K. Yadav
N. Jyotilakshmi
Arun Kumar Shanker
G. Pratibha
K A Gopinath
A.K.Indoria

33.  Genetic enhancement for nutritionally rich high yielding horse gram varieties suit- K. Salini 2021-2024
able for rainfed conditions Basudeb Sarkar
S.K. Yadav
M. Vanaja
V. Maruthi
N. Jyothilakshmi
K. Sreedevi Shankar

34.  Evaluation of low-cost approaches for management of FAW, Spodoptera frugiperda M. Srinivasa Rao 2021-2023
in maize TV Prasad
K Srinivas
G Pratibha
35.  Genetic enhancement for abiotic stress tolerance in maize Basudeb Sarkar 2021- 2023
M. Vanaja,
K Salini,
SK Yadayv,
N. Jyothi Lakshmi,
Arun Shanker
36.  Mitigation of water stress in pearl millet (Pennisetum glaucum) by Zn nano particle A.K.Shanker 2022 - 2024
action on photosystem II, electron transport and pigment complex M. Jyothilakshmi
37.  Bioclimatic Thresholds and Thermal Constants for aphid, Melanaphis sacchari (Ho- M. Prabhakar 2021-2023
moptera: Aphidida) on Sorghum bicolor N. Ravi Kumar
38.  Individual and interactive effects of moisture deficit and elevated temperature on M. Vanaja 2021-2023
physiological efficiency of C3 and C4 rainfed crops S.K. Yadav
B. Sarkar
N. Jyothi Lakshmi
Arun Shanker
V. Maruthi
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. . . Year of

39.  Crop Pest Surveillance and Advisory project (CROPSAP) in Maharashtra M. Prabhakar 2011-2021
A.V.M. Subba Rao
N. Ravi Kumar

40.  Enabling decision makers in technology transfer in rainfed agriculture through R. Nagarjuna Kumar 2018-2021
mobile based applications C.A.Rama Rao
B.M.K. Raju
Josily Samuel
P. Vijay Kumar
A.V.M. Subba Rao
G. Nirmala
M. Srinivas Rao

41.  Building longitudinal panel data on development pathways in dryland villages. A. Amarender Reddy 2019-2024
C.A.Rama Rao
G. Nirmala
B.M.K. Raju
K.S. Reddy
R. Nagarjuna Kumar
Josily Samuel
R.V. Adake

42.  Prioritization of interventions in farming systems through systems modeling tools  Josily Samuel 2019-2024
in selected semi-arid regions. G. Ravindra Chary
C.A.Rama Rao
K.A. Gopinath
PK. Pankaj
A.V.M. Subba Rao
Pushpanjali
43.  Harnessing statistical tools for informed decision making towards sustainable rain- B.M.K. Raju 2021-2025
fed agriculture C.A.Rama Rao
G. Ravindra Chary
44.  Using the economic surplus method to assess economy wide impacts of CRIDA A.Amarender Reddy 2021-2024
technologies/policies I. Srinivas
Basudeb Sarkar
K.V.Rao

Boini Narsimlu

45.  Economic impact of livestock as means of livelihood security to resource poor dry- Josily Samuel 2021-2024
land farmers C A Rama Rao
B M K Raju
P K Pankaj
Pushpanjali Jagriti Rohit
46.  Agrarian Distress and PMFBY: An analysis of rainfed agriculture A. Amarender Reddy 2021-2022

47.  Evaluation of communication networks for the adoption of rainfed technologies: An C.N. AnshidaBeevi 2018-2021
experimental study G. Nirmala
Jagriti Rohit
K. Nagasree
K. Ravi Shankar
B.M.K. Raju
Ashish Dhimate Satish
48.  Sustainable nutrient management in indigenous sheep using crop residue based P. K. Pankaj 2019-2024
fortified Total Mixed Ration (TMR). D.B.V. Ramana
G. Nirmala
M. Osman
N. Ravi Kumar
Josily Samuel
Pushpanjali

9
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. . . Year of

49.  Assessment of effectiveness of Extension Approaches in adoption of rainfed tech- K. Ravi Shankar 2019-2023
nologies. G. Nirmala
K. Nagasree
C.N.Anshida Beevi
Jagriti Rohit
C.A. Rama Rao
B.M.K. Raju
B. Sanjeeva Reddy
G. Pratibha
V. Girija Veni

50.  Development of strategic framework for upscaling of proven technologies in rainfed K. Nagasree 2021- 2023
areas JVNS Prasad
Jagriti Rohit
Anshida Beevi
51.  Assessment of adoption potential and constraints for popularizing/upscaling raised K. Ravi Shankar 2021-2024
bed planter (RBP) and broad bed & furrow planter (BBF) in unreached areas 1. Srinivas
G. Nirmala
K. Nagasree
B.M.K. Raju
Ashish Dhimate
Jagriti Rohit
C.N. AnshidaBeevi
52.  Multi-dimensional study on wellbeing outcomes in relation to agricultural interven- Jagriti Rohit 2021-2024
tions: Evidences from semi-arid regions of India K. Nagasree
K. Ravi Shankar Anshi-
da Beevi
C.N Josily Samuel
B.M.K Raju

53.  Dry fortified Total Mixed Ration (TMR) for indigenous sheep P. K. Pankaj 2021-2024
D.B.V. Ramana,
V. Maruthi,
Sreedevi Shankar,
G. Nirmala and R.
Nagarjuna Kumar
54.  Livelihood diversification strategies in rainfed areas of Telangana State G. Nirmala 2021-2024
P. K. Pankaj
K. Ravi Shanker
A. Amarender Reddy

55.  Farmers’ centric natural resource development for socio-economic empowerment in G. Nirmala 2016-2021
rainfed areas of Southern Telangana region K Sammi Reddy
B. Narsimlu
B. Sanjeeva Reddy
P. K. Pankaj

K. Ravi Shankar
A. Gopal Krishna Reddy
K.A. Gopinath
C.A.Rama Rao
K. Nagasree
Josily Samuel
C.N. AnshidaBeevi
Jagriti Rohit

56.  Behavioural surveillance of farmers in the wake of COVID 19: A Psychosocial Study Jagriti Rohit 2021
G.Nirmala
K.Nagasree

@
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Year of

Study on performance and economics of lined farm ponds for sustainable rainfed Boini Narsimlu 2018-2023
ecosystems K.S. Reddy

G. Ravindra Chary

Manoranjan Kumar

M. Osman

K.A. Gopinath

A. Amarender Reddy

58.  Water resources development and livelihood improvements of farmers in rainfed Boini Narsimlu 2021-2023

areas- an on-farm research G. Ravindra Chary K.S.

Reddy
A.G.K. Reddy
S.S. Balloli
K.B Sridhar
P.K. Pankaj
T.V. Prasad
M. Osman
59.  Quantification and valuation of ecosystem services from agroforestry systems in K.B. Sridhar 2020-2022
rainfed agro ecological regions G. Ravindra Chary
C.A.Rama Rao
G. Venkatesh
K.A Gopinath B. Nar-

simlu
M.S. Shirahatti Mudla-
giriappa
M R Umesh
60.  Effect of Polyhalite on yield and quality of rainfed groundnut and on soil properties K.A. Gopinath 2021-2023
in Telangana and Andhra Pradesh V.K. Singh
V. Visha Kumari
61.  Effect of foliar application of different Nano fertilizers on nutrient use efficiency, K.A.Gopinath 2021-2023
drought stress tolerance, productivity and economics of rainfed crops K. Sammi Reddy
V.K. Singh
G. Ravindra Chary
A K. Shanker
S. Kundu
V. VishaKumari

62.  Reducing uncertainty in modeling heat units for improving phenology prediction: S. K. Bal 2018-2021
An input for automated AAS A.V.M. Subba Rao

M. Vanaja
63.  Innovative & contextual Agromet advisor services for climatic smart agriculture. ~ A.V.M. Subba Rao 2018-2021
S.K.Bal
Anthony Whitbread
R. K. Mishra

64.  Evaluation of universal soil extractants for rapid soil testing S.S. Balloli 2021-2023
K Sammi Reddy
K Srinivas
B M K Raju
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Thematic Programmes under NICRA
Following projects were proposed under 5 major themes for next phase of NICRA (2021-2026)

Theme leader/ PL/Co-PI

1 Impact of elevated carbon di oxide and temperature on crops, pests, diseases, S.K. Yadav, Theme Leader
weeds, soil, microbes and livestock in rainfed ecosystem. M Vanaja
K. Srinivas
G. Pratibha
K. Sreedevi Shankar
Arun Kumar Shanker
A.G.K. Reddy
M. Srinivasa Rao
Manjunath M.
V. Maruthi
D.B.V. Ramana
2 Impact of Variable Rainfall on Soil, Crops etc. K Srinivas Reddy, Theme Leader and PI
Adaptation and mitigation technologies for minimizing impact of climate . K. Sammi Reddy, Theme Leader
change in rainfed farming systems. M. Manjunath
A K. Indoria
K. Srinivas
V. GirijaVeni
Sumanta Kundu
A.V.M. Subba Rao
M.A. Sarath Chandran
V. K. Singh
G. Pratibha
K.V.Rao
K. A. Gopinath
J.V.N.S. Prasad
B. Sarkar
D.B.V.Ramana
4 Bio-physical and socio-economic aspects of climate resilient technologies. C.A. Rama Rao, Theme Leader
B.M.K. Raju
A.V.M. Subba Rao
K.V.Rao
R. Nagarjuna Kumar
A. Amarender Reddy
K. Nagasree
G. Ravindra Chary
Dr. G. Pratibha
Josily Samuel
K. Nagasree
Jagriti Rohit
K. Ravi Shankar
C.N. AnshidaBeevi
JVNS Prasad
5 Development of I'T based tools for climate change research. Santanu Kumar Bal, Theme Leader
K.V.Rao
A.V.M. Subba Rao
G. Venkatesh
P.K. Pankaj
N. Ravi Kumar




IRC and IMC Meetings QZ

12.1. Institute Management Committee (IMC)
meeting

The 50" Institute Management Committee (IMC)
meeting of ICAR-CRIDA was held on March 05%,
2021 in virtual mode at ICAR-CRIDA.

The following is the composition of the present IMC
team: 1. Dr. V.K Singh, Director, ICAR CRIDA,
Hyderabad - Chairman 2. Agriculture Commissioner,
Telangana state, Hyderabad, 3. Director of Agriculture,
Government of Andhra Pradesh, 3. Dr. Jagadeeshwar,
Director of Research, PJTSAU, Hyderabad, 4. Shri
Z.H Khilji Chief Finance and Accounts Officer,
ICAR-NAARM, Hyderabad, 5. Dr. (Smt) M. Vanaja,
Principal Scientist, ICAR-CRIDA, Hyderabad, 6. Dr.
M. Prabhakar, Principal Scientist, ICAR-CRIDA,
Hyderabad, 7. Dr (Smt) B Sridevi, Principal Scientist,
ICAR-IIRR, Hyderabad, 8. Dr. A. K Tripathi,
Principal Scientist, ICAR-IISS, Bhopal, 9. Shri Edla
Ashok Reddy, Warangal District, Telangana. 10.
Shri Seeram Jagga Rao, Hyderabad, Telangana. The
research activities, institute budget utilization and other
important activities of the institute were discussed

during the meeting.
12.2. Institute Research Council Meeting

'The IRC meeting chaired by Dr. Vinod Kumar Singh,
Director, ICAR-CRIDA was held during May and
June, 2021 (17*, 18*, 30" May and 13*, 18®, 20%,
29* June 2021) in virtual mode using Zoom facility.
The meeting was attended by project coordinators,
heads of the divisions/ sections/units and scientists.
In his opening remarks, the Chairman, IRC suggested
for the building of proposals for four to five themes

matching with division/ section mandate and also to
set the goal proposed for SFC five-year plan period
(2021-26). The objective is to have quality outcome
addressing the changing climatic and socio-economic
scenario not only in the country but across the globe.
He emphasized on research with a greater focus in a
comprehensive mode by building on complementarity
among various disciplines for mandated dryland crops.
The research carried out by Central Research Institute
for Dryland Agriculture, Hyderabad, should have direct
relevance to 52% of net cultivated area, which is totally
rainfed and should be addressed by carrying out basic
as well as applied research together. The priority should
be given to Institute research followed by support to the
external programmes. The budgetary constraints and
availability of resources have to be kept in mind while
planning experiments and these experiments should be
focused and will be reviewed after every two to three
years for their continuity or to draw conclusions. All the
scientists were advised to bring novelty in the research
programme and should involve partners from AICRPs
and KVKs of NICRA-TDC for addressing various

agro-ecologies.

12.3. Field Institute Research Council (IRC)

meeting

Field Institute Research Committee meeting for 2021
at Gunegal Research Farm (GRF) and Hayath Nagar
Research Farm (HRF) was held on September 23 and
24" 2021 respectively, under the Chairmanship of Dr.
Vinod Kumar Singh, Director. Project coordinators,
Heads of Divisions/Sections and scientists visited
various experiments and discussed thoroughly on

various aspects of the experiments in detail.
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Participation of Staff in Conferences, Meetings,
Workshops, Seminars and Symposia
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Dr. VK..Singh

Dr. VK..Singh

Dr. VK..Singh

Dr. VK..Singh

Dr. VK..Singh

Dr. VK..Singh

M. Prabhakar
DBV Ramana

B.M.K. Raju

M. Prabhakar
Salini K

DBV Ramana,
K Nagasree,

C.A.Rama Rao
M. Prabhakar
Sreedevi Shanker

Josily Samuel,
Pushpanjali
DBV Ramana,
C.A.Rama Rao

Prabhat Kumar
Pankaj

Key note address at PPTSAU in Global Conference on Innovative
Approaches for Enhancing Water Productivity in Agriculture
including Horticulture and CO-CHAIR AT PJTSAU

Participation and deliver the Lead lecture on the topic of “Redesign-
ing agronomic research for changing climatic scenario” at DrRajen-
dra Prasad Central Agricultural University (RPCAU)

Chief Guest for the Plenary session in the National Conference on
Integrated Farming Systems” A tool for enhancing income land nu-
tritional security for the stakeholders and scientists involved in agri-
cultural research and development held at ICAR-Research Complex
for Eastern Region, Patna

Panelist at Virtual Workshop on IWMI-ITC Knowledge Partner-
ship” Drought proofing Agri- catchments and Water Security As-
sessment of Factory Catchments

Organized a one-day pre-conference symposium on New Farm Laws
- Prof. Ramesh Chand, Member, NITT Aayog (equivalent to Union
Minister of State) has delivered the inaugural address

Delivered Keynote address in the Academy of Natural Resource
Conservation and Management, Lucknow (UP), INDIA during a
two-day International Web-Conference on ‘Smart Agriculture for
Resource Conservation and Ecological Stability’

16™ meeting of NICRA Expert Committee

Workshop sponsored by NABARD on Climate Resilient Agriculture
in Rainfed Areas

Live session on ‘Policy demand for NCA in India and emerging
opportunities for NCA to support national priorities in India’ under
Natural Capital Accounting and Valuation of Ecosystem Services
(NCAVES) India Forum

National workshop on Management Strategies for overcoming the
effects of Flood and Drought in Bihar

National Web Conference on Sustaining Pulse Production for Self
Sufficiency and Nutritional Security

Online NICRA review cum action plan workshop of ATARI, Patna

Virtual Consultation on ‘A Roadmap for upscaling Eco-system-
based Adaptation in the rainfed regions of Maharashtra’

Institute management committee meeting, ICAR-NIASM,
Baramati

6™ National youth convention on “Innovation and Agricultural
Reforms towards Farmers’ prosperity”

Webinar on “Agriculture Research through knowledge Discovery”

SAC meeting

International Conference on “New Paradigms for Agriculture, Food
and Sustainability Concerns”

17.09.2021

20.09.2021

07.10.2021

08.10.2021

22.10.2021

31.10.2021

January 15-17,
2021
January 21,2021

January 21,2021

January 28,2021
February 9-11,
2021

February 13,2021
February 16,2021
February 17,2021
February 20-21,
2021

February 23,2021

February 25,2021

February 26-28,
2021

Hyderabad

RPCAU

Patna

Virtual

Delhi

Lucknow

Virtual
KVK, Kurnool

MoS & PI, GOI, New
Delhi, Virtual

Virtual
Virtual
ICAR-CRIDA

W-cres and TMG
Research, Virtual

Virtual
PJTSAU, Hyderabad

EBSCO information
services.

DDS KVK, Sanga
Reddy

Agriculture Letters,
Raichur, Karnataka
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B.M.K. Raju Second virtual meeting of the committee of experts constituted to March 3,2021 NRAA, DA&FW,
study the operational issues in implementation of PMFBY, New Delhi,

DBV Ramana NICRA-TDC Sensitization meeting March 3,2021 Virtual

G Nirmala, PK Farmers-entrepreneur-scientist meet with a theme to improve the March 8,2021 Gangupally village,

Pankaj, Jagriti entrepreneurship on the occasion of International Women’s day Pudur Mandal

Rohit under Farmers FIRST project (FFP)

M. Prabhakar Review meeting of CGC and Sponsored Research Institutes of March 10-22,2021 Virtual
NICRA

C.A.Rama Rao  National Workshop on ‘Policy perspectives on farm subsidies in March 11,2021 ICAR-NAARM,
India vis a vis other country: Issues and way forward’ Hyderabad, Virtual

Sridhar K.B, National Conference on climate smart forestry through adaptive March 16%, 17%, FCRI, Mulugu,

Venkatesh G. forestry management 2021. Telangana

Dhimate Ashish  Artificial Intelligence and Machine Learning concepts- Deep March 15-20,2021 Virtual

Satish Learning- Application of AT & ML tools in Agriculture— Cloud
computing organized by ICAR-NAARM, Hyderabad.

M. Prabhakar, International Symposium on Coastal Agriculture: Transforming March 16-19, Virtual

Pushpanjali Coastal Zone for Sustainable Food and Income Security 2021

AGK Reddy Impacts of Cyclones on Perennial Horticulture Crops and March 16-19,2021 ISCA Webinar-West
Sustainable Management Strategies for Livelihood Security. Bengal.

R.Rejani Virtual National Conference on “Strategic Reorientation for Climate March 17-19,2021 Association of
Smart Agriculture” Agrometeorologists

and PAU, Ludhiana,
Virtual

M. Prabhakar Technical Program Finalization Workshop of NICRA Strategic March 19,2021 Virtual
Partner Institutes of Crop Sciences

AGK Reddy Mango Decline: Case study in Rangareddy district of Telangana. March 22-24,2021 JNTU Hyderabad
Telangana.
Josily Samuel Fourth Indian National Ground Water Conference on Groundwater March 22-24,2021 Virtual
Management in Arid and Semi-Arid Regions of Hard Rock Terrains
at on “Minimizing drought Impacts on farm incomes in drylands”

Boini Narsimlu Virtual meeting for finalizing AICRPDA-NICRA programme March 24,2021 ICAR-CRIDA,
- 2021. Hyderabad

C.A.Rama Rao ‘Marketing initiatives to achieve sustainable agricultural growth March 25-26,2021 ANGRAU,
during National Web Conference on ‘Strategies for strengthening Agricultural College,
ecosystems for their sustainable services in the era of intensive Rajamahendravaram,
agriculture and climate change’,

M. Prabhakar Scientific Advisory Committee Meeting at CTRI- Krishi Vigyan April 5,2021 Virtual
Kendra, Kandukur

M. Prabhakar Business and investment meet in smart agriculture with Lam Dong  April 22,2021 Virtual
province, Vietnam, organized by consulate general of India at
Vietnam

DBV Ramana, K Annual Review Workshop of ATARI- Jabalpur, Kanpur, Barapani, =~ May 15-29,2021  Virtual

Nagasree Guwahati, Jodhpur, Pune and Bengaluru

B.Sanjeeva Reddy  State Level Technical Programme of Agricultural Engineering May 19-June 3, ANGRAU, Guntur,

2021 Virtual

K.V Rao Interface meeting for enhancing the preparedness for Agricultural June 8-17 2021 Virtual Consultation
Contingencies- Maharashtra, Karnataka, Odisha, Telangana, Gujarat

M. Prabhakar Campaign workshop for COP26-Adaptation and Resilience, June 15,2021 Virtual
organized by Science and Innovation Network in India

B.M.K. Raju Meeting to ‘Review & deliberate on the study regarding June 18,2021 NRAA, DA&EFW,
challenges in the ongoing crop insurance schemes and suggestive New Delhi, Virtual
recommendations’

@
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Jagriti Rohit

K. Ravi Shanker

DBV Ramana, K
Nagasree

K. Sammi Reddy

K Nagasree

G Nirmala

K Nagsree

P K Pankaj

B Sanjeev Reddy
B Narsimulu

AVM Subba Rao

DBV Ramana
K.V Rao

V. Maruthi

K.V Rao,

AVM Subba Rao
V. Maruthi,

K. S Reddy

G Nirmala

K Nagsree

P K Pankaj

B Sanjeev Reddy
B Narsimulu

K. Nagasree
AVM Subba Rao

K.V Rao

G Nirmala,
Salini K,

K A Gopinath,
C.A. Rama Rao,

K Ravi Shanker,
B.M.K. Raju,
M. Manjunath

M. Prabhakar

41+ International Symposium on Forecasting

Collaborative Online Training Program on Enhancing Agricultural
Resilience through Index-based Flood Insurance and Post-flood
Management Interventions in India.

Annual Review Workshop of ATARI- Bengaluru, Kolkata, Patna,
Ludhiana, Hyderabad

Delivered lecture on “Conservation agriculture techniques for soil
health and crop management” at 3-week training programme on
“Soil Management for Climate Smart Agricuture”.

Annual Review Workshop of NICRA-TDC, ICAR- ATARI,
Zone-I, Ludhiana

Site committee meeting cum Farmer-Scientist Interaction Farmers

FIRST Project

Meeting of ICAR-CRIDA, NBSS&LUP and NIAP on NRAA-
PMFBY study

Workshop on “Fodder resource development plan for Telangana”

Webinar on “Drought Monitoring and Management using Earth
Observation and Weather Forecast Data” by SAARC Disaster
Management Centre (IU)

Webinar on “Global hunger Index”

Interface meeting for enhancing the preparedness for Agricultural

Contingencies- Madhya Pradesh

ICID webinar on “Rainwater harvesting vs traditional catchment
storage”

Farmer FIRST Project - Zonal Project Monitoring Committee
meeting

Webinar on “Ecosystem for Sustainable FPO’

Interface Meeting on Agricultural Contingencies for the state of
Madhya Pradesh

Interface meeting for enhancing the preparedness for Agricultural
Contingencies- Rajasthan

June 27-30,
2021.

June 29-30, 2021

June 7-26,2021

June 17,2021

June 19,2021

June 30,2021

June 30-July 01,
2021

July 4, 2021
July 7,2021

July10, 2021
July 15,2021
July 15,2021

July 27 2021

July 30, 2021
July 15,2021

August 2,2021

National Webinar on Food and Nutritional Security: Challenges and  August 16 2021

Opportunities in rainfed areas

First Quad Climate Working Group Workshop on Adaptation,

Resilience and Preparedness

August 17,2021

International Institute
of forecasting, USA,
Virtual

ICAR-Indian Institute
of Water Management
& International Water
Management Institute.

Virtual

MPKYV, Rahuri

ICAR-CRIDA

Gangupally village,
Pudur Mandal,
Hyderabad

ICAR-CRIDA
Hyderabad, Virtual

Virtual
Virtual Consultation

TIARSI, New Delhi
virtual

Virtual
Virtual

Virtual

ICAR-RCER, Patna,
Virtual

ICAR-CRIDA
Hyderabad

Virtual

ISDA, ICAR-CRIDA
Hyderabad

Virtual
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V. Maruthi Online training on “An introduction to climate change: Science, August 16-27, CSE, New Delhi
Politics and impacts” 2021. Virtual

Sreedevi Shanker ~ Consultative Workshop, on “strengthening capacities for Nutritive ~ August 24, 2021 MANAGE,
sensitive Agriculture and Food systems- Integration of nutrition into Hyderabad.
the Trainings by Agricultural EAS Providers in India

B. Sanjeeva Reddy International Webinar on “Emerging Technologies in Agricultural ~ August 25- 27, Dr. NTR College

Engineering for Food Safety and Security” 2021 of Agricultural
Engineering, Bapatla
ANGRAU
M. Prabhakar 13" NICRA High Level Monitoring Committee (HLMC) meeting September 3,2021  Virtual
S K Yadav National Conference on Oil Palm: A right choice towards self- September 6,2021  Virtual

sufficiency in edible oil production

M. Prabhakar Second Quad Climate Working Group on Adaptation, Resilience September 9,2021  Virtual
and Preparedness

K. Nagasree Webinar on “Evolution of agricultural extension policies in India: September15-2021 ICAR-CRIDA,
implications for Future” Hyderabad.

B.M.K. Raju, Global conference on Innovative Approcahes for Enhancing water ~ Sepetember 16 -19 PJTSAU

R. Rejani, productivity in Agriculture including Horticulture 2021 Rajendranagar,

K.A. Gopinath Hyderabad, Telangana

K.Sammi Reddy  Nutri-Cereals Multi-stakeholders’ Mega Convention 3.0 organized ~ September 17,2021 Novatel, Hyderabad
by the ICAR-IIMR, Hyderabad

K.V Rao Roadmaps for Scaling up Ecosystem based Adaptation: Insights September 22,2021 Virtual

from Guatemala and India
Pushpanjali, International webinar on Disaster Risk Reduction, resilience and September 24,2021 IPE, Hyderabad
Josﬂy Samuel sustainabi]ity’ by on

AVM Subba Rao, 4" Online Workshop on Next-Gen Climate Services Dashboard September 28,2021 ICRISAT, Hyderabad
S.K Bal,

Manikandan
K. Nagasree, Online event- 3 days International Webinar Conference “Alternate ~ September ICAR- Indian Institute
Josily Samuel, Cropping Systems for Climate Change and Resource Conservation” 29-October 1,2021 of Farming Systems
Pushpanjali Research
Salini K International conference on “Future challenges and prospects in October 6-7,2021  Virtual
Plant Breeding”
K Ravi Shanker ~ Conference on New Farm Laws: Issues and Concerns for October 22,2021  Telangana Economic
Agriculture Development, Livelihood and Food Security. Association & ICAR-
CRIDA, Hyderabad.
V. Maruthi Participated in the Webinar on “Crop diversification: a way towards ~ October 26,2021  Virtual
nutritional Security reduction policies” by ICAR-Research complex
for Eastern region, Patna Bihar
AVM Subba Rao, International Webinar on “Fighting the Hunger using Smart October 26,2021  ICAR-IIOPR
Salini K Technology” Pedavegi, AP
M. Prabhakar United Nations Framework Convention on Climate Change October 28- Glasgow, United
(UNFCCC) world climate change conference (COP-26/CMP16/  November 12,2021 Kingdom
CMA3)
K. Sammi Reddy ~ National Workshop on “Nutrient management in dryland/ November 11, ICAR-IISS, Bhopal

rainfed cropping systems” delivered invited lecture on on “Nutrient ~ 2021.
Management in Dominant Cropping Systems under different Agro-
climatic Zones of India”
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Anshida Beevi Gender Sensitization Workshop
CN

K. Sammi Reddy, Fifth International Agronomy Congress on “Agri-innovations to
M. Prabhakar combat food and nutrition challenges”

Prabhat Kumar

Pankaj, G Nirmala

C.A. Rama Rao,
S K Yadav, M.
Srinivasa Rao, K.
Salini, K. S Reddy
K. Srinivas, M.
Vanaja, J.V.N.S.
Prasad, K.V Rao,
I Srinivas, V.
Visha Kumari.
T.V. Prasad, Ravi
Kumar N, B.
Sanjeeva Reddy,
K Nagasree,
Jagriti Rohit,
A.G.K Reddy,
Pushpanjali,

G. Pratibha,
Josily Samuel,
Anshida Beevi,
G. Girija Veni,
M. Manjunath,
Salini K, Ashish
Dhimate, Sreedevi
Shanker, V.
Maruthi, R.
Nagarjuna Kumar,
B.M.K Raju, N S
Raju, R. Rejani,
RV Adake, N.
Manikandan,
M.A. Sarath
Chandran, S

K Bal, Boini
Narsimlu, K Ravi
Shankar, Sridhar
K.B

K.V Rao Workshop on
India’s National Water Policy
— Issues and Suggestions
Workshop on India’s National Water Policy — Issues and Suggestions
by NAARM, Hyd

C.A Rama Rao Workshop on ‘Agricultural household income and research impact
assessment’ organized by National Institute of Agricultural
Economics and Policy Research,

K.V Rao NAAS Brainstorming Session on “Road Map to Rehabilitate 26
million ha Degraded Lands in India by 2030”.

C.A Rama Rao Brainstorming Session on ‘Mapping of Science and Technology
Interventions in achieving sdgs in Telangana State’

M. Vanaja National Conference on Plant Physiology-2021 on ‘Frontiers of
Plant Physiology for Climate Smart Agriculture’

November 23-25,  (virtual)ICRISAT,
2021 Hyderabad

November, 23-27,  PJTSAU, Hyderabad
2021.

November 25-26,  Virtual
2021

November 29,2021 Virtual

December 9,2021  Virtual
December 12,2021, CESS, Begumpet

December 9-11, Virtual
2021

@
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R. Nagarjuna Hybrid mode International conference on Promoting Environmental December 12-13,  Kalinga Institute of
Kumar Technologies for Waste Management and Sustainable Development 2021 Industrial Technology,
(WMSD-2021) Bhubaneswar,
M. Manjunath International Web Conference on Global Research Initiatives for December 13-15,  Astha Foundation,
Sustainable Agriculture & Allied Sciences (GRISAAS-2021) 2021 Meerut in
Collaboration with

CSAUAT, Kanpur;
BAU, Ranchi; IGKY,
Raipur; SKRAU,

Bikaner and UAHS,
Shivamogga.
K.V Rao 2nd meeting of Working Group on Odisha Rainfed Agriculture December 14,2021 Virtual Consultation
Mission (ORAM)
N. Manikandan, = National Web Conference on “Soil and Water management Dec 14-16,2021 ICAR-IITWM,
M.A. Sarath technologies for climate resilience, agricultural and environmental Bhubaneswar.
Chandran, S K sustainability”
Bal
C.A Rama Rao Stakeholder’s consultation on ‘Climate change and its effect on food December 14-15,  World Food
security and nutrition’ 2021 Programme and
ICRISAT in virtual
mode
M. Manjunath, Brainstorming Session on Rainwater Harvesting Models December 21 2021 CRIDA-AICRPDA
Boini Narsimlu,
Sridhar K.B
M. Manjunath Online Hindi Workshop for CRIDA Scientists December 31,2021 ICAR-CRIDA,
Hyderabad




Workshops, Seminars and other Activities
Organized by the Institute

14.1. Technical Program Finalization Workshop
of NICRA Strategic Partner Institutes under
Crop Science organized

Technical Program Finalization Workshop of Crop
Science institutes under Strategic Research component
of National Innovations in Climate Resilient
Agriculture (NICRA) was held on March 19*, 2021
through video conferencing under the chairmanship of
Dr. TR Sharma, DDG (Crop Science), ICAR. Dr. S
Bhaskar, ADG (Agronomy, Agroforestry and Climate
Change), ICAR, Dr. Vinod Kumar Singh, Director,
ICAR-CRIDA, Hyderabad, Dr. HE Shashidhar,
CEOQO, Cultiva Agri Tech (An agricultural startup in
Bangalore), NICRA Expert Committee member, Dr.

14.2. Annual Review and Concluding Workshop
of Technology Demonstration Component of
NICRA of ICAR-ATARI, Bengaluru.

The annual review and concluding workshop of
Technology Demonstration Component of NICRA
of ICAR-ATARI, Bengaluru was held on June 26%,
2021 through virtual mode under the Chairmanship
of Dr. S. Bhaskar, ADG (Agronomy, Agroforestry and
Climate Change), ICAR, New Delhi. The meeting was
attended by Dr. V.K. Singh, Director, ICAR-CRIDA,
Hyderabad, Dr. V. Venkatasubramanian, Director
ICAR-ATARI, Bengaluru, Dr.S. Sudhakar Former
Director-ATARI Hyderabad and Chairman ZMC,
Dr. K.C. Shashidhar, DEE, UAHS, Shivamogga,
Dr. D.M.Chandargi, DEE, UAS, Raichur, Dr
D.V.Srinivasa Reddy, Principal Scientist and Nodal
officer, ATARI, Bengaluru, Dr.J.V.N.S. Prasad, Principal
Scientist & Co-PI, NICRA-TDC, along with Project
Coordinators at ICAR-CRIDA, Heads of Divisions of
ICAR-CRIDA, Co-PIs of TDC and other scientists
from ICAR-CRIDA, Hyderabad. Heads of NICRA
KVKs of the participating districts and also the new
districts and KVK staff involved in NICRA project.

&

(14

M Prabhakar, PI, NICRA,ICAR-CRIDA, Hyderabad,
Principal Investigators, Scientists, Research Associates

and Senior Research Fellows from 6 Crop Science

institutes participated in the video conferencing.

Scientist- farmer interaction at Pedda
Malkapur
T

Scientist-farmer interaction in Naddam Guda | Field visit with farmers at naddam guda

14.3. Concluding Review Meeting of Technology
Demonstration Component of NICRA of
ATARI Hyderabad.

The concluding review workshop of Technology
Demonstration Component of NICRA of ICAR-
ATARI, Hyderabad was held on June 7*,2021 through
video conferencing. The Chief Guest of the meeting
was Dr. VK. Singh, Director, ICAR-CRIDA. Dr. J.V.
Prasad, Director, ICAR-ATARI, Hyderabad, Dr. N.
Sudhakar, Chairman ZMC, Directors of Extension

0
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Education of ANGRAU-Lam, PJTSAU-Hyderabad,
TANUVAS-Chennai, TNAU-Coimbatore, Heads
of NICRA KVKs of the concluded districts and also
the new districts and KVK staff involved in NICRA
project, Project Coordinators at ICAR-CRIDA,
Heads of Divisions of ICAR-CRIDA, PI of NICRA

participated in the meeting.

14.4. National Webinar on Food and Nutritional
Security: Challenges and Opportunities in
Rainfed areas

Commemorating the Azadi ka Amrut Mahotsav and
50 Years of All India Coordinated Research Project
for Dryland Agriculture celebrations, ICAR-CRIDA
in collaboration with Indian Society of Dryland
Agriculture (ISDA) organized one day National
Webinar on Food and Nutritional Security: Challenges
and Opportunities in Rainfed areas on August 16%,
2021. Dr. Ashok Dalwai,I.A.S.,CEO, National Rainfed
Area Authority, Dr. S.K. Chaudhari, DDG, NRM, Dr.
V. Praveen Rao, VC, PJTSAU, Dr. S. Bhaskar, ADG
(AAFCC), Dr. VK. Singh, Director, CRIDA, Dr. A.
Vishnuvardhan Reddy, VC, ANGRAU, Dr. V. Tonapi,
Director, IIMR, Dr. G. Ravindra Chary, President,
ISDA, Er. B. Rath, Technical Expert, NRAA, Mr.
Crispino Lobo, WoTR, Pune, Sri, Y.K. Rao, CGM and
Sri.Santhanam, DGM, NABARD, Telangana, Dr. A.
Ravindra, CEO, WASSAN, Dr. K. Kareemulla, PS,
NAARM, Directors of Research, Project Coordinators,
Heads of Divisions, chief scientists and scientist from
AICRPDA and AICRPAM, scientists from ICAR
institutes and SAUs, officials from Departments,
research scholars, RAs, SRFs and students, all together
268 participated in the webinar.

14.5. National Level Campaign on “Food and

Nutrition for Farmers”

In commemoration of 75 years of India’s independence,
ICAR-CRIDA organized Kisan Gosthis as part
of Azadi Ka Amrit Mahotsav in Adilabad district of
Telangana State on August 24™, 2021 on the theme of
agriculture and nutrition - the way of tribal agriculture.
The scientists and farmer’s interactions were held in
three-gram panchayats namely Macchapur and Pedda
Malkapur in Gudihatnoor mandal and Nadam Guda

in Utnoor mandal of Adilabad district. The Kisan
Gosthis were held in collaboration with ARS, PJTSAU,
Adilabad and line department officials. About 100
farmers participated in these gosthis. Farmer were
advised to grow nutri-cereals mainly sorghum and
oilseed crop like saflower during rabi. Farmers were
also advised to give up the last picking of cotton by
providing irrigation during December/January which
doesn’t give much yield. The saved water to be diverted
for growing sesame and summer green gram. Interested
farmers were ensured supply of seeds of improved
varieties of above crops under tribal sub-plan (TSP).
'The idea of diversification and intensification of crops
and cropping systems was appreciated by all the farmers
and readily agreed to take up these interventions.

14.6. High Level Monitoring Committee
Meeting of NICRA Project organized

'The 13* High-Level Monitoring Committee (HLMC)
meeting of the National Innovations in Climate
Resilient Agriculture (NICRA) project was held
through virtual mode on September 3%, 2021. Dr T
Mohapatra, Secretary, DARE and Director General,
ICAR chaired the meeting. Dr SK Chaudhari, DDG
(NRM and AE) welcomed the participants. Shri Sanjiv
Kumar, Financial Advisor (DARE); Shri Sanjay Garg,
Additional Secretary (DARE) & Secretary (ICAR);
Shri Charanjit Singh, Joint Secretary, Rural Livelihoods,
MoRD; Shri Govind Sharma, Director (Finance),
ICAR; Dr TR Sharma, DDG (Crop Science); Dr
JK Jena, DDG (Fisheries); Dr BN Tripathi, DDG
(Animal Science); Dr RC Agrawal, DDG (Agricultural
Extension); Shri Praveen Malik, Animal Husbandry
Commissioner (DAHD), Dr Saurabh Upadhyay,
MoEF&CC; Dr Debapriya Dutta, DST; Dr KK Singh,
IMD; Dr B Venkateswarlu, Member, NICRA Expert
Committee and other officials from various ministries
and departments, Dr S Bhaskar, ADG (Agronomy,
Agroforestry and Climate change); Dr Adlul Islam,
ADG (Soil and Water Management); Dr Vikramaditya
Pandey, ADG (Horticultural Sciences); Dr KK Singh,
ADG (Agricultural Engineering ); Dr Vishesh Saxena,
ADG (Animal Scince); Dr V. P Chahal, ADG
(Agricultural Extension); Shri Manda Verma, Assistant
Commissioner (NRM); Dr VK Singh, Director

1
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(CRIDA), and Scientists from CRIDA, representatives
from various Ministries and Departments also
participated and provided inputs. Hon'ble DG, ICAR
stressed up on the documentation of state-specific
climate resilient technologies for their inclusion in
NMSA and state action plans. He emphasized to assess
the impact of technology demonstration component
on socio-economic status of the farmers in the adopted
villages.

14.7. A talk on “Evolution of Agricultural

Extension Policies in India: implications for
Future”.

A talk on Evolution of Agricultural Extension Policies
in India: implications for Future was organized as
part of “Azadi ka Amrit Mahotsav” by ICAR-Central
Research Institute for Dryland Agriculture (CRIDA),
Hyderabad on September 15%, 2021 through video
conferencing mode. Dr Vinod Kumar Singh, Director,
ICAR-CRIDA, Hyderabad chaired the meeting.
Dr. Suresh Chandra Babu FNAAS Head, Capacity
Strengthening, IFPRI, Washington DC, USA was
the guest speaker. Dr V.P Chahal ADG, Agricultural
Extension, Directors of ICAR institutes, Scientists from
CRIDA and other ICAR institutes research scholars
and students participated in the programme.

14.8. World Food Day

A virtual program has been organized by the ICAR-
Central Research Institute for Dryland Agriculture and
KVK-Ranga Reddy on the occasion of the World Food

&

52

AN

Day on October 16%, 2021 as part of Azad Ka Amrut
Mabhostav under the Chairmanship of the Director,
ICAR-CRIDA. Various technologies and programmes

helping to overcome this endemic problem have been

discussed in depth.

14.9. Seminar on New Farm Laws: Issues
and Concerns for Agriculture Development,

Livelihood and Food Security in Telangana

A one-day seminar on New Farm Laws: Issues and
Concerns for Agriculture Development, Livelihood
and Food Security in Telangana State was organized
by ICAR-Central Research Institute for Dryland
Agriculture, Hyderabad in association with Telangana
Economic Association on October 227, 2021. Dr.V.K.
Singh, Director ICAR-CRIDA in his opening remarks
mentioned that the three farm laws are beneficial to
the farmers in enhancing farmers’ incomes through
creating new markets in addition to the existing APMC
markets. He mentioned that among three laws, the
Farmers’ Produce Trade and Commerce (Promotion
and Facilitation) Act is more important and will help
in increasing and attracting private investment in
agricultural market infrastructure. He also mentioned
that the second law the Farmers (Empowerment and
Protection) Agreement of Price Assurance and Farm
Services Act will safeguard farmers’ interests and
ensure grievance redressal. The Essential Commodities
(Amendment) Act will enhance investments in
postharvest and storage infrastructure. Prof. Linga

Murthy, President, Telangana Economic Association
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dealt with the pros and cons of the laws and stressed
the need for wider discussion.

Prof. Ramesh Chand, Member, NITI
Government of India, in his key note address explained

Aayog,

that the actual process of stakeholders’ constitution,
discussion with the farmers began long back and took
inputs from all sections of the society and political
parties while framing the laws.

14.10. National Agriculture Education Day

ICAR-CRIDA  celebrated National Agriculture
Education Day on December 3%, 2021 to mark the
birth anniversary of first President of Independent
India and Union Minister of Agriculture, Bharat Ratna
(Late) Dr. Rajendra Prasad. The objective of this day
is to expose the students in schools to various facts of
agriculture and its relevance to countryss development,
inspire them and attract them towards agriculture,
so that they develop interest in agriculture and allied
subjects, choose professional career in some of these
courses, engage themselves in agriculture and related
activities or become agri-entrepreneurs in future.

14.11. World Soil Day
1. Chincholi, Kalaburgi District, Karnataka

ICAR-CRIDA organised World Soil Day on December
5%,2021 at Chincholi, Kalaburgi district Karnataka in
association with Department of Agriculture, Karnataka.
The event was organised at the farm of one of the
progressive farmer Shri Basawraj. About 75 farmers
from Kalabhavi and Bhogalindahalli, SCSP villages
of ICAR-CRIDA and farmers from other villages

attended the programme.

2. Pudur Mandal, Vikarabad District, Telangana

World Soil Day was organized on December 5*,2021 at
Gangupally Village, Pudur Mandal, Vikarabad District
under Farmer FIRST project. Dr. M. Osman, Head
PME and Director I/¢, CRIDA, Dr, K. Sammi Reddy
Head, DRM, Dr. Sanjeev Reddy, Principal Scientist
(FMP), B Narsimulu, Senior Scientist (SWC) and G.
Nirmala PI of Project participated in the programme.
Informative lectures were delivered by scientists on
soil fertility and soil health management practices
followed by interaction session on issues of soil and

crop management practices. 100 soil health cards had
been distributed to farmers on this occasion.

14.12. Regional Campaign on Organic Farming

A regional campaign on organic farming was organized
on December 18", 2021 at Gaddamallaighguda village
of Yacharam Mandal, Rangareddy district as a part of
Azadi Ka Amrut Mahostav, celebrating 75 years of
India’s Independence. The campaign was held in the
organic farm of Sri Srinivasa Rao, progressive farmer,
to provide exposure to the farmers. About 40 farmers
of Rangareddy district attended the campaign. Dr K.
Srinivas, Principal Scientist, explained to the farmers
aboutthebenefitsoforganicfarmingintermsofinputcost
reduction and healthy produce for home consumption,
and to society through the avoidance of use of synthetic
inputs and consumption of healthy and chemical free
agricultural products. Dr S. M. Vidyasekhar, Subject
Matter Specialist, Plant Protection, KVK-Rangareddy
district explained about pest and disease prevention
and control using organic methods and inputs. Dr. D.
Sudheer, Subject Matter Specialist, Veterinary Science,
KVK-Rangareddy district explained about efhicient
fodder production and feed management techniques
and health care of livestock. Mr Srinivasa Rao and Mr.

Suresh Reddy, organic farmers shared their experiences

and views on organic farming with the farmers.




Distinguished Visitors QS

Visit of Dr. Suresh Kumar Chaudhari,
Deputy Director General (Natural Resource
Management), ICAR

Dr. Suresh Kumar Chaudhari, Deputy Director General
(Natural Resource Management), ICAR visited ICAR-
Central Research Institute for Dryland Agriculture
from October 29-31, 2021. During his three days

visit to the institute, he inaugurated various facilities,

interacted with all staff of CRIDA and reviewed
the ongoing research work of the institute. On 29®
October, 2021, Dr. Suresh Kumar Chaudhari, Deputy
Director-General, inaugurated the First-aid Room and
visited the various research facilities and laboratories

at the main campus. Later, DDG visited Hayatnagar
Research Farm (HRF) and Gungal Research Farm.

Hon. Governor of Maharashtra, Shri Bhagat Singh Koshiyari visited bamboo demonstration plot/exp managed by Dryland Research centre

Visit of Hon’ble Governor of Maharashtra to
AICRP Dryland Agriculture, Parbhani centre

Hon. Governor of Maharashtra, Shri Bhagat Singh
Koshiyari visited experiment a bamboo demonstration
plot/exp managed by Dryland Research centre along
with Dr. A. S. Dhawan, Hon. Vice-Chancellor, Smt.
Aanchal Goyal, DM Parbhani on, 7 August, 2021.
During the visit, Hon. Governor stated that such

&

type of Bamboo plantation will help to enhance the
income of Dryland farmers. This can be an alternate
source of income for them. Dr. D. P. Waskar, Director
of Research, Dr. W. N. Narkhede Chief Scientist and
Dr. M. S. Pendke Agril. Engineer were present and
explained the activities of the bamboo program for the

rainfed economy.
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Personnel (16

Institute staff as on 31* December 2021; Not a gradation list

Director Cell
Dr. VK. Singh
Sri ML.S.R. Anjaneyulu

Smt M. Vanitha Raman

Director
Private Secretary

Private Secretary

All India Coordinated Research Project for Dryland Agriculture (AICRPDA)

Dr. G. Ravindra Chary
Dr. K.A. Gopinath

Dr. B. Narsimlu

Dr. K.B Sridhar

Sri. S. Shankar Reddy

Project Coordinator (Acting)

Principal Scientist (Agronomy)

Senior Scientist (Soil & Water Conservation Engg.)
Scientist Senior Scale (Agroforestry)

Skilled Support Staff

All India Coordinated Research Project on Agro meteorology (AICRPAM)

Dr. Santanu Kumar Bal

Dr. A.V.M. Subba Rao

Dr. M.A. Sarath Chandran

Sri N. Manikandan
Sri A. Mallesh Yadav

Division of Resource Management

Dr. K. Sammi Reddy
Dr. G. Rajeshwar Rao
Dr. K. Srinivas Reddy
Dr. S.S. Balloli

Dr. D.B.V. Ramana

Dr. G. Pratibha

Dr. K. Srinivas

Dr. I. Srinivas

Dr. J.V.N.S. Prasad

Dr. K.V. Rao

Dr. B. Sanjeeva Reddy
Dr. Ravikanth V. Adake
Dr. Manoranjan Kumar
Dr. B. Krishna Rao

Dr. R. Rejani

Dr. G. Venkatesh

Sri. N.S. Raju

Smt. Pushpanjali

Dr. A. K. Indoria

Dr. Girija Veni

Dr. Sumanta Kundu

Project Coordinator (I/c) Principal Scientist (Agricultural Meteorology)
Principal Scientist (Agricultural Meteorology)

Scientist (Agricultural Meteorology)

Scientist (Agricultural Meteorology)

Skilled Support Staff

Head (Acting)

Principal Scientist (Agroforestry) (on deputation)
Principal Scientist (Soil & Water Conservation Engg.)
Principal Scientist (Soil Science)

Principal Scientist (Livestock Production & Management)
Principal Scientist (Agronomy)

Principal Scientist (Soil Science)

Principal Scientist (Farm Machinery Power)

Principal Scientist (Agronomy)

Principal Scientist (Soil & Water Conservation Engg.)
Principal Scientist (Farm Machinery Power)

Principal Scientist (Farm Machinery Power)

Principal Scientist (Soil & Water Conservation Engg.)
Principal Scientist (SWCE) (on deputation)

Principal Scientist (Soil & Water Conservation Engg.)
Senior Scientist (Forestry)

Scientist (Computer Applications in Agriculture)
Scientist (Soil Science- Pedology)

Scientist (Soil Physics)

Scientist (Soil Science and Agril. Chemistry)

Scientist (Agronomy)
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Sri. Ashish S. Dhimate

Dr. Suvana Sukumaran
Sri. Ram Kumar

Smt. D.G.M. Saroja

Sri. Hemanth Sahu

Sri. K. Rajeshwar
Division of Crop Sciences
Dr. S.K. Yadav

Dr. M. Vanaja

Dr. V. Maruthi

Dr. M. Srinivasa Rao

Dr. Arun Kumar Shanker
Dr. M. Prabhakar

Dr. N. Jyothi Lakshmi

Dr. Basudeb Sarkar

Dr. N. Ravi Kumar

Dr. K. Sreedevi Shankar
Dr. T.V. Prasad

Dr. M. Manjunath

Dr. A.Gopala Krishna Reddy
Dr. K. Salini

Dr. V. Visha Kumari

Er. C.V.K. Nageswara Rao
Sri. S.S. Sishodia

Sri. P. Sathish

Smt. Lakshmi Aruna Gayathri
Smt. B. Saraswati

Sri. Md. Asif Ahmed

Section of Transfer of Technology
Dr. G. Nirmala

Dr. K. Ravi Shankar

Dr. K. Nagasree

Dr. P. K. Pankaj

Dr. Jagriti Rohit

Dr. C.N. Anshida Beevi

Sri. S. Yadagiri

Section of Design and Analysis
Dr. C.A. Rama Rao

Dr. A. Amarender Reddy

Dr. B.M.K. Raju

Dr. R. Nagarjuna Kumar

Dr. Josily Samuel

Smt. C. Kanaka Durga

Scientist (Farm Machinery Power)
Scientist (Soil Science)

Chief Technical Officer

Technical Officer

Senior Technical Assistant

Senior Technician

Head (I/c), Principal Scientist (Biochemistry)
Principal Scientist (Plant Physiology)
Principal Scientist (Agronomy)
Principal Scientist (Entomology)
Principal Scientist (Plant Physiology)
Principal Scientist (Entomology)
Principal Scientist (Plant Physiology)
Principal Scientist (Plant Breeding)
Principal Scientist (Computer Applications in Agriculture)
Principal Scientist (Food & Nutrition)
Principal Scientist (Entomology)
Scientist (Agri. Microbiology)
Scientist (Horticulture)

Scientist (Plant Breeding)

Scientist (Agronomy)

Chief Technical Officer

Technical Officer

Senior Technical Assistant

Technical Assistant

Personal Assistant

Skilled Support Staff

Head & Principal Scientist (Agri. Extension)

Principal Scientist (Agri. Extension)

Principal Scientist (Agri. Extension)

Senior Scientist (Livestock Production & Management)
Scientist (Agri. Extension)

Scientist (Agri. Extension)
Assistant Chief Technical Officer

Head & Principal Scientist (Agri. Economics)
Principal Scientist (Agri. Economics)

Principal Scientist (Agri. Statistics)

Scientist (Computer Applications in Agriculture)
Scientist (Agri. Economics)

Personal Assistant
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Prioritization, Monitoring and Evaluation Cell (PME Cell)

Dr. M. Osman

Dr. Arun Kumar Shanker
Dr. S.S. Balloli

Sri. N.S. Raju

Sri P. Ramakrishna

Shri Amit Srivastava
Library

Dr. K. Salini

Sri. P. Venkateshwarlu
Krishi Vigyan Kendra (KVK)
Dr. D.B.V. Ramana

Dr. S.M. Vidyasekhar

Dr. D. Sudheer

Er. S. Vijaya Kumar

Sri. G. Srikrishna

Sri D. Sridhar
Hayathnagar Research Farm (HRF)
Dr. I. Srinivas

Dr. K. Venkanna

Sri. K. Shankaraiah

Sri. B. Kurmaiah

Sri. Mukund Chalkapur
Sri. Golla Raju

Sri. Govinda Lingaiah

Sri. Chalamcherla Singa Raju
Sri. Jakkidi Ramana Reddy
Smt. Avula Lalitha

Smt. N. Laxmamma

Sri J. Mallesh

Gunegal Research Farm (GRF)
Dr. G. Pratibha

Sri. Y. Yellappa

Sri. Bandi Srikanth Goud
Sri. B. Krishna

Sri. Chakali Buchaiah

Head & Principal Scientist (Agronomy)
Principal Scientist (Plant Physiology)

Principal Scientist (Soil Science)

Scientist (Computer Applications in Agriculture)
Senior Technical Assistant

Assistant Chief Technical Officer

OIC & Scientist (Plant Breeding)

Technical Assistant

Head & Principal Scientist (Livestock Production & Management)
Chief Technical Officer (Plant Protection)

Assistant Chief Technical Officer (Veterinary Sciences)

Assistant Chief Technical Officer (Agri. Engineering)

Assistant Chief Technical Officer (Horticulture)

UDC

OIC, Principal Scientist (Farm Machinery Power)
Assistant Chief Technical Officer

Technical Officer

Senior Technician

Senior Technical Assistant

Senior Technician

Technician

Technician
Technician
Skilled Support Staff
Skilled Support Staff
Skilled Support Staff

OIC & Principal Scientist (Agronomy)
Technical Officer
Technical Assistant

Senior Technical Assistant
Skilled Support Staff

Agriculture Knowledge Management Unit (AKMU)

Dr. N. Ravi Kumar
Sri. P. Chandra Sekhar

Institute Women’s Complaints Committee

Dr. M. Vanaja

Dr. C.A. Rama Rao

Dr. K. Sreedevi Shankar
Dr. K. Nagasree

OIC & Principal Scientist (Computer Applications in Agriculture)
Chief Technical Officer (Computer)

Chairperson & Principal Scientist (Plant Physiology)
Member & Principal Scientist (Agri. Economics)
Member & Principal Scientist (Food & Nutrition)
Member & Principal Scientist (Agri. Extension)
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Smt. D. Kalpana
Vigilance Officer

Dr. M. Srinivasa Rao
Works

Dr. B. Sanjeeva Reddy
Dr. B. Narsimlu

Sri Ram Kumar

Sri K. Narsimha

Sri. G. Nagesh Kant Rao
Vehicle Section

Dr. Ravikanth V. Adake
Sri. K. Ganesh

Sri. P. Raju

Sri. K. Shankar

Sri. Ahmed Pasha
Landscape

Dr. Gopala Krishna Reddy
Sri. Avinash Brahamwanshi
Administrative Section
Sri. Charles Ekka

Sri. V. Sanu

Sri. K. Narsimha

Smt. D. Kalpana

Sri. G. Prabhakar

Smt. M.A. Rekha

Smt. G.M. Shashi Rekha
Sri. M. Yadaiah

Sri. K. Gowtham Reddy
Sri. M. Krishna Reddy
Sri. Putta Santosh

Ms. Sneha Verghese
Smt. S. Swathi Kiran
Smt. J. Kavitha

Sri. Bollampalli Prashanth
Sri. B. Ramakrishna

Finance and Audit Section
Sri. N.V.R.N Murthy

Sri. R. Sudharshan

Sri. G. Udaya Bhaskar

Sri. G. Anjaiah

Guest House

Sri Amit Srivastava

Sri. P. Venkateshwarlu

Member & Assistant Administrative Officer

Principal Scientist (Entomology)

OIC & Principal Scientist (Farm Machinery Power)

Member & Senior Scientist (Soil & Water Conservation Engg.)
Member & Chief Technical Officer

Member & Assistant Administrative Officer

Assistant Chief Technical Officer

OIC & Principal Scientist (Farm Machinery Power)
Technical Officer

Technical Assistant

Technical Assistant

Senior Technical Assistant

OIC & Scientist (Horticulture)

Technician

Chief Administrative Officer
Assistant Administrative Officer
Assistant Administrative Officer
Assistant Administrative Officer & DDO
Assist. Chief Technical Officer
Personal Assistant

Personal Assistant

Assistant

Assistant

Assistant

Assistant

Assistant

UD.C.

UD.C.

UD.C.

Skilled Support Staff

Chief Finance & Accounts Officer
Assistant Finance & Accounts Officer
L.D.C.

Skilled Support Staff

In-charge & Assist. Chief
Technical Officer

Technical Assistant
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