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B FEEE R

HIH3ITI-31TE ARAT FHATrad AT ITaUE IR o
& 25 Tl A 14 P Fearg &t 7 Her gu 38 Hdt (19
TafAa, 11 @edeh aur 8 wWfos &) A yg@ &Gl
i, AN, EEd, @9er, S IR Fer S W
IFFEU FRAT H GHeGT HT g1 a¥ 2019 H A aoe #
AR ¥ AU IRYE F e 607.76 oG T9T I

e

o TGN Wl H sFhT freAl S S o
(3MSIMSTHIR  JFAAT), HeIsh (Goewl, F&ra, TN, Fear
@, go, AR, TR FR 2), SERA (AMSIETHIN
o), ol Qo a1, TeE a2, seER
U2, 3R U3, gION, GRERT, ISR i 3,
Becdreee A dggfen aferr 2), ST (eRa ST 5), diw
@GR diw 3) R AW @R A 5, @ @) @@
TRTETEA BHA & BH AT, ARG 3R genfa AT w®
o 3u-afafa, a5 foeeh qarr wfgfaa fe e 2

o WEY Y& IHRATHA 3R AT H HeaAreh 3Eas H
A A & 0T, WEEIRATE & fAffed wel B Sl
W Fen AT 7 FRINegRa Fawamll 3R tiReaiAsacd &
Hedieha Y& foram arr o

o TR HEET e & fow, aww IR gedr # afdd
3PN, TR 3R HSROT HSA HT A FA & AT wehal &
T W AT FEE R FN Sy et & R
wIEEIRATE Hgl F v )

XXX df warEd e Frfemer & TART F&@F &
foT dvqga e

dffears HN  feafdggem,  #EFeedr,  dffieery &
IS XXxdT TIEERRATE wRimer #§ e deon &
o Aar fr e e (J@iw, eana 3R e 7 -
) faAfaa s & fov dega v o o

Srerary e e

HRUE 290: THHTATY, Sk & Hh & e, o o7 3R
Are 99, 3R¥F IrEecy IR Ui eEd F 3RS a9 &
Y 3T 39T & AT (20.65 Fdead/ gEea)

SIGHTRAF YU are e

S HeEEa 73: 3T 39S (10.66 Fdcay gFem) 3R
3Td  TEARTA  do (6.38%) & favw  mSHIvIm-
TANRATATH, 3R & Hasa hes|

Y fAdeT 1: 3T9 3U9 (9.09 TEca/ gFeM) AR 3Tw
o s (3.32%) @T#Hd F [T IEATWR-
TANRATTATH, 3SR & foeter fhea|

XXX @t warSHIRdey FAwEr & SRe wEgA
& T TRAIRAT

WNEARRATE & XXX df aif¥s wEiemer & [{fea =3t &
fow faffes w@Ter wEell § a¥ & e wfia 9w v
TaRISe deheffenal sl Fegd famar arar|

STl YA o - i ¥ HOF wwa

S # 3o REE 3t 39an 4 Rat § i | 60%
arEdfash asdeor (0.6 3MSssey/ WS 3equra) & SRS Tlelr
F WY 3qhar IR [T e wot @@ F 10, 20,
40, 50, 70 3R 80 feal & dm@) # gorerdlel IdH H
AEIH F 80% 3ATH H gued H el fir g, GEd
20% el & gud AR St #1 1.50 & AU F @Y AR
& godr Tac aren e F SN Hr deEr AN seegys A
FuUR & AT 3wpRifda ¥

AT 9Ye dcd Y- Wd A 39S qge & fAv
Aediwe ufadr & fAT 3RF vaUA- vrewry & qof
TUH & T A 60:30:00 FrollamsA/ geI & & H TAdH
STt AR SIS el g oty & e smer 7 3k
TEell HTS & dl SIS H AV INEN GIw A AfwaH

3T (18 Todcel/ §3R) T el & TfoT AUOT & 40-45
et & arg 3R o & Jequra (2.5) # sreET IR g

ThFd e IR T g FAWET Seuree

& far SR & sifaw dwsw da 3R Wr yeu=-
gHfEFdIEe (2 T/ FHRIW) H AT H GAT H F @Y
crEFisA (6aH/ fhehams) & a1y s 3uar 3R N\ F @i
FLAA THEFE 5% & Dsw@ A &GRT & SAF IcuresT aur
semse 3R fdec o W & ueyed & fow &n & &r 2.29
AT A AT H F AT R Hr )

aéqﬁaa;ammmﬁmmmgcuﬁm
# Uzl Aoy &1 veaud- av & it Rl @
gFATRIATG 5% THET (1.0 el fieX -1 9= & edl W
Bgaha 3R 15 Rl & Ao & q@w &, drdr 475 &
AT A sk W ufear & a3sd Besy & HEEor w1
B

HeTF H SaoF FArEl FT GEUa- S 7 gomed
F fau, Safagaor #Re, IWea dRfEwEg  (Shed107

0]
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TAEEE12725) & Al F ddlr 3.23 o & @ A
& ERAIOT BT YA T 3T & SNAmv[d Follell Hl fAdfyad
X TR gl IR H gomel # Fear @Eor F @y drd
2.88 (@I 39UR AUUT & WA AT A9YUT & 30,45, 60 AT
90 Tl & §TE HAT AMRV) o & WTHT2 HT gAT
F AT & fAIeTOr A FES B

ITHETA SUCToral

Frel A

a¥ 2019 & aN@, 9oR REd ®ew, afeagy & 343
Hiccdes YR, 57 dwg 3N Fefta yohR our 3 faeeh wehri
F Fel AT 1 T @M FHO ST F THEAT STHCeSHA
TFHS (58) H WA fasmer, st dfud.ed), emenr #
STHCATSH selldh H S0 @7 3T §1 A5 7 28 e W
S G & Jdeirche fhar am@m| gleagy H OIAET 3HeR
TSI HHIOT qQETor H, H o, daRTE 160, daRTH
161 3R d3RTE 165 F FAW: 6.12 Frelamsd, 6.63
freiema/ae 3R 4.84 fremAAe &1 ied & & 3ua &
Y IRATSIeTeh YRIT AT Hhk NIRTH 161, 39T TG 390
Toit & foT de@ 31t smernsera |

gfieor & faw, @ AT & e afy @ fge & Sifew
veee, gredisAr AR & Har srquEer + | FF @2 fram
[ S @ 1), drafaar FfRSeniar 50 aw/ a7 & FS A
T FRA F AT o FRAE 2% (E4) Ao F Y A
g Fee ofeere F @ren AT F ool P & PR g
el NelTdeT A FHH I H HH dga)k a1l /I &, Fw
3T FARSS 0.3% 3R F1ET gEsiFarss 153 / 9o (E16)
& @y A & AlAge (ST) B e H 3R eed kAW
oo H 3fEr #e W er ddr F gfaRa S geaA (39.17)
& 3R 3T ITUR H Jolell A TISHISAT giorarrs 50a./ Sef
IR AT FF 2fF. am/ S (@) HeT H ST W W AT
ST (40.83) 2|

B gAY

FeT 320 SR IFAAAT T TAC @ I §, A HISIN
& 132 R UOgAIRT F 188 IR MRS &1 Irodarer,
FheIIR, HASHIRT 3R TGHINT & R & ST Sorr=h
Rl 7 3ES ART F Feeaqut R &1 3eren H, fawdren
T ghAR & 9 Hr 3Tgad FA$ (208.74 q.A), ferw &
3VF TEIr (24.26), WaeR TR A mEAT (11.39),
gfafred &1 T&ar (18.53) 3R gfAfher $r oiars (49.15 J=)
3ifercd 1| FeR A, ISAIWINS 8 A o i Fear whr
3% (16.50) o, faedrel & gfAfher v d&ar (5.17) Fdr
it ofr) aigelr 7 Waew ofafreq & dear (16.33) o sy
31fte o

UIUSHART &, Sl YR wolodlel Mol dMes 3R foedren =
o B ITagH Fus HAM:166.30 3R 160.63 3ifFa Hr
o &1 30Fdd Tear & 3curea faware (16.53) 3R
aw&mqm(msna}:agmgaﬂmaaﬁ?a%ﬁmﬁw

[CARSATCRIPS

oo &1 3cutes AZAIRT & dsT g (47.00), Asteorar
deT Mo (46.00) 3R faeare (45.33) # gam i foedren
(18) 3R ufepeorr! (17.33) # 3ifd ufaifher &1 Scurest
sifera faram amm)

CEEECIDE

IEMIRINS, et H Fo 308 FdE A &, 301 A
TANSIR, ¢ faeeh & @1y doliga fomar arar § 3k 3@
F fav 3Ed A9 urea fFar g1 AV @i IedeEr (T
302-308) ¥ TEUIC 3T TASIUIGIIR, A5 feoell A 3MSHY
AR F Aded & fav fom o g RfFem 5w 7 AT
IFAAT W HRT W F v gdeor R owm o oam
TSRS, MTeieh o o 93 Somadr T 1650 90T FHhSAT
TSHITIR-TAINTHEIRATE, TS0, MSTTIR-3RAT  TAST,
IR 3R 3reomae wger 3R ARTes & et v smgfid
Hr|

3cIH

et 7 emId Y T 198 3Ekd SeveleH H, 34
gfafear 7 5 fhaamd/ 3772 & e a wa el @®
2019 & gRieT qdetor fFT aTw SFecaeR # 3.1 fFam/3e? &y
3T 39eT & Ty tlfe Aoz 0.10 fFam. (Pehvg-119) & 9.5
fr.am. /3?2 (felTE-163) & 3T &1 e &, sfewr foien-
1 (9.9) T&/ gRAT) A &l TSE S FUAT (7.5 T/ §HRE;W)
IR gefa (8.3 @&/ geW) W IRFdA 39T gof I, 38
qIg QUA-4 (7.2 TH/ §FM) AR IN-3 (6.4 =1/ §FEW) &l
IR #H, 43 SiAYRRT A &, MSE- 584354 & 20.95
T/ FRW & WY FIW HfUF 3usr go AN ITAaHm I
T (25.09%) 3R ANRRREE  (7.07%) HAT: IMSH-
584353 3T IMSHY- 584343 F gof & TS|

FAEIT 32T & AU 3HeXh & FHodichel WBTOT A, Ig 9
T % 3TIad 39 (19.00 T/ gHRIR) ses oAedr H gof
TS, ITF a9 MEEIAA (16.00 & gFEIR) R &Y
(16.00 T/ gRIM), RS H & FfF el F, T $
e H 3TadA 39T (19.20 T/ §HREI) gof Hr IS, 3TH
91g dles AMfear (18.90 &/ garewR) 3k dishivaw 121 (18.70
T/ §FEIN) gof TohaT 7| FASRA & HF H 24.60 T/ gF;W
Fr 30FaH YeErR cof A TS, IS T MEIA (19.35
&/ geReA) 3R Ses AIfedn (16.75 &1/ §oReAR) A gU
e H, SRRl & d, delivg 95 # Shaoph Fmer
FT AT Tel ¢@ for|

gear

FIIGAR H Fol 275 SRR T TR&T0T fohar aam 3R @i
SRl & Aol 3R aREiRe R omm snwst &
FifEgh faeavor & gar = & f&awm, Yean 3R agorEedn
F AMCsr #H e [(fAyae g gl #§ sArT v gadrs
JFaeEl A @ dlgg YA F f¥RaA Iue R @
TS Tolg erell (52.33 €&/ §FEA) & Jofell H Ak Tollict
ol WA (49.83 =1/ §FEIW) & Ui 50.25 ¥ o 54.17



T O F AR ol AT A FAREST A ERerr 3R
HohiehaT TR T4 180 Qe & § 3iflIehad 39T TSI -
74 (275 TmwE/dleT) F eof i WS, 3T dIC TASIUT- 86 (265
arA/dten)| G #, 176 SATAGH AT H1 EETOT R
IAT| 9T SRR & 40 e/ gFeIR O 3% 3uer e@mr
AT, 16 HTTdRT o 31 TA/ gFeIR T 40 T/ gFed AR
22 SR & 25 T/ g & 30 T&1/ g fe@mam|
gedl & oifds qqetor F, AWhaw 39T A, (Bedr | 75%
ATSEISTeT 3EThdl & s& 100% Sfded @) & gof $r a1s,
TTEET 39T 28.29 To/ gaeAX § deaRdrd fHaiRA # &1 (gedr
$r 100% Sifaw @g 100% ATBEISTT & SRR §) STl 39T
27.42 T/ g, €16 (§oal I 75% TSClold 3TARIRAT +
HeA U ded) TIER 3ueT 26.39 <o/ gHeI §OSEfH
SRUET # AWSRIA 3997 (22.00 T/ gFW) & S &3
(100% Sifas @G + F&A 9q9F) H gof $HT T |

FYFTAR H, NTHAIR -2 F grs@isAf 3R Samey 35 &
HOH WA F HIFd G A 9oT T (5.5 diSiag) MR
Tecdt ear (14.0 NENIATE) 1 7GeTad 39T 3w @, ot &
0T &1 gorer H waAT: 19.9 AR 262 dEBME gech g
3R gochr geaT go H TS| FARIST H d2é2 3TER (32.00
T FRAN) F HRFAH 39S 3k A TS TEF A A2
(30.92 a1/ gFAT) 3R M2A3 (30.67 T/ gFAI)| eivelr F
vz (313 58.52) H Teig Aiferar (ME3ms = 28.89) 3R
ol Aerel (MBS = 30.00) H TEH FH Ucd! selsc 9T
gt o I am)

A HeXd & FAlTAd USlfd TeToT H, 3edeadd H,
TAETHST 2 & gfa Y i 3z9 IusT (142.7 ;) et H,
g% 9l 3edadd H AFH. 347 (136.7am) iR vaAdiuasT
10 (134.7am) 81 S&fed e &, s dm Serd
(3METFES1) o FRFdA g IUST 28.6 T/ FFCIX ol T
A S8 dg IETHST 2 (27.5 T/ gFEI) 3R IMSTHST
4 (25.4 T/ gFEI) B

gaT AT

NRRE & WAg Jawa e & TEee-1 F 93 &
fRaA Fa (9.14 Fex) 3R TeA R_Ear (58.55 V)
ifpd #r 3R vATE 4 F Yodl HT HaA w9s (20.14
FAr), Yeat @ [{EAR (9.15 .:A) war i TEA (667),
Tehel Wel dofel (53.0 Jm#) 3R A 39T (286 7MA/ME) gof
H W gEer  # SNever SdTEseditATe 29
(972), SvERshaTATE 9772 (507) IR SdEhFdvAT:
22 (498) & HAW: Wel N NWHIF AT TEAT o I
ST StfiuEehehdl 29 o HTHaH Yoh IHERIC & 309
(9817.20 ) 3R FEr Sfadr & 39S (2721.60 ;H) o
Eal

el & a¥ 1996-97 & ERIA @MU T oliaT & FHATATeH &
IR ARMSTAh SNAUHRT F T Frar =ar| 9 v s #
5.89 & 7.15 #Hex FT IR &, == & 35-40 A. A FT IR

CAR-AICRPS Avissd Report 2019

3R IR & 2,50 #. & 3.05 . dF iR & IRIRS 7 24
3FARE F TET -1 & ITadH U8 Y FES 11.78 4. #Hex g9
1 78, TS TG TG A% & U5 A FA (9.31 Hew) f;
ool #F THT-3 (11.63 #Hiew)

RS # Ao U v geEET F aRE IR # 8
-5 7 9z & 3f0edd Fus (2.81 Hex), Wig Hr T
(10) 3R T 71T (16.84 V. #r) co1 ;W TS|

Bicp

BER & I & &0 # RER gow, RBERyAT 3R AR
e &y ufdar & v @ Al I w1 oAedid
forar arar ar| fiT A 39 F 32.4 g gfa der (deg -292)
¥ 97.5 I gfa dier (o -227) dF iR &1 aieT H YeEr
F v g9 ImIeE 3FAT Sivg 218, duw 224, fwg
-227, 3ww -240, IuT -244, Av=-280, Hww -293, IvA
-313, wa-316 3R JAvg -329 A SeaR A, gAw 5 def &
ST 3UST & MUR W 230 FAR H Hediched A W 25
IR A3 dF Il ARAR-475 (33.14 1) & SR Il
FS geed, A R IRAT F TR A ulFwr F AT
T 39T W Ageaqol GHIG STell| 45 0wy # 3qary g
TF He o ’Os afer i 3ifFa Far st oy e 3R N
FC & 3T GAT & S F SRS 39 Gof A TS| SR
1 o SfERm & 3w afawr §i9 & SR 399 # 3careeT
Tl 60:30:00 RN TAWSH / §. & YA o e SUART
T o 3w gfawr AT & |- 3997 gof A

TeT0T FT IT TE FabAREA F dF, WSS &
garE arer gt # W1 FT IUTA PgFEIAR (5.30 NE3E)
IR S (18.94 dEBME) F A ¥, Fefd FARES IR
TG A AT Hewl (0.2%) Uedl W BSHaAl W oAdA
AT ITAT FAA: 425 IR 54% fwSs| S A
EFHRIATSA 5% THET 0.1% & o BDsHE aa W wgaas
(10.80%) T 3MUa= 3R 17.183 fFdeal/ gredx Hr fehds
@IS 39S gof dT TS|

SRT

a¥ 2018-19 & & & Rl arsuefier da Tl & faw dder
IR IS & ded SN T gw gfafedt w wlietor fRar am@m
QT & FR ¥ TAET 3R 3MESE gt F asaefier der
(%) & fou ufafeat & &9 Ayl iR & war Fen
WguA - 42 3 RS- 345 H 4.33% FHT Hi&hdH arsaefier
deT &@r I, JeIRATd WYUA - 38 H 3.60% S C AT
# ~geaA 2.80% R @gua -39 & -4 o famar amm
SR & AT drel & st & [T F gar wem § &
tfhs 3 A 3f@Faa dWaa FA (79.09%) IR ST &
39T (259 fFded/ §HRI) A 25 Seegsl 25 AH TS /
TR & WY ol AT T AT, SHF §IG FoAAT=ST 50
Seeggloll 20 A UNE/ gFEAW (E12) 1.74 @@ 3rqard &
gl I REmdeam 25 ssog St 25 I TS/ gEe
& A BsHE & 3ER & T FfEITHT 7 F e 1|

¥
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5% a1 RAFADs 21.7 TEA 25 AH WISRFEI( A1) o
yedld fFar ar, fSwe ufhs ey #F 76.01% 3fEd v
3R e & 3uST (2.44 TFded gHRI) A Ao FT 1.64 T
F Ty Al Sefe gt 9 fr siea ofes ey sifeas
(39.00) 3R #eTad dieT 3usT (1.35 TFdeel/ §FIN) Ao
fag=or (&10) & go fhar arr or @e IwERY A, aruher
A & SfAerd 3de Ageaqor et ATl

atw

% & Atew A7, SHes & gpfas oRfeufadt # die &
e wRafcdt & w & 7 O WARTT sAST B oFGAAH
Nadr IATE- 2012-8 (10.0%) F & 715 Safh 1fhan dear
STE- 2016-05 (30.0%) F gof & S| A7 A Agar 10.0 &
30.0 gfcrerd d& 2

FARIS ¥ WS F 14 gfafeai @1 qderor fear o, e
THUATS- 125 & 3ifFdd 39T (15.06 TFdeal/ gFeIR) g &l
3R 38F a9 uhuAvd- 123 (14.37 Faea/ gRem) 3R
THTATA- 121 (14.02 fFaed/ gae) | AR &, Af¥sdd e
3097 UHUATS- 116 (21.51 [Fdca/ gemm) & cof &1 78,
3% dI¢ THTATH- 117 (20.10 Fdea/ gFea) 3 vhraAva-
123 (19.30 fFdear gaear)| SEfee # W & yehe R fn
THTATA- 124, 127 3R ThuaATa- 119 Y T TU= | R
Ged # % & Ugg SNl ThRI &1 Hedishel fham arm 3R
I I R ThUATA- 128 (19.917F e/ gFeT) H T9d SIer

@t A YeEr gé, 5% 9 UHUATH- 121 (19.49
fFdacel/ gFeIR| dqEr  H, UHUATA- 123 (28.04
fFacar/ gFeIN),  THTATA- 118 (2552  [Fdea/ gFe),

UHUATA- 126 (25.34 T&dcdl/ §FeaR), UHTATA- 119 (25.22
Facal gFeeR) 3R TwTATa- 127 (25.12 Fdca/ gFeIR) @
3eTehl 3Td SIoT 39T o HROT 12T Sl JhR AT IAT|

Ay

Siieey 3R FARIST A Thoir 123 & 3ifbehcs @isT 39T
21.23 faded /g 3R 16.25 Todcel geay 3ifed &r
Y SeEfe FaaRr #§ theie -122 & e 0F die fr
Yerark (2078 faded/gweE) IR W # (161
fFdeel g 3T H| FEFER 7 Thod 124 (22.66) o
g aier if¥ead ®elr 3R uweli 134 (11.60) & T A
gol fopar rr| wia celfe (2uaA?) &l & 39sT & 124.06 AH
& 3iaa & @y 98.07 IH H 174.67 WH dF Hewtar giar
gl

crccien)

FHARIS H Hedichel [T 0 JisfarsaT Hr 13 yfafteat # @,
FRFIH 3T HET-1 (8.53 Frdeal/ FRW) F aof A S,
% 9% TRITSY- 10 (8.26 Rdcey fRw) 3N TITSL- 7-187
(8.19 FRM) | X & Hedihal T a5 ylafSedt #, vovs-
14-3 (9.66 fFdcdl/ gFRW) & ITAdH 39S gof HI IS, 3TH
dC  TAUE-14-8  (9.38 fFdeel 3RI), TT-73  (9.38
frdea s9e2R) 3R TU- 6 (8.73 Fdea/ SRW) I TH-GE F

[CARSATCRIPS

WX ¥ 3R Fo@ =S JF o7 T -1 (7.93
e/ gFeaR) T FIhr gk |

Aare

FARIS  H,  HORAH 3US  TASERT -20  (8.88
Faca/ gRem) H o T T3, FES dG TOA-1 (7.77
Fded/ gFeaR) 3T 3MEUA- 1 (7.29 Fded/ gFeR) & 3R A=
o F HYFd A FH O USIH IUS TASEE- 20 (8.40
fFaca/ grey) fws 18 sEk W@ woA-1 (761
fFgeel/ gFeaR) 3R ETA- 1 (7.24 Fded/ geaR) &1 el
A, Ufd TRW ITgdd 39 IETA1 (7.00 TFdcd/ gFeaR)
gl @ A At @ &, @i fr IuaT F4.56-9.90
fFdeel/ g AR A

AT

FWR & 200 SHCAGA IFAE @ S IR AR &
ffe IRA TUET ¥ vhT fFe v, 5= 36 fageh dae
affer § foEd awie Red w®ew, vasguead!, AR
A wiera fRar amar §1 200 I F @, 22 3 @
3951 3R IUTCAT & WY H ITRATSeAh I1T 1T

$HT & Ueldhea W INNGTAh (FFARTH FifFaeai#) &
AT gig & Eeh HelT-3He[T TSNERRE FHah (HET
Fr vOd F T ATIANSRAF) F 5T [ weaHRar ¥ gar
Terr & o grewistar faRe o fogaor afga 3= 3msdreed v
ST HTHT SgR Yed fhar B

FTATSRT

3call Ao f Yea wwifzdl & Try-wy e Rad
TUAA, THHIUUHA- & & I SHTAGH & THT fhu aw
70 AT FFT SHCATSH HI TET0T FRAT ST &1 39T 3R
THARITS de HHA H G F WY A T IRASTAR
TRepor  §  THIRT-Fos- 192, THIRT-HoAs- 158, THIHRT-
FoNs- 172, TAART-Fois- 177, THIRT -Fois- 170, THIRT-
Fors- 149 3R THIRT-FAS -167|

oTaCar A9oT [T FT 3earea AR Raor
WNEARRATE Fal o Fel BT & 4.16 9@ FZ T@NT
FA, ST & 10338 THY, 50 T godr, 30 T e,
JRI%T F 1294 AU, TG & 1048 Somle), groer &
150 IM¥e 3R gTarial & 250 N F71 JAeRor fFar &1 s
AT #, 324 fFdea afaar, 70 fFdea SiRr, 30.5 fodea
i, 61.71 Fdea Al 3K 10 fFaY s i aral &
e 3R faaRor foRar |

@A F1 geataRor

RBffe ol & dafasl & adaaq deafRal & S
o & fov aREw v fRar § iR segEue qef arde
g & 99 s dieffRat & Aremw ¥ hae amnfeaa gar
gl a¥ & kel vellid $o diedififrar Fefaf@d &)




3+ 3usr & arelr FeA - FuE B e

o gl @1 Aol fRER (gX) HT AAS F ged|
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I Executive Summary

ICAR-All India Coordinated Research Project on
Spices with 38 centres (19 regular, 11 co-opting
and 8 voluntary centres) spread over 14 agro
climatic zones in 25 states of the country
coordinates the research activities on spice
crops like black pepper, large cardamom, small
cardamom, ginger, turmeric, mango ginger,
cinnamon, nutmeg, clove, coriander, cumin,
fennel, fenugreek, ajwain, nigella, saffron and
kalazeera. Annual budget for the year 2019 was
Rs. 460.57 lakhs as ICAR share.

New initiatives

» Twenty one varieties of spice crops viz,
small cardamom (IISR Avinash), ginger
(Suprabha, Suruchi, Suravi), turmeric (Roma,
Surama, Rashmi, UBKV Turmeric 2), nutmeg
(IISR  Keralashree), coriander (Rajendra
Dhania-1, Rajendra  Dhania-2, Ajmer
Coriander-2, Ajmer Coriander-3, Suguna,
Susthira, Gujarat Coriander 3, Chhattisgarh
Sri Chandrahasini Dhania 2), cumin (Gujarat
Cumin 5), fennel (Ajmer Fennel 3) and
fenugreek (Ajmer Fenugreek 5, Lam Sonali)
were gazette notified by Central Sub-
Committee on Crop Standards, Notification
and Release of varieties for horticultural
crops, New Delhi.

» In line with food safety assurance and
minimization of the pesticide residue in
spices, evaluation of strobilurin fungicides
and actinomycetes was initiated in black
pepper at various black pepper centres of
AICRPS.

» For sustainable spice production, new
programme on priming of rhizomes for
enhanced germination, vigour and storage
rot suppression in ginger and turmeric were
undertaken in various AICRPS centres of
different agro climatic regions.

Varieties recommended for release in
XXX AICRPS workshop

Three varieties of spices for specific traits (one

each in fennel, ajwain and nigella) were
recommended for release in XXX AICRP on
Spices workshop held at Tamil Nadu Agricultural
University, Coimbatore, Tamil Nadu.

Climatic resilient variety

RF 290: Fennel variety from SKNAU, Jobner for
high yield (20.65 q hat) with long and bold
seeds, more umbellets and seeds per umbel.

Varieties with industrial application
Ajmer Ajwain 73: Ajwain variety from ICAR-
NRCSS, Ajmer for high yield (10.66 q hal) and
high essential oil (6.38%).

Ajmer Nigella 1: Nigella variety from ICAR-
NRCSS, Ajmer for high yield (9.09 q hat) and
high oleic acid (3.32%) content.

Technologies recommended during
XXX AICRPS workshop

Five location specific technologies in different
spice crops for various states developed during
the year were recommended during XXX Annual
workshop of AICRPS.

Water use efficiency - more crop per drop
Drip irrigation and fertigation in cumin:
Fertigation with water equal to 60% of actual
evaporation (0.6 IW/CPE ratio) at an interval of
4 days and 80% recommended dose of fertilizers
through soluble fertilizers at different growth
stages (10, 20, 40, 50, 70 & 80 DAS) is
recommended for improving the yield and WUE
in cumin in light textured soils of India with 20%
water saving and B:C ratio of 1.50.

Soil nutrient management- for boosting
farm yield

Fertilizer management for multi cut
coriander- Application of NPK as 60:30:00 kg
hat as full dose of phosphorus and half dose of
nitrogen as basal as well as remaining half dose
of nitrogen after first cut i.e. 40-45 DAS for
securing maximum yield (18q ha!) and B:C ratio
(2.5) is recommended.
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Integrated pest and disease management-
for sustainable spice production

Organic nutrient and disease management in
cumin- Soil application of vermicompost (2 t
hal) + seed treatment with Trichoderma (6 g
kg1) and spray of neem seed kernel extract 5%
were recommended for organic production and
management of diseases like blight and wilt of
cumin with B:C ratio of 2.29.

Management of powdery mildew in coriander
using new generation fungicides- Foliar spray
of hexaconazole 5% SC (1.0 ml litre-! of water) at
the time of initial appearance of disease and
second spray after 15 days interval controls
powdery mildew of coriander with B:C ratio of
4.75.

Bacterial wilt management in ginger- For
organic system of cultivation, adopting soil
solarization along with the biocontrol agent,
Bacillus licheniformis (GAP107 MTCC12725)
launched as Bacillich controls bacterial wilt in
ginger with B:C ratio of 3.23. For inorganic
system of cultivation, CaCl; along with soil
solarization controls the disease with B:C ratio of
2.88 (both treatments to be imposed at the time
of planting and at 30, 45, 60 and 90 days after
planting).

Research Achievements

Black pepper

During 2019, Pepper Research Station, Panniyur
maintained 343 cultivated types, 57 wild and
related types and 3 exotic types of black pepper.
The collected germplasm accessions (58) from
Konkan region has been maintained in the
germplasm block at Department of Horticulture,
Dr. BSKKV, Dapoli. Berry set was observed in 28
accessions at Yercaud. In the inter varietal
hybridization trial conducted at Panniyur, the
hybrids viz,, PRS 160, PRS 161 and PRS 165 were
found to be promising with mean green berry
yield of 6.12 kg/vine, 6.63 kg/vine and 4.84
kg/vine respectively. The hybrid PRS 161 was
the most promising with respect to yield and
yield attributing characters.

For the trial, biological management of slow
decline in black pepper, soil application of
Trichoderma viride + neem cake @ 2 kg/vine

[CARSATCRIPS

(T1), soil application of Pochonia chlamydosporia
@ 50g/vine followed by soil drenching with P.
fluorescens @ 2% (T4) were significantly
superior in reducing yellowing due to slow
decline disease in black pepper at Panniyur. At
Sirsi, percent disease intensity was minimum
(39.17) in soil drenching with copper oxy
chloride @ 0.3% and cartap hydrochloride @
15g/vine (Ts) during onset of monsoon (June)
and again during the third week of august and it
was on par (40.83) with soil application of
Trichoderma harzianum @ 50g/vine and neem
cake @ 2kg/vine (Ti) as compared to other
treatments.

Small cardamom

A total of 320 cardamom accessions have been
maintained which includes 132 at Mudigere and
188 at Pampadumpara. There was significant
difference among the accessions of farmer’s
varieties of small cardamom with respect to
their vegetative characters at Appangala,
Sakleshpur, Myladumpara and Pampadumpara.
At Appangala, the genotype Thiruthali recorded
highest plant height (208.74 cm), more number
of tillers (24.26), number of bearing tillers
(11.39), number of panicles (18.53) and panicle
length (49.15 cm). In Sakleshpur, number of
tillers was significantly more in ICRI 8 (16.50),
number of panicles (5.17) was significantly more
in Thiruthali and number of racemes/panicles
(16.33) was significantly more in Paupali.

At Pampadumpara, the genotypes viz, Njallani
Green Gold and Thiruthali registered highest
plant height of 166.30 and 160.63 respectively.
Maximum number of tillers was produced by
Thiruthali (16.53) followed by Patchakai (14.97)
whereas more number of tillers were produced
in Wonder cardamom (47.00), Njallani Green
Gold (46.00) and Thiruthali (45.33) at
Myladumpara. Significantly more panicles were
found in Thiruthali (18) and Panikulangaral
(17.33).

Large cardamom

Out of total 308 accessions at ICRI, Gangtok, 301
have been registered with NBPGR, New Delhi
and obtained IC number for the same. Passport
data of remaining seven accessions (SCC 302-
308) has been sent to NBPGR, New Delhi for the



allotment of IC numbers. Survey was conducted
in the state of Sikkim to collect new accessions.
ICRI, Gangtok also supplied 1650 planting units
of large cardamom to ICAR- NOFRI, Tadong,
ICAR- RC NEH, Barapani and beneficiaries from
Arunachal Pradesh and Nagaland.

Ginger

Out of 198 ginger germplasm studied at Pottangi,
34 entries yielded more than 5 kg/3m? fresh
rhizome. The range of plot yield being 0.10 kg
(PGS-119) to 9.5 kg/3 m2 (PGS-163) with the
mean yield of 3.1 kg /3 m? in tested germplasm
accessions during Kharif 2019. At Raigargh,
Indira Ginger -1 (9.9 t ha'l) recorded maximum
yield over two national checks Suprabha (7.5 t
ha1) and Suruchi (8.3 t ha) followed by IN-4
(7.2 thal) and IN-3 (6.4 t ha'l). At Barapani, out
of 43 genotypes, [C-584354 recorded the highest
yield with 20.95 t ha?l. Highest dry matter
(25.09%) and oleoresin (7.07%) content were
recorded in 1C-584353 and 1C-584343
respectively.

The variety Maran recorded the maximum yield
of 26.75 t haland 25.92 t halin IISR organic
package and KAU organic package respectively
at Ambalavayal. Between two organic packages
(IISR organic package and RPCAU, Bihar organic
package), both were on par. Among the three
varieties evaluated at Dholi, (Nadia, Surabhi and
Suprabha), all the varieties were on par for yield.
At Kumarganj, the maximum yield was observed
in V1T3 treatment (14.75 t hal) followed by
V2T3 (13.00 t hal) and V3T3 (12.67 t ha1).

Turmeric

A total of 275 genotypes were conserved at
Coimbatore and all the genotypes were
evaluated and characterized. Statistical analysis
of data revealed wide variations for growth,
yield and quality parameters. Fourteen out of
sixty seven accessions maintained at Dholi
recorded high yield ranging from 50.25 to 54.17
t ha! against the check variety Rajendra Sonia
(49.83 t ha'l) and eight accession compared to
Rajendra Sonali (52.33 t hal). Out of the 180
accessions maintained and evaluated at
Kumarganj, maximum yield was recorded in
NDH-74 (275 g/plant) followed by NDH-86 (265
g/plant). At Pundibari, 176 germplasm
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accessions were maintained. Five genotypes
showed above 40thal yield, 16 genotypes
showed 31 t ha! to 40 t ha! and 22 genotypes
showed 25 that to 30 t hal.

In turmeric organic trial, the maximum yield was
recorded in T: (100% organic manure
equivalent to 75% N requirement of turmeric),
with a yield of 28.29 t ha', followed by T
(100% organic manure equivalent to 100% N
requirement of turmeric) with a yield of 27.42 t
hal, Te (75% N requirement of turmeric +
micronutrients)) with a yield of 26.39 t hat at
Mizoram whereas at Barapani, maximum yield
(22.00 t ha'l) was recorded in T3 (100% organic
manures + micronutrients).

At Coimbatore, combined application of capsule
formulation of Trichoderma and GRB 35 in BSR-2
recorded minimum incidence of leaf spot (5.5
PDI) and leaf blotch (14.0 PDI) compared to
control that recorded 19.9 and 26.2 PDI of leaf
spot and leaf blotch respectively. Maximum yield
was observed in V2T2 treatment (32.00 t ha')
followed by V2T1 (30.92 t ha'l) and V2T3 (30.67
t hal) at Kumarganj. Significantly lowest leaf
blotch disease was recorded in Rajendra Sonia
(PDI=28.89) and Rajendra Sonali (PDI=30.00)
against control (PDI=58.52) at Dholi.

In the coordinated varietal trial of mango ginger,
NVMG 2 registered high per plant yield (142.7 g)
followed by Acc 347 (136.7 g) and NVMG 10
(134.7 g) at Ambalavayal whereas at Raigarh,
Indira Mango Ginger 1 (IMG 1) recorded highest
rhizome yield 28.6 t ha'! followed by IMG 2 (27.5
thal)and IMG 4 (25.4 t hal).

Tree spices

Among the nutmeg accessions conserved at
Pechiparai, MF- 1 recorded maximum tree height
(9.14 m) and stem girth (58.55 cm) and MF 4
recorded maximum leaf length (20.14 cm), leaf
breath (9.15 cm), no. of fruits (667), single fruit
weight (53.0 g) and mace yield (286 g/ tree). At
Dapoli, the genotypes DBSKKVMF 29 (972),
DBSKKVMF 9772 (507) and DBSKKVMF 22
(498) recorded maximum average number of
fruits respectively. The genotype DBSKKV 29
recorded maximum dry nut yield (9817.20 g)
and dry mace yield (2721.60 g).
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Among the germplasm of clove planted during
the year 1996-97 at Dapoli, four promising
genotypes were selected. The plant height varied
from 5.89 to 7.15 m, girth ranged from 35-40 cm
and spread varied from 2.50 m to 3.05 m. Among
the 24 accessions at Pechiparai, SA-1 recorded
the highest tree height of 11.78 m, followed by
SA-3 (11.63 m) compared with local check tree
height (9.31 m).

Among the twelve accessions of cinnamon
evaluated at Pechiparai, CV-5 recorded
maximum tree height (2.81 m), number of
shoots (10) and stem girth (16.84 cm).

Coriander

One hundred forty accessions of coriander were
evaluated along with Hisar Sugandh, Hisar
Bhoomit and Hisar Anand as checks at Hisar. The
seed yield ranged from 32.4 g per plant (DH-292)
to 97.5 g per plant (DH-227). The most promising
accessions for seed yield were DH-218, DH-224,
DH-227, DH-240, DH-244, DH-280, DH-293, DH-
313, DH-316 and DH-329. Out of 230 accessions,
45 accessions were better than best check
variety RCr-475 (33.14 g) on the basis of seed
yield per 5 plants at Jobner.

Cutting management, varieties and fertility
levels affected significantly on coriander seed
equivalent yield. Adopted one cut at 45 DAS
recorded significantly higher coriander seed
equivalent yield over two cut and without cut.
GDLC 1 produced significantly higher coriander
seed equivalent yield over GCo2. Application of
60:30:00 kg NPK / ha recorded significantly the
highest coriander seed equivalent yield over rest
of the treatments.

Among the six fungicides tested, the disease
incidence in propiconazole sprayed plants was
less at Coimbatore (5.30 PDI) and Jagudan
(18.94 PDI) whereas at Kumarganj and Raigarh
foliar spray of wettable sulphur (0.2%) showed
minimum disease intensity of 4.25 and 5.4%
respectively. The minimum (10.80%) disease
intensity and maximum seed yield of 17.183 q
ha! were recorded with foliar spray of
hexaconazole 5% SC @ 0.1% at Jobner.

[CARSATCRIPS

Cumin

Ten entries of cumin under CVT and IET were
tested for volatile oil content during Rabi 2018-
19. The analysis of variance revealed significant
differences among the entries for volatile oil (%)
both in CVT and IET. The maximum volatile oil of
4.33% was observed in CUM-42 and RZ-345
followed by 3.60% in CUM-38, while minimum of
2.80% was recorded in CUM-39 and GC-4 in CVT.
Pooled analysis of three years data from Jobner,
revealed that maximum mean reduction in aphid
population (79.09 %) and seed yield (2.59 q ha1)
were recorded with thiamethoxam 25 WG @ 25
g a.i./ha followed by clothianidin 50 WDG @ 20 g
a.i./ha (T2) with 1.74 B:C ratio. It was statistically
at par with treatment of spray with
thiamethoxam 25 WG @ 25 g a.i./ha followed by
thiacloprid 21.7 SC @ 25 g a.i./ha (T:) which
exhibited 76.01 % mean reduction in aphid
population and seed yield (2.44 q hal) with a
B:C ratio of 1.64. Whereas maximum (39.00)
mean aphid population per plant and minimum
seed yield (1.35 q hal) was recorded in
untreated control (Ti0). The percentage of
volatile oil did not differ significantly among
treatments.

Fennel

During Kharif season, thirteen entries of fennel
were screened under natural conditions at
Jagudan. The minimum intensity of Ramularia
blight was noticed inJF-2012-8 (10.0%) while
the maximum intensity was recorded in JF-2016-
05 (30.0%). The disease intensity ranged from
10.0 to 30.0 per cent.

Among 14 entries tested in CVT at Kumarganj,
FNL-125 recorded maximum yield (15.06 q ha1)
followed by FNL-123 (14.37 q ha'l) and FNL-121
(14.02 g ha1). At Hisar, maximum seed yield was
recorded in FNL-116 (21.51 q ha!) followed by
FNL-117 (20.10 q hat) and FNL-123 (19.30 q ha-
1. The CVT at Jagudan revealed that FNL-124,
127 and FNL-119 ranked in top three positions.
Fifteen genotypes of fennel were evaluated at
Pantnagar and found that the highest seed yield
was observed in FNL-128 (19.91q ha?) followed
by FNL-121 (19.49 q ha'l). At Navsari, FNL-123
(28.04 q hal), FNL-118 (25.52 q ha't), FNL-126
(25.34 q ha1), FNL-119 (25.22 q ha'!) and FNL-



127 (25.12 q ha'') were regarded as promising
genotypes due to their higher seed yield.

Fenugreek

FGK 123 recorded maximum seed yield of 21.23
g hal and 16.25 q ha'! at Jobner and Kumarganj
whereas FGK-122 recorded significantly highest
seed yield at Navsari (20.78 q ha!) and Raigarh
(16.1 g ha). At Coimbatore FGK 124 (22.66)
recorded maximum number of pods per plant
and FGK 134 (11.60) recorded the lowest. Seed
yield per plot (2 m?) varied from 98.07 g to
174.67 g with a mean of 124.06 g.

Ajwain

Out of 13 entries of ajwain evaluated at
Kumarganj, maximum yield was recorded in 1A-1
(8.53 q ha) followed by NDAJ-10 (8.26 q ha't)
and HAJ-7-187 (8.19 q hal). Among the entries
evaluated at Guntur, highest yield was recorded
in LS-14-3 (9.66 q hat) followed by LS-14-8
(9.38 q ha't), AA-73 (9.38 q ha'l) and AA-6 (8.73
g hal) which were on par with each other and
significantly superior to the best check Lam
Selection-1 (7.93 q ha).

Nigella

At Kumarganj, maximum yield was recorded in
NDBC-20 (8.88 q hat) followed by AN-1 (7.77 q
hal) and IN-1 (7.29 q ha!) and three years
pooled data showed maximum yield in NDBC-20
(8.40 q ha) followed by AN-1 (7.61 q ha'l) and
IN-1 (7.24 q ha't). At Kalyani, highest yield
per hectare was recorded by IN1 (7.00 q ha1). At
Kota, the seed yield ranged from 4.56-9.90 q ha..

Saffron

200 germplasm accessions of saffron collected
from various hot spots of Jammu and Kashmir
including 36 exotic collections are maintained at
Saffron Research Station, SKUAST, Kashmir.
Among 200 accessions, 22 were found promising
with regard to yield and quality.

The results on in vitro efficacy of isolated
rhizospheric fungi (nonpathogenic to saffron
crop) against mycelial growth of corm rot
pathogen (Fusarium oxysporum) of saffron
revealed that Trichoderma viride showed
significantly superior performance as compared
to other isolates including the control.

[CAR-AICRPS Assussl Reprt 2019

Kalazeera

The germplasm comprising of 70 accessions
collected from foot hills of Northern Himalayas
as well as germplasm available at Saffron
Research Station, SKUAST-K are conserved.
Some of the promising accessions with regard to
yield and essential oil content identified are SRS-
KZ-192, SRS-KZ-158, SRS-KZ-172, SRS-KZ-177,
SRS-KZ-170, SRS-KZ-149 and SRS-KZ-167.

Production and distribution of quality

planting material

The AICRPS centres have multiplied and
distributed 4.16 lakh rooted cuttings of black
pepper, 10338 suckers of cardamom, 50 tons of
turmeric, 30 tons of ginger, 1294 grafts of
nutmeg, 1048 seedlings of nutmeg, 150 grafts of
cinnamon and 250 seedlings of cinnamon. In
seed spices, 324 q of coriander, 70 q of cumin,
30.5 q of fennel, 61.71 q of fenugreek and 10 kg
of ajwain seed material were produced and
distributed.

Transfer of technology

The scientists of various centres have taken
earnest effort to popularize the latest
technologies as the research is meaningful only
farmers are benefited through technologies.
Following are some of the technologies
demonstrated during the year.

High yielding varieties- boon to farmers

«» Demonstration of transplanting of Rajendra
Sonia variety of turmeric (Guntur)

< Demonstration of high yielding turmeric
variety CO 2 (Coimbatore)

«» Demonstration of TCP-129 turmeric variety
for yield and tolerance to foliar diseases
(Pundibari)

Rapid  multiplication of planting

materials- for minimal expenditure

« Production of black pepper plants using
rapid multiplication method (Pechiparai)

+ Protray technology popularization in
turmeric in Paderu, Dumbriguda and Araku
in collaboration with KVK, Kondempudi,

Visakhapatnam (Chintapalle)
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% Protray cultivation technique for quality
seed production of ginger & turmeric
(Pottangi, Nagaland)

% Demonstration of pro-tray propagation

technique for ginger and turmeric, soft wood

grafting technique in nutmeg and kokum,
bush pepper production technology (Dapoli)

Processing and value addition- for

capturing market

% Preparation of preserve and chutney from
nutmeg rind (Dapoli)

% Processing of turmeric (Dapoli)

Plant protection- for improving plant
health
« Demonstration of
black pepper wilt
village (Yercaud)
+ Rhizome treatment with propiconazole
@0.2% + foliar spray with propiconazole
@0.1% at 90, 105 & 120 DAP in turmeric in
0.5 acres (Dholi)
Apart from the above field level demonstrations,
the scientists popularised technologies by
conducting trainings and attending as resource
persons in trainings and seminars and also
through various media (newspaper, radio talks
and TV programmes). ICAR-IISR in collaboration
with AICRPS has developed ICAR Turmeric, ICAR
Ginger and ICAR Black pepper mobile apps to
help the farmers by providing relevant
information on varietal wealth, cultivation,
management and protection aspects.

biocontrol agents for
control at Karadiyur

Success stories

High yielding varieties- for
maximization

Under AICRP on Spices at Dholi centre, high
yielding varieties of different spice crops viz,
turmeric (Rajendra Sonia and Rajendra Sonali),
coriander (Rajendra Dhania-1, Rajendra Dhania-
2 and Rajendra Swati), fenugreek (Rajendra
Kanti and Rajendra Abha), nigella (Rajendra
Shyama), fennel (Rajendra Saurabh) and ajwain
(Rajendra Mani) have been developed. During
2019, about 43.3 tonnes of turmeric seed was
produced which was procured by progressive
farmers, various government and non-
governmental organizations of Bihar as well as

income
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adjoining states. Because of high productivity
and high curcumin content of turmeric varieties
like Rajendra Sonia and Rajendra Sonali, it was
procured by the farmers of other states viz,
Uttar Pradesh, Gujarat, Jharkhand, Telangana,
and Andhra Pradesh. Seed spices (coriander,
fenugreek, fennel, nigella and ajwain) 15 q each
were produced and made available to farming
community for area expansion under spices
cultivation. Cultivation of most of traditional
varieties of spices were replaced by above
mentioned released varieties and thus occupying
major area under spices cultivation in the state
and in some pockets in other state.

Biocontrol agents- for sustainable spice
production

The bio control laboratory funded by the SHM is
functioning in the Cardamom Research Station at
Pampadumpara from 2012 onwards. Through
this laboratory, biocontrol agents such as,
Pseudomonas flourescens, Trichoderma viride,
Metarhizium anisopliae, Lecanicillium lecanii,
Paecilomyces lilacinus and Beauveria bassiana
have been produced on a large scale and is being
supplied to the farmers. During 2019, about
17038 kg of biocontrol agents were distributed
to the farmers. Promising aspect is that more
and more farmers are using biocontrol agents
for pest and disease management of cardamom
and black pepper. As per the feedback received,
the farmers were more convinced about the
quality and effect of biocontrol agents being
supplied. The centre is looking forward to make
more farmers aware about eco-friendly
pest/disease management through the use of
biocontrol agents and thus reduce the
environmental chemical contamination and
degradation of cardamom hill reserve (CHR)
area to a greater extent.

Ginger seed storage- for prosperity

Ginger is known as poor man's cash crop of
farmers of Himachal Pradesh especially of
Sirmour and Solan districts. The area under its
cultivation is reducing in the state year after year
as the main problem in ginger cultivation is
storage of healthy seed for next season as
rhizome rot is the major menace resulting in
poor rhizome yield. Hence, a modified storage
method for healthy ginger seed rhizomes was



employed and demonstrated which enhanced

ginger production and income of farmers.

Modified storage method consists of

» Digging a pit of 1x1 m3 size in moisture free
area and laying stones on the sides.

» Putting a layer of sand of 10-15 cm thickness
in the pit.

» Treating the healthy rhizomes in a mixture of
250 g mancozeb per 100 litre of water for
one hour and then drying the rhizomes in
shade for 48 hours to remove excess of
moisture.

» The treated rhizomes are kept in pits leaving
free 10-15 cm area from top for aeration and
then covered with cow dung paste.

» The temperature is maintained at 12-13¢ C
with a relative humidity of 65 per cent (pit).

» The rhizomes are taken out of the pits, dried
in shade and selected before planting by
culling out rotten pieces in April and May-
June respectively in mid and low hills.

» The diseased rhizomes are buried in soil.

» Rhizomes with watery spots are dipped in
streptocycline solution (20g/1001 water) for
30 minutes and then shade dried. Treated
rhizomes are again kept in pits till planting.

With the adoption of this storage method of

ginger, a dramatic increase in area and

production of ginger in the state has been
observed even in the non-conventional ginger
growing areas of the state like Kangra, Mandi,

Hamirpur, Una, Chamba and Bilaspur districts.

Tribal welfare measures - Reaching

the unreached

ICAR-AICRP on spices under Tribal Sub Plan has
3 centres viz., Pottangi in Odisha, Chintapalle in
Andhra Pradesh and Raigarh in Chhattisgarh.
These centres uplift the tribals through
conducting Farmers training programmes on the
following aspects benefitting 2000 tribal
farmers. In addition to this, scheduled caste sub
plan was also launched for the betterment of the
SC/ST population.

» Training programmes on black pepper,
ginger and turmeric cultivation

» training programme on Post
management practices in turmeric

Harvest

CAR-AICRPS Avissd Report 2019

» Importance of quality planting materials,
cultivation of seed spices and production
techniques

» IPM technologies in horticultural crops

» Training on organic ginger and turmeric
cultivation

» Off season coriander cultivation

Asset creation at various AICRPS centres

» Shade net house of 792 sq m with micro-
irrigation facilities at Pottangi

» Micro sprinklers for poly house, weed mat
for poly house, shade net replacements was
done at HRS, Chintapalle

» Net house under construction for planting
material production at Raigarh

» Poly house construction at Pasighat

North East- exploring the unexplored
North East has a great potential for cultivation of
vegetable ginger. In a trial on the evaluation of
ginger genotypes for vegetable purpose, highest
yield (19.00 t hal) was recorded in bold Nadia
followed by Gorubathani (16.00 t ha?l) and
Bhaise (16.00 t hal) at Nagaland, whereas
maximum yield of 24.60 t ha-lwas recorded in
Bhaise at Mizoram followed by Gorubathani
(19.35 t ha'l) and bold Nadia (16.75 t ha-1). This
clearly indicates high yield potential and the
utility of these genotypes for vegetable purpose.
Organic ginger production and micronutrient
trials were taken up by Barapani and Mizoram
centres and very good ginger yields were
recorded in both the trials at both the centres,
thus providing a great encouragement for
organic production and also with the use of
micronutrients. At Pasighat also, micronutrients
spray in turmeric produced significantly higher
yield, indicating that production levels of
turmeric in the state can be enhanced
successfully through micronutrients spray.

Collaboration and Networking

AICRP on Spices centres work in collaboration

with

e ICAR- IISR, Kozhikode and ICAR-NRCSS,
Ajmer (for technologies)

e Spices Board for popularization of
technologies in tribal areas
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e MIDH (Mission for Integrated Development
for Horticulture) for providing and supplying
quality planting material production

e NGOs for popularizing high production
technologies in tribal areas and value chain
development

e State Department of Agriculture for
increasing production, productivity and
income of farmers

e Coffee Board for establishing coffee based
black pepper cropping system

Monitoring

The research projects and programmes
undertaken by the centres were monitored by
Project Coordinator and Scientists from PC unit’s
visit to various centres and the experimental
plots. During this year, five centres were visited
which included regular, co-opting, voluntary and
project mode centres. The activities of the
centres were also monitored through monthly
reports, quarterly, half yearly and annual report
sent by the centres. The XXX Workshop of ICAR-

All India Coordinated Research Project on Spices
was conducted at Tamil Nadu Agricultural
University, Coimbatore during 14-16 November
2019.

A Quinquennial Review Team (QRT) was
constituted to review the work of AICRP on
Spices for the period 2013-2018. The AICRPS has
provided QRT team with input document on
AICRPS activities and achievements and the
same was reviewed by the team. Detailed
interactions were held with the scientists of
various AICRPS centres who made detailed

presentations on various aspects such as
mandate of the centre, budget allocation,
varieties and technologies developed,

publications, HRD and extension activities,
future programmes and the constraints etc. QRT
also visited some of the AICRPS centres,
experimental fields, laboratories, Pesticide
Residue Laboratory at Regional Agricultural
Research Institute, Durgapura, Jaipur and some
farmer’s fields also.

Fig 1: Accredited black pepper nursery at Pottangi
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I Profile of AICRP on Spices

ICAR- All India Coordinated Research Project on
Spices (ICAR-AICRPS) is the largest spices
research network in the country through which
a nationwide collaborative and interdisciplinary
research is being carried out, linking ICAR
system with the State Agricultural Universities
and central institutions. AICRPS was initiated in
1971 as All India Spices and Cashew nut
Improvement Project (AISCIP). In 1986 it has
become a full-fledged coordinating unit for
spices (major spices and seed spices) with its
headquarters at ICAR - Indian Institute of Spices
Research, Kozhikode, Kerala. In VII plan (1986)
it was having 12 centres and subsequently grew
into 19 regular centres by the end of VIII Plan. At
present, AICRPS is working on 17 mandate crops
viz, Black pepper, Small cardamom, Large
cardamom, Ginger, Turmeric, Nutmeg,
Cinnamon, Clove, Coriander, Cumin, Fennel
Fenugreek, Ajowan, Nigella, Saffron, Kalazeera
and Mango ginger. Presently the network has 38
centres including 11 co-opting centres and 8
voluntary centres focusing the major agro
climatic regions of the country. These centres
are mostly located in State Agricultural
Universities and some centres in ICAR Institutes
and also Spices Board. In addition to this there
are two centres functioning under project mode
funding.

Mandates of the AICRPS are:

Evolving high yielding, high quality varieties
suitable for various agro-ecological situations
and that are tolerant/ resistant to biotic and
abiotic stresses to mitigate climate change.

Development of location specific green agro
technologies for improved production with
water and nutrient management, organic
farming, ecologically sound control measures
against pests and through mechanisation for
production of quality clean spices and spice
products.

Facilitate = faster = adoption of  proven
technologies/varieties  developed  through
technology dissemination, Field Level

Demonstrations and attract youth to agriculture
and agro enterprise.

Working as an interface between State
Agricultural Universities (SAUs) and Indian
Council of Agricultural Research (ICAR).

Spread the cultivation of spices to non
traditional areas, North East and tribal areas for
increased production. Tribal empowerment and
identification of most suitable areas (crop
mapping) for each of the crop.

Number of ongoing research programs-Crop wise
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AICRPS centres, year of start and crops handled by the centre

SL. State University/ Centre Year Crops handled
No. Institution of
start
Regular centres
1 Andhra Pradesh DrYSRHU Chintapalle 1981  Black pepper, Ginger, Turmeric
2 Andhra Pradesh DrYSRHU Guntur 1975 Coriander, Fennel, Fenugreek
3 Bihar RAU Dholi 1993 Turmeric, Coriander, Fenugreek
4 Chhattisgarh IGKV Raigarh 1996  Coriander, Turmeric, Ginger
5 Gujarat SKDAU Jagudan 1975 Cumin, Coriander, Fennel, Fenugreek
6 Haryana CCSHAU Hisar 1993 Coriander, Fennel, Fenugreek
7 Himachal Pradesh  YSPUHF Solan 1971 Ginger, Turmeric
8 Karnataka UAHS Mudigere 1971  Cardamom, Black pepper
9 Karnataka UHS Sirsi 1981  Black pepper, Turmeric, Ginger
10  Kerala KAU Panniyur 1971  Black pepper
11 | Kerala KAU Pampadumpara 1971  Black pepper, Cardamom
12  Maharashtra BSKKV Dapoli 1995  Black pepper, Nutmeg, Clove, Cinnamon
13 Orissa OUAT Pottangi 1975  Turmeric, Ginger
14  Rajasthan SKNAU Jobner 1975  Cumin, Coriander, Fennel, Fenugreek
15 | Telangana SKLTSHU Kammarpally 1986  Turmeric
16  Tamil Nadu TNAU Coimbatore 1975  Coriander, Fenugreek, Turmeric
17  Tamil Nadu TNAU Yercaud 1981  Clove, Nutmeg, Cinnamon, Black pepper
18 Uttar Pradesh NDUAT Kumarganj 1995 Turmeric, Ginger, Fennel, Coriander,
Fenugreek
19  West Bengal UBKV Pundibari 1996  Black pepper, Turmeric, Ginger
Co-opting centres

1 Assam AAU Kahikuchi 2014  Black pepper, Turmeric, Nutmeg
2 Karnataka ICRI Sakaleshapura 2008 Cardamom
3 Kerala KAU Ambalavayal 2008  Black pepper, Ginger, Turmeric,
4 Kerala ICRI Myladumpara 2008 Cardamom
5 Meghalaya ICARRC Barapani 2008  Ginger, Turmeric

NEHR
6 Mizoram ICAR RC Mizoram 2008 Ginger, Turmeric

NEHR
7 Nagaland SASRD Medziphema 2014  Black pepper, Ginger, Turmeric
8 Sikkim ICRI Gangtok 2008 Large cardamom
9 Sikkim ICAR RC Gangtok 2008  Large cardamom, Ginger, Turmeric

NEHR
10 = Tamil Nadu TNAU Pechiparai 2008  Black pepper, Cinnamon, Clove, Nutmeg
11  Arunachal CAU Pasighat 2008  Large cardamom, Ginger, Turmeric

Pradesh
Voluntary centres

1 Gujarat NAU Navasari 2008  Black pepper, Turmeric, Coriander
2 Gujarat AAU Sanand 2014  Cumin
3 Jharkhand BIRSA AU Kanke 2008 Ginger, Turmeric
4 Madhya Pradesh JNKVV Jabalpur 2008  Coriander, Fennel, Fenugreek
5 Rajasthan AUK Kota 2008  Coriander, Cumin, Fennel, Fenugreek
6 Rajasthan AUJ Mandor 2014  Cumin
7 Uttarakhand GBPUA&T Pantnagar 2008 Turmeric, Coriander, Fennel, Fenugreek
8 West Bengal BCKV Kalyani 2008  Ginger, Turmeric
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Technical Programme (2019)

Project Code

Black pepper
PEP/CI/1
PEP/CI/1.1

PEP/CI/2

PEP/CI/2.1
PEP/CI/2.2
PEP/CI/3

PEP/CI/3.3
PEP/CI/3.5
PEP/CI/3.6
PEP/CI/3.7

PEP/CM/4
PEP/CM/4.7

PEP/CM/4.8

PEP/CP/5
PEP/CP/5.6

PEP/CP/5.7

Small cardamom

CAR/CI/1
CAR/CI/1.1

CAR/CI/2
CAR/CI/2.1
CAR/CI/2.2

[CARIAICKRES

Title

Genetic Resources
Germplasm collection,
evaluation and conservation

characterization,

Hybridization trial

Inter-varietal hybridization to evolve high
yielding varieties

Hybridization = to evolve varieties tolerantto
biotic and abiotic stresses

Coordinated Varietal Trial (CVT)

CVT 2006 Series VI

CVT 2015 on Farmers varieties of black pepper
- Series VII

CVT 2015 on Black pepper Series VIII

CVT 2018 on Black pepper Series IX

Nutrient Management Trial

Black pepper based mixed cropping system for
sustainable productivity and food security
Management of Phytophthora foot rot by
mulching

Disease Management Trial

Biological Management of Slow Decline in Black
Pepper

Studies on management of Phytophthora
causing foot rot in black pepper

Genetic Resources

Germplasm collection, characterization, Mudigere, Pampadumpara
evaluation and conservation

Hybridization

Hybridization and selection in cardamom Mudigere

Evaluation of promising small cardamom Pampadumpara

(Elettaria  cardamomum L.  Maton)
cultivars/varieties for organic cultivation in
the high ranges of Idukki district

Centres

Ambalavayal, Chintapalle,
Dapoli, Panniyur, Pundibari,
Sirsi, Yercaud

Panniyur

Panniyur

Chintapalle, Dapoli, Panniyur,
Pampadumpara, Sirsi,
Yercaud

Chintapalle, Sirsi, Panniyur,
Dapoli, Yercaud

Chintapalle, Dapoli, Panniyur,
Sirsi, Yercaud, Kahikuchi

Ambalavayal, Chintapalle,
Dapoli, IISR, Panniyur, Sirsi,
Yercaud,

Ambalavayal, Sirsi, Panniyur,
Dapoli

Sirsi

Panniyur, Sirsi, Dapoli

Panniyur, Sirsi,

Mudigere

Dapolj,
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CAR/CI/3 Coordinated Varietal Trial
CAR/CI/3.7 CVT of drought tolerance in cardamom - Appangala, Mudigere,
Series VII Sakaleshapura, Pampadumpara,
Myladumpara
CAR/CI/3.8 CVT 2015 on Farmers varieties of Appangala,Mudigere,
cardamom-Series VIII Pampadumpara, Myladumpara,
Sakaleshapura
CAR/CI/3.9 CVT 2018 on hybrids of cardamom-Series Appangala, Mudigere,
IX Pampadumpara, Myladumpara,
Sakaleshapura
CAR/CI/4 Varietal Evaluation Trial (VET)
CAR/ CI/4.3 Initial Evaluation Trial - 2012 Pampadumpara
CAR/ CI/4.4 Multilocation evaluation of thrips tolerant Mudigere, Pampadumpara,
cardamom lines Myladumpara, Sakaleshapura
CAR/CM/5 Nutrient Management Trial
CAR/CM/5.5 Effect of micronutrients on growth and Appangala, Mudigere,
yield of small cardamom Pampadumpara, Myladumpara,
Sakaleshapura
CAR/CP/6 Pest and Disease Management Trial
CAR/CP/6.8 Comparison of effect of chemical treatments Mudigere

as well as bio-control agents against
pseudostem rot of cardamom

CAR/CP/6.9 Evaluation of new insecticides for thrips Mudigere, Pampadumpara,
control Myladumpara, Sakaleshapura
CAR/CP/6.10 MLT on leaf blight tolerant lines of small Appangala, Mudigere,
cardamom-2018 Pampadumpara, Myladumpara,
Sakaleshapura

Large cardamom

LCA/CI/1.1 Germplasm collection and evaluation of large ICAR Regional Station,
cardamom Gangtok, ICRI Regional
Research Station, Gangtok
LCA/CP/1.2 Integrated pest and disease management in ICAR Regional Station,
large cardamom Gangtok, ICRI Regional
Research Station, Gangtok
Ginger
GIN/CI/1 Genetic Resources
GIN/CI/1.1 Germplasm collection, characterization, Barapani, Dholi,
evaluation and conservation Kammarpally, Kumarganj,
Pundibari, Pottangi, Raigarh,
Solan
GIN/CI/2 Coordinated Varietal Trial (CVT)
GIN/CI/2.5 CVT on disease tolerance in ginger Barapani, Chintapalle,
Kozhikode Pottangi,

Pundibari, Kalyani, Nagaland,

Gangtok, Raigarh,
g
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GIN/CI/3 Varietal Evaluation Trial

GIN/CI/3.4 Initial Evaluation Trial of bold/vegetable ginger  Pottangi

GIN/CI/3.5 Initial Evaluation Trial - 2015 Kumarganj

GIN/CI/3.6 Initial Evaluation Trial 2016 Pottangi, Pundibari, Solan

GIN/CI/4 Quality Evaluation Trial

GIN/CI/4.1 Evaluation of germplasm for quality Solan

GIN/CI/4.2 Evaluation of germplasm from other centres Solan

GIN/CI/4.3 Evaluation of genotypes of ginger for vegetable  IISR, Chintapalle, Pottangi,
purpose (observational trial) Pundibari, Nagaland,

Gangtok, Mizoram

GIN/CM/5 Nutrient Management Trial

GIN/CM/5.6 Organic production of ginger Barapani, Mizoram

GIN/CM/5.7 Effect of micronutrients on growth and yield of  Pottangi, Chintapalle
ginger (Demonstration trial)

GIN/CM/5.8 Effect of organic manures and bio-fertilizers on ~ Dholi
partitioning of dry matter in ginger

GIN/CM/5.9 Organic production of ginger Ambalavayal, Pottangi,

Chintapalle, Dholi, Barapani,
Kammarpally, Kumarganj,
Pundibari, Raigarh, Solan,
Kalyani, Mizoram
GIN/CM/5.10 Effect of micronutrients on growth and yield of ~ Pottangi, Chintapalle, Dholj,
ginger Barapani, Kammarpally,
Kumarganj, Pundibari,
Raigarh, Solan, Kalyani,

Ambalavayal
GIN/CP/6 Disease Management Trial
GIN/CP/6.11 Eco-friendly management of rhizome rot of Kumarganj
ginger
GIN/CP/6.12 Field screening of different varieties of ginger Dapoli

against leaf spot and rhizome rot

Effect of PGPR biocapsule on growth and yield of Pottangi, Chintapalle, Dholj,

ginger Barapani, Kammarpally,
Kumarganj, Pundibari,
Raigarh, Solan, Kalyani,
Ambalavayal

GIN/CP/6.14 Management of bacterial wilt of ginger through  IISR, Dholi, Pottangi,

chemicals and bioagents Pundibari, Kalyani, Solan,
Nagaland, Pasighat, Gangtok

GIN/CP/6.13

Turmeric
TUR/CI/1.1 Germplasm collection, characterization,

evaluation and conservation

Barapani, Coimbatore, Dholi,
Guntur, Kammarpally,
Kumarganj, Pantnagar,
Pasighat, Pottangi, Pundibari,
Raigarh, Solan
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TUR/CI/2 Coordinated Varietal Trial

TUR/CI/2.6 CVT on turmeric-2016 Chintapalle, Coimbatore,
Dholi, Guntur, Kammarpally,
Kumarganj, Pottangi,
Pundibari, Raigarh, Navsari

TUR/CI/2.7 CVT on mango ginger Ambalavayal, Pottangi,
Kozhikode, Dholi, Barapani,
Pundibari, Raigarh, Navsari

TUR/CI/3 Varietal Evaluation Trial

TUR/CI/3.7 Initial Evaluation Trial 2015 Kumarganj

TUR/CI/3.8 Initial Evaluation Trial 2016 Pundibari, Pottangi, Solan

TUR/CI/3.9 Initial Evaluation Trial 2018 Guntur

TUR/CM/5 Nutrient Management Trial

TUR/CM/5.10
TUR/CM/5.14

TUR/CM/5.15

TUR/CP/7
TUR/CP/7.1

TUR/CP/7.3

TUR/CP/7.4

TUR/CP/7.5

TUR/CP/7.7

Tree spices
TSP/CI/1
TSP/CI/1.1

TSP/CI/1.2

Organic production of turmeric
Organic production of turmeric

Effect of micronutrients on growth and yield of
turmeric

Disease Management Trial

Survey and identification of disease causing
organisms in turmeric and screening of
turmeric germplasms against diseases
Assessment of fungicide and biological control
agents against foliar disease of turmeric
Management of foliar diseases in turmeric using
tolerant lines

Eco-friendly management of foliar diseases of
turmeric

Effect of PGPR biocapsule on growth and yield
of turmeric

Genetic Resources

Germplasm collection, characterization,
evaluation and conservation of clove, nutmeg
and cinnamon

Collection of unique germplasm in tree spices

Barapani, Mizoram
Barapani, Solan. Dholi,
Chintapalle, Coimbatore,
Guntur, Kammarpally,
Kumarganj, Mizoram,
Pantnagar, Raigarh, Pasighat,
Pottangi, Pundibari
Chintapalle, Solan, Dholi,
Coimbatore, Kammarpally,
Kumarganj, Pantnagar,
Pasighat, Pottangi, Pundibari,
Raigarh

Coimbatore, Pundibari, Dholi,
Raigarh

Raigarh, Coimbatore

Dholi, Kumarganj, Pundibari,
Raigarh, Kammarpally, Solan,
Guntur

Kumarganj

Chintapalle, Coimbatore,
Dholi, Kumarganj, Pantnagar,

Pasighat, Pottangi, Pundibari,
Raigarh, Solan, Kammarpally

Dapoli, Pechiparai
Dapoli, IISR, KAU, Pechiparai
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TSP/Cl/2
TSP/CI/2.2
TSP/Cl/2.4

Project Mode

Coriander
COR/CI/1
COR/CI/1.1

COR/CI/1.3

COR/CI/2
COR/CI/2.7

COR/Cl/3
COR/CI/3.9
COR/Cl/4
COR/CI/4.1
COR/CM/5
COR/CM/5.5

COR/CP/6

COR/CP/6.4
COR/CP/6.5
COR/CP/6.6

COR/CP/6.7

Cumin
CUM/CI/1
CUM/CI/1.1

CUM/CI/1.3
CUM/Cl/2
CUM/CI/2.4

Coordinated Varietal Trial

CVT 2001 - Nutmeg

Coordinated Varietal Trial on farmer’s varieties
of nutmeg

Evaluation of nutmeg genotypes

Genetic Resources

Germplasm collection, description
characterization, evaluation, conservation and
screening against diseases

Identification of drought/alkalinity tolerant
source in coriander

Coordinated Varietal Trial

Coordinated Varietal Trial on coriander 2018-
Series X

Varietal Evaluation Trial

Initial Evaluation Trial 2016

Quality Evaluation Trial

Quality Evaluation in coriander

Nutrient Management trial

Response of coriander varieties to various
levels of fertility under multi cut management
practice

Disease Management Trial

Studies on the management of coriander
powdery mildew using new generation
fungicides

Eco-friendly management of stem gall of
coriander (Observational trial)

Integrated management of stem gall disease of
coriander

Integrated pest and disease management in
coriander

Genetic Resources

Germplasm collection, characterization,
evaluation, conservation and screening against
diseases

Identification of drought tolerance
Coordinated Varietal Trial

Coordinated Varietal Trial - 2017

[CARSATCRIPS

Dapoli, Pechiparai
Dapoli, Pechiparai, Thrissur

KAU

Coimbatore, Dholi, Guntur,
Hisar, Jagudan, Jobner,
Kumarganj, Raigarh
Jobner

Ajmer, Coimbatore, Dholi,
Guntur, Hisar, Jabalpur, Kota,
Jagudan, Jobner, Kumarganj,
Navsari, Pantnagar, Raigarh

Dholi
Jobner

Jagudan

Coimbatore, Raigarh, Jobner,
Jagudan, Kumarganj

Kumarganj

Dholi

Ajmer, Coimbatore, Dholi,
Hisar, Jabalpur, Raigarh,

Jobner, Jagudan, Kumarganj,
Navsari, Pantnagar, Kota

Jagudan, Jobner, Mandor,
Sanand

Jobner

Ajmer, Jagudan, Jobner,
Mandor




cuM/Cl/3
CUM/Cl/4
CUM/CI/4.1
CUM/CM/5
CUM/CM/5.2
CUM/CM/5.4

CUM/CP/6
CUM/CP/6.6

CUM/CP/6.7
CUM/CP/6.8
Fennel
FNL/CI/1
FNL/CI/1.1
FNL/CI/1.2
FNL/CI/2
FNL/CI/2.6
FNL/CI/4
FNL/CI/4.1
Fenugreek
FGK/CI/1
FGK/CI/1.1
FGK/CI/1.2
FGK/CI/1.3

FGK/Cl/2
FGK/CI/2.5

FGK/Cl/3
FGK/Cl/3.7

Varietal Evaluation Trial

Quality Evaluation Trial

Quality Evaluation in cumin

Nutrient Management Trial

Organic nutrient and disease management in
cumin

Standardization of drip irrigation and
fertigation in cumin

Disease Management Trial

Bio-efficacy of newer molecules of insecticides
against cumin aphid

Management of powdery mildew in cumin
through new chemicals

Integrated pest and disease management in
cumin

Genetic Resources

Germplasm collection, characterization,
evaluation, conservation and screening against
diseases

Multilocation evaluation of fennel germplasm

Coordinated Varietal Trial
Coordinated Varietal Trial on fennel 2018 -
Series X

Quality Evaluation Trial
Quality evaluation in fennel

Genetic Resources

Germplasm collection, characterization,
evaluation, conservation and screening against
diseases

Multilocation evaluation of fenugreek
germplasm

Identification of drought tolerance source in
fenugreek

Coordinated Varietal Trial

Coordinated Varietal Trial of fenugreek 2018 -
Series X

Varietal Evaluation Trial
Chemo-profiling for identification of industrial
types among the released varieties of fenugreek
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Jobner
Jobner

Jobner, Jagudan, Mandor

Jagudan, Jobner, Ajmer
Jobner

Ajmer, Jobner, Jagudan,
Mandor

Dholi, Hisar, Jagudan, Jobner,
Kumarganj

Ajmer, Hisar, Jobner,
Kumarganj

Ajmer, Dholi, Hisar, Jabalpur,
Jagudan, Jobner, Kumarganj,
Pantnagar

Jobner

Dholi, Guntur, Hisar, Jagudan,
Jobner, Kumarganj, Raigarh

Ajmer, Hisar, Jobner,
Kumarganj
Jobner

Ajmer, Coimbatore, Dholi,
Guntur, Hisar, Jagudan,
Jabalpur, Jobner, Kumarganij,
Pantnagar, Navsari, Raigarh,
Kota

Ajmer, Coimbatore, Guntur,

Dholi, Hisar, Jobner,

Kumarganj
ICAR
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Nutrient Management Trial
Standardization of drip irrigation interval and Ajmer, Coimbatore, Hisar,
method of micro nutrient fertigation in Jagudan, Jabalpur, Jobner,
fenugreek Kumarganj, Pantnagar,

Navsari, Raigarh, Kota

Coordinated Varietal Trial

Coordinated Varietal Trial- 2016 Ajmer, Guntur, Hisar, Jobner,
Jagudan, Kumarganj, Raigarh

Coordinated Varietal Trial

Coordinated Varietal Trial-2016 Ajmer, Hisar, Kota, Kalyani,
Kumarganj, Raigarh,
Pantnagar

Conservation, evaluation and utilization of
exotic and indigenous saffron germplasms lines

Exploration, collection and conservation of
kalazeera from high altitudes of northern
Himalayas

Pampore

[CARZAICRIPS



I Black pepper

GENETIC RESOURCES

PEP/CI/1.1 Germplasm collection,
characterization, evaluation and

conservation

(Centres: West Coast Plains and Ghat Region -
Ambalavayal, Panniyur, Sirsi; East Coast
Plains and Hill Region - Chintapalle; Western
Plateau and Hills Region - Dapoli; Middle
Gangetic Plain Region - Pundibari; East coast
plains and hill region - Yercaud)

Germplasm of black pepper maintained at
various AICRPS centres is presented in Table 1.
At present 343 cultivated types, 57 wild and

related types and 3 exotic types of black pepper
are being maintained at PRS, Panniyur including
the 13 new genotypes collected during the year.
During 2019, the genotypes PRS 64, PRS 136 and
PRS 154 were the top yielders. PRS 64 ranked
first with 5.0 kg green berry yield and 1260
spikes/vine. Spike length was maximum in PRS
155 (15.1 cm). The number of developed
berries/spike was more in PRS 137 (75). The
100 berry weight was highest in PRS 154 (12.4
g). The dry recovery % was maximum in PRS
136 (38 %). Ambalavayal
accessions of black pepper (Fig 3).

maintains 10

Fig 3: Germplasm collection at Ambalavayal
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Table 1. Black pepper germplasm collections maintained at various AICRPS centres

Centres Indigenous Exotic Total
Cultivated Wild and related species
Existing Addition Existing Addition
Ambalavayal 10 - - - - 10
Chintapalle 26 - - - - 26
Dapoli 57 1 - - - 58
Panniyur 343 13 57 - 3 416
Pundibari 31 - - - - 31
Sirsi 253 10 263
Yercaud 34 - 3 - - 37
Total 754 24 60 3 841

Table 2: Variation in genotypes of black pepper at Chintapalle

Sl.No. Variety No. of Spike No. of Fresh Dry Yield Recovery
spikes/ length berries weight weight (t/ha) percentage

vine (cm) _ /spike Kkg/vine Kkg/vine (%)
1 Neelamundi 258.00 13.27 84.00 1.26 0.37 1.18 29.37
2 Thevarmundi 482.00 11.85 61.00 2.34 0.65 2.08 27.28
3 Aimpiriyan 142.00 11.30 52.00 0.48 0.15 0.48 31.25
4 Vellanamban 255.00 11.46 70.00 2.84 0.88 2.82 30.99
5 Narayakodi 208.00 11.30 63.00 1.24 0.36 1.15 29.03
6 Uddaghere 436.00 12.39 70.00 1.98 0.62 1.98 31.31
7 Kureilmundi 128.00 11.36 48.00 0.59 0.15 0.48 25.42
8 Perambramundi 120.00 11.47 51.00 0.49 0.16 0.51 32.65
9 Malamundi 502.00 12.02 49.00 1.63 0.48 1.54 29.45
10  Kottanadan 139.00 10.75 45.00 0.38 0.11 0.35 28.95
11  Panniyur-1 639.00 13.58 79.00 4.04 1.29 413 31.93
12  Karimunda 87.00 10.48 50.00 0.43 0.11 0.35 25.58
13  Arakulmunda 53.00 9.42 30.00 0.34 0.10 0.32 29.41
14  Balankotta 378.00 11.56 52.00 2.21 0.69 2.21 31.22
15  Punjaramunda  204.00 10.69 63.00 0.42 0.11 0.35 26.19
16 | HP1411 159.00 9.52 53.00 0.47 0.13 0.42 27.66
17  HP105 227.00 11.30 80.00 0.23 0.05 0.16 21.74
18 HP34 246.00 9.60 65.00 0.76 0.24 0.77 31.58
19  PRS22 84.00 11.27 60.00 0.32 0.09 0.29 28.13
20  PRS-21 92.00 9.96 53.00 0.24 0.07 0.22 29.17
21  PRS-17 100.00 9.31 39.00 0.36 0.10 0.32 27.78
22  (Cul.5489 113.00 10.58 44.00 0.17 0.05 0.16 29.41
23  KOP 138.00 12.23 56.00 0.63 0.19 0.61 30.16
24  Culo41 239.00 9.59 40.00 0.34 0.10 0.32 29.41
25 Cub5308 583.00 11.62 59.00 2.83 0.90 2.88 31.80
26 | HP813 63.00 9.57 27.00 0.45 0.13 0.42 28.89

26 IDICARINICERIPS




The trial was initiated during 1987 at
Chintapalle (Fig 4) and 26 germplasm accessions
have been maintained. Among them Panniyur -1
recorded highest number of spikes per vine
(639), fresh berry yield/vine (4.04 kg), dry yield
(1.29 kg), fresh yield (4.13 t ha!) whereas the
highest no. of berries per spike was recorded in
Neelamundi and highest dry recovery was
recorded in Perambramundi (32.65 %).

The collected germplasm accessions from
Konkan region has been maintained in the
germplasm block at Department of Horticulture,
Dr.B.S.KKV, Dapoli. Among the accessions,
DBSKKVPN 28 recorded maximum plant height
(5.1 m) followed by DBSKKVPN 4 (4.7 m). Thirty
one germplasm accessions (6 land races, 3
farmers varieties, 10 released varieties and 12
related) have been collected and maintained by
the Punaibari centre.

CAR-AICRPS Avissd Report 2019

During year 2019, berry set was observed in 28
accessions at Yercaud. The highest spike length
was observed in PN 74 (13.20 cm) followed by
PN 46 (12.17 cm), PN 1 (11.97 cm) and PN 62
(11.73 c¢m) and the lowest in PN 58 (8.07 cm).
The mean number of berries/spike ranged from
33.33 to 69.00. PN 47 recorded maximum
berries/spike (69.00) followed by PN 60 (68.67)
and PN 33 (65.67) and PN 55 recorded the
lowest (33.33). Test weight (100 green berry
weight) ranged from 10.33 to 12.93 g and
accession PN 80 (12.93 g) recorded the highest
followed by PN 58 (12.92 g). Dry weight of 100
berries was highest in PN 55 (3.66 g) and PN 60
recorded the lowest (2.60 g). The accession PN
55 recorded the highest green berry yield/vine
(3.70 kg) followed by PN 11 (3.47 kg) and PN 46
(3.42 kg). The accession PN 55 recorded the
highest dry berry yield/vine (1.04 kg) followed
by PN 11 (1.01 kg) and PN 33 recorded the
lowest (0.46 kg).

Fig 4: View of black pepper nursery at Chintapalle
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Crop Improvement

PEP/CI/2 Hybridization trial

PEP/CI/2.1 Inter-varietal hybridization to
evolve high yielding varieties

(Centres: West Coast Plains and Ghat Region -
Panniyur)

The hybrids viz., PRS 160, PRS 161 and PRS 165
(Fig 5) were found to be promising with mean
green berry yield of 6.12 kg/vine, 6.63 kg/vine
and 4.84 kg/vine respectively. Number of
spikes/vine was highest in PRS 161 (902). Spike
length was maximum in PRS 161 (21.9 ¢cm). 100

Fresh yield (kg/vine)

Dry recovery (%)

berry weight and dry recovery were also higher
in PRS 161 (19.1 g and 38%). The hybrid PRS
161 was the most promising with respect to
yield and yield attributing characters.

PEP/CI/2.2 Hybridization to evolve varieties
tolerant to biotic and abiotic stresses
(Centres: West Coast Plains and Ghat Region -
Panniyur)

In the hybridization trial to evolve varieties
tolerant to biotic and abiotic stress, seedlings of
all the crosses are being maintained.

100 berry wt (g)

Promising hybrid PRS 161

Fig 5: Promising black pepper hybrids

PEP/CI/3 Coordinated Varietal Trial (CVT)
PEP/CI/3.3 CVT 2006 Series VI

(Centres: East Coast Plains and Hill Region -
Chintapalle; Western Plateau and Hills Region
- Dapoli; West Coast Plains and Ghat Region -

[CARSATCRIPS

Panniyur, Pampadumpara, Sirsi; East Coast
Plains and Hill Region - Yercaud)

At Chintapalle, the maximum plant height was
recorded in C-1090 (675.87 cm) followed by HP-
39 (622.63 cm) whereas the minimum plant
height was noticed in ACC 33 (402.90 cm). ACC-



33 recorded maximum number of branches per
plant (28.96) followed by C-1090 (21.91) and
ACC 57 (21.56) and these two were on par with
each other. Fresh berry yield was the highest in
Panniyur-1 (830.05 g) followed by P-8 (638.45
g) and ACC 33 (615.49 g). It was observed that
all varieties are susceptible to Phytophthora foot
rot disease.

At Dapoli, plant growth parameters of different
black pepper varieties did not differ significantly
from each other. Plant height ranged between
2.21 to 6.29 m whereas significant differences
were observed among the entries for plant
height and branches per vine at Yercaud.
Maximum number of spikes per meter square
(62.00) was recorded in IISR Shakthi followed by
[ISR Thevam (59.00) and the lowest in Acc.
no.106 (21.0). The number of berries per spike

CAR-AICRPS Avissd Report 2019

was highest in IISR Shakthi (85.00). The green
berry and dry berry yield were also highest in
[ISR Shakthi (3.90 kg and 1.10 kg/ vine
respectively).

All the accessions of black pepper have initiated
spike at Sirsi and crop will be harvested during
the first fortnight of February 2020. The
genotype HB 20052 recorded the highest green
berry yield of 5.20 kg/vine which was on par
with acc.no.53 (4.97 kg/ vine) at Panniyur.
Among the studied at
Pampadumpara, highest fresh weight (0.975
kg/vine) of berries per vine was registered for
HB 20052 which was on par with Karimunda
(0.932 kg/vine) followed by ACC-53 (0.756
kg/vine). Karimunda recorded the highest dry
weight of berries (0.528 kg/vine) followed by
HB 20052 (0.525 kg/vine).

characters

Table 3: Performance of various accessions of black pepper at Pampadumpara

Accession Fresh wt. Dry wt. Spike 100 berry  Number of
(kg/vine) (kg/vine) length(cm) wt. (g) berries per
spike
HB 20052 0.98 0.53ab 10.23 ¢ 9.16¢ 57.63 be
ACC 106 0.56 cde 0.31 def 490f 12.33b 31.35e¢
ACC 33 0.50Q¢de 0.27 ef 12.33b 11.16 be 51.42 bcd
ACC57 0.37¢ 0.20f 14.562 9.66 de 81.29a
ACC-1090 0.49 de 0.27¢f 11.50 be 10.66 < 34.03 de
HP-39 0.64 «d 0.22f 7.03¢ 15.10 2 40.20 cde
P-1 0.74 abcd 0.42abc 15.16 2 11.00 ¢ 68.96 ab
Karimunda 0.93 ab 0.53a 12.13% 10.66 < 41.68cde
PRS -88 0.68 bed 0.37 cde 8.564 9.00¢ 36.33 de
ACC-53 0.76 abe 0.41 bed 14.90a 11.50¢b¢ 65.87ab
CD(0.05) 0.25 0.11 1.39 1.30 19.21
CcV 22.44 18.54 7.28 6.90 22.01

PEP/CI/3.5 CVT 2015 on Farmers varieties of
black pepper - Series VII

(Centres: East Coast Plains and Hill Region -
Chintapalle; Western Plateau and Hills Region
- Dapoli; West Coast Plains and Ghat Region -
Panniyur, Sirsi; East Coast Plains and
HillRegion - Yercaud)

The genotype, Kumbakkal recorded the highest
green berry yield (2.20 kg) and dry berry yield
(0.70 kg) at Panniyur and was on par with
Panniyur 1. Spike length was the highest for
Panniyur 1 (17.03 cm) and on par with Panniyur
5 (16.6 cm). Number of berries/spike was
highest for Panniyur 1 (84.66) whereas higher
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dry recovery percentage of 35 was recorded in
Zion mundi, Panniyur 5 and Panniyur 1.

At Chintapalle, Kumbakkal recorded maximum
plant height (165.78 cm) followed by Zion mundi
(16497 cm) whereas at Dapoli, Thekkan
recorded maximum plant height (114 cm). In
Sirsi, the genotypes viz, Zion mundi and
Panniyur 1 have initiated the spikes during the
year. The gap filling of the farmer’s varieties viz.,
Zion mundi, Kumbakkal and Thekkan was done
at Yercaud and plants are in the vegetative stage.

PEP/CI/3.6 CVT 2015 on Black pepper Series

VIII

(Centres: East Coast Plains and Hill Region -
Chintapalle; Western Plateau and Hills Region
- Dapoli; West Coast Plains and Ghat Region -
Panniyur, Sirsi; Eastern Himalayan Region -
Kahikuchi)

All the plants are in vegetative stage at
Chintapalle, Dapoli and Sirsi. At Panniyur, the
genotype PRS 161 recorded highest green berry
yield of 1.93 kg per vine (0.73 kg dry berry
yield), highest spike Ilength (21.93 cm),
maximum berries/spike (118) and highest dry
recovery (38%).

PEP/CI/3.7 CVT 2018 on Black pepper Series
IX

(Centres: East Coast Plains and Hill Region -
Chintapalle; Western Plateau and Hills Region
- Dapoli; West Coast Plains and Ghat Region -
Ambalavayal, Panniyur, Kozhikode, Sirsi; East
Coast Plains and Hill Region - Yercaud)

The genotypes viz.,, HP 780, HP 1411,0PKM, HP
117 X Thommankodi, 1ISR Thevam, Kumbakkal,
Ponmani, PRS 137, SV 7, Kurimalai and Panniyur
1 (check) were planted at Ambalavayal, Yercaud,
Panniyur, Kozhikode, Sirsi and are being taken
care.

In Chintapalle the planting materials are under
multiplication and the experiment will be
executed in field level during Kharif 2019.While
in Dapoli, OPKM was found to be significantly
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superior over rest of the varieties and recorded
maximum height of 1.26 m.

Crop Management

PEP/CM/4.7 Black pepper based mixed
cropping system for sustainable productivity
and food security

(Centres: West Coast Plains and Ghat Region -
Ambalavayal, Sirsi, Panniyur; @ Western
Plateau and Hills Region - Dapoli)

During 2019, observations were recorded on
morphological intercrops at
Panniyur. Greater yam recorded maximum plant
height of 3.85 m followed by elephant foot yam
(1.06 m).

characters of

At Ambalavayal and Sirsi, elephant foot yam out
yielded (2.43 kg plant!) other intercrops. The
yield of intercrops at Dapoli was as follows;
colocasia 4.02 tons, arrow root 4.11 tons,
elephant foot yam 11.17 tons, tapioca 9.31 tons
and greater yam 10.0 tons.

Crop Protection

PEP/CP/5.6 Biological management of slow
decline in black pepper

(Centres: West Coast Plains and Ghat Region -
Panniyur, Sirsi, Dapoli)

Soil application of Trichoderma viride + neem
cake @ 2 kg/vine (T1), soil application of
Pochonia chlamydosporia @ 50 g/vine followed
by soil drenching with P. fluorescens @ 2% (T4)
was significantly superior in reducing yellowing
due to slow decline disease in black pepper at
Panniyur. At Sirsi, per cent disease intensity was
minimum (39.17) in soil drenching with Copper
oxy chloride @ 0.3% and Cartap hydrochloride
@ 15 g/vine (Te) during onset of monsoon (June)
and again during the third week of August and it
was on par (40.83) with soil application of
Trichoderma harzianum @ 50 g/vine and neem
cake @ 2 kg/vine (Ti) as compared to other
treatment. Minimum per cent disease intensity
(6.78) was recorded in the treatment with soil
application of Pochonia chlamydosporia @



2kg/vine followed by soil drenching with
Pseudomonas fluorescens 1ISR-6 @ 2% (10¢cfu)
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and was significantly superior to rest of the
treatments at Dapoli.

Table 4: Disease intensity of slow decline in black pepper at Sirsi and Panniyur

PEP/CP/5.7 Studies on management of
Phytophthora causing foot rot in black
pepper

(Centres: Western plateau and hills region -
Dapoli; West coast plains and ghat region -
Panniyur, Sirsi, Mudigere)

The percentage disease incidence (8.3%) was
minimum in T3 (Application of Fosetyl
Aluminium amended fertilizer brickets at the
onset of rain and post monsoon) and T5
(RILO70/F1 -72% WP 100 ppm soil drenching)
at Panniyur whereas at Sirsi, per cent disease
intensity was minimum (29.38) in application of
RIL~070/F1 @ 400 ppm /vine (T1) at the onset

Treat. Treatment details Disease intensity (%) Disease intensity
No. at Sirsi (%) at Panniyur
1 Soil application of Trichoderma harzianum @ 50 40.83 9.38(3.02)
g/vine+ neem cake @ 2kg/vine (39.71)**
2 Soil application of Trichoderma harzianum @ 50 47.50 8.13(2.77)
g/vine followed by soil drenching with P. (43.56)
fluorescens @ 2%
3 Soil application of Pochonia chlamydosporia @ 2 55.00 9.38(3.02)
kg/vine followed by soil drenching with P. (47.89)
fluorescens @ 2%
4 Soil application of Pochonia chlamydosporia @ 61.67 18.0(4.17)
50 g/vine followed by soil drenching with P. (51.75)
fluorescens @ 2%
5 Soil application with Cartap hydrochloride @ 15 69.17 20.0(4.35)
g/vine (56.39)
6 Soil drenching with Copper oxy chloride @ 0.3% 39.17 23.13(4.62)
+ Cartap hydrochloride @ 15g/vine (38.72)
Control 79.17 23.75(4.70)
(62.90)
CD (P=0.05) 3.85 0.831

of rain and post monsoon and it was followed by
the treatment, Copper oxychloride @ 0.25%
drenching and Bordeaux mixture @ 1% spray
(T3) (33.75). Maximum disease intensity (75.63)
was observed in control (Te). In Dapoli also, the
treatment T3, application of fungicide (Fosetyl-
Al) amended fertilizer briquettes (0.3%) was
found to be effective with minimum PDI 6.64%
and maximum percent (78.76%) disease
reduction over control. The treatment, soil
application of Trichoderma harzianum +
Pochonia chlamydosporia at par with PDI

(7.11%).
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Genetic Resources

CAR/CI/1.1 Germplasm collection,
characterization, evaluation and
conservation

(Centres: West Coast Plains and Ghat Region -
Mudigere, Pampadumpara)

Small cardamom

cardamom accessions revealed that the genotype
HY 13 registered highest yield (1.83 kg/clump)
whereas the genotype HY 12 showed least
incidence of thrips (21.94%), stem borer
(1.41%) and Azhukal disease (1.41%). At
Mudigere, 132 cardamom germplasm lines have

A total of 188 cardamom accessions are been replanted during the 2010 as the plantation
presently conserved in the gene bank of (trial) was very old and the observation on
Pampadumpara. Characterization of small different growth and yield parameters were
recorded in three year old plants.
Table 5: Cardamom germplasm collections of AICRPS centres
Centre Indigenous Total
Cultivated Wild and related
sp-

Mudigere 132 Nil 132

Pampadumapra 188 Nil 188

Total 320 Nil 320

Crop Improvement

CAR/CI/2 Hybridization

CAR/CI/2.1 Hybridization and selection in
cardamom

(Centres: West Coast Plains and Ghat Region -
Mudigere)

Different F1 combinations were produced by
crossing seven improved elite genotypes in all
possible combinations and the seedlings will be
raised and evaluated in the next seasons.

CAR/CI/2.2 Evaluation of promising small
cardamom (Elettaria cardamomum Maton)
cultivars/varieties for organic cultivation in
the high ranges of IdukkKi district

(Centre: West Coast Plains and Ghat Region -
Pampadumpara)

The main objective of the experiment was to
screen and recommend cardamom types
suitable for organic farming systems in the high

[CARIAICKRES

ranges of Idukki district. The treatments of the
experiment include four high yielding Malabar
types (PV -1, S1, PS 27 & ICRI-2), and three
Vazhukka types (PV-2, Pl Nol4 and Njallani).
There was significant among
accessions with respect to their vegetative
characters (plant height, leaf width and no. of
productive tillers, leaf length, no of panicles per
tiller and shoot borer infestation) while no
statistical difference was observed for incidence
of shoot borers.

difference

CAR/CI/3.7 CVT of drought tolerance in
cardamom - Series VII

(Centres: West Coast Plains and Ghats Region
- Appangala, Mudigere, Myladumpara,
Pampadumpara; Southern Plateau and Hills
Region - Sakleshpur)

Six genotypes of cardamom (IC 349537, IC
584058, GGxNKE-12, IC 584078, CL 668, HS 1, IC



584090) with one check (Appangala 1) were
evaluated for drought tolerance at Appangala.
Mositure stress was imposed in summer from
February to April in stress block by withholding
irrigation. The control block was irrigated by
sprinkler (25 mm) once 12-15 days interval.
Plant height, number tillers, panicle length and
yield was reduced under moisture stress. The
genotype, IC 584058 recorded maximum yield
(400.34 kg ha'1) in control than in stress (278.78
kg ha1) which was followed by the genotype IC
584090 (307.32 kg ha'!) in control and in stress
(166.33 kg ha1). Accession IC 584058 recorded
80 per cent bold capsules (>7mm) and syncrony
in flowering and harvesting could be completed
in four harvest. Essential oil per cent ranged
from 6.81 to 8.18 and oleoresin per cent ranged
from 3.61 to 5.55.

The experiment was started during last year at
Pampadumpara and plants are in their early
vegetative stage. At Myladumpara, only few
plants from each treatment were established
during the season and hence gap filling was done
by using the multiplied plants. Observations on
vegetative and yield contributing characters
were recorded at Sakleshpur. Yield contributing
characters like number of panicles, length of
panicles, number of racemes/ panicles and
number of capsules/ racemes were significantly
more in T1 (without moisture stress) than T2
(moisture stress).

CAR/CI/3.8 CVT 2015 on Farmers varieties of
cardamom-Series VIII

(Centres: West Coast Plains and Ghats Region
-  Appangala, Mudigere, Sakleshpur,
Myladumpara, Pampadumpara)

The trial with nine farmer’s varieties of small
cardamom viz., Arjun, Wonder Cardamom,
Panikulangara, Thiruthali, Elarajan, Patchakai,
Paupali, Njallani, PNS Gopinath supplied by
National Innovation Foundation (NIF) and a
local check variety Appangala-1 was planted
during June 2017.
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There was significant difference among the
accessions of farmer’s of small
cardamom with respect to their vegetative
characters at Appangala, Sakleshpur,
Myladumpara and Pampadumpara. At
Appangala, the genotype Thiruthali recorded
highest plant height (208.74 cm), more number
of tillers (24.26), number of bearing tillers
(11.39), number of panicles (18.53) and panicle
length (49.15 cm). In Sakleshpur, number of
tillers was significantly more in ICRI 8 (16.50),
number of panicles (5.17) was significantly more
in Thiruthali and number of racemes/panicle
(16.33) was significantly more in Paupali.

varieties

At Pampadumpara, the genotypes viz, Njallani
and Thiruthali registered highest plant height of
166.30 and 160.63 cm respectively. Maximum
number of tillers was produced by Thiruthali
(16.53) followed by Patchakai (14.97) at
Pampadumpara whereas more number of tillers
were produced in Wonder cardamom (47.00),
Njallani Green Gold (46.00) and Thiruthali
(45.33) at Myladumpara. Significantly more
panicles were found in Thiruthali (18) and
Panikulangara 1 (17.33) at Pampadumpara.
CAR/CI/3.9 CVT on hybrids of small
cardamom-2018 - Series IX

(Centres: West Coast Plains and Ghats Region
- Appangala, Mudigere, Sakaleshapura,
Myladumpara, Pampadumpara)

Experiment was taken up at Appangala,
Mudigere, Sakleshpur, Myladumpara using nine
hybrids and two standard checks namely GG X
NKE 19) X bold (Appangala), Bold x( GG X CCS 1)
(Appangala), GG X NKE 19 (Appangala), MHC-1
(Myladumpara), MHC-2 (Myladumpara), SHC-1
(Sakleshpura), SHC-2 (Sakleshpur), PH-13
(Pampadumpara), PH-14 (Pampadumpara),
Njallani Green Gold ( check ) and Mudigere 1
(check) with RCBD design.
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CAR/CI/4 Varietal Evaluation Trial (VET)
CAR/ CI/4.3 Initial Evaluation Trial - 2012
(Centres: West Coast Plains and Ghats Region
-Pampadumpara)

There was significant difference among the
accessions of small cardamom with respect to
their vegetative characters except plant height,
leaf length and number of panicle. Maximum
number of tillers was produced by PPK 2 (55.6)
which on par with PL no. 14 and HY 6 (49.3 and
48.3respectively).

CAR/CI/4.4 Multilocation evaluation of thrips
tolerant cardamom lines

(Centres: West coast plains and ghats region -
Appangala, Mudigere, Myladumpara,
Pampadumpara; Southern Plateau and Hills
Region - Sakleshpur)

The experiment on evaluation of thrips tolerant
lines in cardamom was initiated at Sakleshpur
and morphological data
Observation on thrips population was recorded
at monthly intervals at Myladumpara. Among the
accessions, IC 349606 has low thrips population
(0.22 %) than other accessions.The experiment
was started last year at Pampadumpara and
plants were in early vegetative stage. The crop
was affected by severe drought and the
experiment requires gap filling for the
maintenance of the population. In Mudigere,

was recorded.

cardamom  genotypes
multiplication.

were planted for

Crop Management

CAR/CM/5 Nutrient Management Trial
CAR/CM/5.5 Effect of micro nutrients on
growth and yield of small cardamom
(Centres: West coast plains and ghats region -
Appangala, Mudigere, Myladumpara,
Pampadumpara; Southern Plateau and Hills
Region - Sakleshpur)

The trial on effect of micronutrients on growth
and yield of small cardamom is initiated at
Appangala. Three varieties viz, Appangala-1,
[ISR Avinash and Njallani Green Gold were
planted in randomized complete block design

Crop Protection

CAR/CP/6 Pest and disease management trial
CAR/CP/6.8 Comparison of effect of chemical
treatments as well as bio-control agents
against pseudostem rot of cardamom
(Centres: West Coast Plains and Ghat Region -
Mudigere)

The minimum tiller infection of (4.63%) with
higher yield of 711.25 g/plant was recorded in
T1 (Carbendezim (0.2%) followed by Ts, (T.
harzianum (50 g with 1kg neem cake) +
Pseudomonas  fluorescens (2%) with the
incidence of 5.16% (Fig 6).

Fig 6: Effect of chemical treatments on pseudostem rot of small cardamom

[CARSATCRIPS



CAR/CP/6.9 Evaluation of new insecticides
for thrips control

(Centres: West Coast Plains and Ghats Region
-Mudigere, Myladumpara, Pampadumpara;
Southern Plateau and Hills Region -
Sakleshpur)

The pooled data for observation on thrips
infestation after seven sprays revealed that
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Fipronil 5 SC @ 0.005% applied plants showed
highest per cent reduction of infestation at
Pampadumpara (63.59%), Sakleshpur (38.44%),
Mudigere (89.30%) and Myladumpara (40.79%)
followed by Spinosad 45 SC @ 0.0135% applied
plants at Pampadumpara (58.56%), Sakleshpur
(34.4%) and Myladumpara (31.96%).

Table 6: Effect of new insecticides on S. cardamomi of cardamom

Per cent reduction of thrips infestation over control

S. No. Treatment
Sakleshpur
1 Spinosad 45 SC @ 0.0135% 34.40
2 Imidacloprid 17.8 SL @ 25.13
0.0089%
3 Fipronil 5 SC @ 0.005% 38.44
4 Quinalphos 25 EC @ 0.05% 22.13

CAR/CP/6.10 MLT on leaf blight tolerant
lines of small cardamom

(Centres: West Coast Plains and Ghats Region
- Appangala, Mudigere, Myladumpara,
Pampadumpara; Southern Plateau and Hills

Mudigere = Pampadumpara Myladumpara
76.30 58.56 31.96
78.70 56.20 27.99
89.30 63.59 40.79
70.21 39.36 29.52

Region - Sakleshpur)

Five moderately resistant leaf blight genotypes
of small cardamom viz., IC 349648, IC 349649, IC
349650, IC 347156 and IC 547222 are under
multiplication at Appangala (Fig 7).

Fig 7: Field visit of NE farmers to cardamom block at Appangala

D
ICAR
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Genetic Resources
LCA/CI/1.1 Germplasm collection and
evaluation of large cardamom

(Centres: Eastern Himalayan Region - ICAR
Regional Station, Gangtok, ICRI Regional
Research Station, Gangtok)

Out of total 308 accessions at ICRI, Gangtok, 301
have been registered with NBPGR, New Delhi
and received IC number for same. Passport data
of remaining seven accessions (SCC 302-308)
have been sent to NBPGR, New Delhi for the

Large cardamom

allotment of IC numbers. Survey was conducted
in the state of Sikkim to collect new accessions.
All the collections were characterized and
maintained in the germplasm. ICRI, Gangtok also
supplied 1650 planting units of large cardamom
to ICAR- NOFRI, Tadong, ICAR- RC NEH,
Barapani and beneficiaries from Arunachal
Pradesh and Nagaland.

At ICAR, RS, Gangtok, a total of six germplasm
accessions of large cardamom was collected this
year in which two are having unique character of
green capsule colour and long peduncle size.

Table 7: Large cardamom collections maintained at AICRPS centres

Centre Existing Addition Total
ICAR RS, Gangtok 7 6 14
ICRI RRS, Gangtok 285 14 308
Total 292 21 313

Crop Protection
LCA/CP/1.2 Integrated pest and disease
management in large cardamom

(Centre: Eastern Himalayan Region - ICAR
Regional Station, Gangtok, ICRI Regional
Station, Gangtok)

The experiment was conducted to evaluate the
efficacy of biopesticides viz., neem oil (1500
ppm) @ 4 ml/l, Beauveria bassiana 7 gf],
Metarhizium anisopliae 5 ml/l, petroleum oil
based agrospray @ 10 ml/l, petroleum oil based
horticultural spray @ 10 ml/], Bacillus

[CARIAICKRES

thuringiensis @ 2 g/, and spinosad 45 SC @ 0.3
ml/] against insect pests of large cardamom viz.,
stem borer, shoot fly, leaf eating caterpillar and
tea mosquito bug. All the treatments showed
effective results to control insect pests over the
control. However, spinosad 45 SC @ 0.3 ml/l was
found to be the most effective to control all the
pests (63.33 to 76.33% reduction of infestation
over control) followed by neem oil (1500 ppm)
@ 4 ml/l (4833 to 59.67% reduction of
infestation over control) and petroleum
agrospray @ 10 ml/l1 (39.67 % to 53.33%
reduction of infestation over control).




BN Ginger

Genetic Resources

GIN/CI/1.1 Germplasm collection,
characterization, evaluation and
conservation

(Centres: Middle Gangetic Plain Region - Dholi,
Kumarganj, Pundibari; Southern Plateau and
Hills Region - Kammarpally; Eastern Plateau
and Hills Region - Barapani, Pottangi,
Raigarh; Western Himalayan Region - Solan)
Among 75 accessions maintained at Dholi,
sixteen accessions recorded higher yield ranging
from 8.51 to 18.42 t ha! compared to check
variety Nadia (8.23 t hal). RG-39 recorded
highest yield (18.42 t hal) followed by RG-56

(18.00 t hal) and RG-9 (17.87 t hal) under
shade condition. At Kumarganj, among 63
germplasm accessions evaluated, NDG-55 (440
g/plant) was promising followed by NDG-6 (143

g/plant) and NDG-23 (140 g/plant).

At Pundibari, among 35 accessions evaluated,
highest rhizome yield was recorded in GCP 10
followed by GCP-49 (13.81 t haland 13.41 t ha't
respectively) GCP 9 and GCP 43 (13.08 t hal).
Lowest rhizome rot and wilt disease incidence
were recorded in GCP- 49, GCP 23 and GCP 25
(10%) followed by GCP-10 (12.50%).

Table 8: Ginger germplasm collections in AICRPS centres

Indigenous Exotic
Centre Cultivated Wild & related spp. Total
Existing Addition Existing Addition
Dholi 75 - - 75
Kumarganj 63 - - - 63
Pundibari 67 - - - 67
Pottangi 198 - - 3 203
Solan 231 - - - 231
Total 634 - - 3 639

Out of 198 ginger germplasm accessions
evaluated at Pottangi, 34 accessions yielded
more than 5 kg/3m? fresh rhizome. The range of
plot yield being 0.10 kg (PGS-119) to 9.5 kg/3 m?
(PGS-163) with the mean yield of 3.1 kg /3 m? in
tested germplasm accessions during Kharif
2019. At Raigarh, Indira Ginger -1 (9.9 t hatl)
recorded maximum yield over two national
checks Suprabha (7.5 t ha'l) and Suruchi (8.3 t

ha'1) followed by IN-4 (7.2 t ha'l) and IN-3 (6.4 t
ha1).

Out of 43 genotypes of ginger evaluated at
Barapani, 1C-584354 recorded the highest yield
with 20.95 t ha'l. Highest dry matter (25.09%)
and oleoresin (7.07%) content were recorded in
IC-584353 and 1C-584343 respectively.
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Crop Improvement

GIN/CI/2 Coordinated Varietal Trial (CVT)
GIN/CI/2.5 CVT on disease tolerance trial in
ginger

Centres: (West coast plains and ghat region -
Kozhikode; Middle Gangetic Plain Region -
Pundibari; East coast plains and hill region -
Chintapalle; Eastern Plateau and Hills Region
- Barapani, Pottangi, Raigarh; Eastern
Himalayan Region - ICAR Regional Station,
Gangtok, Nagaland)

Among the ten genotypes of ginger evaluated for
disease tolerance at Gangtok, G 1.00/4 (IISR)
showed no disease incidence (0.00%) followed

by R 1.25/4 (IISR) with disease incidence of 4.35
% and HP 05/15 (IISR) with disease incidence

Of 5.88%. The genotypes are under

multiplication at other centres.

GIN/CI/3.4 Initial Evaluation Trial of
bold/vegetable ginger

(Centres: Eastern Plateau and Hills Region -
Pottangi)

At Pottangi, the pooled analyzed data for three
years revealed that the entry PGS-8 (11.8 t ha'l)
was the top yielder with the yield advantages of
11% over IISR Varada (10.6 t ha't) followed by
7.3% over ViE4-5 (11.0 tha').

Table 9: Characterization of ginger germplasm at HARS, Pottangi

Parameter Category
Character Plant height (cm) Short (< 75) Medium (75- 90) Tall (>90)
No. of germplasm 125 14 1
Character Length of leaf (cm) Short (< 25) Medium (25- 30) Long (>30)
No. of germplasm 93 47 0
Character Width of leaf (cm) Narrow (< 2.5)  Medium (2.5- 3.5) Broad (>3.5)
No. of germplasm 6 128 6
Character Tillers per clump Few (< 10) Medium (10-15) Many (>15)
No. of germplasm 136 4 0
Character Plot yield (kg/3m?2) Low (< 3) Medium (3-5) High (>5)
No. of germplasm 73 37 30

Table 10: Morphological characters and bacterial wilt incidence of ginger genotypes at Gangtok

Genotype Sprouting Plant
percentage population
(3m2 area) at

50 DAS

R1.25/4 57.50 23.00
G 1.00/4 80.00 16.00
HP 05/15 56.70 17.00
HP 0.5/2 52.50 21.00
V0.5/2 95.00 19.00
V1E4-1 78.30 18.00
V1E4-5 68.75 21.50
V2E5-2 75.00 30.00
Indira 68.35 20.50
Bhaise 63.33 25.33

Plant height Number of Bacterial
(cm) at 50 DAS tillers per wilt

clump incidence
(%)
31.16 1.2 4.35
33.62 1.8 0.00
31.44 3.0 5.88
27.82 1.8 9.52
37.36 2.6 22.81
31.60 2.2 12.96
31.50 2.6 13.89
28.94 2.2 6.67
29.29 3.3 27.59
40.75 3.0 68.06

[CARSATCRIPS
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Table 11: DUS characters of rhizomes of ginger at Pottangi

Genotype Rhizome Rhizome Rhizome Outer core Inner core colour
length(cm) diameter(cm) shape colour

Suprabha 14 8 Curved Golden yellow Golden yellow
Z0-9 15 12 Zigzag Golden yellow Golden yellow
S-600 14 9 Curved Whitish yellow Yellow
V2Es-2 18 9 Curved Golden yellow Whitish yellow
PGS-7 20 11 Curved Whitish yellow Greenish yellow
Singjhara 23 7 Straight Golden yellow Yellow
ViEs-1 17 11 Zigzag Yellow Yellow
ViE4-5 22 9 Curved Greenish yellow Yellow
[ISR Varada 20 11 Curved Yellow Yellow
V1S:-4 20 10 Zigzag Golden yellow Greenish yellow
PGS-8 19 11 Zigzag Yellow Yellow
Renga Local 17 6 Curved Greenish yellow Greenish yellow
ViE7-5 18 14 Zigzag Greenish yellow Yellow
ViKi-1 21 11 Curved Whitish yellow Greenish yellow
V3S1-8 19 8 Straight Golden yellow Whitish yellow
S-666 21 Zigzag Yellow Whitish yellow
VS 19 14 Zigzag Yellow Yellow
KG-49 20 9 Straight Yellow Yellow
PGS-95 16 10 Zigzag Yellow Yellow
S-641 18 13 Zigzag Greenish yellow Yellow
S-692 19 18 Zigzag Whitish yellow Greenish yellow
PFLR 19 9 Curved Whitish yellow Greenish yellow
PGS-58 16 15 Zigzag Yellow Yellow
Zo0-17 17 12 Zigzag Whitish yellow Greenish yellow
V1Eg-2 19 13 Zigzag Whitish yellow Greenish yellow

GIN/CI/3.5 Initial Evaluation Trial - 2015
(Centre: Middle Gangetic Plain Region -
Kumarganj)

Maximum yield was recorded in NDG-24 (15.33 t
ha't) followed by NDG-13 (15.0 t hat) and NDG-
23 (13.22 t hal) in IET for ginger.

GIN/CI/3.6InitialEvaluationTrial2016
(Centres: Middle Gangetic Plain Region -

Pundibari; Eastern Plateau and Hills Region -
Pottangi; Western Himalayan Region - Solan)
Among the different genotypes evaluated at
Pundibari, the highest yield was recorded in
GCP-39 (11.76 t ha'l) and lowest in GCP-56 (7.94
t ha'1). The lowest rhizome rot and fungal wilt
disease severity was found in GCP-46 (11.72
PDI) followed by GCP-14 (13.75 PDI) and GCP-
39 (14.17 PDI).
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Table : 12 Growth, yield characters and disease incidence of ginger entries at Pundibari

Genotype Plant Tiller Leaf Leaf Leaf Rhizome Projected Rhizome
height number number length breadth yield/plot yield rot and
(cm) (cm)  (cm) (kg/3m2) (t/ha) wilt
incidence
(PDI)
GCP-51 74.44 9.53 15.20 20.52 3.08 4.67 9.41 20.37
GCP-56 61.45 8.27 13.60 21.73 3.36 3.94 7.94 24.56
GCP-5 64.04 8.73 15.33 21.52 2.94 4.95 9.99 15.55
GCP-46 71.09 9.87 15.40 22.02 2.77 4.30 8.67 11.72
GCP-30 76.74 10.20 16.53 23.18 3.03 4.57 9.22 17.54
GCP-36 77.70 11.40 15.00 20.57 2.77 4.11 8.28 14.87
GCP-39 68.37 10.33 17.40 22.76 2.95 5.83 11.76 14.17
GCP-14 60.86 9.60 15.60 18.52 2.78 491 9.89 13.75
SE(m)+ 1.87 0.41 0.50 0.70 0.06 0.16 0.32 0.58
C.D. (P=0.05) 5.74 1.27 1.53 2.15 0.19 0.48 0.96 1.76
CV% 4.69 7.37 5.37 5.70 3.55 5.79 5.80 6.02
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GIN/CI/4.3 Evaluation of genotypes of ginger
for vegetable purpose (Observation trial)
(Centres: West Coast Plains and Ghat Region -
Kozhikode; Eastern Himalayan Region -
Mizoram, Nagaland, Gangtok; Middle Gangetic
Plain Region - Pundibari; Eastern Plateau and
Hills Region - Pottangi, Chintapalle)

At Nagaland, highest yield (19.00 t hal) was
recorded in bold Nadia followed by Gorubathan
(16.00 t ha'l) and Bhaise (16.00 t ha'l) whereas

Bhaise

[CARSATCRIPS

at Pottangi, highest yield (19.20 t hal) was
recorded in John's ginger followed by bold Nadia
(1890 t hal) and PGS 121 (18.70 t ha?l).
Maximum yield of 24.60 t ha-!was recorded in
the genotype Bhaise at Mizoram (Fig 8) followed
by the genotype Gorubathan (19.35 t ha!) and
bold Nadia (16.75 t hal). At Gangtok, it was
found that among all the genotypes, bacterial
incidence was nil in the genotype PGS 95.

Gorubathan
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Bold Nadia

Fig 8: Performance of vegetable type of ginger at Mizoram

Crop Management requirement of ginger from FYM +
GIN/CM/5 Nutrient Management Trial micronutrients). Whereas at Mizoram, the
GIN/CM/5.6 Organic production of ginger maximum yield was recorded in Ty
(Centres: Eastern Himalayan Region - (recommended package by SAU; ginger-NPK
Mizoram, Barapani) 100:90:90 kg ha'l), with a yield of 12.99 t ha,

Maximum yield of 22.55 t ha-! was recorded in T3 followed by T1 (100% organic manure equivalent
(100% organic manures + micronutrients) to 100% N requirement of ginger) with a yield of
followed by 2099 t hat! in Ts (175% N 12.66 t hal, T3 (100% organic manure +
requirement of ginger from FYM + (micronutrients) with a yield of 12.23 t ha! (Fig
micronutrients) at Barapani. Highest dry 9).

recovery of 20.03% was recorded in Ts (75% N

25 - Yield (t ha't) M Yield at Mizoram

H Yield at Barapani
20 -

15 -

T1 T2 T3 T4 T5 T6 T7 T8

Fig 9: Effect of various organic treatments on the yield of ginger at Mizoram and Barapani

T1: 100% organic manure equivalent to 100% N requirement of gingerT2: 100% organic manure equivalent to 75% N requirement of ginger

T3: 100% organic manure + micronutrients T4: 100% organic manure + vermiwash 10%
T5: 75% N requirement of ginger + micronutrients T6: 75% N requirement of ginger + vermiwash 10%
T7: Recommended package by SAU T8: Farmers practice

D SR
ICAR
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GIN/CM/5.7 Effect of micronutrients on
growth and yield of ginger (Demonstration
trial)

(Centres: East Coast Plains and Hill Region -
Chintapalle; Eastern Plateau and Hills Region -
Pottangi)

At Chintapalle, foliar application of IISR micro
nutrient mixture showed marked increase in
rhizomes yield per hectare as compared to
control. Among the treatments T2 (Nadia + IISR
micro nutrients application) recorded maximum
plant height (64.91 cm), fresh weight of rhizome
(320.40 g), yield/ha (24.54 t ha') followed by T1
(Nadia).

GIN/CM/5.8 Effect of organic manures and
bio-fertilizers on partitioning of dry matter
in ginger

(Centres: Middle Gangetic Plain Region -
Dholi)

Among the treatments, Ti2 (FYM @ 30 t hat +
PSB @10 kg hal) recorded the highest yield
(11.85 t ha) followed by T11 (FYM @ 30 t ha'l+
Trichoderma @10 kg ha!) (11.16 t ha!) and Ty
(Vermicompost @10 t ha! + Trichoderma @10
kg ha1) (10.70 t ha?).

GIN/CM/5.9 Organic production of ginger
(Centres: West Coast Plains and Ghat Region -
Ambalavayal; Middle Gangetic Plain Region -
Dholi, Kumarganj, Pundibari; Lower Gangetic
Plain Region - Kalyani; East Coast Plains and
Hill Region - Chintapalle; Eastern Plateau and
Hills Region - Pottangi, Raigarh; Eastern
Himalayan Region - Mizoram, Barapani;
Southern Plateau and Hills Region -
Kammarpally; Western Himalayan Region -
Solan)

The variety Maran recorded the maximum yield
of 26.75 t haland 25.92 t halin IISR organic
package and KAU organic package respectively
at Ambalavayal. Among the three varieties
evaluated at Dholi, (Nadia, Surabhi and
Suprabha), all the varieties were on par for yield.

[CARSATCRIPS

Between two organic packages (IISR organic
package and RPCAU, Bihar organic package),
both were also on par. At Kumarganj, the
maximum yield was observed in V1T3 treatment
(14.75 t ha1) followed by V2T3 (13.00 t ha'1) and
V3T3 (12.67 thal).

In organic production of ginger trial at
Pundibari, the highest fresh yield of ginger was
recorded in Nadia (11.58 t hatl) followed by
GCP-5 (10.95 t ha'l). Organic package developed
by IISR recorded the highest yield (11.30 t ha'1).
Considering the interaction effect, it was found
that Nadia cultivar along with organic package
developed by IISR recorded the highest fresh
yield (11.73 t hal). At Kalyani, O0.;V;
(recommended package by SAU + Nadia)
recorded highest fresh yield per clump (248.54
g) and highest estimated yield per hectare
(18.55) whereas at Chintapalle, among the
treatments, T2 (Nadia + inorganic) recorded the
maximum fresh weight of rhizomes (230.38 g),
yield per hectare (23.16 t hal) and dry recovery
percentage (22.25) followed by T1 (Nadia + IISR
OPP).

There was significant difference among the
treatments for fresh rhizome yield of Ginger at
Pottangi. Application of recommended organic
packages and practices in ginger produced the
less fresh rhizome yield than inorganic packages
in all three varieties like, Suprabha, Suravi and
ISR Varada. At Raigarh, among the varieties, V1
(local) recorded maximum rhizome weight per
plant (39.26 g), number of primary and
secondary rhizome (3.48 and 5.34, respectively)
and yield (7.82 t/ha). Among the treatments,T1
(organic package developed by IISR) recorded
maximum rhizome yield per plant (40.82 g),
number of primary and secondary rhizomes
(3.45 and 5.61, respectively) and yield (6.8 t ha-
1) but both the treatments were at par.

In Mizoram, maximum yield was recorded in T
(recommended package by SAU), with a yield of
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24.09, 28.06 and 22.15 t ha', for the varieties
Nadia, Gorubathan and Mizoram Local
respectively. Dry matter content was also found
to be highest in T, with a dry recovery of 9.07,
18.97and 18.82% Nadia,
Gorubathan and Mizoram Local respectively. At

Barapani, three genotypes of ginger viz, Jorhat,
Suprabha and Hitching were evaluated and data
analysis revealed high yield in Hitching (23.51 t
hal) in the treatment T; (organic package

for the varieties developed by IISR).

Table 13: Performance of organic production of ginger at Chintapalle

Treatment Plant Plant No.of  Freshwtof Yield/ Dry
population height (cm) tillers rhizome(g) ha(t) recovery
(3 m2 area) (%)
T1(Nadia + IISR OPP) 38.00 59.31 8.85 208.33 20.56 20.81
T2 (Nadia + Inorganic) 37.50 62.05 9.00 230.38 23.16 22.25
T3 (IISR Rejatha+ 38.25 48.10 9.40 197.99 16.93 18.66
IISROPP)
T4(IISR Rejatha+ 38.00 51.50 10.05 224.08 21.16 18.76
Inorganic)
T5 (CTPL Local 37.75 37.16 10.15 122.00 13.18 15.70
+IISROPP)
T6 (CTPL Local 36.50 49.32 11.85 146.85 15.88 16.61
+Inorganic)
C.D.(5%) NS NS 1.18 65.32 4.34 1.87
SE(m) 0.94 5.61 0.39 21.47 1.43 0.62
C.V.(5%) 5.00 21.89 7.82 22.18 15.43 6.35

GIN/CM/5.10 Effect of micro nutrients on
growth and yield of ginger

(Centres: West Coast Plains and Ghat Region -
Ambalavayal; Middle Gangetic Plain Region -
Dholi, Kumarganj, Pundibari; Lower Gangetic
Plain Region - Kalyani; East Coast Plains and
Hill Region - Chintapalle; Eastern Plateau and
Hills Region - Pottangi, Raigarh; Eastern
Himalayan Region -Barapani; Southern
Plateau and Hills Region - Kammarpally;
Western Himalayan Region - Solan)

At Ambalavayal, foliar application of IISR ginger
micronutrient mixture at 60th and 90t DAP @
5g/litre significantly enhanced fresh weight of
clumps and ginger yield in three varieties viz,
Maran (29.44 t ha't), Rio de Janerio (24.56 t ha1)
and Himachal (17.22 t hal). Among three
varieties (Nadia, IISR Varada, Surabhi) evaluated

at Dholi, Nadia produced significantly higher
yield (12.66 t ha'l) as compared to Surabhi and
[ISR Varada (10.48 & 7.20 t ha! respectively).
Between two packages of micronutrients (IISR &
RPCAU), micronutrient package of IISR showed
significantly higher yield (10.94 t ha'l) compared
to micronutrients package of RPCAU (9.28t
hat).

Maximum yield was observed in V1T3 treatment
(13.83 t ha) followed by V2T3 (12.25 t ha'1) and
V3T3 (12.08 t ha!) at Kumarganj whereas at
Pundibari, highest fresh yield of ginger was
recorded in Nadia (13.10 t hatl) followed by
GCP-5 (11.36 t ha'l). Micronutrient package
developed by IISR recorded the significantly
highest yield (12.38 t ha'l). In Kalyani, M.V,
(recommended package of practice + IISR ginger
micronutrient mixture, two sprays at 60 and 90

43

ICAR




Snual Report 2019

44

days after planting @ 5g/litre + Nadia) recorded
highest fresh yield per clump (252.24 g) and
estimated yield per hectare (19.77 t ha'l). While
in Pottangi, highest fresh rhizome yield of 21.0 t
hal, 21.8 t hat and 22.0 t ha! was recorded
respectively in Suprabha, Suravi and IISR Varada
for the treatment application of recommended
package practices along  with [ISR-
micronutrients (Fig 10 ).

The maximum plant height (33.71 cm), number
of tillers per plant (3.25), number of leaves per
plant (4.00), fresh rhizome weight (39.57 g),
number of primary (3.47), secondary rhizomes
(5.78) and yield (8.33 t ha!) were recorded in T2
(recommended package of practice + IISR ginger
micronutrient sprays at 60 and 90 days after

planting @ 5g/litre) at Raigarh. Whereas at
Barapani, recommended package of practice
along with IISR micronutrients (T;) produced
higher yield of 23.67 t ha!, 19.76 t ha! and
18.55 t ha? in Hitching, Himgiri and Nadia,
respectively. Also the oleoresin content was
higher in T, (recommended package of practice+
[ISR micronutrients) in all the varieties. Foliar
application of
showed marked increase in rhizome yield per
hectare at Chintapalle as compared to control.
Among the treatments T2 (Nadia + IISR
micronutrients application) recorded maximum
plant height (64.91 c¢m), fresh weight of rhizome
(320.40 g) and yield per hectare (24.54 t ha1).

[ISR micronutrient mixture

Fig 10: Field view of micronutrient trial at Pottangi

Crop Protection

GIN/CP/6 Disease management trial
GIN/CP/6.11 Eco-friendly management of
rhizome rot of ginger

(Centres: Middle Gangetic Plain Region -
Kumarganj)
Eight treatments tested. T-7 (soil

solarization + plastic mulching + neem oil)
recorded highest yield (32.77 t hal) followed by
T-5 (soil solarization + neem oil) (28.15 t ha')

were
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and T-6 (Plastic mulching + neem oil) (25.72 t
ha-1).

GIN/CP/6.13 Effect of PGPR biocapsule on
growth and yield of ginger

(Centres: West Coast Plains and Ghat Region -
Ambalavayal; Middle Gangetic Plain Region -
Dholi, Kumarganj, Pundibari; Lower Gangetic
Plain Region - Kalyani; East Coast Plains and
Hill Region - Chintapalle; Eastern Plateau and
Hills Region - Pottangi, Raigarh; Eastern



Himalayan Region -Barapani; Southern
Plateau and Hills Region - Kammarpally;
Western Himalayan Region - Solan)

The treatment, POP+ Trichoderma (talc
formulation) + GRB 35 (talc formulation)
recorded highest yield in the varieties viz, Maran
(30.44 t ha'l), Rio de Janerio (29. 89 t ha'!) and

[CAR-AICRPS Assussl Reprt 2019

Himachal (27.33 t ha'l) at Ambalavayal (Fig 11).
Significantly higher yield (9.13 t hatl) was
recorded in the ginger variety Nadia at Dholi.
The treatment POP + Trichoderma capsule + GRB
35 capsule registered highest yield (8.69 t hat)
with lowest incidence of bacterial wilt disease.

Yield (t hal)

35 -
30 -
25 -
20 -

M Yield (t/ ha)

Fig 11: Effect of biocapsules on yield of ginger at Ambalavayal

Ts- POP  V1- Maran

T1- POP + Trichoderma (talc formulation) + GRB 35 (talc formulation) T,- POP + Trichoderma capsule + GRB 35 capsule
Ts- POP + Trichoderma capsule T4- POP + GRB 35 capsule

V2- Rio de Janerio V3 Himachal

Evaluation of PGPR bio-capsule at Kumarganj
revealed maximum yield in V1T2 treatment
(13.58 t ha1) followed by V3T2 (13.25 t ha'1) and
V2T2 (12.5 t ha't) whereas at Pundibari, highest
yield was recorded with capsule formulation of
Trichoderma and GRB 35 in case of Nadia and
TCP2 (13.17 t hat). In case of Gorubathan and
Pundibari Local, highest yield was recorded with
talc formulation of Trichoderma and GRB 35
(11.52 t haltand 11.94 t ha! respectively). In
Kalyani, P,V; (Trichoderma capsule + GRB 35
capsule + Nadia) recorded highest fresh yield
per clump (241.79 g) and estimated yield per
hectare (20.58 t).

The effect of bio capsules on growth and yield
parameters on three varieties viz, Nadia,
Suprabha and Suravi differed at Chintapalle. In

Nadia T2 (POP + Trichoderma capsule + GRB 35
capsule) recorded the highest yield (20.13 t
ha1), in Suprabha T1 (POP + Trichoderma talc +
GRB 35 talc) recorded the highest yield (14.73 t
ha1) whereas in Suravi T5 (POP) recorded the
highest yield (13.32 t ha't). At Pottangi, per cent
disease intensity significantly reduced from
27.41 (control) to 6.21 and highest rhizome yield
was observed (17.8 t hal) in treatment T5
(Trichopower liquid @ 5 ml/l) whereas at
Raigarh, POP+ Trichoderma (talc formulation) +
GRB 35 (talk formulation) recorded highest yield
with lowest disease incidence (13.14 t haland
13.04% respectively).

Experiment was conducted with three genotypes
viz., Himgiri, Nadia and Hitching at Barapani. For
Himgiri and Hitching the highest yield (16.34,
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18.76 t hatl) was recorded in T, (POP +
Trichoderma capsule +GRB 35) while for Nadia,
highest yield (20.12 t hal) was recorded in T;
(POP + GRB 35 capsule). At Solan, the talc
formulation of Trichoderma in combination with
talc formulation of GRB-35 resulted in highest
germination (84.63%) in Himgiri followed by
LC-1 (83.84%) and LC-2 (83.36%). Similarly,
combined talc formulations resulted in highest
number of tillers per plant, height, yield and
other biochemical parameters in all three
genotypes and reduced incidence of rhizome rot.

GIN/CP/6.14 Management of bacterial wilt of
ginger through chemicals and bio agents

(Cenres: West Coast Plains and Ghat Region -
Kozhikode; Western Himalayan Region -
Solan; Lower Gangetic Plain Region Kalyani;
Eastern Plateau and Hills Region - Pottangi,

Dholi, Pundibari, Nagaland, Pasighat,
Gangtok)
In solarised treatments at Solan, Calcium

chloride treatment resulted in highest plant
height (55.20 cm), number of tillers per clump
(5.67), fresh rhizome yield (9.50 t ha!) and dry
rhizome yield (2.45 t ha!). This treatment also
recorded highest dry recovery (22.15%),
oleoresin (4.50%), essential oil (1.30%) and
minimum incidence of rhizome rot. However, in
non solarised treatments, biocontrol agent
recorded the highest sprouting percentage and
other growth and yield parameters and
minimum incidence of rhizome rot. The
treatment M1T2 (solarization + biocontrol agent
(Bacillus spp.) was found to produce highest
number of fingers (5.50), root length (9 cm),
finger length (5.75 cm), rhizome length (12.37
cm), fresh weight per rhizome (243.12g) and
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rhizome yield (16.37 t hatl). Bacillus
licheniformis treated beds at Kozhikode showed
significantly higher growth and yield followed by
calcium chloride (3%) treatment as compared to
control. Solarization showed significant growth
and yield ascompared to non-solarization.

The lowest percent disease intensity (6.6%) and
highest fresh rhizome yield (17.21 t hal) was
found in the treatment (biocontrol agent +
solarization) at Pottangi whereas at Dholi,
bacterial wilt incidence was found significantly
low in all the soil solarization treatments
compared to non-soil solarization. However,
significantly lowest incidence of bacterial wilt
(14.34%) was recorded in soil solarization
treatment of RPCAU POP.

At Nagaland, under solarized and non solarized
treatments, biocontrol agent (Bacillus) recorded
maximum yield (26.8 t ha!land 24.12 t hat)
respectively. Bacterial wilt incidence was less in
calcium chloride + solarization treatment
(0.11%) and biocontrol agent + non solarized
treatments (0.44%). Solarisation treatment (M1)
recorded significantly higher dry rhizome yield
(2.73 t hal) and dry recovery (22.95 %) as
compared to non-solarisation (M2) treatment at
Pasighat. The incidence of disease was
significantly higher in non-solarisation (M2)
treatment as compared to solarisation (M1)
treatment. At Sikkim, the treatment (Bacillus +
solarization) showed less incidence of bacterial
wilt (65.64%) followed by treatment CaClz +
non-solarization with 69.29% disease incidence.
This result suggests the complimentary role of
soil solarization with Bacillus spp. in
management of disease.
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Table 14: Performance of ginger under solarization and non solarization treatments at
Nagaland

Sl Observations Solarisation (M1) Non solarization (M2)
No
T1-Chemical T2-Bio T3- T1-Chemical T2-Bio control T3-
(CaCl;@3%) control agent  Control (CaCl,@3%) agent (Bacillus Control
(Bacillus sp.) sp.)
1 Sprouting (%) 92.11 96.22 66.63 49.33 58.33 44.43
2 Plant height (cm) 22.00 29.13 32.55 21.75 32.57 26.40
3 No of 10.84 10.99 10.79 6.5 7.38 6.7
tillers/clump
4 Fresh weight of 604.0 718.93 472.0 265.6 291.13 266.66
clump(g)
5 Fresh rhizome 24.48 26.8 23.0 20.87 24.12 16.00
yield (t/ha)
6 Dry rhizome yield 2.95 3.15 3.07 3.06 3.10 3.02
(t/ha)
7 Dry recovery (%) 1.96 2.28 1.33 1.87 2.21 2.01
8 Bacterial wilt (%) 0.11 0.33 1.22 0.77 0.44 1.73
9 Rhizome rot (%) 15.0 14.16 24.66 31.66 33.66 43.0
10  Shoot borer (%) 32.0 34.0 36.3 40.6 39.0 38.3

Fig 12: View of trial on bacterial wilt of ginger at Kozhikode
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Turmeric

Genetic resources

TUR/CI/1.1 Germplasm collection,
characterization, evaluation and
conservation

(Centres: Southern Plateau and Hills Region -
Coimbatore, Kammarpally; Middle Gangetic
Plain Region - Dholi, Kumarganj, Pundibari;
East Coast Plains and Hill Region - Guntur;
Western Himalayan Region - Pantnagar,
Solan; Eastern Himalayan Region - Pasighat;
Eastern Plateau and Hills Region - Pottangi,
Raigarh; Eastern Himalayan Region -
Barapani)

A total of 275 genotypes were conserved at
Coimbatore (Fig 14) and all the genotypes were
evaluated and characterized. Statistical analysis
of data revealed wide variations for growth,
yield and quality parameters. The genotypes
further grouped into high yielding
genotypes and high curcumin genotypes. Among
the 50 high curcumin yielding genotypes
identified, 7 genotypes registered curcumin
content in the range of 5.00 to 5.79 % and the
remaining 43 genotypes registered curcumin
content in the range of 4.14 % to 4.99 %. CL 258
recorded the highest curcumin content of 5.79
%. However, the fresh rhizome yield of this
genotype was 381.54 g/plant.

were

At Kammarpally (Fig 15), 280 turmeric
germplasm accessions are conserved. The
genotype Nizamabad Local (62.34 t ha?l),
Chennur Local (62 t ha'l), NDH-4 (61.69 t hal),
NDH-9 (62.13 t hal) and JTS-332 (60.69 t ha)
were superior compared to local check Duggirala
Red (43.25 t hal) and IISR Pratibha- national
check (59.92 t ha'l). These accessions were also
screened against major foliar diseases.

Fourteen out of sixty seven accessions

maintained at Dholi recorded high yield ranging
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from 50.25 to 54.17 t hal against the check
variety Rajendra Sonia (49.83 t hal) and eight
accession compared to Rajendra Sonali (52.33 t
ha-1). Out of the 180 accessions maintained and
evaluated at Kumarganj, maximum yield was
recorded in NDH-74 (275 g/plant) followed by
NDH-86 (265 g/plant). At Pundibari, 176
germplasm accessions were maintained. Five
genotypes recorded yield above 40 t hal, 16
genotypes recorded 31 to 40 t hal and 22
genotypes recorded 25 to 30 t ha-l. With respect
to disease resistance, 28 accessions showed low
leaf botch (PDI 0.00 to 15) and 27 showed low
leaf spot (PDI 0.00 to 15) disease incidence.

Among the 48 genotypes evaluated at Guntur,
only seven accessions i.e. Kasturi (665.4 g), KTS-
18 (561.4 g), KTS-5 (537.4 g), CLI-328 (53.6.4 g),
CL-5 (533.4 g), SLM-1 (531.4 g) and IC-211641
(527.4 g) recorded significantly higher clump
weight compared to the best check Tekurpet
(480.5 g). Among the genotypes evaluated at
Pasighat, maximum rhizome yield was recorded
in the genotype CHFT-8 (39.83), which was
statistically at par with CHFT-4 (38.82 t hatl),
CHFT-16 (37.21 t ha't), CHFT-24 (39.21 t ha'l),
CHFT-36 (39.01 t ha't), CHFT-40 (38.89 t ha'l),
CHFT-52 (37.17 t ha'1), CHFT-102 (37.42 t ha'l),
CHFT-103 (38.96 t ha'l), CHFT-107 (37.34 t ha'l)
and CHFT-108 (39.78 t ha't). The lowest rhizome
yield was recorded in genotype CHFT-28 (11.63
tha1).

Fig 13: View of per plant yield of 3.5 kg fresh
rhizomes



Fig 14: Field view of turmeric germplasm at
Coimbatore

Out of 152 Curcuma longa accessions evaluated
at HARS, Pottangi, 77 accessions recorded more
than 5 kg/3mz2fresh rhizome yield. Highest yield
was obtained in the genotypes viz, CLS-20 (8.6
kg/3m?), VK-5 (8.5 kg/3m2), PTS-60 (8.3
kg/3m2) and Tu-3 (8.2 kg/3m?2). In Curcuma
aromatica, fresh rhizome yield varied from 1.4
kg/3 m2to 8.0 kg/3 m2 Among 23 accessions, 12
accessions recorded more than 5 kg/3m? fresh
rhizome yield at Pottangi. A total of 86
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Fig 15: Variation in the colour of
turmeric powder at Kammarpally

genotypes were evaluated at Raigarh. IT 34
recorded maximum rhizome yield (28.2 t ha1)
followed by IT 35 (25.7 t hal) and IT 20 (24.8 t
ha1) over all the national checks BSR 2 (19.2 t
ha-1), Narendra Haldi (12.2 t hat), Roma (12 t ha-
1), IISR Pratibha (12 ton/ha) and Suranjana (10 t
ha1). On evaluating thirty two genotypes (IC-
586749 to IC-586780) at Barapani, it was found
that the genotype IC-586773 recorded the
maximum yield with 57.22 t ha'..

Table 15. Turmeric germplasm collections maintained at various AICRPS centres

Centre Indigenous
Cultivated
Existing Addition

Coimbatore 275 -
Dholi 67 -
Kammarpally 280

Kumarganj 180

Pantnagar 52 -
Pasighat 50 -
Pottangi 152 -
Pundibari 176 -
Raigarh 86 -
Guntur 280

Total 1598 -

Exotic Total

Wild and Existing
related
species

Existing

- - 275
- - 67
= = 280
- - 180
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Crop Improvement

TUR/CI/2 Coordinated Varietal Trial
TUR/CI/2.6 CVT on Turmeric 2016

(Centres: East Coast Plains and Hill Region -
Chintapalle; Southern Plateau and Hills
Region Coimbatore, Kammarpally; East Coast
Plains and Hill Region - Guntur, Middle
Gangetic Plain Region - Dholi, Kumarganj,
Pundibari; Eastern Plateau and Hills Region -
Pottangi, Raigarh ; Gujarat Plains and Hills
Region - Navsari)

At Chintapalle, it was observed that the genotype
IT-36 recorded the highest fresh weight per
plant (508.13 g), yield per plot (12.66 kg) and
yield (37.97 t ha'l). Dry recovery % was highest
in PTS-2 (27.87) followed by LTS-2 (27.40%)
and Roma (26.20%). At Coimbatore, the fresh
rhizome yield per plot (3 m2) ranged from
8.32kg in RH 80 to 12.37 kg in NDH 11. The
accession LTS- 2 recorded the highest dry
recovery (27.20 %) with an estimated yield of
40.92 thal

Among the entries evaluated at Guntur, LTS-2
recorded maximum yield (37.8 t ha) followed

by LTS-4 (36.6 t ha), LTS-3 (36.5 t hal) and
LTS-1 (33.54 t hatl), which were significantly
superior to the check Mydukur (31.1 t hatl)
whereas at Kammarpally, NDH 11 recorded
maximum yield (37.50 t ha1).

The three years pooled data at Dholi revealed
that RH-9/90 and RH-80 (57.98 t ha-land 53.13 t
ha respectively) were significantly superior
compared to national check IISR Pratibha (34.32
t hal) and statistically at par with local check
Rajendra Sonali (49.05 t ha'l). The three years
pooled data analysis at Kumarganj revealed
maximum yield in LTS-1 (26.11 t ha't) followed
by NDH-128 (25.22 t ha!) and NDH-11 (24.33 t
ha').

At Pundibari, highest projected yield was
recorded in TCP-191 (39.78 t ha') followed by
IT-10 (25.07 t ha'l). TCP-191 and LTS-1 showed
no leaf blotch incidence. The lowest leaf spot
disease severity was found in TCP-191 (0.00
PDI) followed by LTS-1 (5.93 PDI) and it was
highest in RH-9/90 (15.92 PDI).
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Fig 16: Variation in yield of turmeric genotypes at Guntur, Pundibari and Raigarh

At Navsari, it was observed that the genotypes
viz,, LTS-2 (30.06 t ha'!) and LTS-1 (24.85 t ha'l)

[CARSATCRIPS

had significantly higher fresh rhizome yield over
national check IISR Pratibha. LTS-2 was also



found significantly superior for rhizome weight
(395.00 g), mother rhizomes per plant (4.70),
finger rhizomes per plant (27.30), leaf width
(18.90 cm) and plant height (128.67 cm) over
the national check IISR Pratibha.

The genotype PTS-18 (15.2 t ha'l) was the top
yielder with the yield advantages of 23.6% over
the national check IISR Pratibha (12.3 t hal)
followed by RH-9/90 (14.8 t hal) and CLS-38
(15.1 t hatl) at Pottangi. At Raigarh, IT 34
recorded maximum rhizome yield (28.2 t hal)
followed by IT 35 (25.7 t ha'l) and IT 20 (24.8 t
ha1) over all the national checks BSR 2 (19.2 t
ha1), Narendra Haldi (12.2 t ha'l), Roma (12 t
ha-1), [ISR Pratibha (12 t ha'1) and Suranjana (10
that).

TUR/CI/2.7 CVT on mango ginger

(Centres: West Coast Plains and Ghat Region -
Kozhikode Ambalavayal; Middle Gangetic
Plain Region -Dholi, Pundibari; Plains and
Hills Region - Navsari; Eastern Himalayan
Region- Barapani; Eastern Plateau and Hills
Region -Pottangi, Raigarh)

At Ambalavayal, NVMG 2 registered highest yield
per plant (142.7 g) followed by Acc 347 (136.7
g) and NVMG 10 (134.7 g) whereas at Raigarh,
Indira Mango Ginger 1 (IMG 1) recorded highest
rhizome yield (28.6 t hal) followed by IMG 2
(27.5 that) and IMG 4 (25.4 t ha'1). At Barapani,
data analysis revealed that the genotype, Acc.
265 registered highest per plant yield of 69.44 g.
Highest oleoresin and essential oil was recorded
in the genotype, Indira mango ginger 1(5.28 %)
and Acc. 347 (1.96%) respectively.

TUR/CI/3 Varietal Evaluation Trial
TUR/CI/3.7 Initial Evaluation Trial 2015
(Centres: Middle Gangetic Plain Region -
Kumarganj)

Ten entries were tested under IET, Turmeric and
found maximum rhizome yield in NDH-53 (31.22
t hal) followed by NDH-126 (30.55 t ha'l) and
NDH-88 (30.33 t ha'l).
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TUR/CI/3.8 Initial Evaluation Trial 2016
(Centres: Middle Gangetic Plain Region -
Pundibari; Eastern Plateau and Hills Region -
Pottangi, Raigarh)

It was observed that IT 55 recorded maximum
rhizome yield (35.9 t hal) followed by IT 54
(34.8 t hal) and IT 29 (32.2 t ha'l) over all the
checks Suranjana (22.2 t ha'l) and BSR 2 (26.7 t
hal) at Raigarh. Analyzed pooled data from
Pottangi revealed that the entry PTS-22 (18.7 t
hal) was the top yielder with the yield
advantages of 14.2% over the local check variety
Roma (16.4 t hat) followed by PTS-56 (16.8 t ha-
Y and PTS-57 (16.7 t ha't).

A wide range of variability was found among the
genotypes for different yield characters at
Pundibari. With respect to the projected yield,
the highest yield was recorded in TCP-58 (38.45
t ha) followed by TCP-90 (35.91 t hal) and
lowest in TCP-32 (24.99 t hal). Most of the
genotypes were free from leaf blotch and leaf
spot diseases incidence except TCP-2.

Crop Management

TUR/CM/5 Nutrient Management Trial
TUR/CM/5.10 Organic production of
turmeric

(Centres: Eastern Himalayan
Mizoram, Barapani)

The maximum yield was recorded in T; (100%
organic equivalent to 75% N
requirement of turmeric), with a yield of 28.29 t
ha?, followed by T: (100% organic manure
equivalent to 100% N requirement of turmeric)
with a yield of 27.42 t hal, T¢ (75% N
requirement of turmeric + micronutrients)) with
a yield of 26.39 t ha! at Mizoram. Whereas at
Barapani, maximum yield (22.00 t hal) was
recorded in Tz (100% organic manures +
micronutrients).

Region -

manure
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Table 16: Performance of genotypes of turmeric at Pundibari

Genotype Plant height Tiller Leaf

Rhizome Yield (t Leafblotch Leafspot

(cm) number number yield/plot ha?) (PDI) (PDI)
(kg/3m?)

TCP-111 151.11 3.33 8.07 12.73 26.23 0.00 0.00
TCP-235 146.78 3.20 8.40 15.90 32.75 0.00 0.00
TCP-120 152.11 3.07 7.80 15.87 32.69 0.00 0.00
TCP-190 166.34 3.27 8.07 14.27 29.39 0.00 0.00
TCP-90 150.36 3.13 8.33 17.43 35.91 0.00 0.00
TCP-32 146.44 3.07 8.40 12.13 24.99 0.00 0.00
TCP-2 127.22 2.93 7.87 12.60 25.96 21.27 15.69
TCP-94 148.67 2.93 8.27 14.20 29.25 0.00 0.00
TCP-232 157.44 3.07 8.20 13.07 26.92 0.00 0.00
TCP-246 150.56 2.93 8.00 16.67 34.33 0.00 0.00
TCP-58 158.33 3.33 8.93 18.67 38.45 0.00 0.00
SE(m)+ 3.09 0.14 0.20 1.04 2.14 0.25 0.22
C.D. (P= 9.17 N.S. 0.60 3.09 6.36 1.04 0.36

0.05)

CV% 3.55 7.56 4.25 12.11 12.11 31.28 27.17

52

TUR/CM/5.14 Organic production of
turmeric

(Centres: Southern Plateau and Hills Region -
Coimbatore, Kammarpally; Middle Gangetic
Plain Region - Dholi, Kumarganj, Pundibari;
Western Himalayan Region - Pantnagar,
Solan; East Coast Plains and Hill Region -
Guntur, Chintapalle; Eastern Himalayan
Region - Pasighat; Eastern Plateau and Hills
Region - Pottangi, Raigarh; Eastern
Himalayan Region - Mizoram, Barapani)

The organic production of turmeric was
experimented by imposing two treatments
T1 (organic package developed by IISR,
Kozhikode) and T2 (recommended package by
SAU) at various AICRPS centres. At Coimbatore,
the highest fresh rhizome yield per plant (469.00
g) was recorded in IISR Pragati treated with
organic package developed by IISR, Kozhikode.
The highest fresh rhizome yield per plot of 3m?
was however recorded in CO2 (8.33 kg/plot)
treated with organic package developed by IISR,
Kozhikode. Among three varieties (V1- Duggirala
Red, V2 - IISR Pragati and V3 -IISR Pratibha) at
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Kammarpally, IISR Pragati (48.40 t ha'1) and IISR
Pratibha (47.20 t ha!) responded to organic
package (T;) with maximum yield, where as
Duggirala Red (38.90 t ha!) responded to SAU
package (Tz).

At Dholi, Rajendra Sonia and Rajendra Sonali
recorded significantly higher yield (67.13 &
66.36 t ha'l, respectively) as compared to IISR
Pratibha (57.52 t ha). Between two organic
packages, (IISR-Kozhikode & RPCAU) organic
package of RPCAU recorded significantly higher
yield (64.68 t ha'l) compared to organic package
of IISR (62.65 t hal). Interaction effect on yield
was found non-significant. Whereas at
Kumarganj, maximum yield was observed in
V3T3 treatment (31.33 t hal) followed by V3T1
(31.00 t hatl) and V3T2 (30.92 t hatl). At
Pundibari, organic package developed by IISR
recorded the highest yield 33.48 t hal).
Considering the interaction effect, it was found
that ACC-48 with organic package developed by
[ISR recorded the highest yield of 35.95 t hal.
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Table 17: Performance of organic treatments in turmeric at Mizoram and Barapani

S. | Treat Plant No. of tillers/ Fresh wt of Yield (t ha'l) Dry recovery
No. | ment| population plant clump (g) (%)
Mizoram Barapani | Mizoram Barapani| Mizoram Barapani |Mizoram Barapani | Mizoram Barapani
1 Tq 42.00 23.77 | 2.33 2.00 | 195.63 187.57 | 27.42 13.55 | 18.95 21.54
2 T 43.25 20.00 | 2.00 1.57 | 196.33 106.88 | 28.29 12.47 | 17.92 21.64
3 T3 36.75 26.00 | 2.00 2.60 | 132.30 244.00 | 15.52 22.00 | 18.37 21.35
4 Ta 40.50 24.33 1.67 1.77 | 191.63 218.83 | 25.74 15.68 | 18.43 21.44
5 Ts 43.75 25.63 2.00 2.10 | 134.50 228.00 | 19.59 18.20 | 17.48 21.28
6 Te 44.00 25.07 1.33 1.87 | 179.88  224.00 | 26.39 14.82 | 16.90 21.74
7 T, 41.75 22.00 1.67 1.23 | 171.00 204.33 | 23.55 11.88 | 17.00 21.86
8 Ts 44,00 23.35| 1.33 1.57 | 173.50 110.83 | 25.47 10.77 | 17.90 21.33
Average | 42.00 23.76 1.79 1.83 | 171.84 190.55 | 23.99 14.92 17.86  21.52

T,: 100% organic manures equivalent to 100% N requirement of turmeric

Ts: 100% organic manures + micronutrients
Ts: 75% N requirement of turmeric + micronutrients

T7: Recommended Package by SAU (Turmeric — NPK 120:90:90 NPK kg/ha)

T,: 100% organic manures equivalent to 75% N requirement of turmeric
T4: 100% organic manures + vermiwash 10%

Te: 75% N requirement of turmeric + vermiwash 10%

Tg: Farmers practice

During 2019, it was observed that the organic
production system significantly influenced
number of tillers, number of leaves, weight of
mother and primary rhizomes, clump weight and
yield at Guntur. All the three varieties tested
performed better under the organic production
system. At Chintapalle, among the treatments, T4
(NDH-98 + inorganic) recorded the maximum
plant height (148.43 c¢m), fresh weight of
rhizome (507.93 g), yield ha! (40.52 t ha'l) and
dry recovery percentage (25.04) followed by T3

(NDH-98 + IISR OPP).

Analysed data from Pasighat revealed that
significantly taller plants (113.2 cm), higher
fresh weight of clump (300.0 g), yield per plot
(12.0 kg) and yield per hectare (36.35 t) were
recorded with the organic package developed by
I[ISR (T1 as compared to recommended package
of SAU (T2). There was significant difference

among the two treatments for fresh rhizome
yield of turmeric at Pottangi. Recommended
package of practices along with IISR
micronutrients produced the highest fresh
rhizome yield of 26.0 t ha'l, 26.8 t ha't and 25.7 t
ha! in Roma, Pratibha and Surama respectively
with the yield advantages of 11.0%,11.5% and
11.8% in T1 over T2. At Raigarh, the maximum
fresh rhizome weight (206.65 g) was recorded in
V3T1 (Narendra Haldi X organic package
developed by IISR) and maximum yield (21.19 t
ha1) was recorded in V1T1 (Chhattisgarh Haldi -
1 X organic package developed by IISR). In
Barapani, the treatment, T; (organic package
developed by IISR) produced higher yield of
29.89 t hatand 27.23 t ha! in Megha Turmeric-1
and IISR Pratibha, respectively. The dry recovery
percentage was higher in T; compared to T in
all the three varieties.

1.
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Table 18: Soil nutrient analysis at HARS, Pottangi

Period pH Org.C Av.N Av.P Av.K Av.Fe Av. Mn Av. Cu Av.Zn Av.B

(%) (kg (kg (kg (mg  (mgkg') (mgkg?!) (mg (mg

hal) hal) hal) kgl) kg1)  kg1)

Pre 5.96 0.88 300 20.16 180 16.0 15.12 1.10 0.45 0.35
sowing

Post 5.96 0.90 302 21.00 186 19.0 18.00 1.30 0.58 0.43
harvest

TUR/CM/5.15 Effect of micro nutrients on
growth and yield of turmeric

(Centres: Southern Plateau and Hills Region -
Coimbatore, Kammarpally; Middle Gangetic
Plain Region - Dholi, Kumarganj, Pundibari;
Western Himalayan Region - Pantnagar,
Solan; East Coast Plains and Hill Region -
Chintapalle; Eastern Himalayan Region -
Pasighat; Eastern Plateau and Hills Region -

Coimbatore (16.2 g /3m?2), Pasighat (37.77 t ha
1), Pundibari (31.62 t ha'l), Chintapalle (26.62 t
ha'1), Raigarh (24.7 t ha'l), Pottangi (21.8 t ha'l)
(Fig 17) but in Dholj, it was observed that both
package of RPCAU
micronutrients package of IISR Calicut were on
par regarding yield. At the
experiment was conducted with BSR 2, CO 2 and
[ISR Pragati. CO 2 with recommended package of

micronutrients and

Coimbatore,

Pottangi, Raigarh).

In general, the treatment, recommended package
of practice + IISR turmeric micronutrients
produced significantly  higher yield at

practices and IISR turmeric micronutrient spray
at 60 and 90 DAP @ 5 g/litre recorded the
highest fresh weight of the clump (416.67 g) and
fresh rhizome yield per plot of 3 m2 (16.20 g).

Table 19: Nutrient status of soil following micro nutrient application at Chintapalle & Raigarh

Centres pH EC (01 N P K S Zinc Iron Cu Mn Boron

%  (kg/ha) (kg/ha) (kg/ha) (mg/kg) (mg/kg) (mg/kg) (ppm) (ppm) (ppm)

Chintapalle 6.74 0.02 0.4 204.5 3.575 734.6 10.0 0.55 31.9 0.3 3.46 0.24
Raigarh 7.7 032 046 326 6.63 187.06 13.75 0.90 81.40 1.66 28.78 7.0

Fig 17: Field view of micronutrient trial at Raigarh and Coimbatore

[CARSATCRIPS
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Table 20: Effect of micronutrient spray on growth, yield and disease incidence at Pundibari

Treatment Plant Number of Plant Fresh Yield Dry Leaf Leaf
population tillers/plant height yield/ (t/ha) recovery blotch spot
(cm) Clump (%) (PDI) (PDI)
(8)
Variety
TCP-2 (V1) 48.13 3.05 84.42 28634 2854 21.04 2042 18.78
PTS-8 (V2) 48.25 3.18 138.12 313.31 30.83 20.86 2413 22.49
ACC-48 48.38 3.23 12493 294.63 28.99 22.74 28.53 19.90
(V3)
S.Em (%) 0.19 0.07 1.64 5.14 0.46 0.19 0.50 0.46
CD (at 5%) N.S. N.S. 5.00 15.63 1.39 0.57 1.53 141
Package
IISR (T1) 48.33 3.18 119.95 319.79 31.62 21.60 24.06 20.32
SAU (Ty) 48.17 3.12 111.70 276.40 27.29 21.50 24.65 20.53
S.Em (%) 0.16 0.06 1.34 4.20 0.37 0.15 0.41 0.38
CD (at 5%) N.S. N.S. 4.08 12.76 1.14 N.S. N.S. N.S.
Interaction
V1T, 48.50 3.10 87.16 304.05 30.31 21.12 20.14 18.50
V1T 47.75 3.00 81.68 268.62 26.77 20.96 20.70 19.07
V2T 48.25 3.20 143.29 339.28 33.55 20.89 24.18 22.58
V2T 48.25 3.15 132.95 287.34 28.11 20.83 24.09 2240
V3T 48.25 3.25 129.39 316.05 31.00 22.78 27.88 19.86
V3T 48.50 3.20 120.47 273.22 26.99 22.71 29.17 20.12
S.Em (%) 0.27 0.10 2.33 7.27 0.65 0.27 0.71 0.66
CD (at 5%) N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.

Crop Protection

TUR/CP/7 Disease Management Trial
TUR/CP/7.1 Survey and identification of
disease causing organisms in turmeric and
screening of turmeric germplasm against
diseases (Disease Surveillance)

(Centres: Southern Plateau and Hills Region -
Coimbatore; Middle Gangetic Plain Region -
Pundibari, Dholi; Eastern Plateau and Hills
Region - Raigarh)

A survey was conducted by Pundibari centre in
Mathabhanga to assess the severity of different
diseases of turmeric in this area. Two major
diseases of turmeric were found to be prevalent
in this area, namely, leaf blotch (Taphrina spp.)

and Colletotrichum leaf spot (Colletotrichum
spp.) Most of the area is covered with local
varieties which are highly susceptible to leaf
blotch and leaf spot diseases. In the survey it was
found that average leaf blotch disease severity in
Mathabhanga was 18.35PDI and that of leaf spot
was 20.53PDL

In a survey conducted by Coimbatore centre in
different turmeric growing areas of Erode and
Coimbatore districts, it was found that the
maximum incidence of leaf spot (14.3 PDI) was
noticed in Perunthurai area of Erode district and
maximum leaf blotch was noticed in Gobi (24.6
PDI) followed by Perunthurai (22.9 PDI) area of
Erode district. In Coimbatore district, maximum
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leaf blotch (25.7 PDI) incidence was noticed in
Thondamuthur and the leaf spot incidence was
8.9 PDI in Karamadai.

Raigarh centre during the survey, found that
village Bhikhari Mal at Raigarh developmental
block had 43.78 per cent Colletotrichum leaf spot
and 38.78 per cent Taphrina leaf blotch disease
intensity followed by Amalidih village with
34.78% Colletotrichum leaf spot and 22.57%
Taphrina leaf blotch disease intensity.

TUR/CP/7.3 Assessment of fungicide and
biological control agents against foliar
disease of turmeric

(Centres: Southern Plateau and Hills Region -
Coimbatore)

Among the various fungicides tested, rhizome
treatment with propiconazole (0.1%) + foliar
spray with propiconazole (0.1%) at 90, 105 &
120 DAP was found to be effective in reducing
the incidence of both leaf spot and leaf blotch.

TUR/CP/7.4 Management of foliar diseases in
turmeric using tolerant lines
(Centres: Southern Plateau and Hills Region -

Kammarpally; Middle Gangetic Plain Region -
Kumarganj, Pundibari; Eastern Plateau and
Hills Region - Raigarh; East Coast Plains and
Hill Region - Guntur; Western Himalayan
Region - Solan)

In disease evaluation trail at Kammarpally, nine
germplasm accessions were tested and found
that all were susceptible to foliar diseases. For
the leaf spot disease, all the accessions were in
the severity range of 5 grading scale (11-25%)
whereas most of the accessions are in 20-30 %
for leaf blotch disease severity. At Raigarh, none
of the accessions were found to be in the highly
resistant category. At Solan, minimum leaf spot
disease severity (8.75%) was observed in CL-54
genotype followed by TCP161 with 11.67 per
cent disease severity. Leaf blotch severity in
disease tolerant lines ranged from 7.25 to 11.20
per cent and was minimum in TCP 129 (7.25%)

[CARSATCRIPS

followed by CL-52 (7.50%). Yield was maximum
in CL-54 (21.52 t hal) among disease tolerant
genotypes.

TUR/CP/7.7 Effect of PGPR biocapsules on
growth and yield of turmeric

(Centres: Southern Plateau and Hills Region -
Coimbatore, Middle Gangetic Plain Region -
Dholi, Kumarganj, Pundibari; Lower East
Coast Plains and Hill Region - Kammarpally,
Chintapalle; Eastern Himalayan Region -
Pasighat; Eastern Plateau and Hills Region -
Pottangi, Raigarh; Western Himalayan Region
- Solan)

In general, combined application of capsule
formulation of Trichoderma and GRB 35
recorded highest yield in Coimbatore (5.0 kg
plot1), Pasighat (40.12 t ha'l), Raigarh (24.59 t
ha'1), and Pundibari (25.20 t ha'1).

At Coimbatore, combined application of capsule
formulation of Trichoderma and GRB 35 in BSR-2
recorded minimum incidence of leaf spot (5.5
PDI) and leaf blotch (14.0 PDI) compared to
control that recorded 19.9 and 26.2 PDI of leaf
spot and leaf blotch respectively. At Kumarganj,
maximum yield was observed in V2T2 treatment
(32.00 t ha1) followed by V2T1 (30.92 t ha'1) and
V2T3 (30.67 t hatl). Significantly lower leaf
blotch disease was recorded in Rajendra Sonia
(28.89 PDI) and Rajendra Sonali (30.00 PDI)
compared to control (58.52 PDI) at Dholi.

Fig 18: AICRPS scientists interacting with the
farmers on diseases of turmeric
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Table 21: Effect of PGPR biocapsule on growth and yield of turmeric at Dholi

Treatment Germination Plant No. of Leaf Yield
(%) height tillers blotch  (t/ha)
(cm) /plant (PDI)
Vi- Rajendra Sonia 97.33 114.99 3.67 28.89 38.83
V- Rajendra Sonali 98.50 102.98 4.20 30.00 43.85
V3- Morangia 97.50 111.04 3.27 58.52 31.48
SEm (%) 0.40 1.38 0.22 1.07 1.12
CD (5%) NS 4.02 0.63 3.12 3.27
T1: POP + Trichoderma (talc 97.78 113.98 3.78 38.89 36.71
formulation) + GRB 35 (talc
formulation)
T2: POP + Trichoderma capsule + 97.50 108.42 3.78 39.81 38.69
GRB 35 capsule
T3: POP + Trichoderma capsule 98.33 109.07 3.67 39.81 37.92
T4: POP + GRB 35 capsule 97.50 109.42 3.56 37.04 37.79
Ts: POP 97.78 107.47 3.78 40.12 39.16
SEm (%) 0.52 1.78 0.28 1.38 1.45
CD (5%) NS NS NS NS NS
V1XT1 97.50 115.17 3.33 30.55 37.42
V1XT2 99.17 113.50 4.33 30.55 40.42
V1XT3 95.83 118.20 3.00 25.00 35.33
V1XT4 98.33 116.49 4.67 25.00 41.20
V1XT5 95.83 111.59 3.00 33.33 39.77
V2XT1 95.83 109.56 4.33 30.55 41.85
V2XT2 98.33 104.14 3.67 30.55 43.93
V2XT3 100.00 96.54 4.67 36.11 45.59
V2XT4 98.33 105.96 3.33 27.78 42.72
V2XT5 100.00 98.72 5.00 25.00 45.18
V3XT1 100.00 117.20 3.67 55.55 30.85
V3XT2 95.00 107.63 3.33 58.33 31.72
V3XT3 99.17 112.47 3.33 58.33 32.85
V3XT4 95.83 105.81 2.67 58.33 29.45
V3XT5 97.50 112.09 3.33 62.04 32.53
SEm (%) 0.90 3.09 0.48 2.39 2.51
CD ( p=5%) 2.62 NS 1.40 6.97 NS
CV (%) 1.59 4.88 22.45 10.59 11.43

POP of RPCAU: Rhizome treatment with Propiconazole (0.1%) + foliar spray with Propiconazole (0.1%) at 90,

105 and 120 DAP.
\&%
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At Raigarh, minimum disease intensity of
Colletotrichum leaf spot was 24.13% and
Taphrina leaf spot was 24.85%. Combined
treatments of Trichoderma and GRB 35 talc
formulation were found superior in increasing
the plant growth parameters and reducing the
incidence of leaf blotch over other treatments at
Solan.

At Kammarpally, Duggirala Red recorded
maximum yield (36.9 t hal) in the treatment
POP + GRB 35 capsule (T4), IISR Pragati
responded for -POP + Trichoderma (talc
formulation) + GRB 35 (talc formulations ( T1)
and recorded 58.7 t ha'l yield (T1), where as IISR
Pratibha recorded higher yield (48.9 t hat) for
POP +Trichoderma capsules+GRB35capsule (T2).

At Pasighat, the maximum fresh weight of clump
was recorded in T2 (POP + Trichoderma capsule
+ GRB 35 capsule) but remained at par with T1.
Application of capsule formulation of
Trichoderma and GRB 35 in TCP 129 showed
lowest leaf spot (PDI 1.23) disease severity at
Pundibari. Application of talc formulation of
Trichoderma and GRB 35 showed lowest leaf
blotch disease severity (PDI 10.49 and PDI
12.35) in TCP 2 and TCP 70 respectively. Lowest
leaf spot severity was recorded in talc
formulation of Trichoderma and GRB 35 in all
the three genotypes (PDI 7.41, PDI 13.17 and
PDI 12.35 respectively).

[CARSATCRIPS

Fig 19: PGPR trial of turmeric at Pasighat

Fig 20: Turmeric variety Rajendra Sonia



I Tree spices

Genetic Resources

TSP/CI/1.1 Germplasm collection,
characterization, evaluation and
conservation of clove, nutmeg and cinnamon
(Centres: Western Plateau and Hills Region -
Dapoli; Southern Plateau and Hills Region -
Pechiparai)

a. Nutmeg

Among the accessions conserved at Pechiparai,
MF- 1 recorded maximum tree height (10.24 m)
and stem girth (59.16 cm) and MF 4 recorded
maximum leaf length (20.72 cm), leaf breath
(9.66 cm), no. of fruits (678), single fruit weight
(59.0 g) and mace yield (291 g/ tree). At Dapoli,
average weight of fruit recorded in 2019 ranged
from 43.5 - 92.5 g. The genotype DBSKKV 20
recorded maximum dry nut yield (5229.21g) and
dry mace yield (932.40 g).
performance, the genotype DBSKKVMF 20 was

From overall

found to be promising considering its fruit yield
parameters.

b. Clove
Among the germplasm of clove planted during

the year 1996-97 at Dapoli, four promising
genotypes were selected. The plant height varied
from 6.00 to 7.25m., girth ranged from 39 - 43
cm and spread varied from 2.55 to 3.55 m. No
flowering was observed during the year 2019.

Among the 24 accessions at Pechiparai, SA-1
recorded the highest tree height of 12.65 m,
followed by SA-3 (12.49 m) as compared to local
check tree height (12.34 m). The accession SA-13
was significantly superior than other accessions
and recorded highest stem girth (50.19 cm)
compared with local check (40.99 cm). The
accession SA-3 recorded the highest leaf length
(12.98 cm), leaf breadth (7.97 cm), number of
branches (17 nos.) and dry bud yield (1.67
kg/tree/year) followed by accession SA-13
(1.67 kg/tree/year) when compared with local
check (1.67 kg/tree/year).

Fig 21: Dwarf clove at Nagercoil

c¢. Cinnamon

Among the twelve accessions evaluated at
Pechiparai, CV-5 recorded maximum tree height
(3.41 m), number of shoots (12) and stem girth

(17.24 cm) and local check recorded 3.8 m tree
height, 8 shoots and 16.76 cm stem girth. The
germplasm conserved at AICRPS centre is
presented in table 28.

DS
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Table 22. Tree spices germplasm collection at AICRPS centres

Crop/Centre Collection Crop/Centre Collection

Clove Cinnamon

Dapoli 2 Dapoli 11
Pechiparai 24 Pechiparai 14
Yercaud 01 Yercaud 02
Total 30 Total 27
Nutmeg Cassia

Dapoli 94 Dapoli 6
Pechiparai 28 Pechiparai 4
Total 122 Total 10

TSP/CI/1.2 Collection of unique germplasm
in tree spices

(Centres: Western Plateau and Hills Region -
Dapoli; West Coast Plains and Ghat Region -
IISR; Southern Plateau and Hills Region -
Pechiparai)

The different genotypes have been planted in
germplasm block of nutmeg at Dapoli. The
growth of plants is satisfactory. Maximum height
and no. of branches were recorded in genotype
seedless (2.52 m and 28.9 respectively).
Whereas the maximum plant spread was
recorded in genotype Nova (1.85 m). Planting of
new genotypes in unique nutmeg block is in
progress.

Among the various unique type of nutmegs
planted at Pechiparai, the maximum plant height
(5.79 m), numbers of branches (11), number of
fruits (26), single fruit weight (50.55 g) and
mace yield/ tree (16.50 g) were recorded in ISR
Viswashree.

Crop Improvement

TSP/CI/2 Coordinated Varietal Trial
TSP/CI/2.2 CVT 2001-Nutmeg
(Centres:Western Plateau and Hills Region -
Dapoli; Southern Plateau and Hills Region -
Pechiparai)

At Dapoli, the plant height ranged from 1.24 to
3.27 m,, girth from18.50 to 34.50 cm, branches
from 34.77 to 117.67and spread from 1.41 to
3.74 m. The number fruits per plant significantly

[CARSATCRIPS

differed from each other. Among the various
accessions, A-9/150 produced
number of fruits per plant (152.00) and was
significantly superior over rest of the accessions.
Among the different A9/150
recorded highest plant height (6.59 m), stem
girth (25.59 cm), maximum number of branches
(15) and no. of fruits (271) and mace yield/ tree
(178g) as compared to local check with plant
height (5.78 m), stem girth (19.15 cm), number
of branches (14), no. of fruits (218) and mace
yield/ tree (147 g) (Fig 22).

maximum

accessions,

TSP/CI/2.4 CVT on farmers varieties of
nutmeg

(Centres: Western Plateau and Hills Region -
Dapoli; Southern Plateau and Hills Region -
Pechiparai; Thrissur)

The trial was planted in August- 2016 Data
analysis indicates non-significant differences for
all the growth parameters among the genotypes.
The genotype Kochukudy recorded highest plant
height (2.44 m) followed by Punnathanam Jathy
(191 m). The genotype Punnathanam Jathy
produced maximum branches (32.00) followed
by Kochukudy while maximum spread was
recorded by Kochukudy (2.07 m) followed by
local check (1.23 m) and Cheripuram (1.66 m).
The improved nutmeg variety recorded the
maximum plant height (2.61 m) and numbers of
branches (12 Nos.) at Pechiparai.



A9/4 A9/20 A9/25 A9/71 A9/150 Local
check

Fig 22: Variation in number of fruits per tree of nutmeg at Pechiparai & Dapoli

Fig 23: Newly released monoecious nutmeg variety Konkan Sanyukta
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Coriander

Genetic Resources

COR/CI/1.1 Germplasm collection,
description, characterization, evaluation,
conservation and screening against diseases
(Centres: Southern Plateau and Hills Region -
Coimbatore; Middle Gangetic Plain Region -
Dholi, Kumarganj; East Coast Plains and Hill
Region - Guntur; Trans Gangetic Plain Region
- Hisar; Gujarat Plains and Hills Region -
Jagudan; Central Plateau and Hills Region -
Jobner; Eastern Plateau and Hills Region -
Raigarh)

At Coimbatore, 276 genotypes are maintained in
the germplasm collection, and the highest
number of umbels per plant was recorded in CS
2 (45.00) and the lowest in CS1 (11.00).
Similarly, the number of fruits per umbel ranged
between 17.67 and 34.67 with an overall mean
of 25.04 among the genotypes evaluated. The
highest number of fruits per umbel was
observed in CS 275 (34.67) and the lowest
number of fruits per umbel was recorded in CS
156 (17.67). Seventy four accessions along with
three checks (Rajendra Swati, Hisar Anand and
Pant Haritima) were collected and evaluated at
Dholi. Out of seventy four accessions, only
seventeen accessions recorded the highest yield
ranging from 81.51g to 98.58g per five plants
and 1.43 kg to 1.59 kg yield per plot (7.2 m?) as
compared to best check variety Rajendra Swati
(80.94g per five plants) and yield per plot (1.42

kg).

One hundred forty accessions of coriander were
evaluated along with Hisar Sugandh, Hisar

[CARIAICKRES

Bhoomit and Hisar Anand as checks at Hisar. The
seed yield of the germplasm material ranged from
from 32.4 g per plant (DH-292) to 97.5 g per plant
(DH-227). The most promising lines for seed yield
were DH-218, DH-224, DH-227, DH-240, DH-244,
DH-280, DH-293, DH-313, DH-316 and DH-329.
Out of 230 accessions, 45 accessions were better
than best check variety RCr-475 (33.14 g) on the
basis of seed yield per 5 plants at Jobner,
promising accessions identified on the basis of
seed yield per 5 plants were UD-70 (70.61 g),
UD-169 (52.32 g), UD-855 (49.96 g), UD-412
(49.34 g), UD-211 (47.23 g), UD-429 (46.23 g),
UD-96 (44.63 g), UD-803 (43.49 g), UD-406
(42.51 g), UD-831 (41.54 g), UD-436 (41.04 g)
and UD-823 (41.03 g).

Seventy four accessions of coriander along with
three checks (Rajendra Swati, Hisar Anand and
Pant Haritima were evaluated at Kumarganj. The
highest yield was recorded in NDCor-11 (30
g/plant) followed by NDCor-22 (28.30 g/plant)
and ND Cor-32 (27.50 g/plant). Among the thirty
five accessions evaluated at Guntur, LCC-316
(5.49 g plant?), LCC-319 (5.09 g plant?), LCC-
336 (5.09 g plant?), LCC-343 (5.09 gplant
1Jand LCC-344 (4.89g plant!) were
significantly superior in yield over the best check
Suguna (2.92 g plant!). At Jagudan, 91 entries
were evaluated with GCo-3 as check for yield
performance. The seed yield ranged from 3.9 to
11 q ha'l. Among them, eight genotypes recorded
higher seed yield than check GCo-3. Germplasm
was affected by adverse environmental
condition, which lead to severe yield loss.

found
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Table 23. Coriander germplasm collections at various AICRPS centres

Centre
Cultivated
Coimbatore 276
Dholi 74
Guntur 350
Hisar 322
Jagudan 132
Jobner 230
Kumarganj 200
Pantnagar 85
Raigarh 37
Total 1706

Total
Wild and related species
- 276
- 74
- 350
322
19 (Exotic) 151
- 230
- 200
- 85
37
19 1725

Fig 24: Visit of seed spice monitoring team at Dholi and Jobner

Among 33 accessions of coriander evaluated at
Raigarh, ICS 54 and 15 recorded maximum seed
yield (15 q ha1) followed by ICS 9 (14.9 q hal)
over checks Hisar Anand (14.9 q ha!) and RCr
728 (9.8 q hat), Gujarat 2 (9.3 q ha?) and
Rajendra Swati (5.4 q ha'1).

COR/CI/1.3 Identification of drought/alkalini
ty tolerant source in coriander

(Centres: Central Plateau and Hills Region -
Jobner)

The germplasm was evaluated for drought
tolerance. The genotypes viz, UD-35, UD-76,
RCr- 436, UD-27 and UD-39 in normal conditions
while UD-27, UD-86, UD-77, UD-73 and UD-87 in

stress conditions were the top yielders. Based on
stress indices UD-87, RCr-20, UD-86, UD-77 and
UD-30 were found to be the desirable entries for
drought conditions.

Crop Improvement

COR/CI/2.7 Coordinated Varietal Trial on
coriander 2018 - X series

(Centres: Central Plateau and Hills Region -
Ajmer, Jabalpur, Jobner ; Southern Plateau
and Hills Region - Coimbatore; Middle
Gangetic Plain Region - Dholi, Kumarganj;
East coast Plains and Hill Region - Guntur;
Trans Gangetic Plain Region - Hisar; Gujarat
plains and Hills Region - Jagudan, Navsari;
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Western Himalayan Region - Pantnagar;
Western Dry Region - Kota; Eastern Plateau
and Hills Region - Raigarh)

At Jabalpur, COR-185 was the highest yielder
(23.98 q hatl) whereas; lowest yield was
reported in COR-189 (14.26 q ha'l). At Jobner,
the seed yield ranged from 15.64 q ha! (COR-
181) to 26.67 q ha! (COR-190). The highest
number of umbels per plant was recorded by
COR 183 (26.00) followed by COR 185 (23.67),
COR 184 (23.33) and COR 174 (23.33) at
Coimbatore. The seed yield was highest in COR
185 (131.67 g/ plot of 1 m2%). Among the
genotypes evaluated at Dholi, none of them was
found to give significant higher yield over check
variety Rajendra Dhania-1 except COR-176
which obtained maximum yield of 1.85kg 6m2
plot and 2816.67kg ha! followed by check
variety Rajendra Dhania-1 (1.70 kgébm2 and
2272.22 kg ha'l).

At Kumarganj, the promising accessions were
Cor-188 (16.25 q hatl) followed by Cor-192

(16.04 q ha'l) and Cor-189 (14.16 q ha'l).Twenty
one genotypes of coriander including two checks
were evaluated at Navsari. Data analysis
revealed that COR-186 (17.18 q hal), COR-187
(17.00 q ha'l), COR-176 (16.38 q ha'l) and COR-
175 (16.04 q hal) were found significantly
superior over both the national checks viz, Hisar
Anand (12.77 q ha'l) and RCr-728 (11.54 q ha?l).
At Raigarh, none of the entries performed well
over national check RCr 728 (18.2 q ha'l) while
COR 184 (18 q ha'!) was at par with RCr 728.

Among the entries evaluated at Guntur, COR-190
(24.69 q ha'l), COR-185 (23.61 q ha'l) and COR-
174 (23.51 q ha'l) were significantly superior to
the check Susthira (17.19 q ha'1). At Kota, COR-
187 was found to be the best performing entry in
terms of seed yield (20.05 q ha) followed by
COR-185 (18.60 g ha'!). At Hisar, maximum seed
yield (21.94 q hal) was recorded in COR- 175
followed by COR-174 (20.86 q ha'l) and COR-177
(19.29 q ha1).

Fig. 25. CVT coriander entries at Guntur
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Table 24: Growth, yield attributes and yield of coriander entries in CVT

CAR-AICRPS Avissd Report 2019

Sr. | Accessi Plantheight @ Branches Umbels / Umbellate/ seeds/ Seed yield
No. on (cm) / plant plant umbel umbel (q/ha)
number
Hisar Guntur Hisar Guntur Hisar Guntur Hisar Guntur Hisar Guntur Hisar Guntur
1 COR174 156.1 745 9.3 6.7 76.3 41.5 7.0 7.3 50.1 46.2 2086 23.51
2 COR175 1486 754 8.5 4.6 75.1 25.6 6.6 5.7 48.5 30.1 2194 15.05
3 COR176 1348 668 7.2 3.6 63.6 20.7 5.9 5.5 42.2 27.6 1889 6.68
4 COR177 1458 714 79 4.6 744  27.0 6.1 6.3 48.3 33.0 19.29 15.90
5 COR178 1441 717 75 3.7 53.5 25.4 6.2 5.2 45.1 28.2 1645 15.35
6 COR179 109.2 783 6.9 4.9 68.5 36.2 6.6 5.9 39.5 37.8 17.43 20.00
7 COR180 91,5 59.1 6.9 4.0 50.1 21.3 5.7 5.0 42.1 20.6 13.02 11.56
8 COR181 90.7 533 6.2 4.4 44.2 20.8 6.5 49 38.5 21.7 1443 10.71
9 COR182 1374 29.0 6.9 2.5 55.6 8.0 5.8 3.7 40.7 15.3 13.70 3.49
10 COR183 1345 558 7.7 3.6 56.6 12.2 5.6 4.4 47.9 20.9 1834 7.44
11 COR184 76.5 64.3 6.7 4.2 52.1 30.0 5.9 5.7 33.3 284 13.14 18.35
12 COR185 101.6 585 6.4 4.7 53.0 34.7 6.5 4.7 39.8 33.2 16.33 23.61
13 COR186 1203 728 7.2 4.2 564 255 6.0 5.7 414 294 16.10 15.24
14 COR187 1222 684 7.9 4.9 59.3 35.3 6.4 4.8 42.8 26.2 15.25 1897
15 COR188 1435 77.0 7.9 5.7 65.6 37.9 6.3 5.8 52.5 33.0 14.12 18.65
16 COR189 130.0 740 7.6 5.0 67.2 31.0 6.3 5.1 36.8 23.5 15.33 18.06
17 COR190 125.2 789 7.1 5.4 69.0 37.0 5.5 6.1 42.3 39.6 15.76 24.68
18 COR191 1376 713 8.7 3.7 54.9 23.8 6.6 5.8 42.1 24.0 17.05 13.20
19 COR192 145.0 712 8.2 3.7 56.8 24.5 6.2 5.5 36.9 225 1798 12.80
C.D.at 5% 8.0 132 0.8 1.1 8.0 6.5 0.8 1.2 8.3 7.8 70.0 3.77
CV % 8.0 9.5 0.8 11.7 8.0 11.0 7.8 | 10.5 11.7 12.7 3.5 11.6

COR/CI/3 Varietal Evaluation Trial
COR/CI/3.9 Initial Evaluation Trial - 2016
(Centres: Middle Gangetic Plain region -
Dholi)

Hisar Anand recorded higher yield per hectare
(19.10 q hatl) compared to check variety
Rajendra Dhania-1 (18.68 q hal). Among nine
promising entries and two check varieties, four
entries, RD-392 showed the maximum yield
(27.78 q ha?) followed by RD-434 (27.56 q hal),
RD- 412 (26.39 q hal) and RD-414 (24.23 q
ha').

Crop Management

COR/CM/5 Nutrient management trial
COR/CM/5.5 Response of coriander varieties
to various levels of fertility under multi-cut
management practice

(Centre: Gujarat Plains and Hills Region
Jagudan)

Cutting management, varieties and fertility
levels significantly affected coriander seed
equivalent yield. Adopted one cut at 45 DAS
recorded significantly higher coriander seed
equivalent yield over two cut and without cut.
GDLC 1 produced significantly higher coriander
seed equivalent yield over GCo2. Application of
60:30:00 kg NPK / ha recorded significantly the
highest coriander seed equivalent yield over rest
of the treatments.

Interaction effect between cuttings management
and variety was significant. Cultivation of GDLC
1 with two cuttings of leaves recorded the
maximum seed equivalent yield and was at par
with one cut of GDLC 1, but significantly

1.
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superior over rest of the treatment
combinations. Under no cut system, GCo 2
recorded significantly higher coriander seed
equivalent yield than GDLC 1. Interaction effect
between cuttings management and fertility
levels was significant. Application of 60+30 kg
NPK/ha under one cut practices recorded the
maximum equivalent seed yield over rest of the
treatment combinations.

Crop Protection

COR/CP/6.4 Management of coriander
powdery mildew using new generation
fungicides

(Centres: Southern Plateau and Hills Region -
Coimbatore; Central Plateau and Hills Region -

Jobner; Gujarat Plains and Hills Region -
Jagudan, Middle Gangetic Plain Region -
Kumarganj; Eastern Plateau and Hills Region
- Raigarh)

Among the six fungicides tested, the disease
incidence in propiconazole sprayed plants was
less at Coimbatore (5.30 PDI) and Jagudan
(18.94 PDI) whereas at Kumarganj and Raigarh
foliar spray of wettable sulphur (0.2%) showed
minimum disease intensity of 4.25 and 5.4%
respectively. The minimum (10.80%) disease
intensity and maximum seed yield of 17.18 q ha'!
was recorded with foliar spray of hexaconazole
5% SC @ 0.1% at Jobner.

(%)

T1- Foliar spray of tebuconazole 0.1%
T3- Foliar spray of azoxystrobin 0.1 %

T2- Foliar spray of propineb 0.2%
T4- Foliar spray of wettable sulphur 0.2%

Fig 26: Effect of fungicides on powdery mildew of coriander
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COR/CP/6.6 Integrated management of stem
gall disease of coriander

(Centre: Middle Gangetic Plain Region - Dholi)
Out of 71 genotypes tested, 15 were found
highly resistant against stem gall disease under
natural condition. Susceptible check (Rajendra
Swati) also showed highly resistant reaction
against stem gall disease under natural
condition.

COR/CP/6.7 Integrated pest and disease
management in coriander

(Centres: Central Plateau and Hills Region -
Jabalpur, Jobner; Southern Plateau and Hills
Region - Coimbatore; Middle Gangetic Plain
Region - Dholi, Kumarganj; Gujarat Plains
and Hills Region - Jagudan, Navsari; Western
Himalayan Region - Pantnagar; Western Dry
Region - Kota; Eastern Plateau and Hills
Region - Raigarh)

At Jabalpur, T5 (two foliar sprays of
Lecanicillium lecanii + spray of propiconazole
(first spray) + spray of carbendazim (second

CAR-AICRPS Avissd Report 2019

spray) was found to be superior. However T8,
T7 and T5 were on par after the first spray. At
Raigarh, spray of carbendazim 50 WP @ 0.1%
(20 g /10 1 water) (first & second spray) + two
foliar sprays of acetamiprid 20SP (0.004 %)
showed minimum disease intensity (7.12 %),
minimum population of aphid (4.2) and
maximum yield (13.49 q hal). At Jobner and
Coimbatore, lowest incidence (17.50%), highest
disease reduction (71.31%) and maximum seed
yield (1799.61 kg/ha) were recorded in foliar
spray of propiconazole 25 EC @ 0.05% (10
ml/10 lit.) (first & second spray)+ two foliar
sprays of acetamiprid 20 SP (0.004%). Results
from Coimbatore revealed that aphid index (0-5
scale) (Table 29) in coriander differed
significantly among treatments. T2 had the
lowest aphid infestation (1.05 aphid index)
followed by T9 (1.19 aphid index). Also, the
treatments viz., T10, T2, T9 and T3 had recorded
2.92, 2.72, 2.53 and 2.46 predatory coccinellids
per plant, respectively at 7days after second

spray.

Table 25: Mean population of aphids & predatory coccinellids in different treatments

Treatment Aphid index (0-5 Scale) Predatory Coccinellids Seed
Before 1st spray 2nd spray Yield
3DAS 7DAS 3DAS 7DAS Before spray 3DAS 7DAS

T1 2.24*(4.53) 1.95%(3.32) 1.87*%(2.98) 1.66*%(2.26) 1.60*(2.06) 1.72%(2.46) 1.70*(2.39) 1.68%(2.32) 20.11
T2 2.24(4.53) 1.83(2.85) 1.62(2.12) 1.58(2.00) 1.25(1.05) 1.76(2.59) 1.76(2.59) 1.79(2.72) 23.63
Ts 2.23(4.46) 1.83(2.85) 1.70(2.39) 1.62(2.12) 1.47(1.66) 1.81(2.79) 1.66(2.26) 1.72(2.46) 18.33
Ts 2.24(4.53) 1.92(3.19) 1.74(2.52) 1.68(2.32) 1.47(1.66) 1.76(2.60) 1.64(2.19) 1.64(2.19) 19.85
Ts 2.24(4.53) 2.00(3.51) 1.79(2.70) 1.74(2.52) 1.60(2.06) 1.76(2.59) 1.60(2.06) 1.58(2.00) 19.61
Ts 2.21(4.38) 1.92(3.19) 1.72(2.46) 1.66(2.26) 1.45(1.60) 1.79(2.72) 1.74(2.52) 1.70(2.39) 19.31
T, 2.21(4.38) 1.95(3.32) 1.70(2.39) 1.64(2.19) 1.43(1.54) 1.81(2.78) 1.70(2.39) 1.64(2.19) 21.34
Ts 2.23(4.46) 1.99(3.45) 1.87(3.00) 1.76(2.59) 1.62(2.12) 1.79(2.72) 1.58(2.00) 1.47(1.66) 20.54
To 2.16(4.18) 1.85(2.92) 1.64(2.19) 1.62(2.12) 1.30(1.19) 1.79(2.72) 1.74(2.53) 1.74(2.53) 23.07
T1o 2.24(4.53) 2.09(3.85) 2.02(3.58) 1.97(3.38) 1.92(3.19) 1.81(2.78) 1.89(3.06) 1.85(2.92) 16.08

S.Em. 0.017 0.021 0.037 0.034 0.016 0.018 0.027 0.022 13.0
+

C.D. at NS 0.062 0.11 0.101 0.048 0.053 0.080 0.065 3.86
5%

CV.% 1.33 1.86 3.64 3.51 1.84 1.79 2.75 2.23 11.14

*4 X +0.5 transformed values  Figures in parenthesis are retransformed values
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All the treatments significantly reduced the stem
gall disease incidence and average population of
aphids per 5 twigs of coriander plant over
control at Dholi. However, lowest stem gall
(25.58%) and average
population of aphids per 5 twigs (6.40) was
recorded in seed treatment & foliar spray with
hexaconazole @ 0.1% at 45, 60 & 75 DAS
(package developed by RPCAU) and two foliar

disease incidence

sprays of acetamiprid 20 SP (0.004%) + spray of
carbendazim 50 WP @ 0.1% (20 g/10 | water)
(first spray) + spray of propiconazole 25 EC @
0.05% (10 ml/101) (second spray) respectively
over control. At Jagudan, two foliar sprays of
50WG @ 0.015% registered
significantly the lowest aphid infestation (2.85
aphid index) at 3 and 7 days after first and
second sprays.

flonicamid

Fig 27: Seed production of ICS-4 at Raigarh

Fig 28: Field view of management of powdery mildew of coriander at Raigarh

[CARSATCRIPS



BN Cumin

Genetic Resources
CuM/CI/1.1 Germplasm
characterization, evaluation,
and screening against diseases
(Centres: Gujarat Plains and Hills Region -
Jagudan, Sanand; Central Plateau and Hills
Region - Jobner, Mandor)

Out of 93 accessions evaluated at Jobner, 16
accessions were better than best check variety
RZ-19 (10 g) on the basis of seed yield per 5
plants. At Mandor, 134 germplasm accessions
along with checks GC 4, RZ 223 and RZ 209 were
evaluated in augmented design.
coefficient of variability (CV%) was observed for
seed yield (41.2%) followed by number of
umbels per plant (28.6 %), number of branches
per plant (21.8%), plant height (15.2%), number

collection,
conservation

Maximum

of umbellets per umbel (12.4%), seeds per
umbel (10.1), days to 50% flowering (4.5%) and
days to maturity (2.1%). It indicated that seed
yield, number of umbels per plant, number of
primary branches per plant, seeds per umbel
and number of umbellets per umbel are the
important characters and maximum weightage
should be given to these traits while selecting
genotypes for further breeding programme for
improving the seed yield. 330 germplasm
accessions were evaluated with GC-4 as check
for yield performance at Jagudan (Fig 29). The
seed yield ranged from 0.21 - 4.17 q ha'l. Among
them fifty five genotypes showed higher seed
yield than check GC-4. Germplasm was affected
by adverse environmental condition, which leads
to severe yield loss.

Table 26: Germplasm collection of cumin in various AICRPS centres

Centre Indigenous

Jagudan
Jobner
Sanand
Mandor
Total

330
93
84

134

641

Exotic Total

330
93
84

134

641

Screening for resistance against powdery
mildew disease

A total of thirty (27+3) entries were screened for
the resistance against powdery mildew disease
at Jagudan. The minimum disease intensity was
noticed in JC 16-07 (5.0%), while the maximum
disease intensity was recorded in JC-18-02 and
CVT-42 (15.0%). The powdery mildew incidence
ranged from 5.0 to 15.0 per cent.

Screening of cumin entries for resistance
against blight disease

A total of thirty (27+3) entries were screened for
the resistance against blight disease at Jagudan.

The minimum disease intensity was noticed in
JC-18-11 (5.0%), while the maximum disease
intensity was recorded in JC-18-01 (20.0%). The
blight disease incidence ranged from 5.0 to 20.0
per cent.

Screening of cumin entries for resistance
against wilt disease under sick plot

At Jobner, ten (IET) entries of cumin were
screened against wilt and blight diseases. None
of entries was found resistant against wilt
disease. Seven entries viz.,, UC-250, UC-257, UC-
287, UC-322, UC-327, Rz-19 and Rz-209 were

D SR
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susceptible against wilt disease and four entries
viz.,, UC-250, UC-322, Rz-19 and Rz-209 were
susceptible against blight disease. Rest of the
entries was highly susceptible against wilt and
blight diseases. Sixty six entries of cumin were
screened for the resistance against wilt disease
at Jagudan. The minimum disease intensity was

noticed in JC-95-103 GC-5)-1 (10%) followed by
JC-95-103 (GC-5)-2, GC-3 and ]JC-18-11 (12.0%),
while the maximum disease intensity was
recorded in the CVT-38, CVT-42, GP-57, 58, 60,
62,65,66,71,72,74,75,76 and JC 16-07 (100%).
The wilt disease incidence ranged from 10.0 to
100%

Fig 29: Field view of cumin at Jagudan

CUM/CI/1.3 Identification of drought tolerant
source

(Centre: Central Plateau and Hills Region -
Jobner)

Data analysis revealed that the genotypes viz,
UC-436, UC-319, UC-332, UC-333 and UC-342 in
normal conditions while UC-323, UC-330, UC-
270, UC-229 and UC-346 in stress conditions
were top yielders. Based on stress indices, UC-
270 was found to be the desirable genotype for
drought conditions, followed by UC-323, UC-330,
UC-280 and UC-282.

Crop Improvement

CUM/CI/2 Coordinated Varietal Trial
CUM/CI/2.4 Coordinated Varietal Trial-2017
(Centres: Gujarat Plains and Hills Region -
Jagudan; Central Plateau and Hills Region -
Jobner, Ajmer, Mandor)

This experiment was affected by adverse
environmental condition at harvesting stage at

[CARSATCRIPS

Jagudan whereas at Jobner, seed yield ranged
from 1.52 q ha'l (CUM-42) to 3.02 q ha! (CUM-
40). Of the ten entries evaluated, CUM-40
recorded maximum seed yield of 3.02 q hat
followed by RZ-19 (2.70 q ha'l), CUM-41 (2.63 q
ha1), GC-4 (2.62 q ha!) and CUM-39 (2.46 q ha
1). At Mandor, only one test entry CUM-41 (5.29
q hal) was found significantly superior over
check variety GC-4 (4.07 q ha1).

CUM/CI/2 Quality evaluation Trial
CUM/CI/2.4 Quality evaluation in cumin
(Centres: Central Plateau and Hills Region -
Jobner)

Ten entries of cumin under CVT and IET were
tested for volatile oil content during Rabi 2018-
19, The analysis of variance revealed significant
differences among the entries for volatile oil (%)
both in CVT and IET. The maximum volatile oil of
4.33% was observed in CUM-42 and RZ-345
followed by 3.60% in CUM-38, while minimum of



2.80% was recorded in CUM-39 and GC-4 in CVT.
The entry CUM-40 ranked first in terms of
volatile oil yield (9.46 1 ha') followed by RZ-19
(8.65 I ha') while lowest volatile oil yield of 6.46
1 ha-t was recorded in RZ-223.

In IET, the volatile oil content in the entries
ranged from 3.20% to 3.60%. The maximum
volatile oil of 3.60% was observed in UC-247,
UC-250, UC-287, UC-322, RZ-19, UC-249 and RZ-
223 while minimum of 3.20% was recorded in
UC-249,UC-257,UC-327 and RZ-209.

Crop Management

CUM/CM/5 Nutrient Management Trial
CUM/CM/5.2 Organic nutrient and disease
management in cumin

(Centre: Central Plateau and Hills Region -

CAR-AICRPS Avissd Report 2019

+ seed treatment with Trichoderma @ 6 g/kg +
spray of NSKE @ 5% (T4) with B:C ratio of 2.29.

Crop Protection
CUM/CP/6 Disease Management Trial

CUM/CP/6.6 Bio-efficacy of newer molecules
of insecticides against cumin aphid

((Centres: Gujarat Plains and Hills Region -
Jagudan; Central Plateau and Hills Region -
Jobner, Ajmer)

Pooled analysis of three years data from Jobner
revealed that maximum mean reduction in aphid
population (79.09 %) and seed yield (2.59 q ha1)
were recorded with thiamethoxam 25 WG @ 25
g a.i./ha followed by clothianidin 50 WDG @ 20 g
a.i./ha (T2) with 1.74 B:C ratio. It was statistically
at par with thiamethoxam spray 25 WG @ 25 g
a.i./ha followed by thiacloprid 21.7 SC @ 25 g

Jobner)

Pooled analysis of three years data from Jobner
revealed that out of thirteen treatments,
minimum (11.08%) disease intensity and
maximum (2.68 q ha') seed yield were recorded
with soil application of vermicompost @ 2 t ha!

ai./ha (Ti) which exhibited 76.01 % mean
reduction in aphid population and seed yield
(2.44 q hatl) with 1.64. Whereas maximum
(39.00) mean aphid population per plant and
minimum seed yield (1.35 q hal) were recorded
in untreated control (T1¢). Volatile oil content did
not differ among the treatments.

Table 27 : Bio-efficacy of newer molecules of insecticides against cumin aphid

Treatme Mean aphid population per plant Mean population of predatory Yield
nt Coccinellids per plant (q
No. Before 1st spray 2nd spray Before 2nd spray ha-1)
spray 3 DAS 7DAS 3 DAS 7 DAS spray 3 DAS 7 DAS
T1 34.47 11.60 11.20 9.67 8.60 2.17(1.64)* 1.82(1.52) 1.71(1.49) 3.17
T2 31.97  11.00 10.13 7.60 7.00 230(1.67) 1.67(1.47) 1.48(1.41) 3.42
T3 3040 1347  12.67 13.33 10.60 2.22(1.65)  2.03(1.59)  1.91(1.55) 2.80
Ts 31.73 12,67 1147 9.87 10.27 2.29(1.67)  1.40(1.38)  1.12(1.27) 2.82
Ts 3293 1233 11.53 10.00 9.40 2.25(1.66)  1.45(1.39) 1.36(1.36) 3.04
Te 33.00  15.33 14.20 15.10 15.13 2.19(1.64)  2.08(1.61) 1.95(1.56) 2.65
T, 3217 1887  17.60 15.13 13.20 2.35(1.69)  1.95(1.56)  1.79(1.51) 2.62
Ts 3173  13.60 1253 9.27 10.07 2.33(1.68)  1.60(1.45)  1.45(1.40) 2.71
Ty 35.73 20.33 18.07 16.87 15.67 2.35(1.69) 2.27(1.67) 2.03(1.59) 2.58
T1o0 33.00 37.80 43.67 44.00 41.93 2.30(1.67) 2.39(1.70) 2.24(1.66) 2.07
CD at 5% NS 2.64 2.39 241 2.43 NS 0.08 0.06 5.9
CV (%) 13.91 9.21 8.54 9.30 10.00 2.03 2.85 2.33 12.47

*figures in parenthesis are transformed values
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CUM/CP/6.7 Management of powdery
mildew in cumin through new chemicals
(Centre: Central Plateau and Hills Region -
Jobner)

Pooled analysis of two years data from Jobner
revealed that, out of seven treatments minimum
(11.25%) disease intensity and maximum (2.81
q hal) seed yield were recorded with foliar
spray of hexaconazole 5% SC @ 0.1% with
highest B:C ratio of 2.21.

CUM/CP/6.8 Integrated pest and disease
management in cumin

(Centres: Gujarat Plains and Hills Region -
Jagudan; Central Plateau and Hills Region -
Jobner, Ajmer, Mandor)

Significantly higher yield was recorded in
treatment T4 (three sprays of kresoxym methyl
443 SC @ 0.044% (10 ml/ 10 1) + two foliar
sprays of thiamethoxam 25WG (0.0084%) and
was at par with Ti3, T10, T1 and Tgat Jagudan.The
data from Jobner centre revealed that aphid
infestation differed significantly at 3 and 7 days
in both sprays. Treatment combination of three
foliar sprays of kresoxym methyl 44.3 SC @
0.044% (10 ml/ 10 lit. water) + two foliar sprays
of thiamethoxam 25WG (0.0084%) (T4) showed

significantly lowest aphid index (2.98, 2.19, 1.31
and 0.60) at 3 and 7 days in both sprays and
found significantly superior over rest of the
treatments. Unprotected plot registered the
highest 4.67 and 4.25 aphid index at 3 and 7
days after second spray. Mean population of
coccinellids differed significantly among the
However, mean population of
predatory coccinellids varied from 0.89 (package
developed by respective SAUs -Tq3) to 2.57 per
plant in non protected plots of cumin.

treatments.

At Mandor, data on per cent disease severity of
powdery mildew and blight of cumin showed
that lowest incidence and maximum disease
control were found in three foliar sprays of
kresoxym methyl 44.3 SC @ 0.044% (10 ml/ 10
lit. water) + two foliar sprays of thiamethoxam
25WG (0.0084%) (T4) (4.90, 71.39 and 4.710,
72.02). The maximum seed yield was recorded
in three foliar sprays of kresoxym methyl 44.3 SC
@ 0.044% (10 ml/ 10 lit. water) + two foliar
sprays of thiamethoxam 25WG (0.0084%) (T4)
(7.32 q ha'l as compared to control (T14) (4.45q
ha1). Among the treatments, minimum (4.43%)
disease incidence and maximum (74.33%)
disease control of wilt were recorded with
package developed by respective SAUs (T13).

Table 28: Integrated pest and disease management in cumin (Genetic Resources)

Trea Qty.of Price of Labo Total Commo Total Seed Gross Net Net B:C
t.no. Iinsecticide insecticide ur cost n cost of cost of Yield return retur gain Ratio
(1/ml/g/kg (Rs. hal) cost of cultivati cultivati (kg (Rs. n(Rs. (Rs.
ha1) (Rs.) treat on(Rs. on (Rs. ha?) ha?) ha?) ha1)
ment hatl) ha1)
(Rs.
ha1)
T; | 100g+115ml | 180+380=560 800 | 1360 28300 29660 243.80 | 48760 | 21718 | 19988 | 1.64
T, 100g+40g 180+520=700 800 1500 28300 29800 259.23 | 51846 | 24804 | 23124 | 1.74
T; | 100g+1.6lit. | 180+1025=1205 | 800 | 2005 28300 30305 221.44 | 44288 | 17246 | 15146 | 1.46
Ty 100g+115ml 145+380=525 800 1325 28300 29625 229.20 | 45840 | 18798 | 17208 | 1.55
Ts | 100g+40g 145+520=665 800 | 1465 28300 29765 235.55 | 47110 | 20068 | 18528 | 1.58
Te 100g+1.6 lit 145+1025=1170 | 800 1970 28300 30270 201.16 | 40232 | 13190 | 11230 | 1.33
T; | 1.0lit+115ml | 950+380=1330 800 | 2130 28300 30430 195.62 | 39124 | 12082 | 9702 | 1.29
Tsg 1.0 1it+40g 950+520=1470 800 2270 28300 30570 210.86 | 42172 | 15130 | 12800 | 1.38
To | 1.0lit+1.61it | 950+1025=1975 | 800 | 2770 28300 31070 187.97 | 37594 | 10552 | 7802 | 1.21
T10 - 0 0 0 28300 28300 135.21 | 27042 - - 0.96
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I Fennel

FNL/CI/1.1 Germplasm
characterization, evaluation,
and screening against diseases
(Centres: Middle Gangetic Plain Region - Dholi,
Kumarganj; Trans Gangetic Plain Region -
Hisar; Gujarat Plains and Hills Region -
Jagudan; Central Plateau and Hills Region -
Jobner)

Among 43 germplasm accessions maintained at
Dholi, only 23 accessions out yielded check
variety, Rajendra Saurabh. Highest yield was
recorded in RF-10 (24.53 q ha1) followed by RF -
65 (23.75 q ha1). At Kumarganj, 168 germplasm
accessions were evaluated. NDF-46 (52 g/plant)
recorded maximum yield followed by NDF-52
(51.9 g/plant) and NDF-49 (50.4 g/plant). 80
entries were evaluated with GF-12 as check for

collection,
conservation

yield performance at Jagudan. The seed yield
ranged from 3.33 to 24.44 q ha'.

Table 29: Germplasm collection of fennel in
various AICRPS centres

Centre Indigenous Exotic Total
Cultivated
Existing | Addition | Existing
Dholi 43 - - 43
Hisar 174 6 - 180
Jagudan 80 - - 80
Jobner 133 - - 133
Kumarganj 168 - - 168
Total 598 6 -| 604

Screening for resistance against Ramularia
blight disease

During Kharif season, thirteen (11+2) entries
were screened under natural conditions at
Jagudan. The minimum intensity of Ramularia
blight was noticed in JF-2012-8 (10.0%) while
the maximum intensity was recorded in JF-2016-
05 (30.0%). The disease intensity ranged from
10.0 to 30.0 per cent.

Crop Improvement

FNL/CI/2 Coordinated Varietal Trial
FNL/CI/2.6 Coordinated Varietal Trial on
Fennel 2018 Series - Series X

(Centres: Central Plateau and Hills Region -
Ajmer, Jabalpur, Jobner; Middle Gangetic Plain
Region - Dholi, Kumarganj, Navsari; Trans
Gangetic Plain Region - Hisar; Gujarat Plains
and Hills Region - Jagudan; Western
Himalayan Region - Pantnagar)

At Jabalpur (Fig 30), seed yield ranged from
8.10-17.66 q hal. FNL-129 was reported to be
the highest yielder (13.44 q ha) followed by
FNL-118 (16.44 q ha'!) and FNL-128 (15.97 q ha-
1) which were also statistically at par. FNL-122
was found to be the poor yielder (8.10 q ha'1). At
Jobner, the seed yield ranged from 13.17 q ha'!
to 25.65 q hal. FNL-118 recorded maximum
seed yield of 25.97 q ha'! followed by FNL-127
(25.65 q ha1), FNL-126 (25.08 q ha't), FNL-122
(24.46 q ha''), and FNL-129 (22.87 q ha't), while
lowest seed yield of 13.17 q ha'l was recorded in
FNL-121. Fourteen promising entries with check
Rajendra  Saurabh tested
coordinated varietal trial at Dholi. Three entries
FNL-124, FNL-117 and FNL-116 recorded
significantly higher yield per ha (19.02, 18.70
and 18.29 q ha'1 respectively) compared to check
variety Rajendra Saurabh (14.83 q ha1).

were under

Among 14 entries tested in CVT at Kumarganj
(Fig 31), FNL-125 recorded maximum yield
(15.06 q ha'l) followed by FNL-123 (14.37 q
ha1l) and FNL-121 (14.02 g hal). At Hisar,
maximum seed yield was recorded in FNL-116
(21.51 q hat) followed by FNL-117 (20.10 q hal)
and FNL-123 (19.30 q ha'l). The CVT at Jagudan
revealed that FNL-124, 127 and FNL-119 ranked
in top three positions. Fifteen genotypes of
fennel were evaluated at Pantnagar and the
highest seed yield was observed in FNL-128
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(19.91q ha) followed by FNL-121 (19.49 q ha').
At Navsari, FNL-123 (28.04 q ha), FNL-118
(25.52 q ha't), FNL-126 (25.34 q ha'), FNL-119
(25.22 q ha!) and FNL-127 (25.12 q hal) were

regarded as promising genotypes by virtue of
exhibiting higher seed yield and other related
seed yield contributing traits.
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Fig 30: Performance of fennel genotypes at different locations

Fig 31: Field view of CVT of fennel at Kumarganj and Jobner

FNL/CI/4Quality Evaluation Trial

FNL/CI/3.5 Quality Evaluation in fennel
(Centres:, Central Plateau and Hills Region -
Jobner)

Fourteen entries under CVT were tested for
volatile oil content. Volatile oil content ranged
from 1.80 to 2.40%. The maximum volatile oil of
2.40% was observed in FNL-118, FNL-122, FNL-

-4 IEAREAIGRES

127 and FNL-129 followed by 2.37% in FNL-124
and FNL-126, 2.33% in FNL-121.

Ten entries under IET were tested for volatile oil
content. Volatile oil content ranged from 1.60 to
2.80%. The maximum volatile oil of 2.80% was
recorded in UF-230 and UF-231 followed by UF-
232 (2.40%) and RF-205 (2.40%).



I Fenugreek

Genetic Resources
FGK/CI/1.1 Germplasm
characterization, evaluation,
and screening against diseases
(Centres: Middle Gangetic Plain Region - Dholi,
Kumarganyj; East Coast Plains and Hill Region
- Guntur; Trans Gangetic Plain Region - Hisar;
Gujarat Plains and Hills Region - Jagudan;
Central plateau and Hills Region - Jobner)

One hundred and eleven germplasm accessions
were evaluated along with nine checks namely
RMt-1, RMt-305, RMt-354 and RMt-361 at
Jobner and found that 44 accessions were better
than best check variety RMt-354 (51.01 g.).
Among 58 germplasm accessions, only 11

collection,
conservation

accessions out yielded check variety Rajendra
Kanti at Dholi. Highest yield was recorded in RM-
170 (23.15 q ha't) followed by RM -198 (22.66 q
ha!). Two hundred and four germplasm
accessions are maintained and were evaluated at
Kumarganj. The highest yield was found in NDM-
49 (6 g/plant) followed by NDM-97 (5.8
g/plant), NDM-80 (5.7 g/plant) and NDM-143

(5.7 g/plant).

Seventy six germplasm accessions are
maintained at Jagudan among which 26 were
evaluated and IC number was obtained for 30
accessions. At Guntur, 124 accessions were
evaluated. Among them,
recorded significantly higher yield than the best
check LM-2 (4.87 g plant!). The top five
performing accessions were LFC-82 (6.27 g
plant1), LFC-115 (6.19 g plant!), LFC-122 (6.11
g plant?!), LFC-6 (5.95 g plant!) and LFC-14
(5.95 g plant1). At Hisar, one hundred thirty two
accessions were evaluated along with Hisar Sonali,
Hisar Suvarna and Hisar Mukta. The seed yield
ranged from 11.1 g/plant (HM-573) to 28.2
g/plant (HM-431). The most promising accessions
for seed yield were HM-403, HM-421, HM-426,
HM-430, HM-431, HM-443, HM-451, HM-453, HM-
476, HM-479 and HM-482.

eleven accessions

At Raigarh, IFGS-11 (18.2 q ha'!) recorded higher
seed yield over national checks RMT 305 (15.6 q
ha1) and Hisar Sonali (14.1 q ha-1). While IFGS -9
(16.5 q ha!) and IFGS-6 (15.3 q hal) recorded
higher seed yield over Hisar Sonali (13.8 q ha'1).

Table 30: Germplasm collection of fenugreek in various AICRPS centres

Centre Indigenous
Existing
Dholi 58
Guntur 124
Hisar 406
Jagudan 76
Jobner 111
Kumarganj 204
Pantnagar 139
Total 1118

Total
Addition

- 124

- 406
- 76
- 111
- 204
- 139
- 1118
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Screening of germplasm

Powdery mildew disease

Three hundred and fifty entries were screened
under this trial against powdery mildew disease
at Jobner. Among them, twenty one entries
showed moderately resistant and rest of the
entries showed susceptible and highly susceptibl
e reaction against the powdery mildew disease.

At Jagudan, thirty four (33+1) entries were
screened under natural condition at Seed Spices
Research Station, Jagudan. The minimum
incidence was noticed in the genotypes like ] Fg
- 16-01 and Fgk-122 (2.0 %), whereas the
maximum per cent disease intensity was
recorded in the genotype ] Fg - 16-07 (20.0 %).

Fig 32: Field view of fenugreek trial at Kumarganj and Guntur

FGK/CI/1.3 Identification of drought tolerant
source in fenugreek

(Centres: Central Plateau and Hills Region -
Jobner)

An experiment was conducted during Rabi 2018-
19 to identify drought tolerant genotypes at
Jobner. The genotypes; UM 88, UM 87, UM 73,
UM 71 and UM 69 in normal conditions and UM
80, UM 92, UM 89, UM 75 and UM 93 in stress
conditions were top yielders. Based on stress
indices UM 80, UM 75, UM 89, UM 92 and UM 93
were found to be the desirable entries for
drought conditions.

Crop Improvement

FGK/CI/2 Coordinated Varietal Trial
FGK/CI/2.5 Coordinated Varietal Trial 2018
Series X

(Centres: Central Plateau and Hills Region -

[CARSATCRIPS

Ajmer, Jabalpur, Jobner; Southern Plateau and
Hills Region - Coimbatore; Middle Gangetic
Plain Region - Dholi, Kumarganj; East Coast
Plains and Hill Region - Guntur; Trans
Gangetic Plain Region - Hisar; Gujarat Plains
and Hills Region - Jagudan, Navsari; Western
Himalayan Region - Pantnagar; Eastern
Plateau and Hills Region - Raigarh; Western
Dry Region - Kota)

The genotype FGK 123 recorded maximum seed
yield of 21.23 q ha! and 16.25 q ha! at Jobner
and Kumarganj whereas the genotype FGK-122
recorded significantly highest seed yield at
Navsari (20.78 q ha!) and Raigarh (16.1 q
hal) (Fig 33). At Coimbatore (Fig 34) the
genotype FGK 124 (22.66) recorded maximum
number of pods per plant and the genotype FGK
134 (11.60) recorded the lowest. Seed yield per
plot (2 m?) varied from 98.07 g to 174.67 g with
amean of 124.06 g.



Fig 33: Field view of CVT of fenugreek at
Raigarh

CAR-AICRPS Avissd Report 2019

Fig 34: Variation in the seed characters
of fenugreek at Coimbatore

Table 31: Yield and ancillary observation of CVT on Fenugreek at Kumarganj

S. Entry Plant No. of No. of Length of No. of Days to Yield

No height branches pods pod (cm) grains/ maturity (q/ha)
(cm) /plant /plant Pod
1 FGK-122 77.30 3.44 44.20 13.87 22.76 132.33 15.48
2 FGK-123 75.93 3.22 46.40 12.87 20.16 124.67 16.25
3 FGK-124 76.77 3.44 55.05 13.73 20.80 125.33 14.09
4 FGK-125 86.13 3.33 54.43 13.20 22.43 125.00 13.75
5 FGK-126 76.20 3.22 47.95 12.90 22.73 123.67 15.20
6 FGK-127 74.43 3.29 45.06 13.10 17.94 130.33 12.91
7 FGK-128 84.77 3.18 59.39 13.07 23.20 128.00 15.97
8 FGK-129 75.30 3.28 46.34 13.00 22.53 125.67 13.19
9 FGK-130 83.40 3.36 36.27 13.57 19.50 127.00 12.63
10 FGK-131 76.17 3.55 43.16 12.17 20.16 126.67 13.77
11 FGK-132 86.30 3.44 60.03 12.30 17.53 128.00 13.47
12 FGK-133 94.37 3.31 35.40 13.43 20.17 126.00 14.23
13 FGK-134 85.37 3.62 65.68 12.90 23.06 123.00 14.79
14 FGK-135 79.43 3.30 43.73 12.47 22.06 124.33 15.00
15 FGK-136 81.13 3.40 41.95 12.97 21.83 127.33 15.41
16 FGK-137 71.73 3.27 52.76 13.43 19.76 126.00 14.44
17 FGK-138 84.53 3.24 44.40 12.77 21.50 128.67 13.61
SEM 1.034 1.108 0.295 0.940 0900  0.282
CD 2.993 3.205 0.855 2.721 2.606 0.817
CV (%) 2.224 3.967 3.922 7.731 1.232 3.404

Among seventeen entries and one check variety
evaluated at Dholi, none of the entries were
found significantly superior regarding yield per
plot and yield per ha as compared to check

Rajendra Kanti. However, FGK-137 and FGK-132
recorded the highest yield per hectare (26.27 &
25.53 q halrespectively) as compared to check
variety Rajendra Kanti (23.51 q ha'1). Among the
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entries evaluated at Guntur, FGK-136 (21.68 q
ha1), FGK-135 (19.50 q ha't), FGK-132 (18.77 q
hat), FGK-137 (18.57 q ha?) and FGK-127
(18.29 q ha't) recorded significantly higher yield
over the check Lam Methi-3 (14.80 q hal).
Maximum seed yield (27.91 q hal) was recorded
in FGK-125 followed by FGK-124 (26.24 q ha€l)
and FGK-137 (25.39 q hal) at Hisar.

At Jagudan, FGK -131 (15.57 q ha'), FGK -130
(14.75 q ha1), FGK -135 (13.91 q ha't), FGK -134
(13.50 q ha!) and FGK -133 (13.33 q ha'l) were
found numerically superior over national check
variety GM-2 (11.85 q hal) by 31.4%, 24.5%,
17.4%, 14.0% and 12.5% respectively. Maximum
yield was observed in FGK-124 (19.31 q hal)
followed by FGK-136 (18.75 q ha1) at Pantnagar.
Data on seed yield at Jabalpur revealed that FGK-
128 was the highest yielder with an average
yield of 25.01 q ha! while, FGK-137 was the
lowest yielder with 11.53 q ha'l.

At Kota, the seed yield ranged from 7.81-18.05 q
ha'l. During the first year of evaluation, FGK 130
was found to be the best performing entry in
terms of seed yield, yielding 23.93 q ha'l. The
mean days to flowering ranged from 59 days
(FGK 99) to 73 days (FGK 137); days to maturity

[CARSATCRIPS

from 125 days (FGK 124 and FGK 125) to 133
days (FGK 119) and test weight from12.38g
(FGK-126) to 16.51g (FGK 129).

FGK/CI/3.7 Chemo-profiling for
identification of industrial types among the
released varieties of fenugreek

(Centres: Central Plateau and Hills Region -
Ajmer, Jobner; Southern Plateau and Hills
Region - Coimbatore; Middle Gangetic Plain
Region - Dholi, Kumarganj; East Coast Plains
and Hill Region - Guntur; Trans Gangetic Plain
Region - Hisar)

The analysis of variance revealed significant
differences among the varieties for crude fat
(total 0il) %. The total oil content in the varieties
ranged from 2.68% to 3.95%. The maximum
total oil of 3.95% was observed in RMt-1
followed by 3.88% in RMt-43, while minimum of
2.68% was recorded in RMt-305 followed by
2.80% in RMt-35. The saponine content in the
varieties ranged from 4.68% to 6.44%. The
maximum saponine content of 6.44% was
observed in RMt-1 followed by 6.11% in RMt-43,
while minimum of 4.68% was recorded in RMt-
305 followed by 4.75% in RMt-351.



BN Ajwain

Crop Improvement

AJN/CI/2 Coordinated Varietal Trial
AJN/CI/2.1 Coordinated Varietal Trial 2016
(Centres: Central Plateau and Hills Region -
Ajmer; Middle Gangetic Plain Region -
Kumarganj; East Coast Plains and Hill Region
- Guntur; Trans Gangetic Plain Region - Hisar;
Eastern Plateau and Hills Region - Raigarh;
Gujarat Plains and Hills Region - Jagudan;
Central Plateau and Hills Region - Jobner)

Out of 13 entries of Ajwain evaluated at
Kumarganj, maximum yield was recorded in 1A-1
(8.53 g hat) followed by NDAJ-10 (8.26 q ha't)
and HAJ-7-187 (8.19 q hal). Among the entries
evaluated at Guntur, highest yield was recorded
in LS-14-3 (9.66 q hat) followed by LS-14-8
(9.38 q ha't), AA-73 (9.38 q ha'l) and AA-6 (8.73
q ha!) which were on par with each other and
significantly superior to the best check Lam
Selection-1 (7.93 q ha1).

Table 32: Growth, yield attributes and yield of Ajwain entries at Guntur

S.No Entry Plant Primary Umbels Umbellets No.of Days to Daysto Yield Rank
height branches per per seeds 50% maturity (q/ha)
(cm) plant umbel per flowering
umbel
1 JA-219 102.9 6.0 153.3 10.6 242.1 81.5 141.0 6.63 8.0
2 | JA-187 107.8 7.2 176.5 11.9 203.5 78.5 137.5 7.14 6.0
3 IA-1 105.9 11.1 271.3 12.4 290.4 80.5 140.0 3.96 11.0
4  HAJ-7 111.9 6.9 173.6 11.6 166.9 84.0 140.5 3.33 13.0
5 HAJ-18 98.4 5.9 176.9 10.7 165.3 78.0 137.5 4.81 9.0
6 | AA-6 112.0 6.8 282.9 12.2 192.7 77.0 134.0 8.72 4.0
7 | AA-73 108.2 8.7 259.7 15.2 298.8 82.0 141.0 9.37 3.0
8 | LS-14-3 1089 9.5 241.4 10.5 278.9 82.5 141.5 9.66 1.0
9 LS-14-8 113.6 6.2 206.9 10.1 280.9 82.5 141.5 9.38 2.0
10 NDAT- 91.0 7.3 246.5 11.7 248.0 70.5 129.0 2.29 14.0
11 E(]))AT— 96.5 7.1 252.4 11.8 2214 81.5 140.0 4.01 10.0
12 f\}k-l (C) 102.7 6.9 148.2 12.4 234.9 82.0 140.5 3.34 12.0
13 AA-2(C) 1128 5.4 223.3 10.9 202.2 85.5 143.0 6.68 7.0
14 LS-1(C) 1089 5.0 255.0 11.6 132.4 83.0 140.5 7.93 5.0
CD (p=0.05) 21.1 2.7 45.6 3.3 55.8 8.1 8.6 1.21
CV (%) 9.2 17.3 9.6 13.1 11.5 4.6 2.9 9.0
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At Raigarh, IA-1 (10.8 q ha'l) recorded maximum
seed yield followed by AA-1 (9.60 q ha'l) and AA-
2 (9.4 q hatl). At Hisar, maximum seed yield
(12.08 q hat) was recorded in HAJ-18 followed by
NDA-11 (10.59 q ha'l) and IA-1 (10.50 gq hatl).
None of the genotypes recorded significantly
higher yield than local check variety GA-2 (11.57
q hal) at Jagudan. Of the fourteen entries
evaluated at Jobner (Fig 35), entry LS-14-3
recorded maximum seed yield of 12.88 q ha't

followed by local variety (12.31 q ha't), NDAJ-10
(9.25 q ha't), AA-73 (8.94 q ha'l) and AA-6 (8.39
q hal) while lowest yield of 6.54 q hal was
recorded in NDAJ-11. Mean performance of the
entries revealed the superior performance of
local variety yielding 10.21 q ha-! followed by LS-
14-4 (9.94 q hal) and IA-1 (9.24 q ha'l), while
lowest seed yield of 6.99 q ha! was recorded in
HAJ-7.

Fig 35: Field view of ajwain trial at Jobner
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I Nigella

Crop Improvement

NGL/CI/2 Coordinated Varietal Trial
NGL/CI/2.1 Coordinated Varietal Trial 2016
(Centres: Central Plateau and Hills Region
Ajmer; Middle Gangetic Plain Region
Kumarganj; Trans Gangetic Plain Region
Hisar; Western Himalayan Region
Pantnagar; Eastern Plateau and Hills Region
Raigarh; Western Dry Region - Kota; Lower
Gangetic Plain Region - Kalyani)

At Kumarganj, maximum yield was recorded in
NDBC-20 (8.88 q ha1) followed by AN-1 (7.77 q
hal) and IN-1 (7.29 q hal) and three years
pooled data showed maximum yield in NDBC-20
(8.40 q ha') followed by AN-1 (7.61 q hal) and
IN-1 (7.24 q ha1). At Kalyani, HKL-T
recorded highest number of capsules per plant
(24.37) and seeds per capsule (68.82), AN-1(C)
recorded highest test weight (2.86 g) and IN1
recorded highest yield per hectare (7.00 q ha't).
At Kota, the seed yield ranged from 456-990
kg/ha. During its third and final year of
evaluation, AN-1 was found to be the best

performing entry in terms of seed yield (9.90 q
ha1) followed by AN-23 (9.00 q ha?l) and
showing 8.14 per cent higher yield over the
check AN-20. At Hisar plant height ranged from
83.4 to 93.4 cm, pods per plant from 49.8 to 65.0
and seeds per umbel from 83.0 to 98.0.
Maximum seed yield (1038.0 kg hatl) was
recorded in NDBC-21 followed by AN-23 (10.30 q
ha1) and AN-20 (10.04 q ha't).

Ten genotypes were evaluated along with 2
checks at Pantnagar. Maximum yield was
observed in PK-1 (11. 16 q ha't) followed by PK-
2 (10.79 q ha?). For seed yield Indira Nigella -1
(IN-1) recorded (9.1 q hal) followed by entry
NDAZ-21 (8.7 q hal) over checks AN-1 (7.58 q
ha1) and Pant Krishna (7.23 q hal) at Raigarh
(Fig 36). At Kumarganj, maximum yield was
recorded in NDBC-20 (8.88 q ha-1) followed by
AN-1 (7.77 q hal) and IN-1 (7.29 q hat) and
three years pooled data showed maximum yield
in NDBC-20 (8.40 q hat) followed by AN-1 (7.61
q ha't) and IN-1 (7.24 q ha1).

Fig 36: Field view of nigella at Raigarh and Kalyani
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SAFFRON

Genetic Resources

Conservation, evaluation and utilization of
exotic and indigenous saffron germplasm
lines

(Centres: Pampore)

Two hundred germplasm accessions of saffron
collected from various hot spots of Jammu and
Kashmir including 36 exotic collections are
maintained at Saffron Research Station, SKUAST,
Kashmir. Among them, 22 were found promising
with regard to yield and quality.

To study the impact of organic sources on
saffron yield and quality

(Centre: Pampore)

The treatment, T, (FYM 20 t ha -1+
vermicompost 10 q hat! + Azatobacter +
Trichoderma viride) recorded maximum yield
(8.7 kg hal) followed by the treatment Tg(FYM
15 t hal! + vermicompost 10 q hal) +
Azatobacter + Trichoderma viride) (7.9 kg hal)
while the lowest yield (4.6 kg ha1) was recorded
in the treatment T13 (FYM 15 t ha'1).

Population dynamics of rhizosphere
mycoflora and their efficacy on corm rot
pathogens of saffron

The results on in vitro efficacy of isolated
rhizospheric fungi (nonpathogenic to saffron
crop) against mycelial growth of corm rot
pathogen (Fusarium oxysporum) of saffron
that
significantly superior as compared to other
isolates including the control against Fusarium.

revealed Trichoderma viride was
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Saffron - Kalazeera

KALAZEERA

KAZ/CI/1.1 Exploration, collection and
conservation of kalazeera from high altitudes
of northern Himalayas

(Centres: Pampore)

The germplasm comprises of 70 accessions
collected from foot hills of Northern Himalayas
as well as germplasm accessions available at
Saffron Research Station, SKUAST-K. Significant
variability was noticed among the accessions for
yield and oil content. Some of the promising
accessions identified are SRS-KZ-192, SRS-KZ-
158, SRS-KZ-172, SRS-KZ-177, SRS-KZ-170, SRS-
KZ-149 and SRS-KZ-167.

KAZ/CM/2.1 Evaluation of saffron-kalazeera
intercropping system module for improving
profitability and livelihood of farmers
(Centre: Pampore)

Saffron & kalazeera intercropping recorded
significantly higher returns as compared to sole

cropping of saffron or kalazeera.

KAF/CP/3.1 Status of major prevalent
diseases of Kkalazeera (Bunium persicum
Bioss) under Kashmir conditions

Three districts viz,, Pulwama, Doda and Badipora
were surveyed and found that the fields were
infested with Pythium spp., F. solani, F.
oxysporium and unknown fungal and bacterial
pathogens  were recorded and  their
identification is in progress.



I Monitoring

The Project coordinator and the scientists from
PC unit monitored the working of various
AICRPS centres and experimental plots by
personal visits. Frequent monitoring was done
through e-mail and phone calls also. Monthly
progress report and budget utilization
certificates sent from the centres were reviewed

critically and proper guidance was given for
improvement. A seed spices monitoring team
involving Dr. Gopal Lal from ICAR-NRCSS, Ajmer,
Dr. Dhirendra Singh from SKNAU, Jobner, Dr. N.
R. Patel from Jagudan and Dr. S. K. Tehlan, Hisar
visited the seed spices centres for reviewing the
progress of the experiments.

Visit of PC unit scientists to various AICRPS centres

S. No. Date of visit

1 18.01.2019 - 19.01.2019
2 27.02.2019 - 01.03.2019
3 25.06.2019

4 18.10.2019

5

21.10.2019 - 23.10.2019

Centre visited

AICRPS Centre at IGKV Raigarh

AICRPS Centre at Chintapalle, OUAT, Pottangi
AICRPS Centre at KAU, Thrissur

AICRPS Centre at TNAU, Coimbatore

AICRPS Centre at Kammarpally

Fig 37: AICRPS scientists at Pottangi and Chintapalle
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The XXX Workshop of All India Co-ordinated
Research Project on Spices was held at Tamil
Nadu Agricultural University, Coimbatore during
14-16 November 2019. The Workshop was
inaugurated by Dr T. Janakiram, ADG (Hort. Sci.).
He highlighted the importance of spices in Indian
economy and emphasised the need to develop
trait specific varieties. Dr N. Kumar, Vice-
Chancellor, TNAU presided over the function and
he asserted that with little modification in
cultivation practices and adoption of scientific
practices, productivity of spices can be
enhanced. Dr K. Nirmal Babu, Project Co-
ordinator highlighted the achievements made
during the year and remarked that still a long
way to go to meet the challenges faced by spice
growers as well as spice industry. Dr Homey
Cheriyan, Director, Directorate of Arecanut and
Spices Development and Dr Gopal Lal, Director,
ICAR-National Research Centre on Seed Spices
spoke during the occasion. Dr K.S. Subramanian,
Director of Research, TNAU welcomed the
gathering and Dr L. Pugalendhi, Dean (Hort.),
TNAU proposed vote of thanks. Dr P. Rethinam
(former Director, ICAR-IIOPR and former ADG
(Hort. Sci.) was the special guest during the
plenary session. He also emphasised that Indian
spices should maintain the quality to meet the
global challenge for which united efforts of
spices sector including research, development
and industry is necessary.

During the workshop three varieties, one in
fennel (RF- 290) with high yield and more
umbels (from SKNAU, Jobner), one in ajwain
with high yield and quality (Ajmer Ajwain-73)
and one in nigella (Ajmer Nigella-1) with high
yield and quality (both from ICAR-NRCSS,
Ajmer) were recommended for release.
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Annual Group Meeting

The following technologies were also
recommended for adoption

» Technology for the management of bacterial
wilt in ginger caused by Ralstonia
pseudosolanacearum (ICAR-IISR, Calicut)

» Response of coriander varieties to various
levels of fertilizer management under
different cutting management (Jagudan)

» Micro irrigation and fertigation
management in cumin (Jobner)

» Management of coriander powdery mildew
using new generation fungicides (Jobner)

» Organic nutrients and disease management

in cumin (Jobner)

Some of the major recommendations emerged
during the discussion were,

» Unique types must be registered with
NBPGR

» Development of trait specific varieties has
to be given priority

» Mutation breeding should be explored for
creating variability particularly for biotic
and abiotic stress resistance.

» Seed chain must be followed for maintaining
varietal purity.

» Soil, plant and quality analysis must be
included in all nutrient management trials.

» Economics has to be worked out in all crop
production experiments.

» Based on the guidance from Joint Secretary
pesticides, bioefficacy trials of pesticides in
different crops may be conducted at AICRPS
centres for multilocation data generation.

» Generation of residue data in all pesticide
evaluation trials need to be emphasized.



Inuagurating XXX AICRPS Workshop at TNAU, Best AICRPS Centre Award for NDUAT,
Coimbatore Kumarganj and OUAT, Pottangi
Release of publications Exhibitions held at TNAU, Coimbatore

Fig 38: Glimpses of AICRPS workshop held at TNAU, Coimbatore




Quinquennial Review Team (QRT) headed by
Prof. K.V. Peter as chairman, Dr. K.D. Kokate, Dr.
V.S. Korikanthimath, Dr. R.T. Patil, Dr. Harikesh
Bahadur Singh, Dr. S.R. Bhat as members and Dr.
Santhosh ]. Eapen as member secretary visited
AICRPS Headquarters as well as AICRPS centres
during July to October 2019 to review the work
done during the period from 01.04.2013 to
31.03.2018 at All India Coordinated Research
Project on Spices (AICRPS) as per ICAR’s letter F.
No. 1(6)/2018-1A.V dated 13 March 2019 and
F.No. HS/1-6/2018-IA-V dated 23 May 2019.
Detailed were held with the
scientists of various AICRPS centres who made
detailed presentations on various aspects such
as mandate of the centre, budget allocation,
varieties and technologies developed,
HRD and extension activities,

interactions

publications,

Fig 39: QRT visit at RARI Durgapura, Jaipur
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Quinquennial Review Team

future programmes and the constraints etc. QRT
also visited some of the AICRPS centres,
experimental fields, laboratories, Pesticide
Residue Laboratory at Regional Agricultural
Research Institute, Durgapura, Jaipur and some
farmer’s fields also. Input documents were also
supplied by AICRPS Headquarters.

QRT also considered the inputs received from
other stakeholders including Spices Board,
Directorate of Arecanut and Spices Development,
farming community, Farmer Producer
Organizations, and representatives from traders
association, exporters and spices industry like
All India Spices Export Promotion Forum, World
Spice Organization etc. Based on all these visits,
interactions and discussions, QRT would submit
a few recommendations to ICAR for approval.

Fig 40: QRT interacting with Scientist of
ICAR RC NEH Umiam, Barapani



I Popularization of Technology

Scientists from AICRPS centres have actively
involved in popularization of the
technologies to make aware the farming
community about scientific cultivation practices
and sustainable spice production. Some of the
technologies demonstrated during the year as
follows

latest

High yielding varieties- boon to farmers

« Demonstration of transplanting of Rajendra
Sonia variety of turmeric (Guntur)

+ Demonstration of high yielding turmeric
variety CO 2 (Coimbatore)

+ Demonstration of TCP-129 turmeric variety
for yield and tolerance to foliar diseases

(Pundibari)

Rapid multiplication of planting materials-

for minimal expenditure

¢ Production of black pepper plants using rapid
multiplication method (Pechiparai)

¢ Protray technology popularization in
turmeric in Paderu, Dumbriguda and Araku in

with KVK, Kondempudi,
Visakhapatnam (Chintapalle)

+ Protray cultivation technique for quality seed
production of ginger & turmeric (Pottangi,
Nagaland)

collaboration

®,

% Demonstration of pro-tray propagation
technique for ginger and turmeric, soft wood
grafting technique in nutmeg and kokum,
bush pepper production technology (Dapoli)

Processing and value addition- for capturing
market
< Preparation of preserve and chutney from
nutmeg rind (Dapoli)
«» Processing of turmeric (Dapoli)

Plant protection- for improving plant health
+ Demonstration of biocontrol agents for black
pepper wilt control at Karadiyur village
(Yercaud)
*¢ Rhizome treatment with propiconazole
@0.2% + foliar spray with propiconazole
@0.1% at 90, 105 & 120 DAP in turmeric in

0.5 acres (Dholi)

Apart from the above field level demonstrations,
the scientists popularised technologies by
conducting trainings and attending as resource
persons in trainings and seminars and also
through various media (newspaper, radio talks
and TV programmes).
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High yielding varieties- for income
maximization

Under AICRP on Spices at Dholi centre, high
yielding varieties of different spices crop viz,
turmeric (Rajendra Sonia and Rajendra Sonali),
coriander (Rajendra Dhania-1, Rajendra Dhania-
2 and Rajendra Swati), fenugreek (Rajendra
Kanti and Rajendra Abha), nigella (Rajendra
Shyama), fennel (Rajendra Saurabh) and ajwain
(Rajendra Mani) have been developed. During
2019, about 43.3 tonnes of turmeric seed was
produced which was procured by progressive
farmers, government and
governmental organizations of Bihar as well as

various non-

Success Stories

adjoining states. Because of high productivity
and high curcumin content of turmeric varieties
like Rajendra Sonia and Rajendra Sonali, it was
procured by the farmers of other states viz,
Uttar Pradesh, Gujarat, Jharkhand, Telangana,
and Andhra Pradesh. Seed spices (coriander,
fenugreek, fennel, nigella and ajwain) 15q each
were produced and made available to farming
community for area expansion under spices
cultivation. Cultivation of most of traditional
varieties of spices were replaced by above
mentioned released varieties and thus occupying
major area under spices cultivation in the state
and in some pockets in other states.

Fig 41: A bumper harvest of turmeric

Biocontrol agents-
production

The bio control laboratory funded by the SHM is
functioning in the Cardamom Research Station at

for sustainable spice

Pampadumpara from 2012 onwards. Through

this laboratory, biocontrol agents such as,

Pseudomonas flourescens, Trichoderma viride,
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Metarhizium anisopliae, Lecanicillium lecanii,
Paecilomyces lilacinus and Beauveria bassiana
have been produced on a large scale and is being
supplied to the farmers. During 2019, about
17038 kg of biocontrol agents were distributed
to the farmers. Promising thing is that more and
more farmers are using biocontrol agents for



pest and disease management of cardamom and
black pepper. As per the feedback received, the
farmers were more convinced about the quality
and effect of biocontrol agents being supplied.
The centre is looking forward to make more
farmers aware about eco-friendly pest/disease
management through the use of biocontrol
agents and thus reduce the environmental
chemical contamination and degradation of
cardamom hill reserve (CHR) area to a greater
extent.

Ginger seed storage- for prosperity
Ginger is known as poor man's cash crop of
farmers of Himachal Pradesh especially of
Sirmour and Solan districts. The area under its
cultivation is reducing in the state year after year
as the main problem in ginger cultivation is
storage of healthy seed for next season as
rhizome rot is the major menace resulting in
poor rhizome yield. Hence, a modified storage
method for healthy ginger seed rhizomes was
employed and demonstrated which enhanced
ginger production and income of farmers.
Modified storage method consists of
» Digging a pit of 1x1 m3 size in moisture free
area and laying stones on the sides.

Fig 42: Ginger harvest at Pottangi
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» Putting a layer of sand of 10-15 cm thickness

in the pit.

» Treating the healthy rhizomes in a mixture of

250 g mancozeb per 100 litre of water for one
hour and then drying the rhizomes in shade
for 48 hours to remove excess of moisture.

» The treated rhizomes are kept in pits leaving

free 10-15 cm area from top for aeration and
then covered with cow dung paste.

» The temperature is maintained at 12-13¢ C

with a relative humidity of 65 per cent (pit).

» The rhizomes are taken out of the pits, dried

in shade and selected before planting by
culling out rotten pieces in April and May-
June respectively in mid and low hills.

» The diseased rhizomes are buried in soil.
» Rhizomes with watery spots are dipped in

streptocycline solution (20 g/100 1 water) for
30 minutes and then shade dried. Treated
rhizomes are again kept in pits till planting.

With the adoption of this storage method of

ginger, a dramatic increase in area and
production of ginger in the state has been
observed even in the non-conventional ginger
growing areas of the state like Kangra, Mandi,

Hamirpur, Una, Chamba and Bilaspur districts.

Fig 43: Turmeric harvest at Dholi
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Krishi Melas/exhibition organized

NDUAT, Kumarganj conducted exhibition on
spices at CFC, NDUAT, Kumarganj on 28
January 2019.

RPCAU, Dholi organized a three days farmers
training on Spices Production in collaboration
with DASD, Calicut, Kerala during which 40
farmers (ST community) from W-Champaran
district of Bihar were given training from 18-
20 Febuarary, 2019.

RARS,
program on Spices for SC population at
Ambalavayal on 28 March 2019.

NDUAT, Kumarganj conducted exhibition on
spices at College of Horticulture & Forestry,
Kumarganj on 31 March 2019.

Ambalavayal organised training

Krishi Melas & Farmer’s Trainings

One day Farmers training on Scientific
cultivation of Spices for SCST farmers was
organized at DRI Jayprabha gram Gonda UP
on 24 May 2019.

CCS Haryana Agricultural University, Hisar
organized Krishi Mela (Rabi) during 11-12
September, 2019 during which 2000 farmers
from states like Rajasthan, Punjab, Uttar
Pradesh and Haryana attended.

RPCAU, Dholi
Farmers training on Spices Production in
collaboration with DASD, Calicut, Kerala
during which 44 farmers from Samastipur,
Madhubani, Sheohar and E-Champaran
districts of Bihar were given training from
26-28 December,2019.

organized a three days

Fig 44: Training conducted at Kammarpally & Pottangi
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Trainings organized by various AICRPS centres

SL. Date AICRPS Details of training No. of
No. centre participants
1 10.01.2019 HRS. Yercaud | Cultivation practices of Black Pepper at Kolli hills 50
: Green protocol for staff and labourers of PRS, Panniyur 26
2 SR PRS,Panniyur under Harithakeralam programme of Govt. of Kerala
Production technologies of large cardamom at ICRI, 12
: L. 010 IEEL Gatros RRS, Research Farm, Pangthang
Quality improvement training programme on large 52
4 23.01.2019 al e cardamom at Buriakhop, Jorethang, West Sikkim
Scientific production technologies and post harvest
5 29.01.2019 ICRI Gangtok | management of large cardamom at Gairigaon, East 28
Sikkim
6 29.01.2019 PRS, Panniyur pepper cultivation at Merchant Association Hall, 100
Kudiyanmala, Kannur
Production technologies of large cardamom at
7 05.02.2019 ICRI Gangtok | Research farm, Pangthang Pithoragarh district, 16
Uttarakhand
8 6-2-2019 B, Pt Black pepper cultivation at Taliparamba block 25
Panchayath, Kannur
Doubling the income of tribal farmers in Darjeeling
9 12.02.2019 ICRI Gangtok | hills: strategies & policies at Tindhury village, 50
Kalimpong
Quality improvement in large cardamom at Lower
10 13.02.2019 i Mirik, Darjeeling district of West Bengal 40
Scientific spice cultivation practices to watershed level
11 14.2.2019 TNAU, user group members under TAWDEVA, Chennai at 160
& 26.2.2019 Yercaud . o
Trichy district
12 15.02.2019 PRS, Panniyur Black pepper cultivation to farmers of Padiyur Grama 120
Panchayath , Kannur
13 15.02.2019 UBKYV, Training for vermicompost producers under MIDH 25
to 28.02.19 Pundibari Scheme
CAU Scientific production technology of ginger and
14 15.02.2019 Pasi h,at turmeric under CSS-MIDH at Ziro, Lower Subansiri 105
5 district, Arunachal Pradesh
. Black pepper cultivation to farmers from Kooveri,
- ANzl e i Chapparappadavu Panchayath, Panniyur, Kannur —_
16 27.02.2019 C(I:{I;I;AFU' Production technology of spice crops at Hisar 75
17| 06.03.2019 CCS_HAU, Production technology of spice crops for farmers of 30
Hisar Haryana
18 15.02.2019 to UBKV Skill development training for vermicompost 2c
15.03.2019 Pundibari producers under MIDH scheme
Production, processing and post harvest management
19 22-03-2019 DI'YSRHU in spice crops in collaboration with ICAR-IISR, 45
Chintapalle. | Kozhikode, Kerala
23.3.2019 ICRI, Scientific cultivation of small cardamom
20 50
Sakaleshpur
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21 23.03.19 OUAT, _ Spices cultivation technologies at Pottangi 108
Pottangi
UBKYV, Scope for spices cultivation in multistoried cropping in
22 26.03.2019 Pundibari collaboration with MIDH scheme 80
23| 28-03-2019 QR.YSRHU, Seed st9rage ar.ld post harvest management in 30
Chintapalle turmeric and ginger
SC training, “Modern techniques for turmeric
SKLTSHU, cultivation”. at Yergatla village of Nizamabad
24 03.06.2019 Kammarpally | district,Telangana and distributed turmeric seeds kits 2=
(5kg of IISR Pragati) to participants
SC training “Modern techniques for turmeric
SKLTSHU, cultivation” at Warangal, Nizamabad and Jagtyal
28 20.06.2019 Kammarpally | district and distributed turmeric seeds kits (5kg of =
IISR Pragati) to participants
Training on Pro-tray technology to minimise seeds of
26 26.06.2019 CARS, Raigarh | turmeric and ginger at College of Agriculture and 30
Research Station, Raigarh
27 28.06.2019 OUAT, ‘ Training on Black pepper cultivation at Sagar, 90
Pottangi Lamataput
28 SC training on Modern techniques for turmeric
03.06.2019 SKLTSHU, cultivation at Yergatla village of Nizamabad 125
T Kammarpally | district,Telangana and distributed turmeric seeds Kkits
(5kg of IISR Pragati) to participants
Monsoon and onset of disease in large cardamom at
29 | 02.07.2019 ICRI Gangtok St s, St S i 9
30 03.07.2019 ICRI Gangtok | Spice Clinic programme at Deu village, South Sikkim 20
Practices in large cardamom cultivation, seed to
31 20.08.2019 ICRI, Gangtok produce at Rahung, West Kameng, Arunachal Pradesh 4
32 | 22.08-2019 'HRS, Best management practices in spices at Chintapalle 30
Chintapalle
NDUAT Training of SC/ST farmers on spices cultivation.
33 27.08.2019 - Distributed seed material of turmeric and seed spices 166
Kumarganj .
to all participants
Good Agricultural Practices in turmeric under tribal
HRS, area of Visakhapatnam” with the financial assistance
o SR Chintapalle | from Society for Elimination of Rural Poverty (SERP), 20
Andhra Pradesh
03.09.2019 to Micro irrigation and organic farming to tribal farmers
35| 06.09.2019 | MRS Yercaud | g0 ol hills 40
Enhancing the productivity of spices in Arunachal
CAU, Pasighat, | Pradesh through scientific approach under “Marketing
36 05.09.2019 to Arunachal and Value-Chain Analysis on Spices in Arunachal 105
07.09.2019 Pradesh. Pradesh” sponsored by CCS National Institute of
Agricultural Marketing (NIAM), Jaipur, Rajasthan at
College of Horticulture & Forestry
09.09.2019 to Micro irrigation and organic farming to tribal farmers
37| "12.09.2019 | HRS-Yercaud | g o kolli hills 40
NDUAT Spice cultivation training and distribution of spices
38 13.09.2019 Kumar a,n' seeds to the SCST farmers of Kundasar village 35
gan) Bahraich, district of U.P.
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Rejuvenation of horticulture crops in flood affected
area of Siddapur taluk of Uttara kannada in

39 16.09.2019 HREC Sirsi association with Horticulture Extension Education 30
Unit, Sirsi and Dept. of Horticulture, Siddapur
Doubling the farmer’s income through organic
40 17.09.2019 ICRI, Gangtok | practices in large cardamom at KVK, Namthang, South 74
Sikkim
22.09-2019 to Integrated farming system, soil conservation, micro
41 25.09.2029 HRS, Yercaud irrigition and orggni}; farming training -
Value addition of spices (in ginger) during three days
Off-campus training programme at Basikhong, Imphal
42 27.09.2019 to | CAU, Imphal | East, Manipur sponsored by CCS National Institute of 50
29.09.2019 Agricultural Marketing, MoA & FW, Govt. of India,
Jaipur organized by Directorate of Research &
Directorate of Extension Education, CAU, Imphal
Precision farming and processing of black pepper by
43 30.09.2019 HREC Sirsi | solar tunnel drier in association with Green Vyali 66
Organic Spices and Dept. of Horticulture, Siddapur
Training conducted on the following topics to ATMA
farmers of Villupuram district
2122019 to ° Productior? tec.hnol.ogy of black pepper 150
44 HRS, Yercaud Intercropping in spice crops
5.12.2019 . . .
e Pestand disease management in spice crops
e Post harvest technology on black pepper
e Marketing technology on black pepper
ICRI, Climate change, mitigation and appropriate practices
45 12.12.2019 Myladumpara | for sustaining cardamom yield 100
ICRI Research | Self sustainable farming system, biodiversity in large
46 Farm, cardamom cultivation, on-farm production technology 25
12.12.2019 .
Pangthang | of bio-inputs
Interstate training KRISHI to ATMA farmers of Idukki
47| 16.12.2019. | HRS, Yercaud | . 38
district, Kerala
CRS, Organic preparations and pest and disease
48 19.12.2019 Pampadumpa | management in cardamom and black pepper 50
ra
49 | 26.12.2019 to Spices Production training programme in collaboration 42

28.12.2019

RPCAU, Dholi

with DASD, Calicut, Kerala
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Research Papers

Chintapalle

Vamshikrishna S, Sivakumar V, Umajyothi K, Dorajeerao A V D & Umakrishna K 2019 Evaluation of turmeric
(Curcuma longa L.) genotypes for yield & quality characters under high altitude & tribal zone of Andhra
Pradesh. International Journal of Chemical Studies, 7(1): 1480-1483.

Vamshikrishna S, Sivakumar V, Umajyothi K, Dorajeerao A V D & Umakrishna, K 2019 Genetic variability,
heritability & genetic advance as per cent mean in turmeric (Curcuma longa L.) genotypes. Journal of
Pharmacognosy & Phytochemistry 8(1): 1799-1801.

Vamshikrishna S, Sivakumar V, Umajyothi K, Dorajeerao A V D & Umakrishna K 2019 Performance of turmeric
(Curcuma longa L.) genotypes for growth & yield under high altitude & tribal zone of Andhra Pradesh.
International Journal of Current Microbiology and Applied Sciences 8(2): 156-162.

Sivakumar V, Chandrasekhar Rao C, Ravindra Kumar K & Bhagavan B V K 2019 Performance of turmeric
(Curcuma longa L.) genotypes for yield & yield attributing traits under high altitude conditions of Andhra
Pradesh. Journal of Pharmacognosy & Phytochemistry 8(4): 1586-1589.

Sivakumar V, Ravindrakumar K, Chandrasekhar C, Bhagavan B V K & Nirmal Babu K 2019 Evaluation of pre &
post emergence herbicides for effective weeds control in Ginger. International Journal of Chemical
Studies 7(4): 2597-2599.

Pampadumpara

Ashokkumar K, Pandiyan A, Murugan M, Dhanya MK, Sathyan T, Sivakumar P, Surya R, Warkentin TD 2019
Profiling bioactive flavonoids & carotenoids in select south Indian spices & nuts. Natural Product
Research https://doi.org/10.1080/14786419.2018.1557179

Ashokkumar K, Murugan M, Dhanya MK, Surya R, Kamaraj D 2019 Phytochemical variations among four distinct
varieties of Indian cardamom Elettaria cardamomum (L.) Maton. Natural Product Research
https://doi.org/10.1080/14786419.2018.1561687.

Sathyan T, Dhanya M K, Manoj VS, Aswathy TS, Preethy TT & Murugan M 2018 Population dynamics of whitefly
(Dialeurodes cardamom David & Subr.) & lacewing bug (Stephanitis typicus DIST.) on cardamom in

relation to meteorological parameters. Journal of Insect Science 31(1-2): 74-79.

Pasighat

Mariam Anal PS 2019 Evaluation of turmeric (Curcuma longa L.) genotypes for growth, yield & quality under
rainfed condition of Arunachal Pradesh. International Journal of Current Microbiology and Applied
Sciences 8(9): 619-626.

Coimbatore

Kamali R, Senthamzih Selvi B, Shoba N & Meenakshi P 2019 Studies on nutritional composition of coriander leaf
powder as influenced by different drying methods. International Journal of Chemical Studies 7 (3):1711-
1714.

Vinodhini V, Senthamizh Selvi B, Balakrishnan S & Suresh R 2019 Evaluation of turmeric genotypes (Curcuma
longa L.) for yield & curcumin content. Journal of Agriculture and Ecology 7: 88-95.

Suresh R, Ramar A, Balakrishnan S & Senthamizh Selvi B 2019 Character association in turmeric (Curcuma
longa L.) genotypes. The Pharma Innovation Journal 8(8): 76-79.
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Ushamalini C, Arunkumar K & Mohanalakshmi M 2019 Beneficial microbial application for the management of
ginger rhizome rot. Pharmacognosy & Phytochemistry 8(2): 430-432.

Arunkumar K, Jegadeeswari V & Ushamalini C 2019 Seed priming technology in spice crops. Journal of Phytology
11: 21-24.

Aswathi S, Ushamalini C & Arunkumar K 2019 Induction of plant defence mechanism by effective isolate of
Bacillus subtillus in coriander. International Journal of Chemical Studies 7: 324-328.

Hisar

Telugu R K, Tehlan S K, Srikanth M & Mamtha N C 2019 Mean performance of fifty genotypes of fennel
(Foeniculum vulgare L.) for yield & yield attributing traits. International Journal Current Microbiology and
Applied Sciences 8 (1): 387-392.

Amit Malik T P & Tehlan S K 2019 Development of identification tools for distinguishing different coriander
(Coriandrum sativum L.) genotypes based on its stem & branches characteristics. International Journal
Current Microbiology and Applied Sciences 8 (4): 594-599

Telugu R K, Tehlan S K & More V S 2019 Assessment of seed quality & vigour in fifty genotypes of fennel
(Foeniculum vulgare L.). International Journal of Chemical Studies 7 (1): 362-366.

Kumar V, Tehlan S K, Kumar V, More V S, Kumar S & Kumar A 2019 Influence of integrated nutrient management
on seed quality of coriander (Coriandrum sativum L.). Indian Journal Agricultural Sciences 89 (5): 856-
860.

Kumar V, Malik T P, Kumar V, More V S & Vikram 2019 Effect of integrated nutrient management on seed
quality of fennel (Foeniculum vulgare Mill.). Journal of Pharmacognosy & Phytochemistry 8 (1): 511-515.

Yadav P, Tehlan, S K & Deswal S 2018 Assessment of genetic divergence in fenugreek (Trigonella foenum-
graecum L.) based on biological characters. Journal of Pharmacognosy & Photochemistry 7 (2): 1257-
1260.

Yadav P, Tehlan S K & Kumar M 2018 Genetic variability & association analysis for seed yield & its components
in fenugreek (Trigonella foenum-graecum L.). Indian Journal of Genetics & Plant Breeding 78 (2): 275-
278.

Talugu R K, Tehlan S K, Kumar M & Mamtha N C 2018 Variability studies on yield & yield attributing characters
in fennel (Foeniculum vulgare L.). International Journal of Pure and Applied Bioscience 6 (5): 954-959.

Kumar S, Malik T P & Tehlan S K 2018 Effect of gibberellic acid on growth & seed yield of coriander (Coriandrum
sativum L.). International Journal Current Microbiology and Applied Sciences 7 (9): 2558-2566

Kumar P, Phor S K, Tehlan S K & Mathur A K 2018 Effect of seed rate & row spacing on growth & yield of
fenugreek (Trigonella foenum-graecum). Journal of Pharmacognosy & Photochemistry 7 (4): 93-9.

Panigrahi I, Duhan D S, Panghal V PS, Tehlan S K & Yadav A C 2018 Correlation coefficient analysis between
yield defining traits of cultivated genotypes of bottle gourd (Lagenaria siceraria (Mol.) Stdl). Journal of
Pharmacognosy & Photochemistry 7 (2): 1378-1380.

Kota

Preeti Verma R K, Solanki, Abhay Dashora & R K Kakani 2019 Genetic variability & correlation analysis in Nigella
(Nigella sativum L.) assessed in South Eastern Rajasthan. International Journal of Current Microbiology
and Applied Sciences 8(3): 1858-64.

Abhilasha Sharma, Deepak Rajpurohit, Devendra Jain, Preeti Verma & Arunabh Joshi 2019 Molecular
characterization of coriander (Coriandrum sativum L.) genotypes using random amplified polymorphic
DNA (RAPD) markers. Journal of Pharmacognosy & Phytochemistry 8(3): 4770-4775.

Sirsi
Laxminarayan Hegde 2019 Kokum (Garcinia indica): Its status, problems & prospects of cultivation & processing.
International Journal of Agricultural Sciences 11(7): 8239-41
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Jagudan

Chauhan S P, Patel N R, Aliya V N & Thakkar RV 2019 Effect of date of sowing on Alternaria blight of cumin & its
correlation with weather parameters. AGRES - An International e. Journal 8 (1): 081-084.

Chauhan S P, Patel N R, Aliya V N & Thakkar RV 2019 Evaluation of fungicides & phyto-extracts on Alternaria
blight of cumin. AGRES - An International e. Journal 8 (1): 032-036

Solan
Leharwan Munish & Gupta Meenu. 2019 Stem gall of coriander- a review. Agricultural Reviews 40(2): 121-128.

ICRI Gangtok

Gudade B A, Ashutosh Gautam, Bora S S, Deka T N, Chhetri R, Subhash Babu K, Dhanapal, Remashree A B, Amit
Kumar & Raghavendra Singh (2019). Study on awareness about organic Turmeric (Curcuma longa L.)
production technology among tribal farmers of North Sikkim published in Multilogic in Science 9(30):
85-87.

Book

Chintapalle

Sivakumar V, Ravindra Kumar K, Bhagavan B V K & ] Dilip Babu 2019 Integrated crop management in Spices
crops (Telugu).

Leaflet/Folder/Booklet/Bulletins
Ambalavayal

Renjan, B 2019 Krishiyum Kudumbavum. In. Mathapithakkalum kuttikalum ariyan. Kuzhinappurath, T. (ed.)
Commission for theology & publication, Trivandrum

Booklet

Coimbatore

Balakrishnan S, Shoba N, Ramar A, Mohanalakshmi M, Ushamalini C, Jegadeeswari V, Senthamizh Selvi B &
Pugalendhi L 2019 Curry leaf - Production technology.

Balakrishnan S, Shoba N, Ramar A, Mohanalakshmi M, Ushamalini C, Jegadeeswari V, Senthamizh Selvi B &
Pugalendhi L 2019 Turmeric - Production Technology.

Solan

Gupta Meenu & Bharat Narender 2019 Tamatar ke pramukh rog aur unki roktham. Department of Plant
Pathology, Himalyan Phytopathological Society, Kisanon ke naidanik pramarsh hetu- Technical Bulletin
on tomato diseases, University website. https://www.yspuniversity.ac.in, 15p.

Gupta Meenu & Bharat Narender 2019 Shimla mirch v lal mirch ke pramukh rog evam unka niyantran.
Department of Plant Pathology, Himalyan Phytopathological Society, Kisanon ke naidanik pramarsh
hetu- Technical Bulletin on capsicum diseases, University website. https://www.yspuniversity.ac.in,
10p.

ICRI Gangtok
Thankamani C K, Srinivasan V, Hemza S, Anjani Kumar Jha, Chandan Maiti, Chandramani Raj R, Marimam Annal,

Vishambhar Dayal, Kusum K Deka & Ashutosh Gautam Eds, 2019 Organic production technologies of
major spices for North Eastern States published by ICAR- Indian Institute of Spices Research, Kozhikode-
673012, Kerala India.
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Book Chapters
Hisar

Kumar V, Tehlan S K & Kumar S 2019 Post harvest technology & value addition in spices. In: Advances in
Horticultural Crops (Singh ], Nigam R, Kumar A & Singh H) Weser Books, Zittau, Germany. Pp 278-288.

Pasighat

Mariam Anal P S, Deo C & Sarma P 2019 Advances in Spice Production Technology under North East Region.
Souvenir of Arunachal Agri-Expo, 2019, College of Horticulture & Forestry, Central Agricultural
University, Pasighat, Arunachal Pradesh, pp 44-58.

Solan

Gupta Meenu 2019 Management of bacterial wilt of ginger in Himachal Pradesh. In: Souvenir & Abstract book of
National Seminar on “Doubling Income through Sustainable & Holistic Agriculture (DISHA)” held at Dr
YS Parmar University of Horticulture & Forestry, Nauni, Solan, India during 5-7 June, 2019, pp 120-121.

Arunesh Kumar, RS Jarial, Kumud Jarial, Savita Jandaik & Meenu Gupta 2019 Evaluation of substrate
supplements for spawn run production & yields of Pleurotus cornucopiae (Paulet) Roll. In: Souvenir &
Abstract book of National Seminar on “Doubling Income through Sustainable & Holistic Agriculture
(DISHA)” held at Dr YS Parmar University of Horticulture & Forestry, Nauni, Solan, India during 5-7 June,
2019, pp 65.

ICRI Gangtok

Gudade B A, Ashutosh Gautam, Bora S S, Deka T N, Dhanapal K, Remashree A B, Subhash Babu, Amit Kumar &
Raghavendra Singh 2019 Post Harvest Management of Large Cardamom in India published in training
manual of ICAR-National Organic Farming Research Institute Tadong, pp 368-374.

Gudade B A, Amit Kumar, Ashutosh Gautam, Bora S S, Deka T N, Dhanapal K, Remashree A B, Subhash Babu &
Raghavendra 2019. Organic Nutrient Management in Large Cardamom published in training manual of
ICAR-National Organic Farming Research Institute Tadong, pp 375-381.

Chintapalle

V. Sivakumar 2019 Turmeric cultivation (Telugu)in Udyana Panchangam, Dr. YSRHU, A.P.

V. Sivakumar 2019 Ginger cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU, A.P.

V. Sivakumar 2019 Black pepper cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU, A.P.
V. Sivakumar 2019 Cardamom cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU, A.P.
V. Sivakumar 2019 Coffee cultivation (Telugu) in Udyana Panchangam, Dr. YSRHU, A.P.

Pampadumpara

Dhanya M K, Rini C R, Ashok Kumar K, Murugan M, Surya R, Sathyan T 2019 Bio-intensive approaches for
management of pests & diseases in small cardamom & black pepper. In: Bio-intensive approaches:
Application & effectiveness in the management of plant nematodes, insects & weeds, Indian
Phytopathological Society, Today & Tomorrow Printers & Publishers, pp: 549-585.

Popular Article

Pampadumpara

Murugan M, Dhanya M K, Surya R, & Ashok Kumar K 2019 Varietal wealth of cardamom for sustainability. Spice
India 32:24-27.

ICRI Gangtok
Ashutosh Gautam, Gudade B A, Bora S S, Rayel Chhetri, Dhanapal K & Remashree A B 2019 Lesson of Success

from lab to field. Spice India 32 (3): 7-10.
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Jagudan

Patel S M, Amin A U, Patel N R & Patel H B 2019 Bij Masala Pako. Krushi Margdarsika published by DEE, AAU,
Anand : 27-31.

Solan
Gupta Meenu & Gupta Bhupesh 2019 Lahsun ke rog aur unki roktham. Department of Plant Pathology, Himalyan
Phytopathological Society, Kisanon ke naidanik pramarsh hetu- Technical Bulletin on garlic diseases,

University website. https://www.yspuniversity.ac.in, 4p.

Kumarganj

Kumar S, Singh D, Pandey V P, Yadav H & Kumar M 2019 Jivamrat: ghol ek laabh anek. Krishak Aradhana.

Singh D, Pandey V P, Gautam S K, Verma P K & Verma A K 2019 Parval ki unnat Kheti. Krishak Aradhana.

Gautam S K, Kumar S, Singh D, Kumar Y, Pandey VP 2019 Methi ki unat va vazyanik kheti kase kare. Krishak
Aradhana.
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I Awards and Recognitions

Best AICRPS Centre Award

AICRP on Spices centre at Narendra Deva University of Agriculture & Technology,
Kumarganj and High Altitude Research Station, OUAT, Pottangi.

Recognition
Horticultural Research Station, Yercaud has bagged Best Article Award from Agriculture &
Food e-Newsletter on 22 August 2019.

Dr. Ajith P. M. of PRS Panniyur was awarded Achiever Award -2018 from ‘SADHNA’
foundation of Dr Y.S Parmar University of Horticulture & Forestry, Solan, Himachal Pradesh
on 28 February 2019.

Dr. Pradip Kumar of NDUAT Kumarganj received Best Scientist Award conferred by
Society for Science and Nature (SFSN), Lucknow at International Conference on Recent Trends
in Science, Technology, Agriculture and Management (RSTAM-2019) on 20-210ctober, 2019
at FDDI, Fursatganj, Amethi.

Dr. Reena Nair of INKVV Jabalpur has received Scientist of the Year Award conferred by
International conference on Global Research Initiatives for Sustainable Agriculture and Allied
Science held at ICAR- NAARM, Rajendranagar, Hyderabad from 20-22 October 2019.

Dr. A. K. Mishra of RAU Dholi was awarded Young Scientist Award conferred by Green
Agri. Professional Society, Dhanbad, Jharkhand on 25 December 2019.

Dr. Anamika Debnath of UBKYV Pundibari received Outstanding presentation award at 4
Regional Science and Technology Congress at Alipurduar Collage, West Bengal on 18 -19
December 2019. /

y
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Project Coordinator’s Office

1. Project Coordinator : Dr. K. Nirmal Babu

2. Principal Scientist (Plant Physiology) : Dr. K.S. Krishnamurthy
3. Scientist (SPMAP) : Dr. Sharon Aravind

4. Technical Officer : Dr. E. Radha

5. Personal Assistant : Vacant

6. Skilled Supporting Staff : Vacant

Coordinating Centres
1. Cardamom Research Station, KAU, Pampadumpara

1. Jr.Horticulturist : Dr. Nimisha Mathews
2. Laboratory Assistant : Mr. R. Anil Kumar
2. Pepper Research Station, KAU, Panniyur
1. Jr.Breeder : Dr. P. M. Ajith
2. Jr.Pathologist :Dr. CK, Yamini Varma
3. Jr. Agronomist : Dr. C.K. Airina
4. Technical Assistant : Vacant (Contract basis)
5. Lab Assistant : Mr. K. Rajeev
3. Horticultural Research Station (UAHS), ZAHRS, Mudigere
1. Jr.Horticulturist : Dr. M. Shivaprasad
2. Technical Assistant : Vacant
4. Horticultural Research Station (UHS), Sirsi
1. Jr.Horticulturist :Dr. Laxminarayan Hegde (upto 28 July 2019)
: Mr. Sudeesh Kulkarni (Joined on 21 August 2019)
2. Jr.Pathologist : Mr. A. Prashantha
3. Technical Assistant : Sri. Santosh Kumar Bommanagi
5. Horticultural Research Station (TNAU), Yercaud
1.Jr. Horticulturist : Dr. M. Anand
2.Lab Assistant : Mrs. K. Leela
6. Department of Spices & Plantation Crops, TNAU, Coimbatore
1. Jr.Breeder : Dr. B. Senthamizh Selvi
2. Jr.Pathologist : Dr. S. Sundravadana
3. Technical Assistant : Th. R. Swaminathan
7. Turmeric Research Station (SKLTSHU), Kammarapally
1. Jr. Pathologist : Dr. B. Mahender
2. Jr. Horticulturist : Dr. P. Srinivas
3. Technical Assistant : Mr. K. Vijaya Kumar
8. Horticultural Research Station (Dr.YSR Horticultural University), Chintapalle
1. Jr. Horticulturist : Dr V. Siva Kumar
2. Technical Assistant : Vacant (Contract basis)
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9. Horticultural Research Station (Dr.YSR Horticultural University), Guntur

1. Jr. Breeder : Dr. K. Giridhar
2. Jr. Horticulturist : Dr. N. Hariprasad Rao
3. Technical Assistant : Vacant
10. Department of Vegetable Crops (Dr. YSPUHF), Solan
1. Jr. Pathologist : Dr. Meenu Gupta
2. Technical Assistant : Mr. Jogindhar Bansal
11. High Altitude Research Station (OUAT), Pottangi
1. Jr. Breeder : Dr. Parshuram Sial
2. Technical Assistant : Vacant
12. Department of Genetics and Plant Breeding, SKN College of Agriculture (SKNAU), Jobner
1. Sr.Breeder : Dr. Dhirendra Singh
2. Jr.Pathologist : Sh. G. L. Kumawat
3. Jr. Agronomist : Dr. A. C. Shivran
4. Technical Assistant : Sh. S. R. Kumawat
13. Centre for Research on Seed Spices (SDAU), Jagudan
1. Jr. Pathologist : Dr. N.R. Patel
2. Jr.Breeder : Dr. Surabhi S. Chauahn
3. Technical Assistant : Kum. Rekha Chaudhari
14. Department of Vegetable Crops, CCS HAU, Hisar
1. Jr.Pathologist : Dr. Suresh Tehlan
2. Jr.Horticulturist : Dr. T. P. Malik
15. Department of Horticulture, Tirhut College of Agriculture (RAU), Dholi
1. Jr. Horticulturist : Dr. C. Mukhin
2. Jr. Pathologist : Dr. A. K. Mishra
3. Technical Assistant : Sh. A. N. Mishra
16. Department of Vegetable Science (NDUAT), Kumarganj
1. Jr.Horticulturist : Dr. V. P. Pandey
2. Jr.Pathologist : Dr. Pradip Kumar
3. Technical Assistant : Sh. RK.Gupta
17. Department of Horticulture (UBKV), Pundibari
1. Jr. Horticulturist : Dr. Suchand Dutta
2. Jr. Pathologist : Dr. Anamika Debnath
3. Technical Assistant : Sh. Murari Krishna Roy
18. Department of Horticulture (Dr. BSKKV), Dapoli
1. Jr.Horticulturist : Dr. P. C. Mali
2. Jr.Breeder :Dr.]. P. Devmore
3. Technical Assistant : Shri. R.G. Nachare
19. College of Agriculture and Research Station, IGKV, Raigarh
1 Jr. Pathologist : Dr. Ajit Kumar Singh
2. Jr. Breeder : Dr. Shrikant Laxmikant Swargaonkar
3. Technical Assistant : Mr. D. S. Kshatri
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Trainings attended by the Staff of AICRPS

S.No.

1

107

Name
Designation

Dr. Pradip Kumar,
NDUAT, Kumarganj

Dr. B. Senthamizh Selvi,
TNAU, Coimbatore

Dr. S. Sundravadana
TNAU, Coimbatore

Dr. Airina, C.K,
PRS, Panniyur

Dr. V. Sivakumar,
HRS, Dr. YSR HU,
Chintapalle

Dr. B. Renjan,
RARS, Ambalavayal

[CARIAICKRES

and Details of training

ICAR sponsored training
programme on Modern concepts
in plant disease management for
enhancing quality and
productivity

Automated Agro Advisory - Web
cum Mobile App

User awareness programme on e
learning resources of TNAU
Library

Breeding and genomic tools for
stress resistance in vegetable
crops

Breeding and genomic tools for
stress resistance in vegetable
crops

Innovative extension approaches
for horticultural crops with
special reference to tuber crops

Training and Capacity Building

Venue

GBPUAT, Pantnagar,
Uttarakhand

Agro climate Research
Centre, TNAU,
Coimbatore

TNAU, Coimbatore

ICAR-IARI, New Delhi

ICAR-IARI, New Delhi

CTCRI,
Thiruvananthapuram

Duration

08.02.2019
to
28.02.2019

15.02.2019

01.10.2019

23.10.19 to
12.11.19

23.10.2019
to
12.11.2019

19.11.2019
to

22.11.2019



I Weather Data

PANNIYUR PAMPADUMPARA
o o
Month Rain Eall I:;)i.ncc‘ Temperature ( C) RH % Rain Eall No. of Temperature ( C)
(mm) B Max. Min. (mm) Rainy days Max. Min.
Jan-19 - - 35.32 20.8 91.09 0 0 20.01 15.58
Feb-19 - - 37.28 22.67 92.28 7.6 2 22.58 13.21
Mar-19 - - 37.95 24.76 92.83 10.6 3 24.32 15.01
Apr-19 14.4 3 38.74 26.35 91.63 21.2 8 25.89 16.37
May -19 6.4 2 38.10 26.96 91.09 28 3 25.48 15.98
June -19 | 453.3 19 34.62 26.28 93.23 92.2 16 22.95 13.4
July -19 1015.2 30 30.42 25.13 94.22 231.6 19 21.5 11.83
Aug-19 1203.4 29 30.24 25.01 95.03 524.8 27 20.83 11.17
Sept-19 587.9 21 31.25 25.34 94.93 277.6 20 21.68 12.11
Oct-19 399.8 16 32.59 25.019 94.096 177.4 17 22.08 12.43
Nov-19 108.2 5 34.08 24.96 93.76 177.4 30.2 21.88 12.26
Dec-19 101.0 2 34.15 23.62 93.16 7.2 1 20.31 10.74
COIMBATORE YERCAUD
Temperature( °C) RH (%) No. Temperature ( °C)
Rain No. of Rain of RH (%)
Month Fall Rainy . Fall Rain .
(mm) days Max. Min. I I1 (mm) y Max. Min
days
Jan-19 0.00 - 29.90 17.90 88 42 20.00 1 73.17 16.39 15.92
Feb-19 0.00 - 33.10 21.40 85 44 3.00 1 78.16 18.00 17.86
Mar-19 0.00 - 35.70 23.5 82 41 - - 58.04 22.74 21.69
Apr-19 23.60 2 36.70 24.5 85 43 20.00 5 58.10 23.64 22.67
May-19 | 77.80 6 35.80 24.9 85 51 117.5 10 83.47 24.35 23.40
June -19 | 21.80 3 33.50 24.8 79 55 133.00 | 9 85.75 22.60 21.07
July -19 8.50 - 31.8 23.7 82 58 108.50 | 7 94.16 21.27 19.36
Aug-19 22130 | 7 29.9 23.0 84 66 262.50 | 17 93.73 20.40 18.66
Sept-19 57.30 9 30.9 23.4 84 65 328.00 | 19 88.02 22.00 19.40
Oct-19 24690 | 13 30.7 22.7 87 62 225.50 | 18 96.61 20.84 19.31
Nov-19 167.10 | 9 29.6 22.2 87 60 93.00 11 93.21 21.00 19.21
Dec-19 36.00 5 27.8 21.2 86 62 53.00 7 93.46 18.00 16.30
MUDIGERE SIRSI
Rain No. of Temperature RainFa | No. of RH (%
Month Fall Rainy I()OC) e 1l Rainy Temperature (°C) o0
(mm) days | Max. Min. I 11 (mm) days | Max. Min.
Jan-19 2 1 31.19 | 20.32 80.48 71.19 - 0 309 | 12.8
Feb-19 Nil - 31.15 | 20.35 81.89 68.71 - 0 32.7 | 13.5
Mar-19 34.5 3 32.41 | 20.58 87.80 69.80 - 3 349 | 16.6
Apr-19 40.8 4 29.43 | 20.40 69.76 62.70 29.8 - 353 | 21.2 86.1 | 389
May-19 | 1581 ' 9 2741 | 19.96 84.80 58.09 0.0 - 349 | 22.0 86.3 | 41.6
June -19 | 303.4 | 22 24.16 | 20.76 82.06 72.96 225.4 - 30.0 | 21.7 89.7 | 69.6
July-19 | 4102 | 25 22.83 | 19.51 84.67 72.03 982.6 - 26.3 | 21.5 91.5 | 79.6
Aug-19 3939 | 19 23.16 | 18.38 84.70 61.70 1092.0 | - 26.3 | 209 93.4 | 80.8
Sept-19 200 15 25.73 | 18.60 84.33 45.16 471.4 - 274 | 21.1 94.0 | 76.7
Oct-19 66.3 8 27.06 | 18.54 84.54 4493 286.8 - 29.6 | 20.8 91.0 | 72.0
Nov-19 12 1 29.46 | 24.03 84.50 38.90 36.8 - 304 | 18.4 91.0 | 68.3
Dec-19 10.6 1 27.80 | 18.35 81.74 24.80 - - - - - -
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CHINTAPALLE GUNTUR
Rain No. of Temperature Rain No. of Temperature
Month Fall Rainy IE"C) RH (%) Fall Rainy I()OC) RH (%)
(mm) days Max. Min. I 11 (mm)| days Max. Min. 1 11
Jan-19 9.00 1.00 25.19 7.96 89.83 90.64 6.0 1 29.8 16.2 92.5 57.6
Feb-19 8.00 1.00 27.89 | 10.32 | 87.67 | 88.07 0.0 0 33.1 245 | 89.3 | 393
Mar-19 | 32.00 3.00 30.09 | 15.41 | 75.03 | 55.19 0.0 0 36.6 26.6 | 853 | 34.0
Apr-19 | 40.20 5.00 33.39 | 1823 | 67.23 | 64.00 0.4 0 39.2 26.6 | 81.6 | 384
May-19 | 90.20 5.00 32.29 | 19.80 | 80.74 | 80.67 0.0 0.0 41.9 30.0 | 785 | 40.1
June -19 | 54.80 4.00 31.80 22.86 86.20 85.03 56.0 2.0 39.8 29.7 87.0 55.9
July-19 | 140.00 | 14.00 | 26.54 | 21.64 | 90.61 | 91.67 101. | 10.0 35.5 272 | 904 | 65.3
0
Aug-19 | 233.20 | 15.00 | 26.87 | 21.35 | 90.19 | 91.16 136. | 9.0 35.4 261 | 852 | 67.8
6
Sept-19 | 139.00 | 10.00 | 27.16 | 21.30 | 89.53 | 88.20 252. | 13.0 33.9 25,5 | 89.3 | 755
0
Oct-19 259.4 10.00 | 27.38 | 1832 | 9145 | 91.29 218. | 12 32.1 249 919 | 778
8
Nov-19 4.00 1.00 26.83 14.08 90.56 91.66 3.8 1.0 32.1 22.4 92.3 76.0
Dec-19 0.0 0.00 25.32 | 10.12 | 89.54 | 91.12 1.6 0.0 30.8 18.7 | 90.8 | 82.1
DAPOLI POTTANGI
Rain | No. of | Temperature (°C) RH (%) RainFall No. of Temperature (°C)
Month Fall Rainy ) . )
(mm)| days Max. Min. I 1 (mm) Rainy days Max. Min.
Jan-19 0.0 0.0 31.8 11.5 88.6 59.2 0.0 0.0 27.9 10.7
Feb-19 0.0 0.0 31.8 12.8 88.7 62.0 0.0 0.0 31.7 14.4
Mar-19 | 0.0 0.0 32.4 15.5 88.5 59.8 4.2 1.0 35.0 20.2
Apr-19 | 0.0 0.0 33.9 21.2 88.8 57.3 33.7 4.0 36.8 22.2
May-19 | 0.0 0.0 335 22.2 82.2 56.6 100.2 8.0 38.8 24.5
June -19 | 24.5 0.5 32.0 24.8 90.7 76.8 141.7 9.0 34.8 24.1
July-19 | 552 | 1.0 28.7 24.0 96.1 91.1 585.0 25 29.0 22.2
Aug-19 | 423 | 09 28.4 23.4 95.9 87.7 235.4 18 29.7 21.8
Sept-19 | 40.2 | 0.8 28.3 23.6 96.2 89.6 270.0 14 30.0 21.0
Oct-19 5.0 0.3 30.9 22.6 91.8 72.9 285.8 15 30.4 21.2
Nov-19 | 0.4 0.1 325 20.2 91.9 60.5 14.2 2 29.8 16.0
Dec-19 0.0 0.0 31.9 18.5 91.7 57.7 0.0 0 25.6 12.0
JOBNER RAIGARH
Month R?:::;;m Tem%e(n; ture RH (%) R?g;?“ Temperature (°C) RH (%)
Max. Min. I 11 Max. Min. I II
Jan-19 006.0 23.0 3.1 81.0 36.3 26.9 26.9 10.4 82 62.1
Feb-19 000.0 24.1 6.4 81.0 33.5 29.8 29.8 15.8 82.6 46.0
Mar-19 | 000.0 29.6 10.7 67.4 26.4 34.9 34.9 21.7 81.6 51.7
Apr-19 | 004.8 38.0 19.3 62.0 31.8 39.5 39.5 26.9 73.1 34.3
May -19 | 001.8 40.2 21.2 61.8 33.5 43.2 43.2 30.1 58.3 28.6
June -19 | 008.2 41.6 22.6 62.2 29.8 38.8 38.8 29.2 71.9 38.4
July-19 | 167.7 35.9 22.0 77.3 56.5 31.3 31.3 26.4 87.2 72.8
Aug-19 | 206.0 32.7 20.2 90.6 72.8 31.4 31.4 26.1 87.4 76.5
Sept-19 | 018.8 34.5 23.9 86.0 59.8 31.1 311 26.2 89.7 76.7
Oct-19 000.9 33.6 17.8 81.3 34.8 31 31 23.4 89.7 68.5
Nov-19 006.0 29.1 12.6 83.8 48.6 29.6 29.6 17.8 87 59.7
Dec-19 003.1 21.4 3.8 91.3 45.8 25.9 25.9 13.6 86.6 59.7
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KUMARGAN] DHOLI
Rain Temperature RH (%) Rain Temperature (°C) RH (%)
Month Fall (°Q) Fall
(mm) | Max. Min. [ 11 (mm) Max. Min. I 11
Jan-19 41 23,5 | 6.3 94.3 47.3 1.20 22.80 8.10 85.00 56.00
Feb-19 13.5 21.8 11.7 92.0 57.4 25.4 25.0 10.7 84.00 55.00
Mar-19 5.0 28.8 12.8 88.4 46.3 4.2 30.3 13.5 75.00 44.00
Apr-19 2.0 355 | 21.0 76.0 43.0 41.40 33.70 20.60 79.00 59.00
May -19 | 0.0 41.0 | 249 65.3 28.6 94.40 34.00 24.30 82.00 64.00
June -19 | 24 38.8 | 26.8 69 41.8 44.40 36.00 26.50 81.00 60.00
July -19 | 396.5 339 | 26.2 87.7 72.8 170.00 33.60 26.00 87.30 71.40
Aug-19 123.2 344 | 27.2 86.4 74.2 388.40 32.70 26.10 89.00 74.00
Sept-19 | 319.5 314 | 252 92.1 82.0 118.60 33.30 25.40 87.00 73.00
Oct-19 10 29.7 20.2 91.8 63.5 12.60 32.00 19.00 85.00 56.00
Nov-19 00 28.5 14.1 90.4 61.5 0.00 29.00 13.30 83.00 59.00
Dec-19 22 199 | 9.1 93.3 63.0 0.00 24.30 8.80 82.00 55.00
PUNDIBARI KALYANI
Rain Fall Rain
Month Temperature (°C) RH (%) Fall Temperature (°C) RH (%)
(mm) (mm)
Max. Min. | Il Max. Min. | Il
Jan-19 0.50 26.0 9.0 79 43 0.11 37.81 21.54 89.90 | 48.33
Feb-19 13.60 26.1 12.0 81 54 5.45 35.36 22.61 91.35 | 65.23
Mar-19 81.10 29.5 15.5 70 45 5.36 34.55 2391 93.57 | 74.20
Apr-19 137.00 30.9 20.3 77 61 12.86 32.37 24.16 96.42 | 87.06
May -19 | 254.80 30.4 22.7 87 75 13.94 32.63 24.14 96.39 | 82.23
June -19 @ 427.10 33.1 24.8 87 74 4.04 33.53 24.16 93.70 | 78.47
July-19 | 1135.70 | 30.9 25.4 92 83 5.39 32.30 21.64 94.42 | 68.55
Aug-19 349.70 34.3 26.1 86 73 0.57 36.83 15.33 92.90 | 58.17
Sept-19 | 343.20 24.10 21.20 100 100 0.00 26.25 10.90 96.77 | 57.71
Oct-19 54.90 30.7 21.5 84.5 69.0 0.00 25.40 8.55 96.32 | 46.52
Nov-19 4.20 30.1 17.7 79.8 57.6 0.00 29.48 12.61 92.25 | 42.61
Dec-19 0.0 23.62 11.05 84.65 59.60 0.61 32.29 17.64 92.10 | 48.81
MIZORAM BARAPANI
Rain No. of Temperature (°C) RH (%) Rain Temperature (°C) RH (%)
Month | Fall =/ Rainy | Min. I I Fall Max Min 1 I
(mm) days (mm)
Jan-19 0.0 0 23.3 12.4 85 56 22.8 21.2 6.6 83.4 45.6
Feb-19 31.60 3 24.7 14.5 82 64 13.6 22.6 8.9 84.6 50.7
Mar-19 56.60 4.0 27.0 16.3 74 61 19.9 25.1 11.9 77.7 39.3
Apr-19 9.8 15.0 28.7 19.0 84 67 180.9 26.6 15.2 85.4 65.3
May-19 @ 15.5 16.0 29.5 20.8 90 70 203.3 28.1 18.0 83.5 69.0
June -19 | 15.2 18.0 29.4 22.6 89 76 380.4 28.1 19.9 87.3 78.9
July-19 | 14.5 27.0 28.4 22.6 95 86 396.7 27.9 20.4 89.2 79.8
Aug-19 19.5 20.0 29.3 22.9 95 84 290.6 29.6 20.6 84.4 74.6
Sept-19 | 14.2 15.0 29.0 22.1 96 84 429.7 27.1 19.3 92.7 86.3
Oct-19 6.9 14.0 27.9 20.5 96 81 259.1 25.1 16.1 92.4 78.4
Nov-19 2.1 4.0 26.5 17.4 96 73 33.2 24.2 12.8 87.2 66.3
Dec-19 0.1 1.0 22.5 12.0 89 64 24.8 20.5 6.9 85.9 58.9

&mj@% 105

ICAR




Snual Report 2019

GANGTOK PASIGHAT
. No. of . No. of
Month R?Il;llnlj?ll F:iainy Temperature (°C) R?Il::ri? . Rainy Tem?fé? ture RH (%)
ays days
Max. Min. Max. I 11
Jan-19 4.0 01 12.0 3.0 17.00 1 25.1 80.6 61.8
Feb-19 8.0 08 13.0 3.0 136.00 9 24.6 81.2 70.6
Mar-19 178.0 17 17.0 3.0 129.00 12 25.6 82.8 71.1
Apr-19 268.0 18 22.0 8.0 35.6 5 23.7 81.3 76.7
May-19 | 812.0 28 22.0 17.0 118.3 4 23.1 92.5 88.5
June -19 | 633.0 21 24.0 15.0 72.4 3 27.4 87.1 79.3
July-19 | 903 22 24.0 9.0 313.5 5 26.1 93.4 89.8
Aug-19 405.0 20 22.0 9.0 76.5 2 28.4 84.6 80.7
Sept-19 | 701.0 25 24.0 13.0 132.6 2 27.1 91.2 88.7
Oct-19 145.0 10.0 18.0 10.0 - - - - -
Nov-19 7.0 02 17.0 8.0 - - - - -
Dec-19 4.0 02 11.0 4.0 - - - - -
MANDOR KOTA
RainFal | No.of | Temperature (°C) RH (%) ) Temperature (°C)
Month | Rainy Rain Fall RH (%)
Max Min I 11 (mm) Max Min
(mm) days
Jan-19 3.3 2 21.8 11.1 60.6 37.8 0 23.8 5.25 92.00
Feb-19 8.6 3 24.3 13.9 55.5 36.2 0 25.55 9.47 88.9
Mar-19 | 0 0 30.9 20.7 44.6 27.9 0.2 31.16 13.38 76.64
Apr-19 0 0 42.8 19.2 65.7 11.6 - - - -
May -19 | 24.1 2 43.9 22.0 85.3 11.2 - - - -
June -19 | 52.6 3 45.4 24.7 45.4 24.7 - - - -
July-19 | 130.4 3 39.6 26.2 81.8 37.1 - - - -
Aug-19 151.8 9 35.3 25.2 87.5 51.8 - - - -
Sept-19 | 4.6 0 36.5 25.3 86.4 50.0 - - - -
Oct-19 0 0 35.0 18.1 81.7 28.1 - - - -
Nov-19 0 0 31.6 15.6 82.6 34.2 - - - -
Dec-19 0 0 25.3 5.5 82.7 24.1 - - - -
PEECHIPARAI SAKLESHPUR
Rain No. of Temperature (°C)
Month Fall . , RH (%) Rain Fall (mm) No. of Rainy days
(o~ Rainy days Max Min

Jan-19 18.2 - 34.3 24.2 75 - -
Feb-19 103.6 6 34.2 23.6 75 - -
Mar-19 | 454 2 34.9 24.3 72.7 - -
Apr-19 307.6 19 34.2 23.6 71.6 39 4
May -19 | 362.9 19 34.7 23.3 72.2 34 3
June -19 | 376.9 23 34.1 23.4 72.8 317.2 21
July -19 115.8 16 33 25.2 75.4 987.3 25
Aug-19 323.0 19 30.6 24 80.3 1779.7 26
Sept-19 | 334.3 18 31.9 23.2 83.1 582.45 19
Oct-19 428.9 17 31.5 23.7 84.1 324 16
Nov-19 2279 8 33 23.2 77.4 68 3
Dec-19 63.2 4 32.5 23.2 78.5 24 1
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AICRPS Centres

HEAD QUARTERS
Project Coordinator (Spices)

ICAR-All India Coordinated Research Project on Spices
ICAR-Indian Institute of Spices Research, Kozhikode-673 012, Kerala
Phone: Off. (0495) 2731794, Fax: 0495-2731794
E-mail: aicrps@spices.res.in, aicrpspices@gmail.com
Website: www.aicrps.res.in

COORDINATING CENTRES
Sl Centre and Contact address Telephone Fax/E. mail
No.
Regular Centere
Andhra Pradesh
1 Horticultural Research Station 08937-238057 (0) 08937-238057

(Dr.YSR Horticultural University),
CHINTAPALLE-531 111,
Visakhapatnam, Andhra Pradesh

2 Horticultural Research Station
(Dr. YSR Horticultural University),
GUNTUR - 522 034, Andhra Pradesh

Bihar

3 Department of Horticulture
Dr. Rajendra Prasad Central Agricultural
University) DHOLI-843 121, Bihar

Chhattisgarh

4 Regional Agricultural Research
Station (Indira Gandhi Krishi
Viswavidyalaya University), RAIGARH -
496 001
Dist. Chhattisgarh

Gujarat

5 Centre for Research on Seed Spices
(Sardarkurshinagar Dantiwada
Agricultural University), JAGUDAN
- 382 710 Dist. Mehsana, Gujarat

Haryana

6 Department of Vegetable Crops

(Chaudharay Charan Singh Haryana
Agricultural University)
HISAR - 125 004, Haryana

Himachal Pradesh
Department of Vegetable Crops

7 (Dr. YS Parmar University of Horticulture
& Forestry), Nauni, SOLAN-173 230,
Himachal Pradesh

Karnataka

8 Zonal Agricultural and Horticultural

Research Station (University of
Agricultural and Horticultural Sciences,
Shivamogga), MUDIGERE-577 132,
Chikkamagalur, Karnataka

0863-2524017
/2524644(0)

0621-2293227(0)

07762-222402/215235(0)

02762-285337 (0)

01662-289207 (0)

01792-252329 (0)

08263- 228246/ 228135

headhrs_chintapalle@drysrhu.edu.in

0863-2524073
aphuhrslam@gmail.com
gkalidasu@yahoo.com

0621-2293227
pi.spices@rpcau.ac.in
ashim_sigatoka@yahoo.com

07762- 222402 /215235
singh_ajit8 @rediffmail.com
shrikant.sawargaonkar@gmail.com

02762-285337
rsspices@sdau.edu.in

01662-234952/284306
aicrpspices@hau.ernet.in
tpmalik@yahoo.com

sktehlan07 @gmail.com

01792- 252329
solanspices@yahoo.com
meenuguptal @gmail.com

08263-228403 /228246
aicrpszahrsm@gmail.com

adrzahrsm@gmail.com
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9 Horticultural Research Station
AICRP on Spices, (University of
Horticultural Sciences, Bagalkot)
SIRSI-581 401, Karnataka

Kerala

10 Cardamom Research Station
(Kerala Agricultural University)
PAMPADUMPARA-685 553
Dist. Idukki, Kerala

11 Pepper Research Station
(Kerala Agricultural University)
PANNIYUR, PB No.113
Kanjirangadu (P.0), Taliparamba -670
142, Cannanore, Kerala

Maharashtra

12 Department of Horticulture
(Dr. BS Konkan Krishi Vidyapeeth)
DAPOLI-415 712, Ratnagiri,
Maharashtra

Odisha

13 High Altitude Research Station
(Orissa University of Agriculture and
Technology), POTTANGI-764 039,
Koraput, Odisha

Rajasthan

14 Dept. of Genetics & Plant Breeding,
SKN College of Agriculture (Sri Karan
Narendra Agriculture University),
JOBNER-303 329, Dist. Jaipur, Rajasthan

Telangana

15 Turmeric Research Station
[Sri Konda Laxman Telangana State
Horticultural University (SKLTSHU)],
KAMMARPALLY-503 308, Nizamabad
Dist., Telangana

Tamil Nadu

16 Horticultural Research Station
(Tamil Nadu Agricultural University)
YERCAUD-636 602, Salem, Tamil Nadu
17 Department of Spices and Plantation
Crops, Horticultural College and
Research Institute TNAU, COIMBATORE-
641 003, Tamil Nadu

Uttar Pradesh

18 Department of Vegetable Science
(Narendra Dev University of Agricultural
and Technology), KUMARGAN]-224 229,
Faizabad, Uttar Pradesh

West Bengal

19 Department of Horticulture
(Uttar Banga Krishi Viswa Vidyalaya,
North Bengal Campus PUNDIBARI-

736 165, Dist. Cooch Behar, West Bengal

A ICARSAICRIS

08384-247787 (0)

04868- 236263 (0)

0460-2227287 (0)

02358-280244 (0)
02358-282563,/282868

06853-252565 (0)

01425-254036/254041(0)

08463-272026 (0)

04281-222456

0422-6611284/
2430781(0)

05270-262076 (0)

03582-270588 (0)

08384- 226797
hrspepper@gmail.com

04868-236263
crspam@Kkau.in  muthupeyan@gmail.com

0460-2227287
ajith.pm@Kkau.in
prspanniyur@kau. in

02358-282074/282414
rgk.bskkv@rediffmail.com
prafulcm@rediffmail.com

06853-223348
parsuramsial@gmail.com

01425-254022
dhirendrasinghjobner@gmail.com
dhirendrasinghjobner@yahoo.com
gothwaldkskn@gmail.com
acs_shivran@rediffmail.com

08463-272026
hrskammarapalli@gmail.com
mahenderb9 @gmail.com

04281-222234
hrsycd@tnau.ac.in
anandhort@gmail.com
0422-6611371 /2430781
spices@tnau.ac.in
gsselvihort@gmail.com

05270- 262097/262331
pradipnduat07 @gmail.com

03582-270143
pundibari@rediffmail.com,
pundibari@yahoo.co.in
dr.anamikadebnath@rediffmail.com



Assam

1 Director of Research,
Horticultural Research Station, (Assam
Agricultural University), KAHIKUCHI-
781 017, Guwahati, Assam

Karnataka

2 The Scientist-in-charge
Regional Research Station, Spices Board
(Govt. of India), Donigal Post,
SAKALESHAPURA-573 134, Karnataka
Kerala

3 The Associate Director
Regional Agricultural Research Station
(Kerala Agricultural University)
AMBALAVAYAL-673 593, Wayanad,
Kerala

4 The Director
Indian Cardamom Research Institute
MYLADUMPARA-685 553, Kailasanadu,
Idukki, Kerala

Meghalaya

5 The Principal Scientist & Head
ICAR Research Complex for NEH Region,
Umroi Road, Ri-bhoi, BARAPANI-793
103, Umiam, Meghalaya

Mizoram

6 The Joint Director
ICAR Research Complex for NEH Region,
Mizoram Centre,
KOLASIB-796 081, Mizoram
Nagaland
7 The Head, Department of Horticulture,
SASRD, Nagaland University,
MEDZIPHEMA-797 106, Dimapur,
Nagaland
Sikkim
8 The Dy. Director (Res.)
ICRI Regional Station (Spices Board),
Yakthung, Tadong,
GANGTOK-737 102, Sikkim
9 Joint Director
ICAR Res. Complex For NEH Region,
Regional Station, Sikkim Center,
Tadong, GANGTOK-737 102, Sikkim
Tamil Nadu
10 The Professor & Head
Horticultural Research Station
(Tamil Nadu Agricultural University)
PECHIPARAI - 629 161
Kanyakumari Dist., Tamil Nadu
Arunachal Pradesh
11 The Dean
Central Agricultural University College of
Horticulture & Forestry,
PASIGHAT-791 102, Arunachal Pradesh

Co-opting Centres

08173-244281 (0)

04936-260421/ 260561 /
260777 (0)

04868-237206/ 237207
(0)

0364-2570257
/2570678(0)

03837-220041 / 220056
(0)

03862-247212 (0)

03592-
231307/237301/(0)

03592- 231030//232125
(0)

04652-281191(0)

0368-2224887 (0)

CAR-AICRPS Avissd Report 2019

dekakkdr@yahoo.com

08173-244124
sbicriskp@gmail.com
sk9bhat@gmail.com

04936-260421
adramb@kau.in
renjan.b@kau.in

04868-237285
icrimyla@yahoo.com
pradipknair@rediffmail.com

0364-2570257 /2570678
akjhaicar@gmail.com
bilashini1712@gmail.com

03837-220560
vishambhar5009@gmail.com

03862-247113
csmaiti@yahoo.co.in

03592-231307
rrspicesgtk@yahoo.com
ashutoshgtm9@gmail.com

03592-231238
raj.chandramani@gmail.com

hrsppi@tnau.ac.in
tprabhuphd@gmail.com

0368-2225066
psmariamlui@gmail.com
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Gujarat

1

The Director of Research and Dean
Faculty of PG Studies,

N.M. College of Agriculture,

Navsari Agricultural University,
NAVASARI-396 450, Gujarat
Assistant Research Scientist
Castor-Seed Spices Research Station,
Anand Agricultural University,

Ahmedabad, SANAND-382 110, Gujarat

Jharkand

3

The Director of Research,
BIRSA Agricultural University
KANKE, Ranchi-834 006, Jharkhand

Madhya Pradesh

4

The Sr. Scientist/Head (Hort.),
Department of Horticulture, College of
Agriculture, Jawaharlal Nehru Krishi
Vishwavidyalaya,

JABALPUR-482 004, Madhya Pradesh

Rajasthan

5

Associate Professor

Agricultural Research Station,
(Agricultural University Kota)
Ummedganj Farm, KOTA-324 001
Rajasthan

Assistant Professor (Agronomy)
Agricultural Research Station
(Agricultural University Jodhpur),
MANDOR, Jodhpur-342 304, Rajasthan

Uttarakhand

7

Professor and Joint Director,
Govind Ballabh Pant University of
Agriculture & Technology,

College of Agriculture,
PANTNAGAR-263 145, Udham Singh
Nagar, Uttarakhand

West Bengal

8

The Director of Research, Bidhan
Chandra Krishi Vishwa Vidhyalaya,
Directorate of Research, Faculty of
Horticulture, KALYANI-741 235, Nadia,
West Bengal

[CARSATCRIPS

Voluntary Centres

02637-283160 /282145
(0)

02717-294325 (0)

0651-2450610/ 2451011
(0)

0761-2680771
Extn: 345(0)

0744-2844369 (0)

0291-2571347 (0)

05944-233363 (0)

033-25828407 (0) 03473-
2222269/70
03473-222659

02637-283452 /282765
ritesh147 @gmail.com

arssanand@aau.in

0651-2451011
aruntiwary40@gmail.com

0761-2681074/2681236 /2681389
horticulturehead@gmail.com

reena_nair2007 @rediffmail.com

0744-2844306
arskota@hotmail.com
preetiarskota2005@hotmail.com

0291-2571813
mmehriya@yahoo.com

05944-233473 dheer_singh72@yahoo.com

033-25828407/ 03473-222275
03473-222273/222277

dranupariari@gmail.com









