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HRIBRN AR

HIHATY- 3IRIS AR FHIT FATAT JHET
RIS <2 & 24 A1 H 38 bl (19 Fafdd, 10
AEAR TAT 9 AdATH dril) & ARIND Tid ;=
F= ¥ A B STefary &3 4 PRI T FHaa
§PIs o | 3AD UqE AN Bl Blell 7, TS0
AR, BIST SATIAT, 31EXB, Boal, QTN ST,
ST, gferr, STRT, i, Jef onfe g1 a9 2015-16 @t

DI IATE T, T FAT ARG | feAId R
& forq A fopam 1T | WThary- sty it w=aTett
AT b, ISR ERT I Sod TaRIe
de el TT IMATRAT 18 & URITS At DI
S1 ISl TR B -2 (T U%-2) &l TG WX
R IR B F g ARG foham Tar q>r Rl
ST B (Fsafqenes, SEeR, ISR gIRT [adRi

I goTc H AR P JTAYM IRYS BT ATde
504 g B < |

ECIGREORER

SfaTo] ART P de® H IS qETAl B WA Dl
FHTaT B @ & oIy aRISHT & =i Ud
BRIPHH RN fhar o1 STef dis1 #drel S g+,
It T HefT BT IITAT TRAT | AT SHTE SIRT b Sy
Ud SIS FoolT & HRIeor |t fwar |

AR BN e gRye &l T & JgarR qr
HIISTARN T U 3 & 3R Wt g & a1fiie
gfded ol AfRd d9 Irse UR wyifhd & | 39
9 13T | s P qIRIS, AR, a1fia ufade,
goTc qT START Bl Telrs BN |

IfEe MRA wEf<d A9e R gRIIeTT
®Y 26 A1 HRIEME A e 2q 6 TSt

HAIHIATU-HIRITT HAATAT BT SHLTT FLAT,
DINFpIs | AN ARget WRTT AT FATAT
AT TRYISTT BT 26 df P H uiE I
IS aTell goTierdl &l A &R & foly dwga
fopar | gfear o U gSiTia arTdr ST
WM (S1as U9 3R TF ) Yox Bl Sed U
Td I QEAIRIIS e darell Tt 6t ¥t 219 (JFRRRT)

SECESESIERINCICICESS RIS B U CS TIEI]
TATICT SR QH-157 1 ITSRAT, YOIRT AT §RATON
# fqHIfRa or & fory dega fpar wan| Aeft &1 &1
gl 87 AR e Piv fGsafaerery, SR,
ISR AT 7% <d PV T deb-ii! [qafderead
PHRIIST gIRT A Iold IYST ST TAT qrIey]
firesy Ud S1S+l ey & vld Heg9 UiRIg® 3R
TH & -354 d1 R Al 2 (TH S wH 69) B
BRI H foifaa e & g dwqa fpan T |

CACINEE]

T ¥ Blell e & 45 AR DI AT AR
I AT e YRASHT & AR Fesil &
BTl el STTgeemel | RIer fan war | Breft
ffrd & A R a1 $o fAitne geR-{reerfl) Jur
AT IUSTBR &b 3T S YR BIRfdeid] bl Hiea
PRSP STl § ARyferd fpgr |

Rt #, 9l @1 100 wfoera emifdsd (0.97 6. I
gfer 9e1) Td 100 ufcrerd Sifdss (0.88 fos. 7 ufer 9
P SUGR DI Y& 100 KT Ublpd TUTell |

SUIIRT PR TR Y oI Bl Iuof (1.25 fb. T
TRy o) 3ifpa Bt WA |

IJFFTATTA | Bl e TR =Tl Yol U=
Py T e H Ig <1 b Bdel oI <fUATdT,
WRIWS, STHIG<, DIAIGRIA] qa7 UeX ITH Bl
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ford 9T 9 savwad & forw Sfua 21 s gy
NIGEEE

Rl & I dE 9T | BrgelrlRT GR AT & Ui
Hh [AWTh & T 3TUL3T &b YHTT Bl Jedih TI&TT
# Afde 0.1% @t &% # 21 vl 9 B % A fvsda
T e & (3 fofer ufd 9d) & A1 919 SRS
CTSHISVAT STOTIT 50 UTH & A1 U foh. UmH -1H
$h DI Y&l H & IR Sl UR M b Ul F=
SUTART &I Y& IMTeIar of |

BIE! g

TR AT URITGHIRT Besil H Pl 309 STHTHAH
JRITAI BT HRETVT [HT ST JET & | TR 4 gl
P SATEATSTAD YBRI BT Hedibd B TR, ATg Al -
346951 (387 Toh. UM / BaCIR) H SeaaH HoRIA Bl
AT ifdhd B T deavEn Wl Ud -726 (340 fob.
U™ [ TR |

UTRTSHURT H [T ATSMHT & U9 &1 1e0dq &
foIQ adieroT o R, SraTge ufa uig 2 {6, 3\ @
R I e W G Gt 2 gorfr # STadH T (2667.427
e / diE) A1 &b BRI (941 U / UIE) & A1
ITH SYAR | 3R SUARI BT U 39 SUAR H
Pie Td INT MUa &H 3ffdd forar T |

TR § RYSIRCH el &b Tl I~ STaR Ue
g [FRII01 BRPI b THTG Bl el & g gieror
R TR qIARET 0.2 %  Sleld WX 645.54 U4 Al
Y B Ied IS b A1 YA fCeer 9T (5.80%)

3ifepd @1 TR qedErd 1. gV & A1 A\
B TAT 0.2 % WSIHITT Fe[vIi< bl [Sshld o |

ENEGIRE]

TSI SATTT & 292 STHATHH JRILT BT 318 AT T
IR TAT 3T A IR 3Me, Teid gl | IRferd
o < ve1 2| fafaws & SR qd ud ufees frati

& fafe &=l den erevmae U<el & R el 4
TRGIRYH fowT foar T Jen a8t o 9! sl &
U5 IRITHI Dl 37T W 37X Mg &g W Rafdwq
gRT Afd T T |

s ¥ T R Rad divera, Rifewd e deiT 4
Ugell IR dS! SR ®F Hiell 971 MhHAT Bl 3ifhd
fooan 7| I <@ Sar § {6 dic 9rEn @
rferpiere: fafad ul deOr SARIUY & U dic
q1eT §RT BIc €| i Iiiad gl | i & gRT
=g Mgt § Il B

3a¥h

R B gl & Wl 9 I SUS dleil e
HFAT JATTegas d21 U AR ofTel 3faxad &l
Jferd far |

$o [ARTE gHR S Ied IUST drell BT,
ITTHICET TAT IRPeTHSI Bl Ao PRb SITG ATl

# gferfera fear |

Yfeart o H Ui Wd Seaad udbs Suo off A @
-33 (7.55 for. u™T) # oifea fopam Tan | Sigt Fream
Uha 399 Ufd Wd St < b -60 (1.38 6. A e
Wd) | 3ifpd B T | 1fmaH INT MIAT STHATIH
ST T 9T 21 (50.33%) H qeureETe] Sit T Ut -22(50.22%)
T fra| T U S A O 27 (9.81%) H
sifoe fovam |

lel bg ¥, 3T&xd b 55 5 SfIF USRI Bl Y]
& Ty fagetyor foham T | 3aved & b Ut (%)
T P WIsaR (%) H AL 15.33 (3. 578) |
24.31 (Y9 ST -247) TAT 3.90 (I Aldhed) A 5.62
(feafiR) erR | va=IRRret oet (%) 2 ifersiRiR=
B AR (%) H B 0.72 (ARET) | 1.670 (TH ST
-857) AT 3.180 (T Si-1124) A 4.737 (TH ST-908)
BT AR AT | I U dTel S TBR TH Si -26-04
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(RTRM) BT b IUST, TAARTIS e, JAAJARNA
A Pe BISR @ gite ¥ AR <& o1 e
S/ o | 3faxd H e dawe & i W)
qeT 4 fAf Bl &1 IR Yol S 3MTg 7S
T Y AfEAT, Sit A1 dY 5 (Mpae), iR dldd
T I Add W R | aRumeReawy, 9
R A T goTforl ORI G T sifed
o A AT, ufd 9 @ e [uSl g1
STTET & R ToTf S euednd 3TTS 31 TH
MR AfgAT Bt oft | daT dr MfAMRRT & 7A=Y
I Il # g Yool @ e S A it 5 H
ey oY | 37Iie] 3MTg 37TS T 37R ASH IUS &b {7y
qerm St Y 91 5 Iurasdt & T g GRRR goiiy € |

areift #§ Sfam] T & geeE & fag e
TAETOT H, HH T 3N (8.6%) dqAT I ATH
Idh< ST (17.4 TI/THRIR) IA™NEG STARI H
(Horoig 3 7 ufa folex eRa=e1ig 1 9 ufd
foTex qoT werTsfead 1 9 ufd folex #l s &

1Y Yebee STAR AT IS b 45 TJ2AT 90 f&=1 & a1
foeda H- W) H o1

godl

Te Al 1 & H U 1 T -98 7 HHRTIST (30.88 </
TR, URITETE (22.64 T4/ TERIR) qAT TTART
(33.46 T/ TACIR) H I W Tb< 3T 3ifehd
B | a9 < g 12 (455.60m/ 9iY), UF S
TF 8 (28.04 T/ TaCAR) QAT U1 <1 UH -8 (35.08
T/ B4R B DRUTAR, BFEARTeel 1 GfEaRT
H ITaHq U o |

Ao H, Uds U1 Ud 31T IRTaT] 91eroy & fofg
133 Bodl AUl Bl Hedich fhar TAT| SUST &l
=R 180.07 Il /TR (AIETOI3MIR-1292) ¥ 411.98
PId [BHCIR (T ST -907) AT | < UbRI S T
ST 907 (411.98 P=ieT /EaCAR) UA I -12UH (376.76
Ficl [ZACIR) AT U1 A/ ST -53 (372.07 FIA /

BFCIR) Dl IUYST o YTelH AT oTHT 9T UTerd YIareR
q e off el IuSt HAE  331.75 P<id /
BICAR TAT 367.04 Pxicl [eacar AT | PG Bl
HAET H O A S -14 H IeEad 4l 6.30% b A1
1.53-6.30% oI | U® USIT YTelH ATl AT UTeid
IR SHHeT 3.57% o7 2.98% off |

gedl & I Rrep Waee uR gfaror, STk qer SR gd
Rt & 6 faftver st o e gromiferat S ang o
T R GRTHT, Totws i, giRTer oret, figge
qAT 1 UH AR -2 & A1 YRIE0T AR B |
IRUTERGRRY, gaATg b 60 f&=i & d1a o=l 4 37fdrehaq
fuTST gfererd Jeawene o Siafe gamg & 120 fai
& 918 UPh H AfHad [T gfererd o | J919
JARTY 9w bl H ot | g dei H g7
TSl | W G118 b 120 &1 & q18 Yebea T [q9TST
RISl AT Afhas qeuedrd 3iTg 37T 4 3R
ST 3 9T | I[UTeRT o AR DIRIFRR H F4T ISTTfcr
H O TAT NIRRT BT WX a1 o, Safe Mg
TS T AR YT AT Toiws AT BT WR Yox |
AfABTH AT | T TAT JAAJNRIIT BT AT 378 3718
TR YR AT &lell Bl 37UeT Y ToAT DIIRIAR &I
H T oY | 7o QI FfHm 927 0 3R -2
H et dAT FTARRIT B ATAY 375 g TH AR
AT grefl T H A Af | IR H 3718 3718 ¢
IR Ui & g IeaaH et Ua AfIsiiT Sfafd,
I FHI gl | Al ATAG A AT el
SAASNRTT BT ATAT H ISATT P FAR F<R AT |
[T, e i STerary aRRRARRIT & R
g ang T AR Ui § SeAd del vd SRR
DI A1 AT | U & AR 41, 59 TSI D a4
Rl H 316} gerdT sifhd & T3 |

UrSaRT H 5 T GeHaIauT gEeEe ueievr |, JaT |
IR (FRTHRT & w9 H) Uiy TR 25 6. a1 ST
W IdH SUS (22.45 TH/TICIR) UK S SN
Fifera gfe & IR (IRTFRT & wY H) oIS &
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60 TAT 90 T&T & ] (21.36 TA/THRAR) 0.5% B
WA T ) fPsE W U SUS H BIH! NS
oY | J&T H SRRA (VF § 2 U9 31 4 & w7 H) 25 .
UM /IR B &R ¥ (19.90 TH/THRIR) ITAR B
R Eeal UPb< Bl YDA IUSl 3ffhd o T,

Stafes o Sus faf=ra Wdi # (14.45¢4/893R)
3ifhd &1 AT |

PRI | gUl 1T b P qTRIRARTS ye=ere qieror
TP AT = gvl e TYa Uil UR GRME de
1.0% (25.07%) & &R 4 Tl R [Fsh W ITAR
PR W UK §g IO G I (28.7%) AT
ST I (32.6%) | TRFM dd & o1 | T8
MBI | 37fereh o |

g1 T iTel

SIw (122), BRTAT (10), JTAET (27) QAT AR
(30) & STHEIIH HI NIFIURTE, STalel T WEHS
Pl # Axfera faar o <ET B

SIRI% S b (A=Y YhR T FAEUT IRel Py fq=afdener,
Pregr & gRAST b d 8 @ T qAT 14 T
AR B 39 Y el & (AR et § fafgaa
fopar T | gTaTell § WRfST % e S § IR
Iy & Tl DI AT & AT | 73-226 BT <R AT |
el bl AT A AT S & TP & df TH T 28
(226), STt T & & It TH UF 24 (172) TAT S & U
& & 91 TH UH 19 (163) S bR | 3ifdha of =T |
ST IR STt T & & It U7 UB 24 9 1fHaH
Y A Bl IUS (1464.0 UTH) AT b SAIfAAT Bl
IS (320.25 UTH) 3 I MY | AT b AT DI
JAS (1376.0 UTH) TAT Foeb AT DI TS (288.0
M) S UHR S 6 U9 & & df TH U H 3ifea o
TR | S TR S & TF & & I TH TH 29 Bl 319+
Wl B g9, TS BT g9l qAT ST qol Bl g
J ImeeHd o | NuRTE § SRwe STaRiv UH
U 4 B W1 H B (1150 Hel/Je) TAT U el Bl

o1 (108.0 UTH) TAT ST BT IUST (440.50 UTH /
geT) 3ifed Bl AT |

GIORTS § R 24 ST STaRARAl H 7RIS
TH U -3 7 3ffddad gvl darg (16.50 . #Hi.) goi
areTs (6.20 9. 41.) A b JPpall Bl IUSA (5.50
5. O™ / ga1) sifeha & TR QR T6 T YD
SUST Pl Bl SUST 3.00 fb. U / g&t sifha o
T |

YOS |, STl & SRR Al -5 7 S1frdman
aigl B HaATS (6.69 HIeR), T TR (29.10 1. #1),
quf IS (8.901. TUTH / UIF AT b BIeT BT Y
(625.00 T / Uil d1g) 3ifdhd & AT |

gfern

DIIRR | G b SAICgd el AT 168 (900
5. A/ TIER) qAT AR A AT -12-11 (893.33 .
U/ BFCAR) TAT PHARIS | T ST g7 -94 (12.80
Pcd [ BICAR), T S g1 90 (12.80 Fed /
TICIR) AT A AT AT -241 (12.35 el / BICI)
R 6 g Jedid qieor | Al die
IuSt 3ffhd @t Y|

FAT TS eTor H, JAfIhaH diel IuST SR
H IR ¥l 3R-436 (17.36 Pl / BECAR), AT 3T 3R
-110 (15.82 el / BaCAR), I AT IR -96 (15.53
Pcal [ BaCIR) TAT AT M 3R -95 (15.26 FeT /
TFR), fRAR # Al off aR-114 (21.49 Fedd /
gdcdR) A ¥l 311 AR 115 (20.68 P /
gdCAR), BIRAFER H AT 31 3IR-106 (6.40 P /
gdcIR), STYR H Wl 3T AR-118 (25.30 el /
gdcAR), RIS H Al 311 AR-119 (17.08 Pel /
TFCIR) TN AT 3T 31R-98 (16.66 Pl / TIAR),
Al 3l AIR-110 (16.04 Pea / BICAR), T 37T 3MR-
1M1 (15.76 Pl | BFCAR) TAT AT 311 AR-114 (15.62
Pedl [ BICAR), TYex H AT 31 AR-108 (11.91 el




/ BFIR), AT 3T 37R-107 (13.42 et / BFCIR), AT
3T 3R-104 (11.42 el / BICAR), Wl 3 37R-106
(9.95 el / BHCAR), AT AT 3R-120 (9.73 Pel /
TACAR) TAT AT 3N 37R-98 (9.63 Pl /| BACAR),
SR H AT 31 aR-95 (14.14 e / BFIR), Al
3T 37R-96 (13.89 Pl / BACAR) TAAT T AT 3MR-98
(13.87 Peel / BACAR) AAT TGART H AT 3T 371R-99
(15.09 el / BaCAR), T 3T AR-100 (14.50 P
/ TFCAR), AT 31 AR-95 (14.35 el / BIFCAR) AAT
ATl 31 31R-105 (13.95 Peal / BacAR) H 3ifha Bl
el

A AlRGAT B YD B Mg ear oo (10 . f1/
f1.), T (25 9 / fe1.) T = S (50 . for /
f1.) @1 Te= A givrar § suAT &R A 9ieIT IRl
&RT SUS H (23-32%) Ag<dqUl gig Sifdra &I T |

PRAGR H g & uresy! freey & uld
BABATRIIN P Jodih FIT B UR AUBFATAIA
BT F5SPHIT PR TR STRBTH R=I0T o7 | SRATD T
5% T 3T 0.1 B & A T2 MDA 25% § AT
0.1 % P! S A SR | TAT STS H defdel T
0.2% STel™ IR 39 =01 § Smemard o |

STRT

STIRT 1 ST ST&T, SHEaR JoT A< 4 WRIE
fepT ST RBT & AT IHT H TBT ST 340 AT
o faeel dege Wt enfire €1

S | YT Bl 3TORE TSIl Bl el
&Ise RN dT Urdsy! fiesy & Ui Bdla &
T gRUHEwY, A &lge RN S ¥1-3
(5.7%) ¥ TcqzETe i 9T -4 (10.1%), STaldh =LA
qr3ed] ey &1 YA o AT -2010-1(3.5%) H
3ifehd fepam T |
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Rilk3

RS CIEL A IICIS IS G IR IR S IIND IS CIi i)
AR UH-205 (16.42 el [ BICAR), SR b AR
TH-143 (29.29 Pecl / BICAR), el Bl AR TH-88
(18.51p7<cT / BICAR), PHARIST Bl Uh T Tol-86
(15.62 el | BICAR), EAR &I TH U T -84
(20.91 Pedl / BECAR) TAT UH UF U -83 (20.33
Ppcol [ BCIR), STEH &I Uh UF T -77 (15.42
PTd [ TICAR) TAT ASTHR DI Th UF U 81 (30.48
Pcd [ TICIR) AT oA |

BN C RIS ISR R I CIR I G
SUIRI BT HEaqul Y9Td <@l 71| 3T IUART b
Rar 3R 3.0 . 7 o f5p1.5 fob. UM/ gaeqR
& 1Y TH 18 UH 200 . I / TRIX &l &X 9
AR ATAT & IR I STl IR dIS] IuST H I
gig UKl 83, olfdb I8 AR AT P IR 31200
fe. I8 U a8 v 1.5 6. R Ul gacaR @l
SR ¥ I PRB AR AHT H Fdv 3 200 6. U™
3.0 foh. T SR IUAR I U IYST BIh! B off |

At

#efl & forg Uap < Y & A WX, STadH di S
B | UH Sl & 86 (4.29 Frool / TIRAR) H,
SIAYR H 3R UH T 361 (25.30 ool [ BICAR),
SR H Th Sff & -88 (22.91 a1 / BaA)
TR H U Sl & 85 (21.33 Peol / BacAR) AT
T St & -86 (21.17 Pedl / BaCAR), Uh il b -82
(135 et / BOCAR) UH Sl & -79 (12.49 e /
gacIR), PARIS H UH St & - 81 (12.14 Pea /
TACAR) TAT % Sl & -84 (12.01 Pl / TICAR)
fRAR |HTel | (22.63 Pred / gacdR) H 3ifehd Bl
T I AR § U% S & -89 (22.55 e /
TACAR) AAT UB Sl & -83 (20.49 Pl / TICAR)
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AT TIART H T Si & -87 (13.45 el / BACAR),
Th ST & -89 (13.33 ool / vacAR) T

e #, 7eft & urssd fireey] & o g fd
JBRE USATdl H % St & -79 AT Y% it & -83
DI AHITAT UISSY] Hees] N7 & UikRIg® o | g
TH-398 AT J UH -415 DI SIid by & MM § 1 |
I A vioRIgS 3ifhd fhar T | e |1 sabd
STHRATS | 9 < ufafseai & 07 & Ui Amm=rean
gRRIg® & w4 § ggard & T |

oI Ieh A9V AFIRRT H1 Swred Td famRor

T g Flelt fd, 15 T Bl TAT 5 T 3EH
Tq 30000 g&T ATl b1 faaRor foar wram | ST,
afern, i, #eft 37fe & 10 pred B U g
7T o freemera & dgradr 9 faavor fean
7 |

TPh-ld! RATFTIROT

T Pl & AgI(TDI 7 T Tbi1{bAl Bl AT
PR & (g URSM BT R FTHET B Iu i
B! Pl T UgaT IR & e A1 i 2 |
TR Y Uef¥d P8 T Teblibal e UHR 2 |

< UG & Mfar fparl vd faewst & fog
XD DI YT, Y€ qh-1dh! B UGe= (3rRaet
R AT 916 STAgr IRASHT Bl
T, DIfVDIS) |

% Jeg IUS dTell Boal TSI Al 3f 2 (PIIwR)
R I g |

% T & BT Bl BT, 316d Td Boal @l
W ¢ gaed, wreit B w1 F@EH, geal @
AT, SAhe Ud DIgH H g HIo UMt
e YR TG P! IR ULl (Sraret) |

% BRI §RT 90T SFT T Ya=84 IR Wl 71d
PENEIRCIE]

< TT IS ATl S A arell af-rar gy gen
R WA T g (T A -236) (YR) |

< SIRT, gfFaT U7 At & ST SUST dToll USTferl
® I Y dhlbdl IR Wl T TS

(STI&T) |

S Ul SIRT do1 Wi § U™ arg df 91 T4
THAHRTT OR Tl T g2l (STER) |

% Tl & g U1 ¢ Uae da-ia! (HARTee) |

& s | f3u =g &1 9T (R8T |

< Sl § ol Wed BT TG (YFITGHIRI) |

% g U1 S U & d UleRIR STl @l
SYTE & TAT TN Ceh T- b A If=rgR
STl &1 Sea Sare &HdT (UfER) |

S 31D B Sifdd TWell W TR I Y& (qreeii)
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Executive Summary

ICAR-AIl India Coordinated Research Project
on Spices is a coordinating unit with 38
centres (19 regular, 10 co-opting and 9
voluntary centres) supplemented by five more
in project mode funding, spreading over
various agro climatic zones in 24 states of the
country. Black Pepper, Large Cardamom,
Small Cardamom, Ginger, Turmeric,
Cinnamon, Nutmeg, Clove, Coriander,
Cumin, Fennel and Fenugreek are the
mandate crops. Annual budget for the year
2015/16 was Rs. 504 lakhs as ICAR share.

New Initiatives

To know the suitability of seed spices
cultivation in South India under Bengaluru
conditions a project mode program was
undertaken where seed spices such as
coriander, fennel and fenugreek were grown.
In the same area flowering and seed set in
cumin was also observed.

In tune with the ICAR policy of digitization
and maintenance of records all the workshop
proceedings and Annual Reports of AICRPS
are digitized and made available in the
AICRPS website. A user friendly web based
online reporting system is started for
reporting/submitting of monthly, quarterly,
annual reports, budget details and utilization
certificate from the centres.

Varieties recommended for release in 26™
AICRPS workshop

Five high yielding varieties of spices were
recommended for release in XXVI AICRP on
Spices workshop held at ICAR-IISR,
Kozhikode. One coriander variety- LCC 219
(Susthira) from Horticultural Research Station

(DrYSRHU), Guntur with high yield, suitable
to rainfed and irrigated conditions with high
essential oil content was recommended for
release in Andhra Pradesh, Telangana and
Tamil Nadu. Two fennel varieties Ajmer
Fennel-2 (AF-2) developed by ICAR-NRCSS,
Ajmer with high essential oil content and
moderate resistance to Ramularia blight is
recommended for release at national level and
RF-157 developed by Sri Karan Narendra
Agricultural University, Jobner, Rajasthan
with high yield potential and better seed
quality is recommended for release in
Rajasthan, Gujarat and Haryana. Two
fenugreek varieties RMt-354 with high yield
potential and moderate resistance to powdery
mildew and downy mildew and Narendra
Methi 2 (NDM 69) developed by Sri Karan
Narendra Agriculture University, Jobner,
Rajasthan and Narendra Dev University of
Agriculture and Technology, Kumarganj
respectively also recommended for release in
the workshop.

Black Pepper

During the year, 45 accessions of black pepper
were added to black pepper germplasm
maintained at various centres of AICRPS.
Some unique black pepper accessions with
extra bold berries —'Pattani pepper’ and
another genotype with oval shaped berries
resembling ‘Karivilanchi’ were collected and
added to the germplasm.

At Sirsi, the vines treated with 100 per cent
integrated methods recorded significantly
higher dry berry yield (1.25 kg vine™)
compared to those with 100 per cent inorganic
(0.97 kg vine™) and 100 per cent organics (0.88
kg vine™).



A study at Ambalavayal on black pepper
based mixed cropping system showed that
crops such as tapioca, arrowroot, elephant
foot yam, colocasia and greater yam are suited
as intercrops in juvenile black pepper garden
which have evidently added to the income
generated.

In an experiment to evaluate the effectiveness
of new molecules of fungi toxicants against
Phytophthora foot rot in existing plantation at
Sirsi, Sectin @ 0.1 % as spraying (@ 21 vine™)
and drenching (3 1 vine™) along with bioagent
Trichoderma harzianum 50 g with one kg of
neem cake as soil application two times in a
season found superior than other treatments
with respect to leaf infection.

Small Cardamom

A total of 309 germplasm accessions are
maintained at Mudigere and Pampadumpara
centres. In a trial to evaluate promising lines
of cardamom at Mudigere, 1C-346951 (387 kg
ha') recorded highest capsule yield followed
by CL-726 (340 kg ha™).

In an experiment at Pampadumpara to study
the effect of different liming materials,
application of dolomite @ 2 kg plant! was
found to be the best treatment with highest
wet (2667.427 g plant') and dry capsule (941 g
plant?) yield in PV2 variety. The incidence of
pest and disease in this treatment was less
compared to other treatments.

In a trial to compare the effect of chemical
treatments and bio-control agents against
pseudostem rot at Mudigere, the minimum
tiller infection of (5.80 %) with higher yield of
645.54 g plant! was recorded with the
application of 0.2 % Bavistin which is
followed by the application of T. harzianum
with Neem cake and spraying of 0.2 %
Pseudomonas fluorescens.
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Large Cardamom

In large cardamom 292 germplasm accessions
are maintained at ICAR and ICRI, Gangtok
centres. Exploration trips were made to
different areas of East and West districts of
Sikkim and Siang Dist. of Arunachal Pradesh
and collected fifteen accessions of large
cardamom by ICRI Regional Station, Sikkim.

Mealy bug infestation has been observed for
the first time in large cardamom at ICAR
Research Complex, Sikkim Centre, Tadong. It
is found that spreading of the pest is mostly
by irrigation water, re-use of previously
infested plots for transplanting and through
movement of crawlers from infested plants to
other plants.

Ginger

A high yielding ginger accession
‘Aanachuvadan’ and a unique red ginger were
collected from farmer’s field at Kerala.

At Pundibari centre, highest rhizome yield
per plot was recorded in GCP-33 (7.55 kg)
whereas the lowest rhizome yield per plot was
recorded in GCP-60 (1.38 kg plot!). Maximum
disease incidence was recorded in the
germplasm GCP- 21 (50.33 %) followed by
GCP-22 (50.00%) whereas lowest disease
incidence was recorded in GCP-27 (9.81%).

At Solan centre, 55 best performing genotypes
of ginger were analyzed for quality. The dry
matter content (%) and crude fibre (%) of
ginger ranged between 15.33 (Acc. 578) to
24.31 (SG-247) and 3.90 (Ranchi Local) to 5.62
(Himgiri), respectively. Essential oil (%) and
oleoresin contents (%) varied from 0.720
(Varada) to 1.670 (SG-857) and 3.180 (SG-1124)
to 4.737 (SG-908), respectively. The high
yielding genotype SG-26-04 (Giriganga) was
found superior / comparable for dry matter



ICAR - All India Coordinated Research Project on Spices

content, essential oil, oleoresin and crude fibre
contents to the check Himgiri.

The experiment on source sink relationship in
ginger is being carried out in 4 different
centres with four varieties viz. IISR Mahima,
GCP 5 (Gorubathane), Mizoram Local and
Ranchi Local. Results indicated that
partitioning efficiency remained almost same
in all varieties in all places. In general,
rhizome yield per plant was higher in local
variety of the place followed by IISR Mahima.
Oil and oleoresin contents were higher in GCP
5 compared to other varieties in all the places.
Results indicate that IISR Mahima could be a
stable variety for yield and GCP 5 for quality.

In a trial for management of bacterial wilt in
ginger at Pottangi, the low rot incidence (8.6
%) and high fresh rhizome yield (17.4 t ha)
was found in the chemical treatment
(rhizome treatment with mancozeb @ 3g I
along with carbendazim @ 1g 1! and
streptocycline @ 1g 1" and foliar spray at 45
DAS and 90 DAS).

Turmeric

NDH-98 recorded highest fresh rhizome yield
at Kumarganj (30.88 t ha), Pasighat (22.64 t
ha') and Navsari (33.46 t ha') in a CVT
whereas PTS 12 (455.6 g plant™), NDH 8 (28.04
t ha') and PTS-8 (35.08 t ha') were the top
yielders at Coimbatore, Kammarpally and
Pundibari respectively.

At Solan, 133 turmeric collections were
evaluated for rhizome yield and other
horticultural traits. The yield range varied
from 180.07 q ha! (BDJR-1292) to 411.98 q ha™!
(ST-907). Yield of three lines viz., ST-907
(411.98 q ha'), ST-12M (376.76 q ha') and PCT-
53 (372.07 q ha') excelled over the checks
Palam Lalima and Palam Pitamber which
yielded 331.75 q ha' and 367.04 q ha”,
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respectively. The curcumin content varied
from 1.53-6.30 % with the highest value of 6.30
% in PCT-14 whereas, 3.57 % and 2.98 % in the
check varieties Palam Lalima and Palam
Pitamber, respectively.

The experiment on source sink relationship in
turmeric is being carried out in 6 different
centres spread over South, North and North
Eastern states with the following varieties viz.,
IISR Prathibha, Rajendra Sonia, Duggirala
Red, Mydukur and BSR-2. The results showed
that at 60 days after planting (DAP), leaf
showed maximum partitioning percentage
followed by stem while at 120 DAP, rhizomes
showed the highest partitioning percentage.
Similar trend was noticed in almost all the
centres. Among the varieties partitioning to
rhizomes was maximum in Rajendra Sonia
followed by IISR Prathibha in general at 120
DAP in all the centres. With respect to quality,
all the varieties had similar oil and oleoresin
levels at Coimbatore while IISR Prathibha &
R. Sonia had maximum at Guntur. Oil and
oleoresin contents were similar in both
Guntur and Coimbatore but less compared to
IISR & Dholi. Rajendra Sonia, Prathibha and
BSR 2 had the similar oil and oleoresin
contents at both IISR and Dholi. IISR
Prathibha had the highest oil and oleoresin at
Barapani while all the other varieties had
similar oil levels but oleoresin content varied
among the varieties. In general, IISR Prathibha
showed higher oil and oleoresin content
among varieties under different agro climatic
conditions. Yield wise also, this variety
performed well in all the locations.

In a micro nutrient management trial at
Pundibari, soil application of boron (as borax)
@ 25 kg ha gave the highest yield (22.45 t ha™)
which was statistically on par with foliar spray
of boron (as borax) @ 0.5 % after 60 and 90
days of planting (21.36 t ha'). Higher yield of



turmeric rhizome was also recorded in the
treatment of soil application of iron (as
Fe,SO,) @ 25 kg ha' (19.90 t ha') whereas the
lowest yield was recorded in the control plot
(14.45 t ha').

A trial on ecofriendly management of foliar
diseases was undertaken at Kumarganj and
the minimum leaf blotch incidence was
observed in foliar spray of Argimone oil @ 1.0
% (25.07 %) followed by Mahuwa oil (28.7 %)
and Jatropha oil (32.6 %). In case of Argimone
oil, it was at par with Propiconazole.

Tree Spices

Germplasm of nutmeg (122), cassia (10),
cinnamon (27) and clove (30) are maintained
at Pechiparai, Dapoli and Yercaud centres.

Survey for unique accessions of nutmeg is
conducted by project mode centre at KAU,
Thrissur and 14 new accessions have been
identified from various districts of Kerala
during this year. Among the nutmeg
germplasm maintained at Dapoli, average
number of fruit for four years ranged from 73-
226. The higher average number of fruits is
recorded in genotypes DBSKKVMEF 28 (226),
DBSKKVMEF 24 (172) and DBSKKVMF 19
(163). The genotype DBSKKVMF 24 recorded
maximum dry nut yield (1464.0 g) and dry
mace yield (320.25 g). Average dry nut yield
(1376.0 g) and dry mace yield (288.0 g) was
recorded in genotype DBSKKVMF 28. The
genotype DBSKKVMF 29 is found to be
promising considering its fruit weight, nut
weight and mace weight. At Pechiparai, the
Nutmeg accession MF- 4 recorded maximum
number of fruits (1150 fruits /tree) and single
fruit weight (108.0 g) and the mace yield
(440.50 g tree™).

Among the 24 clove accessions, maintained at
Pechiparai, the accession SA-3 recorded the
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highest leaf length (16.50 cm) leaf breadth
(6.20 cm) and dry bud yield (5.50 kg tree™).
The local check recorded dry bud yield of 3.00
kg tree.

In case of cinnamon, the accession CV-5
recorded maximum plant height (6.69 m),
stem girth (29.10 cm), leaf yield (8.90 kg plant-
) and dry bark yield (625.00 g plant™) at
Pechiparai.

Coriander

In a multi-location evaluation of coriander
maximum seed yield was recorded in the
genotype LCC 168 (900 kg ha') and RCC-12-11
(893.33 kg ha') at Coimbatore and NDCor-94
(12.80 g ha'), NDCor-90 (12.0 q ha') and LCC-
241 (12.35 q ha') at Kumargan,;.

In an Coordinated Varietal Trial, maximum
seed yield was recorded in the entries RCr-436
(17.36 q ha'), COR-110 (15.82 q ha'), COR-96
(15.53 q ha') and COR-95 (15.26 q ha') at
Jobner, COR- 114 (21.49 q ha) followed by
COR-115 (20.68 q ha) at Hisar, COR 106 (6.40
q ha') at Coimbatore, COR 118 (25.30 q ha™) at
Jabalpur, COR-119 (17.08 q ha') followed by
COR-98 (16.66 q ha'), COR-110 (16.04 q ha),
COR-111 (15.76 q ha™) and COR-114 (15.62 q
ha') at Kumarganj, COR-108 (11.91 q ha'),
COR-107 (13.42 q ha'), COR-104 (11.42 q ha),
COR-106 (9.95 q ha'), COR-120 (9.73 q ha™)
and COR-98 (9.63 q ha') at Guntur, COR-95
(14.14 q ha'), COR-96 (13.89 q ha') and COR-
98 (13. 87 q ha') at Jagudan and COR-99 (15.09
q ha'), COR-100 (14.50 q ha), COR-95 (14.35
q ha') and COR-105 (13.95 q ha!) at Navsari.

In a study to evaluate new generation
fungicides against powdery mildew in
coriander at Coimbatore, spraying of
Propiconazole found to give maximum level
of control whereas Hexaconazole 5% SC @ 0.1
and Propiconazole 25% EC @ 0.1% at Jobner
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and wettbale sulphur 0.2% at Raigarh were
found to be best controlling agents.

Cumin

Germplasm of cumin is maintained at Jagudan
Jobner and Sanand, at present there are about
340 accessions including the exotic collections.

Total eighteen entries of cumin were screened
for the resistance against Alternaria blight
disease and powdery mildew at Jagudan. The
minimum blight disease intensity was noticed
in GC-3 (5.7 %) followed by GC-4 (10.1 %),
while the minimum powdery mildew disease
intensity was noticed in JC-2010-1 (3.5 %).

Fennel

The best performed entries in the CVT during
the year were RF 205 (16.42 q ha) at Jabalpur,
RF-143 (29.29 q ha') at Jobner, RF-88 (18.51 q
ha?) at Dholi, FNL-86 (15.62 q ha') at
Kumarganj. FNL-84 (20.91 q ha') and FNL-83
(20.33 q ha') at Hisar, FNL-77 (15.42 q ha) at
Jagudan and FNL 81 (30.48 q ha') at Ajmer.

The seed yield of fennel was found to be
influenced significantly with different
micronutrient treatments at Jagudan.
Application of 3.0 kg Fe + 1.5 kg Zn ha™
enriched with FYM @ 200 kg ha' along with
recommended dose of fertilizer produced
significantly higher seed yield over rest of the
treatments, but it was at par with treatments of
recommended dose of fertilizer + 200 kg FYM
enriched with 1.5 kg Zn ha' and
recommended dose of fertilizer + 200 kg
enriched with 3.0 kg Fe ha.

Fenugreek

In a CVT for fenugreek, the highest seed yield
was recorded in FGK 86 (4.29 q ha') at
Coimbatore, RMt 361 (25.30 q ha') at Jabalpur

12

and FGK 88 (22.91 q ha') at Jobner , FGK 85
(21.33 q ha') and FGK 86 (21.17 q ha') at
Ajmer, FGK 82 (13.5 q ha') followed by FGK
79 (12.49 q ha'), FGK 81 (12.14 q ha') and FGK
84 (12.01 q ha') at Kumarganj, Hisar Sonali
(22.63 q ha') followed by FGK 89 (22.55 q ha?)
and FCK 83 (20.49 q ha') at Hisar and FGK 87
(13.45 q ha'), FGK 89 (13.33 q ha') at Navsari.

Among eighteen (CVT) entries of fenugreek
screened against powdery mildew at Jobner,
the entries FGK 79 and FGK 83 were observed
as moderately resistant against powdery
mildew disease whereas the entries UM 398
and UM 415 were observed as moderately
resistant amongst the ten IET entries tested.
Thirty two entries among the one hundred
and twenty one germplasm accessions were
also identified as moderately resistant lines
against the disease.

Production and distribution of quality
planting material

10 lakhs of black pepper, 15 t of turmeric, 5 t
of ginger and 30000 tree spices planting
material were distributed. 10 quintals each of
cumin, coriander, fennel, fenugreek seed
material was distributed along with DASD.

Transfer of Technology

The scientists of various centres have taken
earnest effort to popularize the latest
technologies as the research is meaningful
only when it is reached to farmers and they
are benefited out of that. Following are some
of the technologies demonstrated during the
year.

@

% Demonstration of Ginger protray
propagation for tribal farmers and
resource persons at Wayanad (AICRP
Head Quarter, Kozhikode)



FLD on high yielding turmeric variety CO
2 (Coimbatore)

Demonstration of Technique of removing
bark of cinnamon, Pro tray propagation
technique for ginger and turmeric,
Processing of black pepper , Processing of
turmeric Soft wood grafting technique in
nutmeg and kokum, Bush pepper
production technology (Dapoli)

FLD on management of leaf spot disease
through fungicide application (Dholi)

FLD on high yielding high oil content
coriander variety Suguna (LCC-236)
(Guntur)

FLD on disease management technologies
and high yielding varieties of cumin,
coriander and fennel (Jagudan)

FLD on HYV and advance technologies in
fenugreek, cumin and fennel (Jobner)

Pro-tray propagation technique for
turmeric (Kammarppally)

Adoption of drip irrigation in cardamom
(Mudigere)

Root grub management in Cardamom
(Pampadumpara)

Yield potential of Panniyur varieties
under proper IPDM and High yielding
capacity of Panniyur varieties under
abiotic stress (Panniyur)

FLD on organic cultivation of ginger
(Pottangi)

Biofumigation using cabbage for the
control of soft rot and bacterial wilt
diseases in ginger (Pundibari)
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HIFAT
ICAR

% Bush pepper cultivation (Sirsi)

% FLD on promising Ginger genotype IC-
593889 (5G-26-04) along with check cv.
Himgiri (Solan)

Apart from the above field level

demonstrations, the scientists were made

technologies more popular by conducting and
attending as resource persons in trainings,
seminar and also through various media

(newspaper, radio talks and TV programs).
Success stories

Mr. Shridhar Bhat farmer from Sirsi,
Karnataka has conserved more than twenty
local genotypes of black pepper in an area of
five acres. All the genotypes are yielding and
are very well adopted in that area. All these
genotypes are studied scientifically by the
scientists. Varieties collected are varying in
their leaf structure, yield, berry quality and
resistance to pests and diseases. From his
collections, two good yielding varieties
(Swaranavalli Surya and Swaranavalli
Shalmala) have been selected and studies are
been taken up. About 22 genotypes have been
identified and are being studied for their
growth and yield potentials. These genotypes
are collected and added to the black pepper
germplasm of Sirsi centre.

He is in contact with scientists of AICRPS
centre at Sirsi and getting all the technical
information regarding the crop. He has been
cultivating pepper from last three decades;
there are about 1600 vines. There are many
varieties which Mr. Bhat has collected
including Thirapu kare, Kari mallisara,
Bilimallisara, Panniyur-1. It is true that the
local varieties are low yielding, but Mr. Bhat
believes that yields can be increased with
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improved agro-techniques, and also he says
that local varieties are resistant to pest and
diseases. His name is recommended for the
‘Plant Genome Saviour Award’.

Tribal welfare measures

Quality planting materials of spices were
distributed to the tribal farmers of Pottangi,
Chintapalle and Raigarh area apart from
conducting trainings.

New Initiatives in North East

To train the people working in black pepper
plantation in the North East about the
Nursery and High Production technology in
Black Pepper a two days training program
“Pepper Mitra” was conducted on 22" and 23
May 2015 in collaboration with Assam
Agriculture University and IISR, Kozhikode at
Kahikuchi, Assam (North East region).
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Collaboration

In addition to IISR-Kozhikode, NRCSS-Ajmer
and State Agricultural Universities we have
collaboration with DASD, Spices Board and
National Innovation Foundation. We are also
helping Girijana Vikasa an NGO from Andhra
Pradesh for growing/production of ginger and
turmeric in tribal areas.

Monitoring

Projects and programs undertaken by the
centres are monitored through visits of Project
Coordinator and Scientists from PC unit’s to
various centres and experimental plots. In this
year visits taken up to 14 centres which
includes regular, co-opting, voluntary and
project mode centres. Monitoring was also
done by monthly reports, annual report sent
by the centres. Annual workshop was
conducted during 5" to 7" October 2015 at
ICAR-IISR, Kozhikode.
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Profile of AICRP on Spices

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 pledged coordinating unit for
spices (major spices and seed spices) with its
headquarters at 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. AICRPS is working on 12
mandate crops viz., Black Pepper, Small
Cardamom, Large Cardamom, Ginger,
Turmeric, Nutmeg, Cinnamon, Clove,
Coriander, Cumin, Fennel and Fenugreek.
Presently research has extended to 10 co-
opting centres and 9 voluntary centres also

Ongoing research programs-Crop wise

Black

Pepper, 11

Fenugreek, 7
Fennel, 8 )

Small
Cardamom, 13

Cumin, 12

Coriander, 14 .
Ginger, 15

Tree Spices, 4

Turmeric, 13
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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.

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.
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AICRPS centres, year of start and crops handled by the centre

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 SDAU 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 Kamarpally 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 NEHR Barapani 2008 Ginger, Turmeric

6 Mizoram ICAR RC NEHR Mizoram 2008 Ginger, Turmeric

7 Nagaland SASRD Medziphema 2014 Black pepper, Ginger, Turmeric

8 Sikkim ICRI Gangtok 2008 Large Cardamom

9 Sikkim ICAR RC NEHR Sikkim 2008 Large Cardamom, Ginger, Turmeric

10 Tamil Nadu TNAU Pechiparai 2008 Black pepper, Cinnamon, Clove, Nutmeg
Voluntary centres

1 Arunachal Pradesh CAU Pasighat 2008 Large Cardamom, Ginger, Turmeric

2 Gujarat NAU Navasari 2008 Black pepper, Turmeric, Coriander

3 Gujarat AAU Sanand 2014 Cumin

4 Jharkhand BIRSA AU Kanke 2008 Ginger, Turmeric

5 Madhya Pradesh JNKVV Jabalpur 2008 Coriander, Fennel, Fenugreek

6 Rajasthan AUK Kota 2008 Coriander, Cumin, Fennel, Fenugreek

7 Rajasthan AU]J Mandor 2014 Cumin

8 Uttarkhand GBPUA&T Pantnagar 2008 Turmeric, Coriander, Fennel, Fenugreek

9  West Bengal BCKV Kalyani 2008 Ginger, Turmeric
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Agro-climatic zones in India
CENTRES OF AICRP ON SPICES

* HEAD QUARTERS : ICAR-IISR, KOZHIKODE
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Black Pepper
PEP/CI/1
PEP/CI/1.1

PEP/CI/2
PEP/CI/2.1

PEP/CI/3
PEP/CI/3.3

PEP/CI/3.4
PEP/CI/3.5

PEP/CM/4
PEP/CM/4.6

PEP/CM/4.7

PEP/CP/5
PEP/CP/5.3

PEP/CP/5.4

PEP/CP/5.6

PEP/CP/5.7

PEP/CP/5.8

Technical Programme (2015-16)

Genetic Resources

Germplasm collection,
characterization, evaluation
and conservation

Hybridization trial

Inter-varietal hybridization to evolve
high yielding varieties

Coordinated Varietal Trial (CVT)
CVT 2006 Series VI

Evaluation of grafts, orthotropic and
runner shoots in black pepper

CVT 2015 on Farmers varieties of
black pepper — Series VII

Nutrient Management Trial

Standardization of drip fertigation
in black pepper

Black pepper based mixed cropping
system for sustainable productivity
and food security

Disease Management Trial

Trial on management of Phytophthora
foot rot of black pepper in
new plantation

Effectiveness of new molecules of
fungi toxicants against Phytophthora
foot rot of black pepper in existing
plantation

Biological Management of Slow
Decline in Black Pepper

Studies on management of
Phytophthora causing foot rot in
black pepper

Management of Phytophthora foot
rot by mulching
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Ambalavayal, Chintapalle, Dapoli,
Panniyur, Pundibari, Sirsi, Yercaud

Panniyur

Chintapalle, Dapoli, Panniyur,
Pampadumpara, Sirsi, Yercaud
Ambalavayal, Panniyur, Sirsi, Yercaud

Chintapalle, Sirsi, Panniyur, Dapoli, Yercaud

Panniyur

Ambalavayal, Sirsi, Panniyur, Dapoli

Chintapalle, Mudigere, Dapoli, Sirsi,
Panniyur

Chintapalle, Mudigere, Sirsi

Panniyur

Panniyur, Sirsi, Dapoli, Mudigere

Sirsi



Small cardamom

CAR/CI/1
CAR/CI/1.1

CAR/CI/2
CAR/CI/2.1

CAR/CI/2.2

CAR/CI/3
CAR/CI/3.6
CAR/CI/3.7

CAR/CI/3.8

CAR/CI/4
CAR/CI/4.1
CAR/CI/4.2
CAR/Cl/4.3
CAR/CM/5
CAR/CM/5.2

CAR/CM/5.3
CAR/CM/5.4
CAR/CP/6
CAR/CP/6.7

CAR/CP/6.8

Large Cardamom

LCA/CI/1.1

LCA/CP/1.1

LCA/CP/1.2

Genetic Resources

Germplasm collection,
characterization, evaluation
and conservation

Hybridization
Hybridization and selection
in cardamom

Evaluation of promising small
cardamom (Elettaria cardamom L.
Maton) cultivars/varieties for
organic cultivation in the high
ranges of Idukki district

Coordinated Varietal Trial
CVT 2007/2009-Series VI

CVT of drought tolerance in
Cardamom — Series VII

CVT 2015 on Farmers varieties
of cardamom-Series VIII

Varietal Evaluation Trial (VET)
Initial Evaluation Trial —1
Initial Evaluation Trial —II
Initial Evaluation Trial —2012
Nutrient Management Trial

Effect of fertigation on yield of
cardamom through drips

Organic farming in cardamom
Liming in cardamom

Pest and Disease Management Trial

Evaluation of new insecticides /
biopesticides in cardamom against
thrips and capsule borer
Comparison of effect of chemical
treatments as well as bio-control
agents against pseudostem rot

of cardamom

Germplasm collection and
evaluation of large cardamom

Evolving disease and pest tolerant
lines in large cardamom

Integrated pest and disease
management in large cardamom
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Mudigere, Pampadumpara

Mudigere

Pampadumpara

Mudigere, Myladumpara, Pampadumpara

Appangala, Mudigere, Sakaleshapura,
Pampadumpara, Myladumpara

Appangala, Mudigere, Pampadumpara,
Myladumpara

Mudigere
Mudigere
Pampadumpara

Mudigere, Pampadumpara

Mudigere, Pampadumpara
Pampadumpara

Mudigere, Pampadumpara

Mudigere

ICAR Regional Station, Gangtok, ICRI
Regional Research Station, Gangtok

ICAR Regional Station, Gangtok, ICRI
Regional Research Station, Gangtok

ICAR Regional Station, Gangtok, ICRI
Regional Research Station, Gangtok
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Ginger
GIN/CI/1
GIN/CI/1.1

GIN/CI/2
GIN/CI/2.3
GIN/CI/2.4

GIN/CI/3
GIN/CI/3.3
GIN/CI/3.5
GIN/Cl/4
GIN/Cl/4.1
GIN/Cl/4.2

GIN/CM/5
GIN/CM/5.4

GIN/CM/5.5
GIN/CM/5.6
GIN/CM/5.7
GIN/CM/5.8
GIN/CP/6
GIN/CP/6.1

GIN/CP/6.10

GIN/CP/6.11

GIN/CP/6.12

Genetic Resources

Germplasm collection,
characterization, evaluation and
conservation

Coordinated Varietal Trial (CVT)
CVT 2013-Series VIII
CVT 2015-Series IX

Varietal Evaluation Trial

Initial Evaluation Trial — 2013

Initial Evaluation Trial - 2015
Quality Evaluation Trial
Evaluation of germplasm for quality

Evaluation of germplasm from
other centres

Nutrient Management Trial

Evaluation of herbicide for the
effective control of weeds in ginger

Source sink relationship

Organic production of ginger
Effect of micronutrients on growth

and yield of ginger (Demonstration
trial)

Effect of organic manures and bio-
fertilizers on partitioning of dry
matter in ginger

Disease Management Trial

Disease surveillance and etiology
of rhizome rot in ginger

Efficiency of different fungicides
including new molecules against
leaf spot disease of ginger

Eco-friendly management of
rhizome rot of ginger

Field screening of different varieties
of ginger against leaf spot and
rhizome rot
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Dholi, Kammarpally, Kumarganj,
Pundibari, Pottangi, Raigarh, Solan

IISR, Dholi, Pottangi, Pundibari, Solan

IISR, Dholi, Pottangi, Pundibari, Kalyani,
Solan, Nagaland

Pottangi, Dholi

Kumarganj

Solan

Solan

Chintapalle
IISR, Kanke, Mizoram, Pundibari, Solan,
Barapani

Barapani, Mizoram

Pottangi, Chintapalle

Dholi

Dholi

Solan, Raigarh

Kumarganj

Dapoli



Turmeric
TUR/CI/1
TUR/CI/1.1

TUR/CI/2
TUR/CI/2.5

TUR/CI/3
TUR/CI/3.6
TUR/C1/3.7
TUR/CM/5
TUR/CM/5.9

TUR/CM/5.10
TUR/CM/5.11

TUR/CM/5.12

TUR/CM/5.13

TUR/CP/7
TUR/CP/7.1

TUR/CP/7.3

TUR/CP/7.4
TUR/CP/7.5
TUR/CP/7.6
Tree Spices

TSP/CI/1
TSP/CI/1.1

Genetic Resources

Germplasm collection,
characterization, evaluation and
conservation

Coordinated Varietal Trial
CVT on Turmeric 2013

Varietal Evaluation Trial

Initial Evaluation Trial 2013

Initial Evaluation Trial 2015
Nutrient Management Trial
Source sink relationship in turmeric

Organic production of turmeric
Screening of post-emergent herbicides
for selectivity in turmeric

Mechanical planting in turmeric
(Observational trial)

Comparative performance of

turmeric entries under polyhouse

and field conditions

Disease Management Trial

Survey and identification of disease
causing organisms in turmeric and
screening of turmeric germplasm
against diseases (Disease Surveillance)
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

Field screening of different varieties
of turmeric against leaf spot and
rhizome rot

Genetic Resources

Germplasm collection,
characterization, evaluation and
conservation of clove, nutmeg
and cinnamon
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Barapani, Coimbatore, Dholi,
Kammarpally, Kumarganj, Pantnagar,
Pasighat, Pottangi, Pundibari, Raigarh,
Solan

Chintapalle, Coimbatore, IISR,
Kammarpally, Kumarganj, Pundibari,
Pottangi, Raigarh, Navsari, Pasighat

Pottangi
Kumarganj

Coimbatore, IISR, Guntur, Kammarpally,
Dholi, Barapani

Barapani, Mizoram

Guntur

Coimbatore

Raigarh

Coimbatore, Pundibari, Dholi, Raigarh

Raigarh, Coimbatore

Coimbatore, Dholi, Kumarganj, Pundibari,
Raigarh, Kammaraplly, Solan, Guntur
Kumarganj

Dapoli

Dapoli, Pechiparai
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TSP/CI/1.2

TSP/CI/2
TSP/CI/2.2
TSP/CI/2.3
Coriander
COR/CI/1
COR/CI/1.1

COR/CI/1.3
COR/CI/1.4
COR/CI/2

COR/CI/2.6

COR/CI/3
COR/CI/3.7
COR/CI/3.8

COR/CI/4
COR/CI/4.1
COR/CM/5
COR/CM/5.5

COR/CM/5.6

COR/CM/5.7

COR/CM/5.9

COR/CP/6
COR/CP/6.2

Collection of unique germplasm in
tree spices

Coordinated Varietal Trial
CVT 2001-Nutmeg
CVT-2001-Cassia

Genetic Resources

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

Identification of drought/alkalinity
tolerant source in coriander

Multilocation evaluation of coriander
germplasm - 2015

Coordinated Varietal Trial

Coordinated Varietal Trial on
coriander 2015-Series IX

Varietal Evaluation Trial
Initial Evaluation in coriander
Initial Evaluation Trial 2015

Quality Evaluation Trial

Quality Evaluation in coriander
Nutrient management trial
Response of coriander varieties to

various levels of fertility under
multicut management practice

Effect of using varying levels of NPK
and bio-fertilizers on growth and
yield of coriander

Standardization of drip irrigation
and fertigation in coriander
Comparative performance of

coriander entries under polyhouse,
field and selfing net

Disease Management Trial

Survey to identify the disease
incidence, collection and
identification of causal organism in
coriander
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Dapoli, IISR, KAU, Pechiparai

Dapoli, Pechiparai
Dapoli, Pechiparai

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

Jobner

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

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

Hisar, Jobner

Guntur, Jagudan, Kumarganj, Dholi,
Raigarh

Jobner

Jagudan

Dholi

Jobner, Guntur, Kumarganj

Raigarh

Dholi



COR/CP/6.4

COR/CP/6.5
COR/CP/6.6

Cumin
CUM/CI/1
CUM/CI/1.1

CUM/CI/1.2

CUM/CI/1.3
CUM/CI/2
CUM/CI/2.4
CUM/CI/3
CUM/C1/3.4
CUM/CI/3.5
CUM/CI/4
CUM/Cl/4.1
Project Mode

CUM/CM/5
CUM/CM/5.2

CUM/CM/5.3

CUM/CM/5.4
CUM/CP/6
CUM/CP/6.5
CUM/CP/6.6

CUM/CP/6.7

Studies on the management of
coriander powdery mildew using
new generation fungicides
(Observational trial)

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

Integrated management of stem gall
disease of coriander

Genetic Resources

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

Multilocation evaluation of cumin
germplasm

Identification of drought tolerance
Coordinated Varietal Trial
Coordinated Varietal Trial — 2013
Varietal Evaluation Trial

IET on Cumin 2012

IET on Cumin 2013

Quality Evaluation Trial

Quality Evaluation in Cumin

Performance evaluation of Cumin
genotypes for Tamil Nadu conditions

Nutrient Management Trial

Organic nutrient and disease
management in cumin

Response of sulphur and bio
regulators on yield and quality of
cumin

Standardization of drip irrigation and
fertigation in cumin

Disease Management Trial

Management of blight and powdery
mildew by spacing and potash
application

Bio-efficacy of newer molecules of
insecticides against cumin aphid

Management of powdery mildew in
cumin through new chemicals
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Coimbatore, Raigarh, Jobner, Jagudan and
Kumarganj

Kumarganj

Dholi

Jagudan, Jobner, Mandor, Sanand

Ajmer
Jobner

Ajmer, Jagudan, Jobner

Jobner

Jagudan

Jobner

Periyakulam

Jobner

Mandor

Jobner, Jagudan, Mandor

Jagudan

Jagudan, Jobner, Ajmer

Jobner
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Fennel
FNL/CI/1
FNL/CI/1.1

FNL/CI/1.2

FNL/CI/2
FNL/CI/2.6

FNL/CI/3
FNL/CI/3.4
FNL/CI/3.5
FNL/CI/4
FNL/CI/4.1
FNL/CM/5
FNL/CM/5.4

FNL/CM/5.5

Fenugreek
FGK/CI/1
FGK/CI/1.1

FGK/CI/1.2
FGK/CI/1.3
FGK/CI/2

FGK/CI/2.4

FGK/CI/3
FGK/CI/3.6
FGK/CI/3.7

FGK/CI/3.8

Genetic Resources

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

Multilocation evaluation of fennel
germplasm

Coordinated Varietal Trial

Coordinated Varietal Trial on Fennel
2015 Series — Series IX

Varietal Evaluation Trial
Initial Evaluation Trial 2014
Initial Evaluation Trial 2015
Quality Evaluation Trial
Quality Evaluation in Fennel
Nutrient Management Trial

Effect of ferrous and zinc enriched
FYM on yield and quality of fennel

Standardization of drip fertigation
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 2015 — Series IX

Varietal Evaluation Trial
Initial Evaluation Trial 2014

Chemo-profiling for identification of
industrial types among the released
varieties of fenugreek

Initial Evaluation Trial 2015
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Dholi, Hisar, Jagudan, Jobner, Kumarganj

Ajmer, Jobner, Kumarganj, Hisar

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

Jobner, Pantnagar, Hisar

Jagudan, Kumarganj, Dholi

Jobner

Jagudan

Jobner

Dholi, Guntur, Hisar, Jagudan, Jobner,
Kumarganj

Ajmer, Jobner, Hisar, Kumarganj
Jobner
Ajmer, Coimbatore, Dholi, Guntur, Hisar,

Jagudan, Jabalpur, Jobner, Kumarganj,
Pantnagar, Navsari, Raigarh, Kota

Dholi, Hisar

Ajmer, Coimbatore, Guntur, Dholi, Hisar,
Jobner, Kumarganj

Guntur, Kumarganj, Jagudan, Jobner
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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 (Table 1)

At present 290 cultivated types, 54 wild types
and 3 exotic types of black pepper are being
maintained at Panniyur station. The survey
was carried out, 9 new genotypes were
collected and added to the germplasm during
the year. The genotypes PRS 64, PRS 154 and
PRS 137 were the top yielders. PRS 64 ranked
first with 4.29 kg green berry yield and 1480
spikes/vine. Spike length was maximum for
PRS 155 (15.1 cm). The number of developed
berries / spike was more for PRS 137 (49.0).

The 100 berry weight was high for PRS 154
(12.1 g.). The dry recovery % was more in PRS
154 and PRS 137 (36%).

Thirty six new collections are made during the
year by Sirsi centre. Totally, 209 germplasm
accessions are being maintained at this
station. Out of these, 110 accessions are from
the local source (Uttara Kannada and
neighbouring districts in Karnataka) and the
remaining 99 are from other centres viz., IISR
and Panniyur. New collections like Vijay
hybrid (KAU), Malbar (Sagar), Thekkan,
Zionmundi, Kampkal, PRS 160, PRS 161,
Dadshet-1 to 5, Dundkal-1 to 2 were added to
the existing collection. Six related species of
Piper viz., P. colubrinum, P. arborium, P. chaba, P.
longum, P. atenuatum, P. hymenophyllum
collected and maintained.

Among 24 accessions evaluated at
Chintapalle, Panniyur-1 recorded the highest
fresh berry yield of 1.43 kg dry pepper/vine.

At present 47 germplasm accessions are being
maintained at Dapoli. This year 10 accessions

Fig. 1: Black Pepper germplasm conservation site at a. Dapoli and b. Sirsi
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have been added to the germplasm. Among
the germplasm maintained plant height
varied from 1.35 -7.7 m.

At Pundibari, 31 accessions of black pepper
are being maintained.

Berry set was observed only in 22 accessions
among the 72 accessions maintained at
Yercaud due to uneven distribution of rainfall.
Among the 22 accessions, the spike length was
highest (14.5 cm) in the accession PN 33 and
the shortest spikes (7.8 cm) were observed in
PN 64. The mean number of berries per spike

Crop Improvement
PEP/CI/2 Hybridization trial

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

(Centre: West coast plains and ghat region -
Panniyur)

At Panniyur centre, the hybrids PRS 160 and
PRS 161 were found to be promising with

Table 1: Black pepper germplasm collections maintained at various AICRPS centres

Ambalavayal 30 - - - - 30
Chintapalle 38 - - - - 38
Dapoli 47 - - - - 47
Panniyur 281 9 54 - 3 347
Pechiparai 15 - 3 - - 18
Pundibari 19 - 11 1 - 31
Sirsi 173 36 - - 209
Yercaud 134 - 3 - - 137

ranged from 65 (PN 33) to 18.9 (PN 64). The
100 green berry weight ranged from 9.71 g
(PN 57) to 20.62 g (PN 83) and dry berry
weight ranged from 3.31 g (PN 48) to 6.36 g
(PN 64). The highest green berry yield of 3.25
kg per vine was recorded in PN 33 whereas
the lowest green berry yield was recorded in
PN 83 (0.20 kg vine™). The highest dry berry
yield (1.073 kg vine™) was observed in PN 33
and the lowest dry berry yield (0.125 kg vine-
) was recorded in PN 53.

mean green berry yield of 4.35 kg vine! and
3.99 kg vine™ respectively. Number of spikes /
vine was 489 and 463 for PRS 160 and PRS 161
respectively. Spike length was maximum for
PRS 161 (20.0 cm). The hybrid seedlings of
PRS 4 x PRS 8, P 1 x PRS 78 and P1 x PRS 48
were planted in the field. During the year
cross between P1 x PRS 64 and P1 x PRS 4
were carried out.
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Fig. 2: Variability in spike length among the black
pepper germplasm maintained at Ambalavayal

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 -
Panniyur, Pampadumpara, Sirsi; East coast
plains and hill region - Yercaud)

At Chintapalle maximum plant height was
noticed in Panniyur -8 (HB20052) (435.20 cm)
followed by Panniyur-1 (334.51 cm).
Maximum number of branches per plant was
observed in ACC-33(21.12) followed by C-1090
(12.78), Panniyur — 1 (12.33) and ACC106
(12.11), which were on par. Early spike
initiation was observed in Panniyur -8 and 1.
Highest fresh berry yields recorded in
Panniyur - 1 (967.96 g) followed by ACC 33
(617.37 g). All vines are susceptible to
Phytophthora foot rot disease.

At Panniyur station, HB 20052 and Acc. No 53
recorded the highest green berry yield of 3.0

£ A R
Fig. 3: Spikes of promising hybrid PRS 160
kg vine' and 2.97 kg vine® respectively. The

highest plant height was recorded for HP 39
and Panniyur 1 (4.7 m).

Among 11 entries, the height varied between
3.8 m and 6.2 m at Sirsi. Maximum plant
height was in Panniyur-1 and Accession-33.
HB 20052 and PRS-88 initiated spikes and
there were 40.0 and 46.0 numbers,
respectively.

At Dapoli, the plant height varied from 2.46 —
4.46 m in different varieties. HB 20052
recorded higher plant height (4.46 m)
followed by Panniyur 1 (4.43 m) and PRS 64
(4.03 m). Highest yield was obtained in
Panniyur 1 (90.25 g pl).

Among nine accessions tested the highest
fresh weight (1920 g pl?') and dry weight
(640.31 g pl') was recorded by HB 20052 at
Pampadumpara centre

Table 2: Yield data of promising new hybrids at PRS, Panniyur during 2015-16

PRS 160 4.35 489 14.7 101 11.7 33

PRS 161 3.99 463 20 98 14.5 35

27
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Fig. 4: General view of CVT black pepper at Sirsi

At Yercaud centre 9 entries have been planted
during 2011 and the spiking observed only in
PRS 64 (150 g vine™ of green berry) and IISR
Shakthi (215 g vine™ of green berry).

PEP/CI/3.4 Evaluation of grafts, orthotropic
and runner shoots in black pepper

(Centres: West coast plains and ghat region -
Ambalavayal, Panniyur, Sirsi; East coast
plains and hill region - Yercaud)

Highest plant height (4.54 m) and green berry
yield (3.60 kg) were recorded by runners of
Panniyur-1 grafted on Piper colubrinum at
Panniyur.

The grafts were planted on Erythrina indica
standards at Yercaud and the plants are in
vegetative stage.

As per the decision of the workshop,
replanting was taken up with new grafts
during Sep. 2015 as there was higher mortality
of grafted plants.

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 -
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Panniyur, Pampadumpara, Sirsi; East coast
plains and hill region - Yercaud)

This trial is in collaboration with National
Innovation Foundation. 3 farmer varieties of
black pepper viz., Zion Mundi, Pepper
Thekken and Kumpukkal along with a local
check and national check Panniyur-1 are
included in the trial. Planting material is
received by the centres from NIF and planting
will be taken up.

Crop Management
PEP/CM/4 Nutrient Management Trial

PEP/CM/4.6 Standardization of drip
fertigation in black pepper

(Centre: West coast plains and ghat region -
Panniyur)

The trial is continuing at Panniyur from 2012-
13 onwards. During 2015-16, T, (50 RDF + 8 1
drip) recorded comparatively higher green
berry yield of 2.34 kg/vine. It was followed by
T, (100 RDF + 8 1 drip) with 2.29 kg/vine.
Observations on disease intensity showed that
in T, (100% RDF 2/3 as basin+ 1/3 through drip
(8 1 weekly in summer), the disease was
significantly low (13.4%), followed by T,
(100% RDF full as basin application +
conventional irrigation) and T, (50% RDF
through drip (8 1 weekly) with disease
intensity 21.2 % and 22.2% respectively

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)

At Ambalavayal, tapioca (465.6 kg ha™)
recorded maximum yield among the
intercrops followed by arrowroot and
elephant foot yam with 169.6 kg ha™ and 110



Fig. 5: Field view of black pepper based mixed
cropping system in Dapoli

kg ha' yield respectively. The lowest yield
was recorded by greater yam (28 kg ha™). This
study shows that crops such as tapioca,
arrowroot, elephant foot yam, colocasia and
greater yam are suited to intercropping in
juvenile black pepper garden which have
evidently added to the income generated.
However, it was also realized that better
returns were obtained from tapioca compared
to other tuber crops grown.

The trial was started during 2013-14 at
Panniyur. The black pepper plants are in the
vegetative stage and not yet started yielding.
During 2015-16, good yield was obtained from
the intercrops in black pepper garden except
arrowroot and tapioca. Colocasia (T,) yielded
3.0 kg, Elephant foot yam (T,) - 7.99 kg,
Greater yam (T,) - 6.5 kg and Pineapple - 3.5
kg from the interspaces of 4 x 2 m spacing
between black pepper. Due to severe wild
animal attack, tapioca and arrowroot were lost
completely.

At Dapoli, the inter space of 3 X 1 m is utilized
for planting different tuber crops like
colocasia , arrow root, elephant foot yam,
tapioca and greater yam. Pineapple was
planted as border crop in colocasia, arrow
root, elephant foot yam, and tapioca as mixed
crops. No yield obtained in pineapple and
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Fig. 6: Yield of mixed crops in black pepper
based mixed cropping system at Dapoli.

black pepper is in pre-bearing stage. The yield
obtained per ha was in colocasia 3.08 tons,
arrow root 3.29 tons, elephant foot yam 9.10
tons, tapioca 9.11 tons and greater yam 6.30
tons, respectively.

Crop Protection
PEP/CP/5 Disease Management Trial

PEP/CP/5.3 Trial on management of
Phytophthora foot rot of black pepper in new
plantation

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

At Chintapalle it was observed that
application of Trichoderma (MTCC 5179) +
consortium of bacteria (IISR-6 + IISR-859) was
recorded lesser incidence of yellowing and
defoliation and higher yield while compare
with remaining treatments in all three
varieties of Black pepper. Among three
varieties tested IISR Shakti recorded lowest
yellowing and defoliation.

At Mudigere Plants are not established
properly and the experiment was vitiated.

At Sirsi, the experiment was carried out
consecutively for three years to study the
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Table 3: Pooled data (2012-13 to 2014-15) of Phytophthora foot rot intensity in Black pepper in new plantation

at PRS, Panniyur

T, Potassium phosphonate 16.66 (18.61) 25.93 (24.88) | 5.54 (11.16) 16.04(18.22)
(0.3%) + Trichoderma harzianum

T, Bordeaux mixture spray 25.92 (24.88) 12.96 (21.01) | 12.94 (16.42) | 17.27 (20.77)
(1.0 %) + COC (0.1 %) drenching

T, Consortium of bacteria 9.24 (14.05) 24.05(29.14) | 27.76(31.33) | 20.35(24.84)
(IISR-6 and IISR- 859)

T, T. harzianum + 14.79 (22.34) 33.31(34.09) | 12.94(20.39) | 20.35(25.61)
consortium of bacteria

T, Control 44.44 (41.55) 38.88 (38.30) | 40.71(39.36) | 41.34 (39.74)
Variety mean 22.21 (24.28) 27.02 (29.49) | 19.98 (23.73)
CD @ 5% Main Treatments 2.48

Sub Treatments 3.24

efficacy of tolerant varieties in combination
with fungicides and bioagents against
Phytophthora foot rot disease of black pepper
in a newly established arecanut garden.
Among the Phytophthora tolerant varieties,
IISR Shakti recorded significantly less disease
intensity followed by IISR Thevam. Other
popularly cultivating variety Panniyur-1
recorded slightly higher disease intensity.
Irrespective of varieties, black pepper vines
treated with consortium of bacteria @ 1% as
spray (21 vine™) and drenching (3 1 vine™) and
soil application of Trichoderma harzianum @ 50
g per vine with one kg of neem cake to the
root recorded less disease intensity. However,
all the treatments except control were
significantly effective in reducing the disease.
Varietal response to the treatments with
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respect to the growth of the black pepper, IISR
Thevam recorded highest growth and it was
statistically on par with IISR Shakti and the
least growth was noticed in Panniyur-1.

At Panniyur significant reduction in
Phtophthora foot rot incidence was observed
with all the treatments when compared to
control. Pooled analysis of the three year data
(Table 3) revealed that, irrespective of the
varieties, plants treated with T. harzianum
(MTCC 5179) @ 50 g vine™ along with
drenching and spraying with 0.3% Potassium
phosphonate recorded least disease intensity
(16.04 %) which was statistically on par with
the recommended practice of Bordeaux
mixture spray (1.0 %) + COC (0.2 %)
drenching which recorded disease intensity of



17.27 %. Application of consortium of bacteria
alone and in combination with T. harzianum
also recorded significantly less disease
(20.35%) than the control plants where disease
intensity recorded was 41.34 %. Among the
black pepper varieties, Panniyur 1 recorded
least disease severity (19.98 %) followed by
IISR Shakthi (22.21 %) and was on par with
each other.

At Dapoli centre, there was no incidence of
foot rot disease (Phytophthora capsici) in the
period from 2010-11 to 2015-16. So far,
survival and growth of black pepper cuttings
of IISR- Shakthi, IISR- Thevam and Panniyur-
1 and of the standards Maharukh (Ailanthus
malbarica) were satisfactory.

PEP/CP/5.4 Effectiveness of new molecules
of fungi toxicants against Phytophthora foot
rot of black pepper in existing plantation

(Centres: East coast plains and hill region -
Chintapalle, West coast plains and ghat
region -Mudigere, Sirsi)

At Chintapalle, spraying and drenching with
0.1 % of Fenamidone(10%) + Mancozeb (50%)
alone and spraying and drenching with 0.1%
of Fenamidone(10%) + Mancozeb (50%)
coupled with soil application of Trichoderma
harzianum (MTCC 5179) @ 50 g/vine with 1.0
kg neem cake recorded lesser incidence of
leaf yellowing, defoliation and vine mortality.
Spraying and drenching with 0.1% of
Fenamidone (10%) + Mancozeb (50%) coupled
with soil application of Trichoderma harzianum
(MTCC 5179) @ 50 g/vine with 1.0 kg neem
cake is comparable with the existing
recommended practice for managing the foot
rot incidence i.e., Foliar application of
Potassium Phosphonate (0.3 %) + Soil
application of Trichoderma harzianum (MTCC-
5179) @ 50 g/vine.

At Sirsi, the new molecules Sectin @ 0.1 % as
spraying (@ 2 lvine') and drenching (3 1 vine-
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) along with bioagent Trichoderma harzianum
50 g with one kg of neem cake as soil
application two times in a season found
superior than other treatments with respect to
leaf infection. Treatment with recommended
check wherein vines were protected with
Potassium phosphonate (@ 0.3 per cent) as
spraying and drenching along with bioagent
Trichoderma harzianum 50 g with one kg of
neem cake as soil application also recorded
lower leaf infection, yellowing of vines, lower
defoliation and less death of vines.

At Mudigere, all the treatments were found
effective in reducing the incidence of the
disease compared to control. The treatment T,
i.e., Spraying and drenching of 0.2 % Kocide
10 days after application of T. harzianum @ 50
g + 1 kg Neem Cake vine™ was found more
effective in reducing the disease incidence
with higher yield of 456.7 g vine!, Which was
on par with T, i.e., Spraying and drenching of
0.1 % Sectin + T. harzianum (50 g) + Neem cake
1 kg vine™.

PEP/CP/5.6 Biological Management of Slow
Decline in Black Pepper

(Centres: West coast plains and ghat region -
Panniyur)

The experiment was started during 2013-14 at
Panniyur. All the treatments were
significantly superior to control in reducing
yellowing due to slow decline disease in black
pepper. Among the various biocontrol agents
tested, intensity of disease was minimum
recorded (7.5 %) in T, (Trichoderma viride +
Neem cake @ 2 kg vine™). Similar result was
recorded in T, (Pochonia chlamydosporia
multiplied in partially decomposed farm yard
manure and applied @ 2 kg vine! and
drenched with P. fluorescens @ 2 %). This was
followed by T, the application of T. viride + soil
drenching with P. fluorescens (11.9 %) and T, -
Pochonia chlamydosporia @ 50 g vine™ (14.4 %)
and were on par. The effect of these treatments
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Table 4. Effect of different treatment on incidence of slow decline disease in Black pepper at Panniyur

T, 10.0 5.0 10.0 5.0 7.5(15.7)
T, 5.0 22.5 10.0 10.0 11.9 (19.5)
T, 5.0 10.0 10.0 5.0 7.5(15.7)
T, 5.0 16.3 20.0 16.3 14.4 (21.8)
T, 15.0 10.0 10.0 5.0 10.0 (18.1)
T, 12.5 10.0 5.0 10.0 9.4 (17.6)
T, 13.8 25.0 25.0 35.0 24.7 (29.5)
CD @ 5% 7.18

*MAM — Months after monsoon

Figures in parenthesis are arc sin transformed values

T, Soil application of Trichoderma viride + Neem cake @ 2 kg vine™!

T, Soil application of Trichoderma viride followed by soil drenching with P. fluorescens @ 2%

T, Soil application of Pochonia chlamydosporia (multiplied in partially decomposed FYM @ 2 kg vine™)
followed by soil drenching with P. fluorescens @ 2%

T, Soil application of Pochonia chlamydosporia @ 50 g vine™ followed by soil drenching with P. fluorescens
@ 2%

T, Soil application with Cartap hydrochloride @ 15 g vine

T, Soil drenching with Copper oxy chloride @ 0.3% + Cartap hydrochloride @ 15g vine™

T, Control

was also statistically on par with T ;and T,
where chemical control measures were

applied.

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

pepper

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

At Dapoli, the Treatment T, i.e., application of
fungicide (Fosetyl Al) amended fertilizer
briquettes (0.3 %) found to be effective with
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minimum PDI of 10.92 % and about 54.97 per
cent disease control.

PEP/CP/5.8 Management of Phytophthora
foot rot by mulching

(Centres: West coast plains and ghat region -
Sirsi)

This trial started in 2015-16 with 7
treatments which includes mulching the black
pepper vine base with different mulching
materials such as soft grass/dried leaves, soil,
banana sheath, polyethylene mulch and
control i.e., without mulch. These treatments
are imposed in the field.
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II. Small Cardamom

Genetic Resources

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

(Centres: West coast plains and ghat region -
Mudigere, Pampadumpara)

Germplasm of small cardamom is maintained
at Mudigere and Pampadumpara (Table 5)

A total of 177 cardamom accessions are being
conserved in the gene bank of
Pampadumpara. Among them, 73 cardamom
accessions (CRSP 1-73) were deposited at the
NAG centre and they are given with IC
numbers (547920 to 547992) from the National
Bureau of Plant Genetic Resources, New
Delhi. Perusal of the yield data of the
germplasm collection as well as the top ten
high yielding accessions, HY 14 has superior
performance with regard to biometric and
yield characters. The incidence of pest insects
and diseases was also less in the accession
(HY14).

Table 5: Cardamom germplasm collections of
AICRPS centres

Mudigere 132 Nil 132

Pampadumapra 177 Nil 177
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Fig. 7: Small cardamom germplasm conservation
site at Pampadumpara

Crop Improvement
CAR/CI/2 Hybridization

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

(Centre: West coast plains and ghat region -
Pampadumpara)

PV1 had reported the highest number of
tillers and number of capsules per panicle as
well as panicles per clump whereas PV2
showed maximum plant height. The incidence
of stem borers was higher in GG than other
types studied. Plant height varied
significantly among the tested varieties. Plant
height was maximum for PV2 and minimum
for S1. PV1 recorded the highest fresh (2823.93
g plant ') and dry (449.12 g plant?) yield
followed by ICRI-2 and both were significant
over others. The occurrence of pests such as
thrips (3.34 %), stem borers (0.78%) and



ICAR - All India Coordinated Research Project on Spices

azhukal disease incidence (0.51%) were lesser
in PV1 compared to other varieties. The pest
and disease incidence was more in PV2 even
though its yield potentials are comparable.

CAR/CI/3 Coordinated Varietal Trial
CAR/CI1/3.6 CVT 2007/2009-Series VI

(Centres: West coast plains and ghat region -
Mudigere, Myladumpara, Pampadumpara)

Among 12 genotypes evaluated at Mudigere
IC-346951 (387 kg ha') recorded highest
capsule yields followed by CL-726 (340 kg ha-
1) than the check GG (310 kg ha™).

At Myladumpara, among the genotypes tested
the clone PL-14 performed better with regard
to yield (980 kg/ha), tiller height and number
of racemes/panicle. The clone CL-691
performed better with regard to number of
bearing tillers and number of panicles/clump
(Table 6).

At Pampadumpara, PV 2 (3.33 %) has
recorded maximum plant height (303.2 cm),
leaf length (66.4 cm), leaf width (12.8 cm) and
internodal length (11.2 cm ) followed by MCC
346. The maximum number of panicles
(21.407) and panicle length (52.723 cm) was
observed in MCC 346. Number of capsules /
panicle was more in 1C547167 (19). Accession

Table 6: Pooled data (2011-2015) on growth and yield attributes in coordinated varietal trial at
Myladumpara

IC -349545 36.4 175 13.3 2.5 14.5 23.6 6.1 5.1 640.0
IC -349651 34.3 202.1 10.2 2.3 25.1 18.9 12.5 5.6 560.2
IC -547167 40 182.1 12.9 29 17.9 23.5 11.6 6.2 657.3
IC -547185 55.2 234.4 13.2 3.6 26.2 35.6 15.5 6.0 648.5
CL-726 57.6 200.5 13.4 2.8 27.5 36.1 13.6 6.8 580.3
CL - 691 61.9 226.5 12.8 3.2 29.7 40.0 14.8 7.2 630.1
IC 585012 52.6 217.5 13.4 2.3 20.8 28.3 14.1 6.0 580.4
IC 585037 60.6 211.6 13.0 2.7 21.0 31.1 14.1 7.2 560.0
IC 584837 49.6 279.9 14.2 21 22.3 33.3 16.2 8.6 744.1
PL-14 52.4 289.8 13.8 2.7 21.1 31.7 20.0 9.5 980.1
CR-6 50.2 261.8 13.0 2.2 21.7 31.7 18.7 7.0 744.3
IC 584985 34.6 238.2 14.0 2.8 20.1 28.7 19.8 9.1 890.8
IC 584790 46.1 198.5 14.2 1.6 26.5 26.1 10.7 6.9 640.0
CV (%) 19.8 15.9 7.7 8.8 18.5 19.6 19.6 19.1 18.9




SKP104 recorded the lowest growth
parameters, but the incidence of stem borer
was less in that accession. Stem borer
incidence and variability was higher among
the types evaluated. Significant and
comparable variations have been recorded for
all biometric characters. Maximum fresh (1693
g plant') and dry weight (282. g plant™) of
capsules was recorded by 1C547167 followed
by PV 2. The incidence of thrips and stem
borers was more for the accession GG
followed by SKP 104, PL NO 14 and CL 691.
The lowest wet and dry yield was registered
in 1C547185 which is significantly inferior to
all others.

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

(Centres: West coast plains and ghats region —
Appangala, Mudigere; Southern plateau and
hills region - Sakaleshapura)

Selected clones IC 349537, IC 584058,
GGxNKE-12, IC 584078, CL 668, HS 1,
Appangala 1 and IC 584090 are multiplied in
Appangala and the material is distributed to
other centres for taking up the trial.

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

(Centres: West coast plains and ghats region —
Appangala, Mudigere, Myladumpara,
Pampadumpara)

This trial started in 2015. This is in
collaboration with National Innovation
Foundation. Eight farmers varieties viz.,
Pappalu, Arjun, Elarajan, Thiruthali, Wonder
Cardamom, Njallani, Panikulangara green
bold no.1, Patchaikai along with nation check
green gold and a local check are included in
the trial. Planting of these varieties was taken

up.
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CAR/CI/4 Varietal Evaluation Trial (VET)
CAR/CI/4.1 Initial Evaluation Trial - I

(Centre: West coast plains and ghat region -
Mudigere)

At Mudigere, entry HS-1 (355 kg ha™) has
recorded higher yields followed by CL-691
(340 kg ha'). Total number of suckers per
plant was recorded more in HS-1 (13.52)
followed by Sel-800 (12.45).

CAR/CI/4.2 Initial Evaluation Trial — II

(Centre: West coast plains and ghat region -
Mudigere)

Among the 10 genotypes evaluated at
Mudigere, maximum plant height was found
in 2-4-D11 (265.59 ¢m) and more number of
suckers per plant was observed in 2-5-D11
(15.68) followed by 2-4-D11 (14.56). Maximum
yield was observed in 2-5-D11 (294 kg ha™)
followed by 2-4-D11 (289 kg ha™).

Crop Management
CAR/CM/5 Nutrient Management Trial

CAR/CM/5.2 Effect of fertigation on yield of
cardamom through drips

(Centres: West coast plains and ghat region -
Mudigere, Pampadumpara)

At Mudigere, experiment showed significant
difference among the treatments. Application
of irrigation 9 It./clump/day along with 100%
Rec. dose of fertilizer through drips recorded
the highest capsule yield (368.52 kg ha) this
was on par with irrigation 9 It./clump/day
with 75% Rec. fertilizer dose (362.63 kg ha™).
The conventional method of irrigation
recorded 318.75 kg ha. The supporting yield
parameters also had similar tendency as that
of yield obtained.
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CAR/CM/5.3 Organic farming in cardamom

(Centres: West coast plains and ghat region -
Mudigere, Pampadumpara)

Significant difference among the treatments
was found at Mudigere centre. Application of
organics with bio-fertilizers gave significantly
higher yield than only organics. The
maximum dry capsule yield (358.97 kg ha™)
was obtained with recommended package
which is superior over all other treatments.
Among organics, application of Jeevamrutha
recorded the highest capsule yield (320.65 kg
ha') which is on par with Vermicompost
(310.76 kg ha') & FYM (302.06 kg ha).
Significant improvement in soil N.P.K. content
was observed. Quality parameter did not
change as influenced by the organics.

At Pampadumpara, application of Jeevamrutha
plus Azospirillum (10 g clump™) as well as PSB
(10 g clump™) and Trichoderma (10 g clump™)
resulted increased height of tillers and panicle
length/clump, the number of borer infested
tillers was also found to be lower (1.7 %).
There was no significant difference with
respect to number of capsules per panicle
among the treatments application of
Jeevamruta + Azospirillum (10 g clump™) + PSB
(10 g clump™) + Trichoderma (10 g clump™)
resulted in highest fresh yield (2393.6 g
plant') which was on par with application of
recommended dose of CPC 15 t ha' (2392.904
g plant ). The incidence of thrips and azhukal
disease was also less in this treatment. There
was no significant difference among
treatments with regard to 100 capsule weight
and stem borer incidence level.

CAR/CM/5.4 Liming in cardamom

(Centre: West coast plains and ghat region -
Pampadumpara)

Application of dolomite @ 2 kg plant’ was
found to be the best treatment with highest
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wet (2667.427 g plant!) and dry capsule (941 g
plant?) yield. The incidence of pest and
disease in this treatment was less compared to
other treatments. The effect of liming on dry
weight of capsule was found to be non-
significant. The next best treatment was the
application of burnt lime @ 1 kg plant” which
was on par with the application of waste lime
@ 2 kg plant™.

Crop Protection

CAR/CP/6 Pest and Disease Management
Trial

CAR/CP/6.7 Evaluation of new insecticides/
biopesticides in cardamom against thrips
and capsule borer

(Centres: West coast plains and ghat region -
Mudigere, Pampadumpara)

The treatments were significantly influenced
the total healthy capsules in all the treatment
compared to untreated control at Mudigere.
All the harvests indicated maximum damage
with thrips compared to borers. As a
consequence of thrips and capsule borer
control with methomyl@ 1.5g per lit of water
and acetamiprid @0.5g and Imidacloprid @
0.5ml found to be effective and superoir of
over standard check Mudigere practices.

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)

At Mudigere, all the treatments were found
effective compared to control. The minimum
tiller infection of 5.80% with higher yield of
645.54 g plant was recorded in T, i.e. spraying
of 0.2 % Bavistin which is followed by T, i.e.,
application of T. harzianum with Neem cake
and spraying of 0.2 % Pseudomonas fluorescens.
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III. Large Cardamom

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)

A total of 292 germplasm accessions of large
cardamom are maintained at ICAR (RS),
Gangtok and ICRI (RRS), Gangtok (Table 7)

ICAR RS, Gangtok is maintaing 7 different
germplasm viz., Ramsey, Sawney, Dzongu
Golsey, Varlangey, Seramney, Madhusai and
Dudhe Golsai of large cardamom.

Survey was made at different areas of East
and West districts of Sikkim and Siang Dist. of
Arunachal Pradesh for collection of
germplasm by the scientists of ICRI Regional
Station, Gangtok. Fifteen Germplasm
accessions viz. SCC 264 (Disease escape of
Sawney), SCC 265 (High yielding Madhusey),
SCC 266 (High yielding Seremna), SCC 286
(Golsey with bigger capsules), SCC 288

(Golsey), SCC 289 (Green golsey), SCC 291
(Golsey), SCC 292 (Golsey), SCC 296 (Frost
tolerant Varlangey) and five wild species of
Amomum were collected and planted under
AICRPS at ICRI, RRS, Spices Board, Tadong,
Gangtok research farm. Characterizations of
the collected germplasm were made as per
descriptor.

Quality Analysis of large cardamom varieties

In this study the volatile oil profile of the four
popular varieties of the crop namely Sawney,
Varlangey, Ramla and Ramsey were studied in
detail. The capsules contained 58.1- 68.1 %
seeds and 1.19-2.87 % essential oil. By GC-MS
analysis 23 constituents of the oil were
identified with 1, 8- cineole as the chief
component. Major constituents of the oil were
o- pinene (1.67-6.45 %), B- pinene (3.95 - 11.08
%), 1, 8- cineole (63.19-73.37 %) and a-
terpineol (5.58-7.64 %). The oil contained high
level of 1, 8- cineole when compared to small
cardamom (Elettaria cardamomum) but a-
terpinyl acetate, the chief component of small
cardamom oil was found in trace amount in
large cardamom.

Table 7: Large cardamom collections maintained at AICRPS centres

ICARRS, Gangtok

ICRIRRS, Gangtok
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Fig.8 Golsey (Ht. >6 ft.) and Rengka (spikes in the pseudo stem) cultivar from Arunachal Pradesh

Crop Protection

LCA/CP/1.1 Evolving disease and pest
tolerant lines in large cardamom

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

Moderately tolerant and moderately
susceptible germplasm accessions were
planted in disease hot spot area (Kabi), North
Sikkim for field evaluation. ICRI Sikkim 2 was
taken as control. There are seven treatments

with three replications having a plot size of 12
plants.

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

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

It was observed that the incidence of the pests
and diseases were less where the
Phytosanitation and application of bio-agents
was followed than that of control.

Table 8: Incidence (%) of pests and diseases in the field trial plots at Singhik, North Sikkim

Shoot fly 12.3
Leaf caterpillar 6.0
Blight 10.2
Chirke 2:3
Foorkey 3.0

8.5
1.0
5.1
1.2
1.0
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IV. 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 - Pottangi,
Raigarh; Western Himalayan Region - Solan)

Ginger germplasm maintained at different
AICRPS centres (Table 9)

At Dholi, 68 accessions of ginger were
collected and evaluated for promising line in
respect of yield and quality parameters. Out
of 68 accessions, only eleven accessions
namely RG-52, RG-41, RG-11, RG-17, RG-54,
RG-24, RG-1, RG-39, RG-70, RG-14 and RG-19
were recorded higher yield ranging from 100
to 260 g per plant and 2.5 to 6.34 kg/7.2 m? as
compared to check variety Nadia i.e., 900 g per
plant and 2.28 kg/ 7.2 m?% Among eleven
promising accessions, RG-52 gave the highest
fresh rhizome yield (260 g plant® and 6.34 kg/
7.2m?) followed by RG-41 i.e., fresh rhizome
yield of 220 g plant™ and 6.34 kg/7.2 m?. All the
accessions and check varieties did not perform
well in respect of growth, tillering and yield
as compared to average yield due to low
rainfall and high temperature during crop
period.

At Kumarganj, total 61 germplasms were
collected over the period and are maintained
at the station. Out of 61 accessions evaluated,
NDG-55 (445g plant™) recorded higher yield
followed by NDG-28 (140 g plant™) and NDG-
6 (138 g plant™). Germplasm of ginger has
been screened against soft rot and in the
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germplasm accessions NDG-5, NDG-6 and
NDG-18 there was no disease incidence.

At Pundibari centre, highest rhizome yield/
plot was recorded in GCP-33 (7.55 kg)
whereas the lowest rhizome yield / plot was
recorded in GCP-60 (1.38 kg plot!). Maximum
disease incidence was recorded in the
germplasm GCP- 21 (50.33%) followed by
GCP-22 (50.00 %) whereas lowest disease
incidence was recorded in GCP-27 (9.81 %).

Out of 173 genotypes at Pottangi, four
accessions gave more than 10 kg/3m? fresh
rhizome yield and 109 entries yielded more
than 5 kg/3m?. The range of plot yield being
1.0 kg (Wild ginger) to 18.8 kg/3 m? (Zo-9-1)
with the mean yield of 5.7 kg /3 m? in tested
germplasm during Kharif 2015-16. The highest
fresh rhizome yield was recorded by Zo-9-1
(18.8 kg/3 m?) followed by Phiringia (16.57 kg/
3 m?), Tura local (11.0 kg/3 m?), PGCAL-1
(10.43 kg/3 m?) efc.

At Raigarh, out of 35 newly collected
germplasm of Ginger only 14 germplasm
survived while other 21 germplasm were
found highly susceptible to rhizome rot. It
was observed that four germplasm (IG 3, IG 9,
IG 4 & IG 1 respectively) of Ginger recorded
higher rhizome yield over national check
Suprabha.

One hundred and eighty three ginger
collections were evaluated for rhizome yield
and other horticultural traits at Solan. The
yield range varied from 99.21 q ha' (5G-865)
to 134.99 q ha' (5G-1134). Yield of five lines
viz.,, SG-1134 (134.99 q ha'), SG-247 (133.43 q
ha'), SG-1083 (132.44 q ha), SG BDJR 1088
(132.19 q ha') and SG-857 (131.20 q ha™)
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Table 9: Ginger germplasm collections in AICRPS centres

Dholi 58 3 - - - 61
Kumarganj 61 - - - - 61
Pundibari 62 5 = = = 67
Pottangi 148 - 2 - 3 153
Solan 231 - - - - 231

excelled the check Himgiri which yielded
120.66 q ha'. The rhizome rot disease
incidence varied from 10.95-23.65 % with 10.95
% and 15.79 % in SG-857 and Himgiri,
respectively.

Crop Improvement
GIN/CI/2 Coordinated Varietal Trial (CVT)
GIN/CI/2.3 CVT 2013-Series VIII

(Centres: West coast plains and ghat region —
IISR; Middle gangetic plain region — Dholi,
Pundibari; Eastern plateau and hills region —
Pottangi; Western Himalayan Region - Solan)

Ten AICRPS test accessions along with check
IISR Rejatha were evaluated during 2015-16
for yield at IISR. Among the ginger accessions
studied, maximum yield was recorded in
Acc. 65 (31.00 t ha') followed by V.5,-2
(25.85 t ha).

Among six entries and two check varieties
tested at Dholi, none of the entries was found
significantly superior regarding yield and

yield parameters as compared to local check
variety Nadia. All the entries and check
varieties did not perform well due to very low
rainfall and high temperature.

At Pundibari centre the genotype GCP- 49
showed the highest yield 19.78 t ha™ followed
by Aswathy with a yield of 15.50 t ha™ in 2015-
16. Highest disease incidence was found in
genotype ACC 65 (52.50 %) and lowest found
in genotype GCP-49 (15.83 %).

Out of 8 entries tested at Pottangi, the entry
V,5,-2 (14.3 t ha) was the top yielder with the
yield advantage of 12.6 % than the national
check variety Varada (12.7 t ha') followed by
GCP-49 (14.1 t ha'), RG-32 (13.9 t ha') and
Karthika (13.2 t ha'). The highest clump
weight was observed in Suprabha (345.2 g).

Average yield varied from 6.84 t ha™ to 18.0 t
ha' at Solan Centre. The local check genotype
S5G-26-04 (Giriganga) recorded maximum
yield of 18.0 t ha' followed by local check
variety Himgiri 12.06 t ha and National check
variety Varada 8.36 t ha'. The rhizome rot



disease incidence varied from 9.47-23.78 %
with minimum incidence in SG-26-04

(Giriganga).
GIN/CI/2.4 CVT 2015-Series IX

(Centres: West coast plains and ghat region —
IISR; Middle gangetic plain region — Dholi,
Pundibari; Eastern plateau and hills region —
Pottangi; Western Himalayan Region — Solan;
Lower Gangetic Plain Region — Kalyani;
Eastern Himalayan Region - Nagaland)

The experiment was laid out during July 2015
at IISR Experimental Farm, Peruvannamuzhi,
Kerala with seven different entries and a
national check IISR Varada. Among the ginger
accessions studied, maximum yield was
recorded in Acc. 247 (28.78 t ha'') followed
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by SE 8681 (23.80 t ha') and Acc. 578
(23.79 t ha?).

At Dholi centre, six entries and two checks i.e.,
one national check Varada and other local
check Nadia were tested under coordinated
varietal trial. Between two checks, local check
Nadia was found significantly superior
regarding yield and yield parameter over
national check variety Varada. Among six
entries and two checks, none of the entries
was found significantly better yield and yield
parameters as compared to local check Nadia.

At Pundibari, genotype SE-8681 showed the
highest projected yield (8.87 t ha), followed
by SE HP-9 (7.80 t ha'). Lowest yield was
recorded in SG-26-04 (4.49 t ha'). Analysis of
data showed the highest disease incidence in

Table. 10: Projected yield of ginger genotypes in Coordinated Varietal Trail (CVT 2015) in different
AICRPS centres

ACC-247 0.42 5.24 3.2 8.18 16.20
ACC-578 0.41 8.16 3.4 4.99 5.64
SE HP 9 0.29 7.11 7.6 5.16 12.66
SE-86 40 0.34 6.79 8.5 5.51 9.18
SE-86 81 0.43 8.87 7.9 6.10 19.14
SE-86 131 0.48 5.44 7.1 5.54 17.64
SG-26-04 4.49 4.7 18.02 20.58
Varada (NC) 0.27 6.99 7.1 8.36
Local check 3.40 6.55 4.0 12.06 26.46
(Nadia) (GCP 5) (Suprabha) (Himgiri) (Nadia)
Mean 0.75 6.67 5.94 8.21 15.93
SEm+ 0.02 0.627 0.4 0.39
CD (@ 5%) 0.06 1.895 1.5 1.18
CV (%) 4.83 16.36 15.1 8.62
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the variety Varada (29.55 %) and lowest
incidence in the genotype ACC-578 (5.71 %).

At Pottangi, the entry SE-8640 (8.5 t ha') was
the top yielder with the yield advantage of
20.2% than the national check variety Varada
(7.1 tha') followed by SE-8681 (7.9 t ha') and
SEHP-9 (7.6 t ha'). The highest clump weight
was observed in SE8681 (196.7 g).

At Solan centre, average yield varied from
4.99 t ha' to 18.02 t ha™. The genotype SG-26-
04 recorded maximum yield of 18.02 t ha’!
followed by local check variety Himgiri 12.06
t ha' and National check variety Varada 8.36 t
ha™. The rhizome rot disease incidence varied
from 9.47-22.12 % with minimum in SG-26-04.

At Nagaland, highest yield was obtained in
local check Nadia (26.46 t ha'). Among the
entries SG-26-04 was the highest yielder (20.58
t ha?) followed by SE-86 81 (19.14 t ha).

GIN/CI/3 Varietal Evaluation Trial
GIN/CI/3.3 Initial Evaluation Trial - 2013

(Centres: Eastern plateau and hills region —
Pottangi; Middle Gangetic Plain Region —
Dholi)

At Pottangi centre, the entry S-646 (20.1 t ha™)
was the top yielder with the yield advantage
of 62.3 % than the national check variety
Varada (12.4 t ha') followed by Zo-2 (17.5 t ha-
"), V.E;-5 (17.0 t ha''), V E,-2 (16.1 t ha), V.S, -
8(16.9 t ha'), V.5,-8 (16.9 t ha') and V K -1
(16.4 t ha').

At Dholi centre, nine promising entries and
one check variety Nadia were tested under
initial evaluation trial (3" year). Among nine
entries, RG-17, RG-30 and RG-45 gave
significantly higher number of leaves per tiller
(23.67, 23.00 and 22.33 respectively) as
compared to check variety Nadia (19.67).
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However, RG-30 and RG-1 recorded
significantly higher yield (12.87 and
11.43 t ha™ respectively) as compared to check
variety Nadia (9.60 t ha').

GIN/CI/3.5 Initial Evaluation Trial — 2015

(Centre: Middle Gangetic Plain Region —
Kumarganyj)

Seven entries were tested at Kumarganj under
IET and maximum yield was recorded in
NDG-9 (13.66 t ha') followed by NDG-59
(13.44 t ha') and NDG-56 (12.99 t ha').The soft
rot incidence was lowest in NDG -59 (16.18%)
and highest in local clone (49.32%).

GIN/CI/4 Quality Evaluation Trial

GIN/CI/4.1 Evaluation of germplasm for
quality

(Centre: Western Himalayan Region - Solan)

In Quality evaluation of Ginger: Fifty five best
performing genotypes were analyzed. The dry
matter content (%) and crude fibre (%) ranged
between 15.333 (Acc 578) to 24.313 (5G-247)
and 3.900 (Ranchi Local) to 5.623 (Himgiri),
respectively. Essential oil (%) and oleoresin
contents (%) varied from 0.720 (Varada) to
1.670 (5G-857) and 3.180 (SG-1124) to 4.737
(5G-908), respectively. The high yielding
genotype SG-26-04 (Giriganga) was found
superior/ comparable for dry matter content,
essential oil, oleoresin and crude fibre
contents to the check Himgiri.

GIN/CI/4.2 Evaluation of germplasm from
other centres

(Centre: Western Himalayan Region - Solan)

Four ginger samples from other
centres were evaluated for quality. The quality
evaluation data is presented under respective
experiments.



Crop Management
GIN/CM/5 Nutrient Management Trial

GIN/CM/5.4 Evaluation of herbicide for the
effective control of weeds in ginger

(Centre: East coast plains and hill region -
Chintapalle)

Oxyflurofen was selected as best pre-
emergent herbicide in this experiment
compared to pendimethalene. But one has to
spray the Oxyflurofen chemical 2™ day after
sowing the rhizomes and concentration
should not exceed 500 ml/ha, otherwise it will
cause phytotoxicity to the ginger plants.
Oxyflurofen controls all kinds of weeds up to
60 days, where as Pendimethalene controls up
to 25-30 days only.

GIN/CM/5.5 Source sink relationship

(Centres: West coast plains and ghat region —
IISR; Middle Gangetic Plain Region — Kanke;
Eastern Himalayan Region — Mizoram,
Barapani; Middle Gangetic Plain Region —
Pundibari; Western Himalayan Region -
Solan)

The experiment on source sink relationship in
ginger is being carried out in 4 different
centres with four varieties viz. IISR Mahima,
GCP 5 (Gorubathane), Mizoram Local and
Ranchi Local. Results indicated that
partitioning efficiency remained almost same
in all varieties in all places. In general,
rhizome yield per plant was higher in local
variety of the place followed by IISR Mahima.
Oil and oleoresin contents were higher in GCP
5 compared to other varieties in all the places.
Results indicate that IISR Mahima could be a
stable variety for yield and GCP 5 for quality.

At Kanke centre, Ranchi local recorded
maximum tillers per plant (4.2), highest fresh

43

Annual Report 2015-16

and dry weight of leaves per plant (12.82 g,
1.32 g) as well as fresh and dry weight of stem
per plant respectively (18.5 g, 2.09 g), fresh
and dry wt. of rhizome respectively (89.76 g,
14.44 g) Maximum per plot yield of 3.92 kg
recorded in Mahima and lowest per plot yield
2.50 kg in Mizoram local with rhizome fresh
weight & dry weight per plant of 16.7 g and
2.36 g. Among the genotypes (Mahima, Ranchi
local, GCP 5, Mizoram local) the genotype
Mizoram local recorded highest essential oil
and oleoresin content (1.02 & 4.08 %
respectively).

At Mizoram, maximum number of tillers/
plant was observed in IISR Mahima (3.67) at
60 DAP and in IISR Mahima (5.00) and
Mizoram Local (5.00) in 120 DAP. Leaf area/
plant (cm?) was found to be highest in
Mizoram Local (152.67) at 60 days after
planting, whereas IISR Mahima (272.33 c¢cm?)
recorded highest leaf area/plant at 120DAP.
Total dry weight/plant (g) was maximum in
Gorubathane (13.90 and 31.70 g) both at 60
and 120 DAP. Rhizome dry weight (g) was
highest in Mizoram Local (13.77 and 23.67 g)
both at 60 and 120 days after planting.

At Pundibari the genotype Mizoram Local
produced the highest fresh yield of 6.06 kg
plot® (12.22 t ha') and highest dry yield of
1.44 kg plot™.

At Barapani, the genotype Nadia produced
the highest fresh rhizome weight of 562.88 g
per plant followed by Himgiri (433.54 g
plant™).

GIN/CM/5.6 Organic production of ginger

(Centres: Eastern Himalayan Region -
Mizoram, Barapani)

At Mizoram, the maximum yield was
recorded for T, (Recommended package by
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requirement of ginger

100% organic manure equivalent to 75% N
requirement of ginger

100% organic manure + (micronutrients)

100% organic manure + (Vermiwash 10%)

75% N requirement of ginger + (micronutrients)

75% N requirement of ginger + (Vermiwash 10%)

Recommended package by SAU
NPK100:90:90 kg/ha), Mizoram

(Ginger-

Farmers practice

Fig. 9: Yield (t/ha) and dry recovery (%) as influenced by different organic production practices at Mizoram

SAU; NPK100:90:90 kg ha'), with a yield of
15.28 t ha, followed by T, (100 % organic
manure + micronutrients) with a yield of 14.23
t ha', T, (Farmers practice) with a yield of
14.09 t ha'. Dry recovery was found to be
highest in T, (75% N requirement of ginger +
Vermiwash 10 %) with dry recovery of 20.40%
followed by T, (75% N requirement of ginger
+ micronutrients) with 20.30 % dry recovery
and T, (dry recovery 20.20 %). The maximum
fresh weight of clump was recorded for T,
(111.90 g plant™), followed by T, (106.13 g
plant') and T, (105.50 g plant™).

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)

There were 2 treatments T, is recommended
package of practice and T, is recommended
package of practice + IISR micronutrient
formulation.

At Pottangi, significant differences were
observed among the two treatments for fresh
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rhizome yield of Ginger. Application of
recommended packages along with IISR-
Micronutrients produced the highest fresh
rhizome yield of 19.8 t ha”, 20.4 t ha™ and 21.5
t ha' in Suprabha, Suravi and Varada,
respectively.

Crop Protection
GIN/CP/6 Disease Management Trial

GIN/CP/6.1 Disease surveillance and
etiology of rhizome rot in ginger

(Centre: Middle Gangetic Plain Region -
Dholi)

Diseased rhizomes of ginger collected from
Darbhanga districts of Bihar were found to be
infected with Bacterial wilt and Soft rot
diseases. Bacterial wilt incidence ranged from
0 to 45% with mean disease incidence of 20 %.
Whereas Soft rot disease incidence ranged
from 0 to 30% with mean disease incidence of
11%. The crop was also found to be infected
with Phyllosticta leaf spot disease incidence in
the range of 5 to 40% with mean disease
incidence of 14%.



Fig. 10: Symptom of Phyllosticta leaf spot of
ginger

GIN/CP/6.10 Efficiency of different
fungicides including new molecules against
leaf spot disease of ginger

(Centres: Western Himalayan Region — Solan;
Eastern plateau and hills region - Raigarh)

At Solan, highest germination of ginger
rhizomes was found in foliar spray with
carbendazim + mancozeb (T,) followed by
foliar spray with copper oxychloride (T,) and
foliar spray with tricyclazole (T,). Minimum
leaf spot incidence was recorded in
hexaconazole foliar spray (T,) which also
resulted in maximum disease control followed
by propiconazole (T,), carbendazim +
mancozeb (T,) and tricyclazole (T,) sprays,
which were statistically at par with each other
and gave 71.50, 67.40 and 66.26 per cent
disease control, respectively. Hexaconazole
sprays (T,) also gave maximum yield (9.75 t
ha) followed by sprays of propiconazole (T,)
and carbendazim + mancozeb (T,) which
yielded 8.62 and 7.87 t ha, respectively.

Minimum disease intensity 14.24 and
maximum yield 5.8 t ha’ was recorded with
spray of Carbendazim:Mancozeb (0.1%) at
first appearance of the disease with two
sprays at 20 days interval at Raigarh. The next
best treatment was Trycyclazole (0.1%) and

45

Annual Report 2015-16

Hexaconazole (0.1%) spray at first appearance
of disease followed by 2 sprays at 20 days
interval

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

(Centres: Middle Gangetic Plain Region —
Kumarganj)

Observations on percent disease severity of
soft rot of ginger at Kumarganj showed that
lowest disease incidence was found in soil
solarization + plastic mulching + rhizome
treatment with 2% neem oil (41.06) followed
by soil solarization + plastic mulching (47.70)
and soil solarization + rhizome treatment
with 2% neem oil (50.43) as compared to
control (77.89). The maximum yield was
recorded in soil solarization + plastic
mulching + rhizome treatment with 2% neem
oil (3.35 t ha') and minimum in plastic
mulching (14.62 t ha') in comparison to
control (11.34 t ha').

GIN/CP/6.12 Field screening of different
varieties of ginger against leaf spot and
rhizome rot

(Centre: Western plateau and hills region —
Dapoli)

Ten varieties viz., IISR-Varada, IISR-Rejatha,
IISR-Mahima, Athira, Suruchi, Suravi,
Suprabha, Himgiri, V,E; 2 and V.S, 8 were
screened against leaf spot and rhizome rot
diseases. Out of ten varieties screened IISR
Rejatha and IISR Mahima were found to be
resistant (R) to leaf spot (Phyllosticta zingiberi)
and rhizome rot (Pythium aphanidermatum)
whereas Athira variety was susceptible to leaf
spot (Phyllosticta zingiberi). Other varieties
were found to be moderately resistant.



ICAR - All India Coordinated Research Project on Spices

V. 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;
Western Himalayan Region — Pantnagar,
Solan; Eastern Himalayan Region — Pasighat;
Eastern plateau and hills region - Pottangi,
Raigarh)

Table 11 shows the turmeric germplasm
conserved at various AICRPS centres

A total of 275 germplasm collections were
planted and 55 high yielding accessions were
evaluated at Coimbatore. The plant height of
the genotypes ranged from 35.77 cm to 95.20
cm and the number of tillers per plant ranged
between 1.33 and 4.33. The fresh rhizome
yield per plot (3m?) significantly ranged from
7.80 kg (CL 88) to 14.00 kg (CL 100) with a
mean of 10.65 kg. The genotype CL 100 had
the highest fresh rhizome yield per plot which
was on par with CL 269 (13.30 kg) and CL 122
(12.80 kg).

One hundred and eighty two germplasm
collections are being maintained at TRS
Kammarpally. The Genotypes are grouped
into long (8-9 Months), medium (7-8 Months),
short duration (6-7 Months) based on duration
of the culture. Among all the germplasm lines
tested, Co. 1 recorded highest fresh rhizome
yield (12.8 kg/3m? followed by CLI-325 (9.62
kg/3m?) where as local check JTS -6 yielded
(2.83 kg/3m?). Poor yield was due to severe
drought conditions in the district
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Ninety four accessions of turmeric were
collected and evaluated for promising lines
with respect to yield and quality parameters
at Dholi. Out of ninety four accessions, only
ten accessions namely - RH-50, RH-438, RH-2,
RH-80, RH-441, RH-2/80, RH-431, RH-9/90,
RH-7/80 and RH-416 gave better performance
and showing fresh rhizome yield ranging
from 1.20 to 0.75 kg per plant as compared to
best check variety Rajendra Sonali i.e., 0.70 kg
per plant. Among ten promising accessions,
RH-50 recorded higher fresh rhizome yield
per plant (1.20 kg) and per plot (29.96 kg 7.2
m?) followed by RH-438 (1.05 kg plant™ and
28.98 kg 7.2m™ respectively). The growth and
yield was reduced drastically due to low
rainfall and high temperature during the crop
period.

Fig. 11: Field view of turmeric germplasm conser-
vation site at Dholi

At Kumarganj 160 germplasm were evaluated
and NDH-74 (260 g plant') and NDH-79 (269
g plant?) in early maturing entries, NDH-98
(315 g plant?), NDH-131 (265 g plant™) and
NDH-134 (260 g plant!) in medium and NDH-
8 (265 g plant?), NDH-7 (260 g plant?) in late
maturity turmeric accession were found
promising. Leaf blotch severity was found
minimum in NDH-53 (14.07 %) followed by



NDH-11 (18.51 %), NDH-17 (18.88 %), NDH-
18 (19.05 %), NDH-25 (19.75 %), and NDH-22
(22.22 %). Leaf spot of turmeric has not been
observed in 2015-16.

A total of 186 turmeric germplasm were
grown together for evaluation in 2015-2016 at
Pundibari centre. TCP-165 and TCP -223
(159.00 cm) were found to be tallest whereas
TCP-96 was the dwarf (83.3cm). TCP-41
(14.98) recorded highest number of tillers.
TCP-62 showed lowest number of tillers
(1.23). Rhizome yield of individual plant
(clump weight) was maximum in TCP-200
(864.00 g). Lowest yield was recorded in TCP-
5 (184.5 g). A total of 21 germplasm recorded
significantly higher rhizome yield (29 - 86%)
increase over check variety TCP-2. Highest
leaf spot was found in TCP 178 (PDI 48.51)
and lowest was in TCP-39, TCP-54, TCP-96,
TCP-129, TCP-136, TCP-153, TCP-163, TCP-
202 where the PDI was 7.41. Highest leaf
blotch was found in TCP 197 (PDI - 40.74) and
minimum was in TCP-17, TCP-44, TCP-48,
TCP-55, TCP-67, TCP-129, TCP-153, TCP-161,
TCP-176 and TCP-184 where the PDI was 7.41.

At Solan, 133 turmeric collections were
evaluated for rhizome yield and other
horticultural traits. The yield range varied
from 18.0 t ha! (BDJR-1292) to 41.19 t ha™* (ST-
907). Yield of three lines viz., ST-907 (41.19 t
ha'), ST-12M (37.67 t ha) and PCT-53 (37.20 t
ha') excelled the checks Palam Lalima and
Palam Pitamber which yielded 33.17 t ha and
36.70 t ha' respectively. The curcumin content
varied from 1.53-6.30 % with 6.30% in PCT-14
whereas, 3.57 % and 2.98 % in Palam Lalima
and Palam Pitamber, respectively.

Forty nine (48 Old +01 New) diverse
genotypes of turmeric collected from entire
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NE region were evaluated at Pasighat along
with check variety Megha Turmeric-1 during
2015-16. Among the genotypes evaluated,
maximum rhizome yield was recorded in
CHFT-8 (17.54 t ha'), which was statistically at
par with CHFT-36 (15.54 t ha'), CHFT-24
(15.43 t ha') and CHFT-15 (13.65 t ha™).
Lowest rhizome yield was recorded in
genotype CHFT-28 (7.44 t ha).

Among 179 turmeric accessions evaluated in
2015-16 at HARS, Pottangi, 152 were Curcuma
longa, 23 were Curcuma aromatica and 4 were
Curcuma amada. Out of 152 Curcuma longa
accessions 20 accessions gave more than 10
kg/3m? fresh rhizome yield and 104 entries
yielded more than 5 kg/3m? The range in
fresh rhizome yield in C. longa varied from 1.2
kg/3m?to 14.1 kg/3m? with the mean of 6.5 kg/
3m? among tested germplasm. High yielding
accessions were CLS-29 (14.1 kg/3m?),
Kuchipudi (13.1 kg/3m?), VK-5 (12.8 kg/3m?)
etc. The projected yield ranged from 2.7 t ha™!
(No.18) -31.3 t ha' (CLS-29) with the mean of
14.5 t ha' whereas clump weight ranged from
50 g (PTS-5) to 400g (PTS-15). In Curcuma
aromatica the range in fresh rhizome yield
varied from 1.0 kg/3 m?to 6.7 kg/3 m*. Among
23 accessions in Curcuma aromatic, 15 entries
gave more than 5 kg/3m?fresh rhizome yields.

At Raigarh, germplasm entry IT 36 (10.1 kg)
recorded higher rhizome yield /plot followed
by IT 37 (7.85 kg) and IT 38 over five national
checks Suranjana, IT 2, Prabha, Narendra
Haldi and BSR 2. Among the 38 new
germplasm collected and evaluated for yield
and yield attributing traits at experimental
farm of CARS, Raigarh the entries IT 60, IT 61,
IT 62 recorded higher rhizome yield/plot over
national checks IT 2, Narendra Haldi and BSR-
2.
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Table 11: Turmeric germplasm collections at various AICRPS centres

Coimbatore 266 - 7 2 275
Dholi 90 2 2 = 94
Kammarpally 182 = = = 182
Kumarganj 155 = = = 155
Pantnagar 36 = = = 36
Pasighat 63 - 2 - 65
Pottangi 155 = 24 = 179
Pundibari 186 = 26 = 212
Raigarh 42 13 = = 55
Guntur 2 173 = = 175

Crop Improvement
TUR/CI/2 Coordinated Varietal Trial
TUR/CI/2.5 CVT on Turmeric 2013

(Centres: East coast plains and hill region —
Chintapalle; Southern plateau and hills region
Coimbatore, Kammarpally; West coast plains
and ghat region — IISR; Middle gangetic plain
region - Kumarganj, Pundibari; Eastern
plateau and hills region - Pottangi, Raigarh
;Eastern Himalayan Region — Pasighat;
Gujarat plains and hills region — Navsari)

At Chintapalle, among the 13 genotypes
evaluated during the year 2015-16 for
Morphological characters, maximum plant
height was recorded in PTS-12 (166.13 cm)
followed by PTS-55 (164.33 cm). Maximum
leaf area was recorded in PTS-8 (640.5 sq.cm).
All the entries showed eight months duration.
In terms of yield parameters, maximum
rhizome yield per plant was observed in

NDH-98 (490.07 g plant™) followed by NDH-
79 (474.20 g plant?). Maximum fresh rhizome
yields were recorded from NDH-79 (50.91 t
ha') and highest dry recovery was recorded in
NDH-98 (23.4 %) and PTS -8 (23.2 %) over the
other entries with life saving irrigations under
rain fed cultivation in prolonged drought
(climate change conditions).

Among the genotypes tested at Coimbatore,
the genotype NDH 79 recorded the lowest
number of tillers per plant (2.40) and the
genotype PTS 12 recorded the highest number
of tillers per plant (3.80). Fresh rhizome yield
was found to be high (455.60 g plant?) in the
genotype PTS 12. The fresh rhizome yield per
plot (9 m? was significantly different in
various genotypes which ranged from 27.22
kg in NDH 98 to 41.00 kg in PTS 12. Four
genotypes registered significantly higher
values than the grand mean of 31.57 kg plot™.
The projected rhizome yield per hectare
differed significantly among the ten



Fig. 12: CVT-2013 Turmeric at Coimbatore

genotypes tested, which ranged from 30.24 t
ha' (NDH 98) to 45.56 t ha' (PTS 12) with a
mean of 35.08 t ha'. The mean per cent
incidence of leaf blotch disease varied
between 12.02 PDI (PTS 12) and 27.75 PDI
(BSR 2). The genotype PTS 5 recorded the
lowest leaf spot incidence of 5.5 PDI followed
by the genotype Acc. 48 and PTS 12 (7.39 PDI).
Among the different genotypes the dry
recovery ranged from 14.70 per cent in the
genotype PTS 12 to 24.30 per cent in the
genotype TCP 64.

At Kammarpally, genotypes NDH-8 recorded
highest fresh rhizome yield (28.04 t ha)
followed by NDH-98 (25.57 t ha') in
comparison to National check - IISR Prathibha
(18.16 t ha') and Local check- Duggirala Red
(21.73 t ha).

The third year experiment was laid out in IISR
Experimental Farm, Peruvannamuzhi, Kerala
with 10 different entries and a national check
IISR Prathiba. The different accessions varied
in morphological and yield characteristics.
Among the accessions studied, maximum
yield was recorded in NDH 98 followed by
Acc. 48.
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At Kumarganj, maximum rhizome yield was
obtained in NDH-98 (30.88 t ha') followed by
TCP-64 (28.33 t ha') and NDH-8 (28.17 t ha').
In case of foliar diseases, minimum leaf blotch
incidence has been observed in TCP-64 and
NDH-98 (25.87 %) followed by NDH-79 (28.07
%), Acc. 48 (31.03 %), and Acc. 74 (31.53 %),
whereas in case of leaf spot, minimum
severity was found in PTS-55 (1.9 %) followed
by PTS-12 (2.26 %), NDH-98 (3.03 %) and
TCP-64 (3.9 %).

At Pundibari, PTS-8 recorded highest yield of
17.40 kg plot™ (35.08 t ha') followed by TCP-
64 - 16.94 kg plot™! (34.13 t ha'). Lowest yield
was obtained in TCP-2 (17.67 t ha'). Highest
dry recovery (%) was recorded in TCP- 64
(34.33) and lowest was in NDH98 (24.67).
Days to maturity was more in PTS-55 (237.33
days) and was less in TCP-64 (219.3 days). The
lowest leaf blotch disease severity PDI (19.51)
was found in PTS-12 which is followed by
TCP-2 (PDI 23.21). The lowest leaf spot
disease severity was found in NDHS8 (PDI
4.23) followed by PTS 12 (PDI 4.76) and NDH
79 (PDI 5.66).

It was revealed from the analyzed pooled data
(2013-14 to 2015-16) of 12 entries tested at
Pottangi that the entry NDH-98 (24.2 t ha™)
was the top yielder with the yield advantages
of 56.5 % than the national check variety
Prathibha (15.5 t ha') followed by PTS-55 (23.8
t ha'), Roma (19.5 t ha'), NDH-8 (18.1 t ha™)
and PTS-8 (16.4 t ha'). The range of projected
yield was from 7.0 t ha™ to 24.2 t ha' among
the tested entries having the mean of 17.0 t
ha'. The heaviest clump was observed in
NDH-98 (351.3 g).

At Raigarh, NDH 98 recorded higher rhizome
yield (41.8 t ha') followed by entry NDH 79
(22.6 t ha') and SLP 389-1 (19.6 t ha') over
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national checks IT 2 (20.7 t ha'), Narendra
Haldi (14.5 t ha!) and Prathibha (10.1 t ha).

At Pasighat, ten turmeric genotypes namely
Acc. 48, Acc. 79, SLP 389/1, NDH 8, NDH 79,
NDH 98, TCP 64, PTS 12, PTS 8, PTS 55 were
evaluated in Randomized Block Design with
three replications along with National Check,
Prathibha and Local Check, Megha Turmeric-
1 during 2015-16. Data revealed that NDH-98
gave maximum rhizome yield (22.64 t ha'),
which was significantly superior over
National Check Prathibha (9.32 t ha') and
local check Megha Turmeric-1 (11.54 t ha™).
Lowest rhizome yield was recorded in
genotype TCP-64 (6.55 t ha').

NDH-98 recorded significantly higher green
rhizome yield (33.46 t ha') over the local
check (GNT-1) and national check (Prathibha)
at Navsari. This entry was also found
promising for rhizome weight (466.0 g),
mother rhizome per plant (4.13), rhizome
length (21.60 cm) and rhizome breadth (22.13
cm).

TUR/CI/3 Varietal Evaluation Trial
TUR/CI/3.6 Initial Evaluation Trial 2013

(Centre: Eastern plateau and hills region —
Pottangi)

It was revealed from the analyzed pooled data
that the entry CLS-38 (29.2 t ha') was the top
yielder with the yield advantage of 42.6 %
than the local check variety Roma (21.2 t ha™)
followed by PTS-12 (22.5 t ha') and PTS-18
(21.2 t ha'). The heaviest clump was observed
in PTS-57 (399.9 g).

TUR/CI/3.7 Initial Evaluation Trial 2015

(Centres: Middle Gangetic Plain Region -
Kumarganyj)

At Kumarganj, 10 entries were evaluated
under IET, highest yield was observed in
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NDH-136 (30.99 t ha') followed by NDH-16
(30.88 t ha') and NDH-129 (30.66 t ha™).
Whereas minimum disease severity of leaf
spot, was recorded in NDH-45 (8.46 %)
followed by NDH-16 (10.69 %) and NDH-116
(15.60 %).

Crop Management
TUR/CM/5 Nutrient Management Trial.

TUR/CM/5.9 Source sink relationship in
turmeric

(Centres: Southern plateau and hills region —
Coimbatore, Kammarpally; West coast plains
and ghat region — IISR; East coast plains and
hill region — Guntur; Middle Gangetic Plain
Region — Dholi; Eastern Himalayan Region -
Barapani)

During 2015-16, an experiment was conducted
to study the rhizome bulking pattern of the
five varieties i.e. BSR 2, Rajendra Sonia,
Duggirala Red, Mydukur and Prathiba at
Coimbatore. Fresh weight of whole rhizome
increased considerably from September to
February. Among the varieties evaluated, BSR
2 registered vigorous growth and the highest
fresh rhizome weight (450 g plant™) followed
by Rajendra Sonia (320 g plant™) which were
significantly different from each other at 240
DAS.

At Kammarpally, at 60 DAS, Duggirala Red
recorded highest fresh rhizome yield (10.47 g
plant™) followed by IISR Prathibha (9.73 g
plant?). At 90 DAS, Mydukur recorded
highest fresh rhizome yield (16.27 g plant™)
followed by Duggirala Red (13.2 g plant™). At
120 DAP, Duggirala Red, Rajendra Sonia
recorded highest fresh rhizome yield (96.0 g
plant') followed by Rajendra Sonia (87.6 g
plant™). At harvest BSR-2 recorded higher



Annual Report 2015-16

Fig. 13: Plant growth in different varieties at 120 DAS in source-sink relationship trial at Guntur

fresh rhizome weight (133.0 g plant™) followed
by Duggirala Red (84.50 g plant®) which are
significantly different from each other at
harvest.

At 60 days after planting (DAP), leaf showed
maximum partitioning percentage followed
by stem while at 120 DAP, rhizomes showed
the highest partitioning percentage. Similar
trend was noticed in almost all the centres.
Among the varieties partitioning to rhizomes
was maximum in Rajendra Sonia followed by
IISR Prathibha in general at 120 DAP in all the
centres. With respect to quality, all the
varieties had similar oil and oleoresin levels at
Coimbatore while IISR Prathibha & R. Sonia
had maximum at Guntur. Oil and oleoresin
contents were similar in both Guntur and
Coimbatore but less compared to IISR &
Dholi. Rajendra Sonia, Prathibha and BSR 2
had the similar oil and oleoresin contents at
both IISR and Dholi. IISR Prathibha had the
highest oil and oleoresin at Barapani while all
the other varieties had similar oil levels but
oleoresin content varied among the varieties.
In general, IISR Prathibha showed higher oil
and oleoresin content among varieties under
different agro climatic conditions. Yield wise
also, this variety performed well in all the
locations. Hence among these varieties, IISR
Prathibha seems to be a stable variety both in
terms of yield and quality.
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At Guntur five varieties were sown in the first
week of July and evaluated for rhizome
bulking with periodical sampling. Fresh
weight of whole rhizome increased
considerably from December to February.
Among the five varieties evaluated, Prathibha
was found to be vigorous in growth and
recorded highest fresh rthizome weight (312.56
g plant™) and significantly superior to all other
varieties evaluated.

At Barapani, Mydkur variety recorded highest
fresh rhizome weight (542.76 g plant™)
followed by Rajendra Sonia (454.24 g plant?).

TUR/CM/5.10 Organic
turmeric

production of

(Centres: Eastern Himalayan Region -
Mizoram; Eastern Himalayan Region -
Barapani)

At Mizoram, maximum yield was recorded for
T, (100 % organic manure equivalent to 75 %
N requirement of turmeric), with a yield of
35.24 t ha, followed by T, (100 % organic
manure equivalent to 100 % N requirement of
turmeric) with a yield of 34.05 t ha”, T, (75%
N requirement of turmeric + micronutrients)
with a yield of 33.54 t ha'. Dry recovery was
highest in T, (100 % organic manure +
Vermiwash 10 %) with dry recovery of 17.51 %
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followed by T, (100% organic manure
equivalent to 100% N requirement of
turmeric) with dry recovery of 17.25%, and T,
(100% organic manure + micronutrients) with
dry recovery of 16.65%.

TUR/CM/5.11 Screening of post-emergent
herbicides for selectivity in turmeric

(Centre: East coast plains and hill region —
Guntur)

At Guntur, the selectivity of ten post-
emergence herbicides viz. Pyrhithiobac
sodium 10 % (Hitweed), Byspyribac 10 %
(Nominee Gold), Imazethapyr 10 % (Pursuit),
Ethoxysulfuron 15 % (Sunrice),
Pyrazosulfuron 10 % (Saathi), Atrazine 50 %
(Atrataf), Metribuzin 70 % (Cencor) and
Chlorimuron ethyl 25% (Classic), for turmeric
was studied. The survival percentage of the

crop ranged from 33.8 % (Pyrhithiobac
sodium) to 95.8 % (control). More than 50 %
survival was reported in Byspyribac (60 %),
Metribuzin (64.9 %) and Chlorimuron ethyl
(74.3 %). The highest fresh rthizome yield was
recorded in Chlorimuron ethyl (176.0 g plant
) in herbicide treatments. The visual score for
selectivity for turmeric observed at 3 weeks
after spraying was 3 (None: Injury more
pronounced but not persistent) for
Pyrithiobacsodium, Bispyribac, Imazethapyr,
Ethoxy sulfuran and Pyrazosulfuran. The
score for Atrazine was 7 (Severe: Severe injury
and stand loss), Metribuzine was 8 (Severe:
Crop almost destroyed, few plants survived)
and for Clorimuron ethyl was 4 (Moderate:
Moderate injury to crop Recovery possible)
(Table 12). The study paved the way for
directed use of specific post-emergence
herbicides in turmeric.

Table 12: Survival (%) and yield of turmeric as influenced by different post-emergent herbicides

T -Pyrithiobacsodium10% (Hitweed) 63 33.8 7.7 114.1
T,-Bispyribac 10% (Nominee Gold) 25 59.7 17.3 144.9
T,- Imazethapyr 10% (Pursuit) 50 36.2 9.1 126.0
T,- Ethoxy sulfuran 15% (Sunrice) 20 40.0 11.7 145.9
T, - Pyrazosulfuran 10% (Saathi) 20 40.0 11.3 141.2
T,-Atrazine 50 % (Atrataf) 1000 46.5 14.5 155.6
T,- Metribuzine 70% (Cencor) 200 64.9 22.0 169.6
T,-Clorimuron ethyl 25% (Classic) 12 74.3 26.1 176.0
T, -Control Water spray 95.8 45.7 238.4




TUR/CM/5.12 Mechanical planting in
turmeric (Observational trial)

(Centre: Southern plateau and hills region —
Coimbatore)

In the observational trial on method of
planting in turmeric at Coimbatore, the
sprouting percentage of the treatments
differed significantly. Manual planting
registered 83.44 per cent sprouting and the
lowest sprouting (67.63 %) was noticed in
mechanical planting. Manual planting showed
earliest sprouting (16.27 days) and maximum
plant height (78.63 cm) whereas mechanical
planting recorded late sprouting (20.12 days)
and reduced plant height (75.59 cm). The
highest weight of fresh rhizome (565 g plant™)
and highest plot (9 m?) yield (66.19 kg) was
recorded in manual planting whereas the
mechanical planting recorded the least per
plant yield (510 g plant™) yield per plot (58.64

kg).

TUR/CM/5.13 Comparative performance of
turmeric entries under polyhouse and field
conditions

(Centre: Eastern plateau and hills region -
Raigarh)

From this study, it was observed that two
checks BSR 2 and Narendra Haldi-1

Annual Report 2015-16

performed well in polyhouse as well as in
field conditions as compared to checks
Suranjana and Chhattisgarh Haldi 1 (IT 2).
The testing of turmeric entries under
polyhouse conditions found that entries IT 41,
IT 38 and IT 36 respectively recorded higher
rhizome yield over checks Suranjana and IT 2.
Similarly testing of turmeric entries under
field conditions recorded higher rhizome
yield in four entries IT 41, IT 23, IT 38 and IT
36 respectively over suranjana and IT 2 (Fig.
14).

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)

Survey was conducted in different places of
Erode and Coimbatore districts. The leaf
blotch intensity was maximum in Erode
district compared to Coimbatore district. In
Erode district, the maximum leaf spot
intensity of 17.9 PDI was noticed at
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Fig. 14 : Rhizome yield (kg plot?) of turmeric entries under polyhouse and field conditions at Raigarh
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Sathyamangalam followed Kasipalayam (12.9
PDI) and Gobi (12.1 PDI). The leaf blotch
intensity was maximum at Sathyamangalam
(38.2 PDI), followed by Gobi (36.6 PDI) and
Avalpoondurai (32.3 PDI). In Coimbatore
district, maximum intensity of leaf blotch was
noticed in Thondamuthur (24.7 PDI) followed
by Annur (22.8 PDI). The leaf spot intensity
was maximum in Karamadai (28.2 PDI)
followed by Annur (15.3 PDI).

A survey was conducted by Pundibari centre
in 2 blocks of Coochbehar (Coochbehar I and
II) and some places of Tufanganj I of
Coochbehar district to identify the diseases
occurring in the area and to assess the severity
of different diseases of turmeric in this area.
Nine well distributed locations within those
places were selected for the survey. In each
location the survey was done at 3 different
places. Three major diseases of turmeric were
found to be prevalent in this area, namely,
Leaf Blotch (Taphrina sp.), Colletotrichum Leaf
spot (Colletotrichum sp.) and Helminthosporium
leaf spot (Helminthosporium sp.). Most of the
area is covered with local varieties which are
highly susceptible to leaf blotch disease and
some of the areas are highly susceptible to leaf
spot disease too. In the survey it was found
that leaf blotch disease severity was highest in
Coochbehar I block (average PDI 37.92)
followed by Coochbehar II block (average PDI
34.85) and Tufanganj I (average PDI 32.50).
Regarding leaf spot of turmeric it was found
that disease severity was also highest in
Coochbehar I (average PDI 29.45) which was
followed by Tufanganj I (average PDI 24.06)
and Coochbehar II block (average PDI 22.98).

Survey conducted by Dholi centre revealed
that turmeric crop cultivated by farmers were
found to be affected by leaf spot caused by
Colletotrichum capsici and Taphrina maculans in
Darbhanga district of Bihar. Colletorichum leaf
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spot incidence of turmeric was found in the
range of 0 to 15 % with mean disease
incidence of 10 %. Taphrina leaf spot incidence
of turmeric ranged from 5 to 55% with mean
disease incidence of 26 %.

At Raigarh during the survey in the village
Khokhra of Tamnar Developmental block
52.45 per cent of disease intensity of
Colletotrichum leaf spot and Taphrina leaf
blotch was observed and 44.36 percent
disease intensity at Village Bhupdeopur at
Kharsiya developmental block.

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

(Centres: Eastern plateau and hills region —
Raigarh; Southern plateau and hills region -
Coimbatore)

From the pooled data of last three years at
Raigarh, minimum disease intensity of
Colletotrichum leaf spot (13.64 %) and
maximum yield 14.08 t ha' was recorded
when rhizomes treated with Carbendazim +
Mancozeb (1:1) (0.1%) + Foliar spray of
Carbendazim + Mancozeb (0.1%) on 45 and 90
days followed by Azystobin spray (0.1 %) after
45, 75 and 105 DAS (disease intensity 15.73
per cent and yield 14.08 t ha'). Both the
treatments are statistically at par. In case of
Taphrina leaf blotch in turmeric crop
minimum disease intensity 13.12 percent and
maximum yield 14.08 t ha'! was found when
rhizome treated with Carbendazim +
Mancozeb (1:1) (0.1%) + Foliar spray of
Carbendazim + Mancozeb (0.1%) on 45 and 90
days followed by Azystobin spray (0.1%) after
45, 75 and 105 DAS after Planting (disease
intensity 15.48% and yield 13.14 t ha). Both
of the treatments were statistically at par.



TUR/CP/7.4 Management of foliar diseases
in turmeric using tolerant lines

(Centres: Southern plateau and hills region —
Coimbatore, Kammarpally; Middle Gangetic
Plain Region - Dholi, Kumarganj, Pundibari;
Eastern plateau and hills region — Raigarh;
East coast plains and hill region — Guntur;
Western Himalayan Region - Solan)

All the disease tolerant lines of turmeric
recorded 82.0 to 97.0 per cent sprouting at
Coimbatore. Among different lines, TCP 161
registered the highest sprouting (96.66 %). The
disease tolerant lines recorded the least leaf
spot incidence between 6.17 and 12.94 PDI
where as the susceptible check BSR-2
registered the highest incidence of 22.20 PDI.
The accession number viz., TCP 129 recorded
the least leaf spot intensity of 6.17 followed by
CL 34, RH 407 and NDH 40 (7.09 PDI). The
leaf blotch incidence in disease tolerant lines
ranged from 4.63 to 18.81 PDI, while the
maximum incidence was noticed in the
susceptible check BSR-2 (32.99 PDI). The
accessions CL 34 and RH 407 recorded the
least leaf blotch intensity of 4.63 PDI followed
by TCP 129 (4.93 DI) with maximum yield of
30.69, 30.47 and 29.97 t ha respectively.

At Dholi, among 16+1 (Susceptible check var.
Morangia) germplasm of turmeric screened
against leaf spot & leaf blotch disease, RH-406
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gave highest yield (26.81 t ha') with no leaf
spot incidence & leaf blotch incidence (PDI
20.00) followed by Rajendra Sonali giving
yield of 23.89 t ha with no leaf spot incidence
and leaf blotch incidence (PDI 33.33). Check
var. Morangia recorded yield of 11.92 t ha™
with PDI = 41.67 (Susceptible) and PDI= 51.66
(Highly susceptible) to leaf spot and leaf
blotch disease respectively. Highest
germination (81.67 %), less height (109 cm),
maximum number of tillers/ plant (4.0),
maximum number of leaves/ tiller (8.0) and
minimum days to maturity (203) were
recorded in case of germplasm NDH-40,
NDH-74, RH-410, NDH-10 and RH-7
respectively.

At Kumarganj, minimum leaf blotch severity
was recorded in TCP-161 (31.30 %) followed
by NDH-74 (31.70 %) and NDH-40 (34.03 %).
The leaf spot severity was lowest in CL-34
(27.40 %) followed by TCP-129 (28.10 %) and
TCP-161 (31.80 %). Maximum fresh weight of
rhizome was recorded in NDH-74 (40.66 t ha
') in comparison to RH 406 (37.11 t ha'), NDH-
40 (36.10 t ha') and TCP-14 (35.55 t ha™).

At Pundibari, TCP 129 recorded lowest leaf
blotch (PDI 12.78) and leaf spot (PDI 7.26)
disease severity among the 11 germplasm
tested including the local check. TCP 14
produced the second lowest leaf blotch
disease severity (PDI 13.47) and CL 52

Fig. 15: Field view of evaluation of turmeric lines against foliar diseases at a. Dholi and b. Coimbatore
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Fig. 16: Leaf spot and leaf blotch tolerant line TCP-129 at Pundibari

produced second lowest leaf spot disease
severity (PDI 8.76). The highest leaf blotch
disease severity (PDI 37.39) was recorded by
RH 406 closely followed by RH 407 (PDI 37.16)
whereas the highest leaf spot disease severity
(PDI 36.38) was recorded by RH 410. TCP 129
produced 46.48 % and 70.03 % less leaf blotch
and leaf spot disease over local check
respectively. Overall 4 germplasm produced
lower leaf blotch disease severity and 7
germplasm produced lower leaf spot disease
severity than local check (TCP 2). The highest
yield of 14.34 kg plot™® (28.91 t ha') was
obtained by TCP 129 which is followed by
TCP 14 with 11.59 kg plot™! (23.37 t ha') and
CL 34 with a yield of 9.30 kg plot!
(18.75 t ha).

TUR/CP/7.5 Eco-friendly management of
foliar disease of turmeric

(Centre: Middle Gangetic Plain Region -
Kumarganyj)

Minimum leaf blotch incidence was observed
in foliar spray of Argimone oil @ 1.0% (25.07
%) followed by Mahuwa oil (28.7 %) and
Jatropha oil (32.6%). Argimone oil treatment
was at par with Propiconazole. Leaf spot
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incidence was highest in control (74.2 %) and
lowest in Propiconazole (17.3 %). Highest
fresh yield of rhizome was recorded in the
spray with Jatropha oil (18.0 t ha™) followed
by Argimone oil (17.81 t ha') and neem oil
(17.20 t ha) spray.

TUR/CP/7.6 Field screening of different
varieties of turmeric against leaf spot and
rhizome rot

(Centre: Western plateau and hills region —
Dapoli)

Out of 30 varieties screened against leaf spot
(Colletotrichum capsici), variety Krishna was
found resistant (R) and 23 varieties recorded
as moderately resistant (MR). Whereas, six
varieties viz., Roma (31.83 %), BSR-2 (30.83 %),
Kanti (27.50 %), Alleppy Supreme (27.83 %),
Arunachal Local (25.67 %) and Jalpalguri
Local (26.67 %) were found to be susceptible
to leaf spot.

Two varieties viz., Krishna and Alleppy
Supreme were resistant (R) to rhizome rot
with PDI (4.67 % and 4.33 % respectively).
Remaining 28 were found moderately
resistant (MR).
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VI. 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)

Tree spices viz., clove, nutmeg, cinnamon and
cassia germplasm maintained at various
AICRPS centres (Table 13)

a. Nutmeg

Among the germplasm maintained at Dapoli,
average number of fruits for four years ranged
from 73-226. The genotype DBSKKVMF 28
(226), DBSKKVMF 24 (172), DBSKKVMF 19
(163) recorded higher average number of
fruits per tree. The genotype DBSKKVMF 24
recorded maximum dry nut yield (1464.0 g)
and dry mace yield (320.25 g) in year 2015 —
16. Average dry nut yield (1376.0 g) and dry
mace yield (288.0g) was recorded in genotype
DBSKKVMF 28 from 2006 to 2015. The
genotype DBSKKVMF 29 is found promising
considering its fruit weight, nut weight and
mace weight.

“‘“-‘.OAQ.\.\

At Pechiparai, MF- 4 recorded maximum
number of fruits (1150 fruits /tree) and single
fruit weight (108.0 g) and the mace yield
(440.50 g tree). Local check recorded 128.0
fruits /tree and single fruit weight (69.25 g
tree) and the mace yield (125.50 g tree™).

b. Clove

Among the germplasm of clove at Dapoli, four
promising genotypes were selected. The plant
height varied from 4.73 to 7.4 m., girth ranged
from 32.30 to 37.5 cm and spread varied from
3.70 m to 5.30 m. However the yield of fresh
clove is 105 g plant® recorded in selection
DBSKKVSA - 3.

Among the 24 accessions, maintained at
Pechiparai, SA-1 recorded the highest tree
height of 9.53 m, followed by SA-2 (9.20 m)
compared with local check (7.30 m). The
accession SA-13 was significantly superior to
other accessions and recorded highest stem
girth (41.50 cm) compared with local check
(30.00 cm). The accession SA-3 recorded the
highest leaf length (16.50 cm), leaf breadth
(6.20 cm) and dry bud yield (5.50 kg tree™).
The local check recorded dry bud yield of 3.00
kg tree™.

Fig. 17: Variability in fruits of nutmeg accessions
maintained at Pechiparai
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Fig. 18: Promising clove accession SA 3 at
Pechiparai
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Table 13: Tree spices germplasm collection at AICRPS centres

Clove

Dapoli 2

Pechiparai 27
Yercaud 01

utmeg
Dapoli 94
Pechiparai
Cinnamon
Dapoli 11
Pechiparai 14
02

6

c¢. Cinnamon

At Pechiparai, CV-5 recorded maximum plant
height (6.69 m), stem girth (29.10 cm), leaf
yield (8.90 kg plant') and dry bark yield
(625.00 g plant™) and local check recorded
plant height (5.40 m), stem girth (21.80 cm),
leaf yield (7.40 kg plant™) and dry bark yield
(282.50 g plant™).

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, KAU; Southern plateau and hills region
- Pechiparai)
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Pechiiarai 4 - 4

Unique accessions of nutmeg were identified
from Pathanamthitta, Kottayam, Ernakulam,
Thrissur, Malappuram, Palakkad and
Kozhikode of Kerala by Thrissur centre.
Uniqueness with respect to tree shape,
branching pattern, leaf size, sex form, fruit
,mace and kernel characters, yield , reaction to
biotic and abiotic stress were looked into.
Observations were recorded from the trees.
Flower and fruit characters and yield were
recorded in the peak season. Quality of
pericarp, mace and kernel were assessed and
oil, oleoresin and butter content estimated.
GC-MS profiling of the essential oil was
carried out in some of the accessions. Fourteen
new accessions have been identified from
Kerala during this year.
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Fig. 19: Yellow maced nutmeg accession Acc. 16

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)

No significant variation was observed for all
parameters except number of branches at
Dapoli. The plant height ranged from 1.70 to
2.67 m, the girth from 16.67 to 24.65 cm and
the tree spread varied from 1.00 — 2.20 m.
Some of the grafts are started bearing.

At Pechiparai A9/150 has recorded the highest
plant height (5.10 m), stem girth (26.50cm),
number of branches (24.50) and number of
fruits/tree (64.0) compared with local check
which has a plant height of 3.25 m stem girth
of 21.15cm, number of branches (8.80) and
number of fruits (48 fruits / tree)

TSP/CI/2.3 CVT-2001-Cassia

(Centres: Western plateau and hills region —
Dapoli; Southern plateau and hills region -
Pechiparai)

At Dapoli, no significant difference was
observed in plant height, girth and number of
branches. The genotype KKVCTSH, recorded
higher girth (48.21 cm) followed by
KKVCTSH, (43.63 cm). The oil percentage in
leaf varied from 6.14 - 7.34 %. The genotype
KKVCTSH, and KKVCTSH, recorded higher
oil percentage 7.34 % and 7.12 % respectively.
The accession D, recorded highest leaf area
98.64 cm?.

At Pechiparai centre, The accession D3
recorded the maximum plant height (7.70 m),
stem girth (45.00 cm), leaf yield (420.50 g
tree?) and bark yield (258.50 g tree?) whereas
the local check recorded the plant height (4.35
m), stem girth (26.10 m), leaf yield (310.10 g
tree?) and bark yield (225.00 g tree™).

Table 14: Performance of nutmeg accessions at Pechiparai

A9/4 4.50 24.50 8.58 25.0
A9/20 2.80 23.40 17.50 38.0
A9/25 3.95 22.10 16.50 32.0
A9/71 3.70 24.00 16.75 42.0
A9/150 5.10 26.50 24.50 64.0
M.L. 3.90 15.50 10.50 31.0
Local check 3.25 21.15 8.80 48.0
SEd 0.39 0.91 4.10 4.95
CD(p=0.05) 0.68 1.52 6.95 9.25
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VII. 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)

Coriander germplasm collected and
conserved at different AICRPS centres (Table
15)

Fig, 20: Maintaining purity of coriander
germplasm at Jobner

Out of the 276 germplasm accessions
maintained at Coimbatore, 42 genotypes were
selected based on genetic divergence, yield
and quality characters and evaluated during
2015-16. Plant height at harvest varied
significantly from 43.50 cm to 70.20 cm with a
mean value of 57.83 cm. The genotype CS
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144 recorded the highest plant height of 70.20
cm, which was on par with the genotype CS
210 (69.90 cm). The genotype CS 230
registered the lowest plant height (30.10 cm).
The number of umbels per plant varied from
10.70 to 22.30 with an overall mean of 16.98.
The lowest seed yield of 1.97 g per plant was
recorded in CS 144. The seed yield per plot (1
m?) ranged from 49.25 to 120.00 g. Out of 42
collections evaluated, 18 genotypes recorded
the maximum yield than the mean yield (72.08
g plot™). The estimated seed yield per hectare
varied from 3.94 q to 9.60 q with a mean of
5.76 q. The genotype CS 134 recorded the
highest seed yield of 9.60 q ha! followed by
the genotypes CS 244 (8.60 q) and CS 57 (8.00
q) respectively.

Out of one hundred fifty six accessions
maintained at Dholi, seventeen accessions
namely-RD-399, RD-423, RD-401, RD-425, RD-
404, RD-434, DH-13, RD-415, RD-395, RD-426,
LCC-133, DH-206, UD-308, GC-43, UD-284,
UD-50 and Jco-115 recorded higher yield
ranging from 60.99 to 43.53 g per five plants as
compared to best check variety Pant Haritima
(39.90 g per five plant). Among seventeen
promising accessions, RD-399 gave the highest
yield 60.99 g per five plant followed by RD-
423 (60.32 g per five plants).

One hundred eighty six accessions of
coriander were evaluated at Kumarganj. The
highest yield was recorded in NDCor-11
(32.10 g plant?) followed by NDCor-32 (29.60
g plant?), NDCor-64 (28.70 g plant!), NDCor-
22 (27.70 g plant*) and NDCor-4 (26.40 g plant
). The stem gall severity was observed
minimum in NDCor-97 (5.0 %) and NDCor-98
(5.23 %) followed by NDCor-112 (15.25 %) and
NDCor -109 (25.0 %).



Thirty five germplasm lines were evaluated in
Augmented Block Design with six checks at
Guntur. Among the entries evaluated, LCC-
328 (1.31 g plant!), LCC-322 (1.06 g plant?),
LCC-325 (1.06 g plant?), LCC-345 (1.04 g plant
), LCC-330 (1.03 g plant!), LCC-339 (0.99 g
plant?), LCC-319 (0.98 g plant™), LCC-320 (0.98
g plant') and LCC-341(0.94 g plant!) were
identified as superior in yield over the best
check Suguna (3.95 g plant™). The overall yield
was low due to the severe drought prevailed
since September.

At Hisar, 6 new collections of coriander were
collected in this year and added to the
germplasm. A total of 299 germplasm lines are
maintained at the centre.

At Jagudan, 79 entries were evaluated with
GCori-2 as checks for yield performance. The
seed yield ranged from 3.12 to 17.96 g plant.
Among the tested genotypes 15 genotypes
gave higher seed yield per plant than check
GCori-2.
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At Jobner, two hundred thirty seven (237)
germplasm accessions were evaluated along
with eight checks namely RCr-20, RCr-41,
RCr-435, RCr-436, RCr-475, RCr-480, RCr-728
and local check. Out of 237 accessions, 29
accessions were better than best check variety
RCr-435 (34.5 g) on the basis of seed yield per
5 plants. Promising accessions identified were
UD-30 (62 g), UD-39 (57.6 g), UD-854 (57.5 g),
UD-774 (51 g), UD-290 (50 g), UD-301 (50 g),
UD-303 (49 g), UD-436-117 (48 g), UD-92 (111
g) and UD-123 (45.5 g).

Among 17 accessions tested at Raigarh, six
entries recorded higher seed yield /plot over
Rajendra swati (193.3), ICS 1 (183.3), Hisar
Anand (166.7) and Gujarat 2 (130). ICS 5-2
(653.3 Kg), ICS 4 (491.7) and RCC 12-5 (446.7)
ranked first, second and third respectively
over national checks.

Screening of coriander germplasm against
powdery mildew

Among the 276 coriander germplasm, 42
entries were screened for the incidence of

Table 15: Coriander germplasm collections at various AICRPS centres

Coimbatore 275 - - 275
Dholi 149 7 - 156
Guntur 350 - - 350
Hisar 293 6 299
Jagudan 95 - 21 (Exotic) 116
Jobner 230 - - 230
Kumarganj 170 - - 170
Pantnagar 85 - - 85
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powdery mildew at Coimbatore. The powdery
mildew incidence was noticed in all the
accessions with the PDI ranged from 44.30
PDI to 86.60 PDI. The accessions viz., CS 134
recorded the lowest incidence of 44.30 PDI
with the highest yield of 9.60 q ha' followed
by CS 57 (54.30 PDI), CS 170 and CS 244 (56.20
PDI) with a yield of 8.00 q, 8.60 q and 7.00 q
ha' respectively. The highest intensity of
powdery mildew was recorded in CS 14, 91,
114, 185 and 221 (86.60 PDI) with the yield
range of 4.00 to 6.00 q ha™.

Out of forty entries of coriander screened
under natural condition, at Jagudan, none of
the entry was found free from the powdery
mildew incidence. The minimum disease
intensity was noticed in JCr 390 (17.9 %). The
maximum disease intensity was recorded in
the entry JCr-2013-6 (75.5 %). The per cent
disease intensity ranged between 17.9 and
75.5 per cent.

COR/CI/1.3 Identification of drought/
alkalinity tolerant source in coriander

(Centres: Central plateau and hills region —
Jobner)

The genotypes; UD 554, UD 627, UD 705, UD
461 and RCr 475 in normal conditions while
UD 23, UD 705, UD 573, UD 747, RCr 20 and
RCr 475 were top yielders in stress conditions.
Based on stress indices RCr 20 was found to
be the desirable entry for drought conditions,
followed by UD 717, UD 747, UD 580 and UD
23.

COR/CI1/1.4 Multilocation evaluation of
germplasm in coriander - 2015

(Centres: Central plateau and hills region —
Ajmer, Jobner; Southern plateau and hills
region — Coimbatore; East coast plains and
hill region — Guntur; Trans Gangetic Plain
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& I.I‘.
Fig. 21: Field view of multilocation evaluation of
coriander at Coimbatore

Region — Hisar; Middle Gangetic Plain Region
— Kumarganj, Dholi; Gujarat plains and hills
region — Jagudan; Western dry region — Kota;
Eastern plateau and hills region - Raigarh)

Among the 30 genotype evaluated a wide
range of variability was found for all the
characters studied. Out of 30 accessions, 08
accessions were better than best check variety
RCr-436 (20.5 g). Some of the promising
accessions identified on the basis of yield per
5 plants were LCC-250 (29 g), LCC- 231 (25 g),
LCC-234 (25 g), LCC-233 (24 g), LCC-241 (22
g), LCC-226, LCC-229 and LCC-247 (21 g).

A trial on multi-location evaluation of
coriander genotypes was laid out at
Coimbatore with 48 genotypes from six
centres checks.
performance of the genotypes for plant height
ranged from 30.10 cm to 73.23 cm. The highest
number of umbels per plant was recorded in
RCr 20 (31.00) which was on par with LCC 233
(30.67) and the lowest was recorded in the
genotype AD 1 (11.00). The highest number of
seeds per plant was recorded in the genotype
LCC 229 (37.33) and the lowest was recorded
in the genotype CS 273 (20.00). The seed yield
varied from 3.50 to 9.00 q ha' and the

and four The mean



maximum seed yield was recorded in the
genotype LCC 168 (9.00 q ha') which was on
par with RCC-12-11 (8.93 q ha') and better
than the check variety Hisar Anand (7.73 q
ha).

At Guntur centre, forty germplasm lines from
six centers were evaluated in Augmented
Block Design with seven checks. Among the
entries evaluated, RD-365 (1.24 g plant?),
NDC-111 (1.16 g plant'), NDC-118 (1.10 g
plant?), DH-283 (1.00 g plant™), DH-279 (1.00
g plant') and RD-417 (1.00 g plant™) were
found significantly superior in yield over the
best check Suguna (0.84 g plant?).

Under multi location evaluation 58 entries
were evaluated and promising entries were
NDCar-94 (12.80 q ha') followed by NDCar-90
(12.0 q ha') and LCC-241 (12.35 q ha') at
Kumargan;.

Crop Improvement
COR/CI/2 Coordinated Varietal Trial

COR/CI/2.5 Coordinated Varietal Trial on
coriander 2015 - IX 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; Western
Himalayan Region — Pantnagar; Western dry
region — Kota; Eastern plateau and hills region
- Raigarh )

Coordinated varietal trial of coriander was
laid with 26 test entries and two check at
Ajmer. The check RCr-728 gave 10.49 q ha’!
seed yield. The test entry COR 110 gave the
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highest seed yield followed by COR 111 and
COR 109.

At Jabalpur, early flowering was noted in
COR 101 (42.66 days). Maximum plant height
was recorded in COR 112 (164.74 cm) and
minimum (81.66 cm) in COR 99. Maximum
number of branches (10.76) and yield (25.30 q
ha') was obtained with COR 118.

The trial was started in the year 2015-16 and
is in the 1% year of progress at Jobner. The
analysis of variance revealed significant
differences among the entries for all the traits
except umbellets/umbel. The seed yield
ranged from 5.80 to 17.36 q ha'. Of the thirty
entries evaluated, RCr-436 recorded
maximum seed yield of 17.36 q ha' followed
by COR-110 (15.82 q ha™), COR-96 (15.53 q
ha'), COR-95 (15.26 q ha'), COR-109 (14.61 q
ha') and COR-105 (14.21 q ha), while lowest
seed yield of 5.80 q ha was recorded in COR-
102.

At Coimbatore the plant height of the
genotypes ranged from 32.62 cm to 57.48 cm.
The highest number of umbels per plant was
recorded by the genotype COR 99 (22.89)
followed by COR 120 (22.78) which were on
par with check varieties CO (CR) 4 (23.44) and
RCr 728 (22.89). The seed yield per hectare
differed significantly among the 26 genotypes
tested, which ranged from 3.40 q ha' (COR 96)
to 6.40 q ha' (COR 106) with a mean of 4.21 q
ha'. The genotype COR 106 has recorded
significantly higher yield when compared
with Co (CR) 4 (3.95 q ha') - the local check
and RCr-728 (3.50 q ha) - the national check.

At Dholi, COR-114, COR-109, COR-98, and
COR-112 recorded significantly more number
of primary branches per plant (9.33, 8.93, 8.40
& 8.33 respectively) as compared to best check
variety Rajendra Swati (7.27). However, COR-
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118 recorded significantly higher number of
umbels per plant (75.97) as compared to best
check variety Rajendra Swati (65.53). While,
COR-116, COR-108 and COR-112 recorded
significantly more number of grains per
umbellet (9.00, 8.27 & 7.60 respectively) as
compared to best check variety Rajendra Swati
(6.07). None of the entries were significantly
superior as compared to best check variety
Rajendra Swati. However, among the twenty
seven entries, COR-116 gave the highest yield
per plot (1.29 kg 6m™).

At Kumarganj total 29 entries were evaluated
under CVT coriander. The promising entries
were COR-119 (17.08 q ha) followed by COR-
98 (16.66 q ha'), COR-110 (16.04 q ha'), COR-
11 (15.76 q ha') and COR-114 (15.62 q ha™).
The lowest stem gall severity was found in
COR-97 (5.0 %) followed Rcr-729 (13.0 %),
COR-112 (15.25 %), COR-109 (25.0 %) and
COR-96 (20.5 %).

During Rabi season, twenty one genotypes of
Coriander from different coordinating centers
were tested with Rcr-728 and Suguna as
checks at Guntur centre. Among the entries
evaluated, COR-108 (11.91 q ha'), COR-107
(13.42 g ha'), COR-104 (11.42 q ha'), COR-106
(9.95 q ha'), COR-120 (9.73 q ha') and COR-
98 (9.63 q ha') recorded significantly higher
yields than all other entries including best
check AD-1 (8.25 q ha).

At Hisar, a significant difference was
observed for all the parameters. Plant height
ranged from 78.0 to 98.3, number of branches
5.2 to 7.3, umbels per plant 29.5 to 48.5 and
seeds per umbel 22.8 to 41.5. Maximum seed
yield (21.49 q ha') was recorded in COR- 114
followed by COR-115 (20.68 q ha') and COR-
116 (19.76 q ha).

The yield differences among the entries were
found significant at Jagudan. The entries
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COR-95 (14.14 q ha'), COR-96 (13.89 q ha)
and COR-98 (13.87 q ha) yielded significantly
higher than best check GCr-2 (11.69 q ha™,
which were 20.96, 18.82 and 18.65 per cent
higher over best check GCr-2. These entries
gave 81.97, 78.75 and 78.51 per cent higher
yield over National check RCr-728,
respectively.

Based on seed yield, COR-99 (15.09 q ha'),
COR-100 (14.50 q ha'), COR-95 (14.35 q ha™)
and COR-105 (13.95 q ha') observed as
promising genotypes at Navsari. COR-99 and
COR-100 also recorded significantly early
flowering compared to all national checks.
These entries found promising for yield
contributing traits like umbels per plant and
umbellate per plant compared check varieties.

At Pantnagar, significant differences were
observed for all the parameters. Maximum
seed yield was recorded in Cor-118 (32.91 q
ha).

At Kota, maximum seed yield was recorded
for COR 118 (16.88 q ha') followed by COR
120 (16.35 q ha'). The national check (RCr -
728) recorded seed yield of 7.92 q ha™.

At Raigarh, it was observed that out of 26
entries evaluated COR 118 (10.77 q ha™)
recorded higher grain yield followed by COR
115 (7.39 q ha') and COR 110 (7.26 q ha) over
national checks Hisar Anand (7.24 q ha') and
ICS1 (6.69 q ha') while COR 121 and COR 114
recorded higher seed yield over check ICS 1.

COR/CI/3 Varietal Evaluation Trial

COR/CI1/3.6 Initial Evaluation Trial in
coriander

(Centres: Trans Gangetic Plain Region -
Hisar, Central plateau and hills region -
Jobner)



At Hisar the initial evaluation trial (IET) in
coriander was conducted with ten accessions
along with Hisar Anand as check during 2014-
2015 and 2015-2016 in plots measuring 3.0 x
2.0 m. The results indicated that DH-208 and
DH-312 gave significantly better yield over
Hisar Anand (check) showing 22.6 and 19.4 %
increase in yield, from two years mean
respectively.

The trial was started in the year 2014-15 and
is in 2™ year of progress at Jobner. In Rabi
2015-16, ten (10) entries were evaluated. The
analysis of variance revealed significant
differences among the entries for all the traits.
The seed yield ranged from 5.92 to 13.33 q ha-
. Of the ten entries evaluated, UD-808
recorded maximum seed yield of 13.33 q ha™!
followed by UD-815 (12.29 q ha'), UD-814
(11.48 q ha'), UD-848 and RCr-435 (11.01 q ha-
1), while lowest seed yield of 5.92 q ha' was
recorded in UD-826.

Table 16: Performance of coriander germplasm
under IET at Hisar and Jobner

DH-208 20.09 UD-808 13.33
DH-213 19.78 UD-814 11.48
DH-236 18.35 UD-815 12.29
DH-240 17.76 UD-826 5.92
DH-279 18.06 UD-835 8.26
DH-298 18.58 UD-848 11.01
DH-302 19.12 UD-851 10.46
DH-312 19.75 RCr-435 11.01
DH-315 19.06 RCr-436 10.50
Hisar Anand 16.57 RCr-728 10.18
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COR/C1/3.8 Initial Evaluation Trial - 2015

(Centres: East coast plains and hill region
Guntur; Gujarat plains and hills region
Jagudan; Middle Gangetic Plain Region
Kumarganj; Middle Gangetic Plain Region
Dholi; Eastern plateau and hills region
Raigarh)

During 2015-16, ten promising coriander
accessions from germplasm entries were
tested at Guntur with APHU Dhania-1 and
Suguna as checks. Among the ten entries
tested, LCS-12-6 recorded highest yield of
(8.95 q ha') followed by LCS-12-9 (8.62 q ha™)
and LCS-12-7 (8.37 q ha™) which were
significantly superior to the best check Suguna
(7.32 q ha').

The entries tested under the trial were found
significant differences for yield at Jagudan.
The entries JCr-2013-16 (20.06 q ha), JCr-2013-
15(18.93 q ha') and JCr-2013-23 (18.25 q ha)
gave numerically higher seed yield over the
check GCr-2 (17.55 q ha'), which was 14.30,
7.86 and 3.99 per cent higher than GCr-2,
respectively.

At Kumarganj, 11 entries were selected for
IET coriander. The highest yield was recorded
in NDCor-110 (16.25 q ha) followed by
NDCor-102 (15.07 q ha'), NDCor-94 (14.65 q
ha') and NDCor-120 (13.02 q ha'). NDCor-97
and NDCor-98 were found stem gall resistant
with 10 per cent disease severity.

At Dholi, Hisar Anand gave higher yield per
plot (0.44 kg/3m?) as compared to check
variety Rajendra Swati (0.40 kg/3m?). Among
eight promising entries and two check
varieties, RD-417 and RD-416 found
significantly superior in yield as compared to
best check variety Hisar Anand. However,
between two best entries (RD-17 & RD-16),
RD-417 recorded higher yield per plot (0.65
kg/3m?) followed by RD-416 (0.55 kg/3m?).
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Crop Management
COR/CM/5 Nutrient management trial

COR/CM/5.6 Effect of different level of
fertilizers with bio-fertilizer on coriander

(Centre: Middle Gangetic Plain Region -
Dholi)

Among nine treatment and control, T,- 100%
N,PK + Azospirillum, T,- 100% N,P,K + PSB
and T,- 100% N,P,K + Azotobactor were
produced significantly more number of
primary branches per plant (8.10, 7.73 and
7.33, respectively), number of secondary
branches per plant (40.80, 33.42 and 33.40,
respectively), number of umbels per plant
(71.33, 57.87 and 50.27, respectively), number
of grains per umbel (52.80, 38.40 and 37.93,
respectively) and yield per plot (1.31, 1.25 and
1.14kg 6m?, respectively) as compared to
control T, : 100% N,PK i.e., number of primary
and secondary branches per plant (7.13 and
20.60), number of umbels per plant (34.93),
number of grains per umbel (32.33) and yield
pert plot (0.90kg 6m™). Among the treatments,
T,- 100% N,P,K + Azospirillum was produced
the highest number of primary branches per

plant (8.10), number of secondary branches
per plant (40.80), number of umbels per plant
(71.33), number of grains per umbel (52.80)
and yield per plot (1.31 kg 6m?) or yield per
hectare (21.83 q) followed by T, - 50% N,P,K +
PSB regarding primary branches per plant
(7.73), number of umbels per plant (57.87),
number of grains per umbel (38.40) and yield
per plot (1.25kg 6m™) or yield per hectare
(20.88 q).

COR/CM/5.7 Standardization of drip
irrigation and fertigation in coriander

(Centres: Central plateau and hills region -
Jobner; Middle Gangetic Plain Region —
Kumarganj; East coast plains and hill region
— Guntur)

Drip fertigation significantly increased the
plant height, umbels/ plant, umbellets /umbel,
seeds per umbel, test weight, seed yield and
water use efficiency of coriander as compared
to surface irrigation with conventional
fertilization at Jobner. The drip fertigation at
0.8 IW/CPE ratio recorded significantly higher
plant height (106.47 cm), umbels/plant (28.65),
umbellets/umbel (5.74), seeds/umbel (48.71),
test weight (13.36 g), seed yield (21.37 q ha)
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Fig. 22: Yield (t ha?) and Water Use Efficiency (WUE) (kg ha mm™) influenced by different drip
fertigations levels
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and water use efficiency (6.71 kg/ha mm™).
However it remained at par to drip fertigation
at 1.0 IW/CPE ratio.

Five treatments of drip irrigation were given
in coriander at Kumarganj. The highest yield
was observed in drip fertigation at 1.6 IW/CPE
ratio (20.03 g plant?) followed by drip
fertigation at 1.4 IW/CPE ratio (18.23 g plant-
'), drip fertigation at 1.0 IW/CPE (cumulative
per evaporation) ratio (16.03 g plant') and
drip fertigation at 0.8 IW/CPE ratio (13.93 g
plant™).

At Guntur, five irrigation treatments were
evaluated. The total potential evapo
transpiration was 379 mm during the crop
period. Irrigation treatments were fixed
month wise for 1, 0.8, 06, 0.4 IW/CPE and
surface irrigation as check. Highest yield was
recorded in T,-0.4 IW/CPE (15.25 q ha™) and
was significantly superior over all other
treatments and control. The Water Use
Efficiency was also maximum (9.39 kg ha mm-
') in this treatment. The lower yields recorded
at other IW/CPE levels were due to partial
anoxic conditions that had prevailed in the
plots which caused mortality of plants.

Crop Protection
COR/CP/6 Disease Management Trial

COR/CP/6.2 Survey to identify the disease
incidence, collection and identification of
causal organism in coriander

(Centre: Middle Gangetic Plain Region -
Dholi)

Out of 156 germplasm, 8 accessions viz., RD-
395, RD-434, RD-407, RD-412, RD-417, DH-
205, UD-687 and Pant Haritima were found
Highly Resistant against stem gall disease
under natural condition. Susceptible check
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(Rajendra Swati) also showed Highly
Resistant reaction against stem gall disease
under natural condition. Coriander field
surveyed under Darbhanga districts of state
were found to be infested with stem gall
disease caused by Protomyces macrosporus.

COR/CP/6.4Management 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)

A field trial was laid out during 2015-16 at
Coimbatore to test the efficacy of different
new generation fungicides for the
management of coriander powdery mildew.
Among the six fungicides tested,
propiconazole effectively controlled the
powdery mildew incidence. The disease
incidence in propiconazole sprayed plants
was (4.26 PDI) followed by tebuconazole (7.60
PDI), while in control the incidence was 83.20
PDI. The plant height was 51.3 cm in
propiconazole sprayed plants. This treatment
recorded the highest seed yield of 8.85 q ha™!
as compared to control (7.21 q ha').

An experiment on efficacy of new generation
fungicides against powdery mildew of
coriander was conducted at Jobner. Out of
seven treatments, minimum (13.33 %) disease
intensity and maximum seed yield of 15.31 q
ha?' was recorded with foliar spray of
Hexaconazole 5% SC @ 0.1%. It was
statistically at par with foliar spray of
Propiconazole 25% EC @ 0.1% where 16.67 per
cent disease intensity and 15.048 q ha seed
yield was observed. Maximum (68.33 %)



ICAR - All India Coordinated Research Project on Spices

disease intensity and minimum seed yield
(10.13 q ha') was recorded under the
untreated control.

There was significant difference in per cent
disease intensity at Jagudan. The minimum
disease intensity was observed in T, i.e.
spraying of Hexaconazole 0.1% and was at par
with T,i.e. Spraying of Propiconazole 0.1%, T,
i.e. sprayng of wettable sulphur 0.2% and T,
i.e. Spraying of Tebuconazole 0.1%.Effect of
different treatments on coriander yield was
found significant. Spraying of various
fungicides was at par and recorded
significantly higher yield than control.
However highest yield was recorded in T, i.e.
spraying of Hexaconazole 0.1% followed by T,
i.e. Spraying of Propiconazole 0.1% and T, i.e.
spraying of wettable sulphur 0.2%.

Six fungicides were evaluated against
powdery mildew of coriander at Kumargan,;.
The minimum per cent severity was observed
in foliar spray of Azoxystrobin 0.1 % (40.8 %)
followed by foliar spray of Tebuconazole 0.1%
(41.5 %), foliar spray of Propineb 0.2% (42.5 %)
and foliar spray of Propiconazole 0.1% (43.8
%). Whereas the highest yield was recorded in
foliar spray of Tebuconazole 0.1 % (5.73 q ha™)
and minimum in control (3.82 q ha).

Minimum disease intensity 4.5 per cent and
maximum yield was found in the treatment
foliar spray of wettbale sulphur 0.2% at
Raigarh.

COR/CP/6.5 Eco-friendly management of
stem gall of coriander

(Centres: Middle Gangetic Plain Region -
Kumarganyj)
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The nine treatment were tested for the
management of stem gall of coriander during
2015-16. The most effective treatment was Soil
solarization by polythene covering (60 days) +
Plastic mulching (From sowing to harvest) +
Seed treatment and three foliar spray at 45,
60 and 90 days with 1.0 % neem oil (21.3
PDS) followed by Seed treatment with
propiconazole @0.2% (22.5 PDS) and Soil
solarization by polythene sheet ( 60 days) +
Plastic mulching (From sowing to harvest)
22.8 PDS). In case of yield, maximum yield
was recorded in Soil solarization by polythene
sheet ( 60 days) + Seed treatment and three
foliar spray at 45, 60 and 90 days with 1.0%
neem oil (11.7 q ha') followed by Soil
solarization by polythene sheet (60 days) +
Plastic mulching (From sowing to harvest)
(10.06 q ha'), Soil solarization by polythene
sheet (60 days) + Plastic mulching (From
sowing to harvest) + Seed treatment and
three foliar spray at 45,60 and 90 days with
1.0% neem oil (9.02 q ha') and Seed treatment
with propiconazole @ 0.2% (8.68 q ha™).

COR/CP/6.6 Integrated management of stem
gall disease of coriander

(Centre: Middle Gangetic Plain Region -
Dholi)

Lowest disease (PDI=13.89) and highest yield
(19.70 g ha') was recorded in treatment where
soil application with Trichoderma sp. @ 10 kg
ha?' followed by foliar spray with
Azoxystrobin + Tebuconazole @ 0.1% at 45, 60
& 75 DAS and in treatment where soil
application with Trichoderma sp. @ 10 kg ha™
along with seed treatment with carboxin +
thiram @ 0.40%.
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VIII. Cumin

Genetic Resources

CUM/CI/1.1 Germplasm  collection,
characterization, evaluation, conservation
and screening against diseases

(Centres: Gujarat plains and hills region —
Jagudan, Sanand; Central plateau and hills
region - Jobner, Mandor)

Germplasm of cumin conserved at Jagudan,
Jobner, Sanand and Mandor (Table 17)

During this year 214 entries of cumin
germplasm were sown for seed multiplication
and conservation at Jagudan. The seeds of
each entry were collected for conservation.

In this trial 646 germplasm lines obtained
from NRCSS, Ajmer and available at Mandor
were sown for evaluation and maintenance.
Due to very poor germination and plant stand
the trial was vitiated. Although seed for many
lines were saved for next year sowing.

Screening for resistance against Alternaria
blight disease

Total eighteen (15+3) entries of cumin were
screened for the resistance against blight
disease at Jagudan. The minimum disease
intensity was noticed in GC-3 (5.7 %) followed
by GC-4 (10.1 %), while the maximum disease

Table 17: Cumin germplasm collections at various

AICRPS centres
Jagudan 207 7 214
Jobner 70 6 76
Sanand 50 - 50
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intensity was recorded in the entry CUM-30
(59.9 %). The blight disease incidence ranged
from 5.7 to 59.9 per cent.

Screening for resistance against powdery
mildew disease

At Jagudan, eighteen (15+3) entries of cumin
were screened for the resistance against
powdery mildew disease. The minimum
disease intensity was noticed in JC-2010-1 (3.5
%), while the maximum disease intensity was
recorded in the entry CUM-26 (10.2 %). The
powdery mildew incidence ranged from 3.5 to
10.2 per cent.

Screening for resistance against wilt disease

Total forty eight (45+3) entries of cumin were
screened for the resistance against wilt disease
at Jagudan under wilt sick plot conditions.
Overall wilt incidence was very high. The
minimum disease intensity was noticed in
GC-4 (41.75 %) and it was followed by GC-3
(48.5 %). The wilt disease incidence ranged
from 41.75 to 100.00 per cent.

CUM/CI/1.3 Identification of drought
tolerance

(Centre: Central plateau and hills region -
Jobner)

An experiment was conducted during Rabi
2015-16 to identify drought tolerance in
cumin. 30 genotypes were randomly selected
from the germplasm being maintained at
Jobner. The genotypes; UC 238, UC 242, UC
243, UC 292, UC 256 and UC 339 in normal
conditions while UC 292, UC 242, UC 243, UC
260, UC 255 and UC 256 in stress conditions
were top yielders. Based on stress indices UC
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260 was found to be the desirable entry for
drought conditions, followed by UC 250, UC
336, UC 292, UC 253 and UC 234.

Three years data of cumin indicated that the
genotypes UC 238, UC 339, UC 293, RZ 223
and RZ 209 in normal while UC 250, UC 245,
UC 292, UC 247 and UC 257 in stress
conditions were top yielders. Based on stress
indices UC 250 was found to be the desirable
entry for drought conditions, followed by UC
247, UC 257 and UC 240.

Crop Improvement
CUM/CI/2 Coordinated Varietal Trial
CUM/CI/2.4 Coordinated Varietal Trial — 2013

(Centres: Central plateau and hills region —
Ajmer; Gujarat plains and hills region -
Jagudan, Central plateau and hills region -
Jobner)

This trial is started in the year 2013-14 and is
in the 3™ year of progress.

At Ajmer total six entries along with two
check varieties RZ-209 and GC-4 were tested
in the rabi season 2015-16. The trial was laid
down in RBD with three replication with plot
size 2.4 x 4 mt sq, sowing was done on 17
Nov, 2015, germination of the entries was
good, but in the vegetative and plant stand
reduced significantly by the incidence of wilt
+ root rot. During the later stage blight
incidence damaged the crop severely. The
data on yield could not be recorded. Hence
the trial may be treated as failed at the centre.

The trial was considered as vitiated at
Jagudan as the seeds of the entries CUM-30
and CUM-31 were not germinated and the
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entries CUM-28 and CUM-29 had poor seed
germination.

The trial was failed during this year at Jobner
as most of the entries were highly susceptible
to wilt and blight and observed very poor
yield. The trial is to be continued.

CUMY/CI/3 Varietal Evaluation Trial
CUM/C1/3.4 IET on Cumin 2012

(Centre: Central plateau and hills region -
Jobner)

The trial was started at Jobner, in the year
2013-14 and is in the 3™ year of progress.
During rabi season of this year, ten (10) entries
were evaluated. The analysis of variance
revealed significant differences among the
entries for all the traits except branches/plant.
The seed yield ranged from 0.96 to 2.83 q ha™.
Of the ten entries evaluated, JC-95-136
recorded maximum seed yield of 2.83 q ha’!
followed by local check (2.64 q ha'), UC-265
(2.33 q ha''), JC-95-7 (2.25 q ha') and UC-260
(2.21 g ha'), while lowest seed yield of 0.96 q
ha' was recorded in RZ-19.

CUM/CI/3.5 Initial Evaluation Trial 2013

(Centres: Gujarat plains and hills region —
Jagudan)

At Jagudan, ten genotypes of cumin were
evaluated with national check GC-4. The yield
differences were found significant among
entries. But none of the entry found
significantly superior over check. However,
the entries JC-95-119 (6.62 q ha™), JC-2000-28
(6.30 q ha') and JC-2010-1 (6.20 q ha') gave
higher yield than the check GC-4 (5.99 q ha),
which were 10.52, 5.18 and 3.51 per cent
higher than GC-4, respectively.



Project Mode Scheme

Performance evaluation of Cumin
genotypes for Tamil Nadu conditions

(Centre: Periyakulam)

The evaluation of cumin genotypes at
Ramanathapuram had revealed that early
germination (10 days) was registered by the
genotype GC3, and it also recorded earliness
i.e. days to first flowering as 102 days after
sowing followed by RZ-209 as 105 days. The
highest grain yield per plant was recorded by
GC3 and RZ-209 as 1.52g, with estimated
grain yield of 1.52 q ha™.

Similarly under Sivagangai conditions the
highest grain yield per plant was registered
by the genotype GC3 (0.76 g) and RZ-209 (0.76
g) followed by RZ-341 (0.75 g).

Under Periyakulam conditions the highest
grain yield per plant was recorded by the
genotype RZ-209 (1.49 g) followed by RZ-345
(1.48 g) and GC3 (1.48 g).

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 -
Jobner)

The experiment has been failed due to severe
attack of blight and wilt disease.

CUM/CM/5.3 Response of sulphur and bio
regulators on yield and quality of cumin

(Centre: Central plateau and hills region -
Mandor)

71

Annual Report 2015-16

The experiment was conducted at Agriculture
Research Station, Mandor (Agriculture
University, Jodhpur) to find out the effect of
sulphur and bio-regulators on seed yield and
quality of cumin during three consecutive
seasons of 2013-14, 2014-15 and 2015-16.
Pooled data revealed that application of
sulphur @ 45 kg ha' significantly increased
the seed yield over control, 15 & 30 kg S/ha by
23.95 %, 16.34 % and 5.02 %, respectively and
foliar application of bio-regulators at
vegetative and flowering stage recorded
significantly higher seed yield of cumin over
the control (water sprays). Whereas among
the bio-regulators foliar application of TGA @
100 ppm at vegetative and flowering stage
recorded significantly higher seed yield of
cumin by 11.44 % over the control (water
sprays). The highest net return and benefit:
cost ratio (Rs. 93,250 and 3.32) was observed in
application of sulphur @ 45 kg/ha. Similarly
application of TGA @ 100 ppm at vegetative
and flowering stage recorded maximum net
return of Rs. 86,120/ha with B: C ratio of 3.12.
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Fig. 23: Pooled data on seed yield (q ha') and B: C
ratio as influenced by sulphur and bio regulators

Note: Treatments

T, - Control (No Sulphur application)
T, - S-15 kg/ha

T, - S-30 kg/ha

T, - S-45 kg/ha



ICAR - All India Coordinated Research Project on Spices

T, - Water spray at vegetative & flowering
stage

T, - Foliar spray of Ascorbic acid (100 ppm) at
vegetative & flowering stage

T, - Foliar spray TGA (100 ppm) at vegetative
& flowering stage

T, - Foliar spray Salicylic acid (100ppm) at
vegetative & flowering stage

Crop Protection
CUM/CP/6 Disease Management Trial

CUM/CP/6.5 Management of blight and
powdery mildew by spacing and potash
application

(Centre: Gujarat plains and hills region -
Jagudan)

The crop sown by line sowing either 30 cm or
45 cm revealed its superiority over
broadcasting method with respect to increase
in overall yield and reduced intensity of blight
disease. The powdery mildew intensity was
reported low during the season and it was
ranged from 15.58 to 18.92 per cent. The
difference was non-significant among
different treatments. The application of potash
at the rate of 10 kg or 20 kg reduced the
intensity of blight and powdery mildew and
increased the yield. The interaction effect of
spacing and potash levels found to be non-
significant.

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)
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The trial undertaken at Jagudan revealed that
the aphid infestation on umbels differs
significantly among different treatments.
Thiamethoxam 25WG @ 25g a.i/ha followed by
thiacloprid 21.7 SC @ 25g a.i/ha had registered
the least (3.34%) umbels aphid infestation at
7days after second spray. The plots sprayed
with thiamethoxam 25WG @ 25g a.i/ha
followed by clothianidin 50WDG @ 20g a.i/ha
had registered 6.66 per cent aphid infestation
at 7days after second spray but it was
statistically at par with the treatment of
acetamiprid 20SP @ 20g a.i/ha followed by
thiacloprid 21.75C @ 25g a.i./ha (7.69%). Non -
protected plots of cumin had exhibited the
highest (37.63%) per cent umbels aphid
infestation at 7days after second spray.

Mean population of coccinellids varied
significantly among different treatments.
However, mean population of predatory
coccinellids varied from 1.82 (acetamiprid
20SP @ 20g a.i/ha followed by clothianidin
50WDG @ 20g a.i./ ha) to 3.06 per plant
(untreated control; carbosulfan 25 EC @ 250g
a.i. /ha followed by verticillium lecanii 1.15 WP
@ 40 g/10lit.

At Jobner experiment has been failed due to
severe attack of blight and wilt disease.

CUM/CP/6.7 Management of powdery
mildew in cumin through new chemicals

(Centre: Central plateau and hills region —
Jobner)

The experiment has been failed due to severe
attack of blight and wilt disease.
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IX. Fennel

Genetic Resources

FNL/CI/1.1 Germplasm collection,
characterization, evaluation, conservation 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)

Table 18 shows the germplasm collection and
maintained at various AICRPS centres

Out of sixty accessions evaluated at Dholi, fifteen
accessions namely- RF-66 (IC-0598507), RF-27
(0598490), RE-38 (1C-0598501), RF-71, RE-69 (IC-
0598496), RF-74, RF-13 (IC-0598510), RF-21 (IC-
0598511), RF-29 (IC-0598506), RF-28 (1C-059493),
RF-18 (IC-0598500), RE-61 (IC-0598514), RF-62
(IC-0598504), RE-10 (IC0598512) and RF-15 gave
the highest yield ranging from 72.19 to 54.62 g
per plant as compared to the best check variety
GF-2 (50.10 g). Among the fifteen promising

accessions, RF-66 produced the highest yield
72.19 g per plant followed by RF-27 (69.72 g).

At Kumarganj, 156 germplasm of fennel were
evaluated and recorded maximum yield in NDF-
46 (58.52 g plant™) followed by NDF-51 (52.62 g
plant™), NDF-5 (51.75 g plant?) and NDF-49.62
g plant?). Incidence of powdery mildew was
recorded at the time of maturity. Hence yield is
not affected by the disease.

At Hisar, the seed yield of the germplasm ranged
from 32.8 g plant™ (HF-220) to 95.5 g plant™ (HF-
150). The most promising lines were HF-113, HF-
148, HF-150, HF-157, HF-167, HF-172, HE-175,
HF-220, HF-221 and HF-231.

During the Rabi season, the 159 indigenous and
2 exotic entries of fennel were evaluated for
different yield attributes with GF-12 as check at
Jagudan. Among them nine entries were dwarf
types, having less than 125 cm plant height.
Eight entries had good branches i.e. more than 8
branches per plant. Thirteen entries recorded

Table 18: Germplasm collection of fennel in various AICRPS centres

Dholi 60 0 - 60
Guntur 2 - - 2
Hisar 160 4 - 164
Jagudan 161 - 2 163
Jobner 137 - - 137
Kumarganj 140 - - 140
Pantnagar 21 - - 21
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more than 27 umbellates per umbel. Ten entries
observed early maturity (< 143 days). Fifteen
entries isolated as high yielder recorded more
than 30 g/ plant grain yield.

Screening for resistance against Ramularia
blight disease (Caused by: Ramularia foeniculi)

During Kharif season, total thirty eight (36 +2)
entries of fennel were screened under natural
conditions at Jagudan. None of the entry was
found free from the Ramularia blight. The
minimum intensity of Ramularia blight was
noticed in Selection-49 (15.0 %) and it was
followed by Selection-62 (15.2 %), Selection-35
(15.3 %), Selection-20 (15.4 %) and Selection-3
(15.5%). The per cent disease intensity was
ranged between 15.0 and 35.4 per cent. Among
the forty six (42+4) entries of fennel screened
during Rabi season at Jagudan, none of the entry
was found free from the Ramularia blight
intensity. The minimum intensity of Ramularia
blight was noticed in JF-671-4 (10.9 %) and it was
followed by JF-2013-11 (11.2 %), JF-2013-28 (12.0
%), FNL-83 (12.1 %), FNL-86 (12.2%), FNL-80
(12.3 %) and JF-2012-6 (12.4 %). The per cent
disease intensity ranged between 8.9 and 25.0
per cent.

Crop Improvement
FNL/CI/2 Coordinated Varietal Trial

FNL/CI/2.6 Coordinated Varietal Trial on
Fennel 2015 Series — Series IX

(Centres: Central plateau and hills region -
Ajmer, Jabalpur, Jobner; Middle Gangetic Plain
Region — Dholi, Kumarganj; Trans Gangetic
Plain Region — Hisar; Gujarat plains and hills
region - Jagudan; Western Himalayan Region -
Pantnagar)

Fifteen entries were evaluated at Ajmer during
the Rabi season. The entry FNL 81 recorded
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maximum seed yield of 30.48 q ha' followed by
check RF-205 (29.45q ha).

Among the fifteen genotypes of fennel tested at
Jabalpur, FNL 78 gave early flowing (93.66 days)
with minimum number of umbel/ plant (14.89).
Maximum plant height was noted in FNL 86
(163.08 cm) and it was minimum with FNL 77
(127.97cm). In terms of yield the check variety
RF 205 recorded maximum yield (16.42 q ha™).

The analysis of variance revealed significant
differences among the entries for all the traits at
Jobner. The seed yield ranged from 29.29 to 5.74
q ha'. Of the seventeen entries evaluated, the
entry RF-143 recorded maximum seed yield of
29.29 g ha™ followed by RF-101 (27.27 g ha™), RF-
281 (26.51 q ha'), RF-205 (26.37 q ha), FNL-82
(26.07 q ha') and FNL-80 (25.46 q ha'), while
lowest seed yield of 5.74 q ha™! was recorded in
FNL-88.

Among thirteen entries and three check varieties
tested at Dholi, FNL-88 and FNL-87 recorded
significantly higher number of umbels per plant
(93.83 & 92.17 respectively), number of umbellets
per umbel (69.17 & 68.00 respectively) and
number of grains per umbellet (47.33 & 47.16
respectively) as compared to best check variety
Rajendra Saurbh. However, yield of RF-88 and
RF-87 were not significant as compared to best
check variety Rajendra Saurabh.

Out of 16 genotypes of fennel tested at
Kumarganj under CVT, the highest yield was

Fig. 24: CVT fennel at Jobner



observed in FNL-86 (15.62 q ha') as compared
to FNL-84 (14.16 q ha'), FNL-78 (13.54 q ha)
and FNL-89 (13.33 q ha™).

At Hisar, significant differences were observed for
all the parameters. Plant height ranged from 109.7
to 152.7, number of branches 7.2 to 9.9, umbels
per plant 28.2 to 39.8, umbellate per umbel 23.2 to
30.6 and seeds per umbel 372.9 to 620.1 Maximum
seed yield recorded was 20.91 q ha® in FNL-84
followed by FNL-83 (20.33 q ha') and FNL-88
(19.22 q ha).

The yield differences among the entries were
found significant at Jagudan. The entry FNL-77
(15.42 g ha') produced significantly higher seed
yield over two national check, RF 205 (13.62 q
ha') and RF 201 (12.64 q ha') as well as local
check GF 12 (13.38 q ha) which were 13.31, 21.99
and 15.24 per cent higher, respectively.

The significant differences were observed for all
the characters except umbellate per umbel at
Pantnagar. Highest yield (25.87 q ha™) was
recorded in FNL-87.

FNL/CI/3 Varietal Evaluation Trial
FNL/CI/3.4 Initial Evaluation Trial 2014

(Centre: Central plateau and hills region —
Jobner; Western Himalayan Region — Pantnagar;
Trans Gangetic Plain Region — Hisar)

The trial is in the 2™ year of progress at Jobner.
The analysis of variance revealed significant
differences among the entries for all the traits.
The seed yield ranged from 19.62 to 28.51 q ha™.
Of the ten entries evaluated, UF-286 recorded
maximum seed yield of 28.51 q ha' followed by
UF-287 (25.55 q ha™), RF-125 (25.00 q ha) and
UF-284 (24.96 q ha') while lowest seed yield of
19.62 q ha was recorded in UF-285.

At Hisar, the initial evaluation trial (IET) in fennel
was conducted with ten accessions along with HF-
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33 as check. Maximum seed yield was recorded in
HF-179 (21.17 q ha) followed by HF-146 (19.70 q
ha') showing an increase of 29.9 and 20.9 % (over
check), from two years mean respectively.

FNL/CI1/3.5 Initial Evaluation Trial 2015

(Centre: Gujarat plains and hills region —
Jagudan; Middle Gangetic Plain Region —
Kumarganj, Dholi)

Ten entries were evaluated including check GF-
12. The yield differences among the entries were
found significant. An entry JF-2013-21 gave
significantly higher yield (14.36 q ha™) followed
by JF-2013-19 (13.86 q ha™) which were 15.05 and
11.04 per cent higher than check variety GF-12.

Ten genotypes of fennel including check were
tested in IET. Maximum yield was recorded in

g

Fig. 25: Yield (q ha?) of fennel entries in IET at
Jagudan

NDF-84 (15.20 q ha') and minimum in NDF-74
(13.05 g ha') in comparison to NDF-6 (ch) 12.43
qha'.

Nine entries and two checks were tested.
Between two checks, GF-11 was found superior
as compared to other check variety Rajendra
Saurabh regarding all the character except
number of grain per umbellet. Among nine
entries and two check variety, none of the entries
were found significant superior regarding all the
characters. But RF-55 gave more number of
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primary branches per plant (11.00), number of
umbels per plant (48.13), yield per plot (0.80 kg
5.4m?) and yield per hectare (14.81 q ha™) as
compared to other entries and check varieties.

Crop Management
FNL/CM/5 Nutrient Management Trial

FNL/CM/5.4: Effect of ferrous and zinc
enriched FYM on yield and quality of fennel

(Centres: Gujarat plains and hills region -
Jagudan)

The seed yield of fennel was influenced
significantly due to different micronutrient
treatments at Jagudan. Among the different
treatments, application of 3.0 kg Fe + 1.5 kg Zn/
ha enriched with FYM @ 200 kg/ha along with
recommended dose of fertilizer (T,) produced
significantly higher seed yield over rest of the
treatments, but remained at par with treatments
T,: RDF (90 kg N + 30 kg P,O, /ha) + 200 kg FYM
enriched with 1.5 kg Zn/ha and T,: RDF + 200 kg
FYM enriched with 3.0 kg Fe/ha. The lower seed
yield of fennel was recorded with the treatment
with recommended dose of fertilizer i.e. 90 + 30
kg NP/ha (T)). The treatment T,: RDF + 200 kg
FYM enriched with 3.0 kg Fe/ha + 1.5 kg
recorded higher plant height, number of umbels/
plant, number of umballates/umbel and number
of seeds/umballates during investigation period.
The effect of different treatments on volatile oil
content and test weight were found non-
significant.
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FNL/CM/5.5 Standardization of drip
fertigation in fennel

(Centres: Central plateau and hills region -
Jobner)

The experiment was conducted during
Rabi 2015-16. The soil was loamy sand, low in
organic carbon (0.23 %), available N (143.5 kg
ha'), available P (8.8 kg ha') and medium in
available K (169.6 kg ha™) with alkaline (pH 8.1)
in reaction having 1.48 Mg/m? bulk density, 2.57
Mg/m?® particle density, 13.45 % field capacity
and 4.13 % permanent wilting point at the
beginning of the experiment. The ten treatments
consisted of surface irrigation with conventional
fertilization, drip irrigation with 50, 75 and 100%
conventional fertilization and drip fertigation
with 50, 75 and 100% recommended dose of
nitrogen and recommended dose of fertilizers
were evaluated. The results showed that drip
irrigation as well as drip fertigation significantly
increased the plant height, umbels/ plant,
umbellets /Jumbel, seeds per umbel, test weight,
seed yield and water use efficiency of fennel as
compared to surface irrigation with
conventional fertilization. The drip fertigation
with 75% RDF recorded significantly higher
plant height (121.16 cm), umbels/plant (30.64),
umbellets/umbel (25.08), seeds/umbel (411.1),
test weight (6.07g), seed yield (25.80 q ha) and
water use efficiency (5.86 kg/ha-mm). However
it remained at par to drip fertigation with 100%
RDF and drip fertigation with 100% RDN.
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X. Fenugreek

Genetic Resources

FGK/CI/1.1 Germplasm collection,
characterization, evaluation, conservation
and screening against diseases

(Centres: 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)

Germplasm of fenugreek maintained at
various AICRPS centres (Table 19)

Fig. 26: Variabilty in germplasm of fenugreek at
Jobner
One hundred seventy five accessions of
fenugreek were maintained and evaluated at
Dholi. Among the evaluated accessions,
eighteen accessions namely- RM-206, RM-200,
RM-201 (IC-590114), RM-191 (IC-590098), RM-
199 (IC-590096), HM-144, RM-208, RM-198
(IC-590126), RM-205, J. Fenu-148, RM-189 (IC-
590125), RM-203 (IC-590099), RM-196 (IC-
590105), J. Fenu-270, J. Fenu- 102, RM-112,
HM-10 and Sel. 37 gave the highest yield per
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plot ranging from 1.30 to 1.06 kg 5.4m? as
compared to best check variety Hisar Sonali
(1.03 kg per 5.4m™ plot). Among eighteen
promising accessions, RM-206 was the
topmost yielder with 1.3 kg per 5.4m? plot.

One hundred and ninety accessions of
fenugreek were maintained and evaluated at
Kumarganj. The highest yield was found in
NDM-15 (4.6 g plant™) followed by NDM-17
(4.5 g plant?), NDM-45 (4.5 g plant™), NDM-76
(4.5 g plant’) and NDM-16 (4.3 g plant?). Data
on incidence of Cercospora leaf spot was also
recorded and found minimum disease
intensity in NDM-7 (15.0 %) Followed by
NDM-2 (17.5 %), NDM-6 (17.5 %), NDM-27
(18.2 %) and NDM-29 (18.9 %) in comparison
to Hisar Sonali (42.5 %) and PGB-2 (40.0 %).

At Guntur 124 germplasm lines along with ten
checks were evaluated in Augmented Block
Design. Among the entries evaluated, only
four entries i.e. LFC-51 (1.77 g plant™), LFC-74
(1.37 g plant™), LFC-66 (1.34 g plant™) and
LFC-67 (1.33 g plant') were significantly
superior to the best check APHU Methi-1 (1.10

g plant™).

One hundred and ten germplasm accessions
were evaluated at Jobner, along with nine
checks namely RMt-1, RMt-305, RMt-365,
RMt-361, RMt-354, RMt-303, RMt-351, RMt-
143 and Local Check. Wide range of variability
was found for all the characters studied. Out
of 110 accessions, 18 accessions were better
than best check variety RMt-361 (35 g.). Some
of the promising accessions identified on the
basis of grain yield per 5 plants were LFC-85
(58 g.), LFC-86 (53 g.), LFC-5, LFC-17, LFC-84,
LFC-123 (41 g.), LFC-113 (39 g.), LFC-21 and
LFC-32 (38 g.).
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Table 19: Germplasm collection of fenugreek in
various AICRPS centres

Dholi 175 7 182
Guntur 124 - 124
Hisar 373 8 381
Jagudan 75 - 75
Jobner 348 - 348
Kumarganj 190 = 190
Pantnagar 65 - 65

Screening of germplasm

Powdery mildew disease (Caused by:
Erysiphe polygoni and Leveillula taurica)

Total ten (9+1) entries of fenugreek were
screened under natural condition. None of the
entry was found free from the powdery
mildew incidence. The minimum incidence
was noticed in JFg -80 (5.0 %), while the
maximum per cent disease intensity was
recorded in entry GM-2 (16.2 %). The per cent
disease intensity was ranged between 5.0 and
16.2 per cent.

One hundred and twenty one entries of
fenugreek were screened under this trial
against powdery mildew disease. Thirty two
entries viz., LFC-6, LFC-7, LFC-8, LFC-9, LEC-
11, LFC-12, LFC-17, LFC-19, LFC-20, LFC-23,
LFC-37, LFC-38, LFC-39, LFC-40, LFC-41, LFC-
49, LFC-50, LFC-55, LFC-56, LFC-74, LFC-88,
LFC-89, LFC-90, LFC-92, LFC-93, LFC-98, LFC-
108, LFC-110, LFC-111, LFC-113, Hisar Sonali
I and Hisar Sonali II were observed as
moderately resistant against powdery mildew
disease.
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Crop Improvement
FGK/CI/2 Coordinated Varietal Trial

FGK/CI1/2.4 Coordinated Varietal Trial 2015
Series IX

(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; Western
Himalayan Region — Pantnagar; Eastern
plateau and hills region — Raigarh; Western
dry region - Kota)

At Ajmer, highest yield was recorded in FGK
85 i.e. 21.33 q ha™ followed by FGK-86 i.e. 21.17
q ha™. The check variety RMt-361 gave 18.68 q
ha' seed yield.

At Jabalpur, early flowering was observed in
RMt 361(40.0) days and it was maximum in
FGK 92 (45.33 days). The plant height was
maximum in FGK 80 (83.37) with minimum
seed yield (16.70 q ha'). Maximum yield was
recorded by RMt 361 (25.30 q ha).

The analysis of variance revealed significant
differences among the entries for all the traits
except days to flowering at Jobner. The seed
yield ranged from 3.19 to 22.91 q ha™. Of the
eighteen entries evaluated, FGK-88 recorded
maximum seed yield of 22.91 q ha' followed
by RMt-361 check (21.94 q ha'), FGK-79, FGK-
86 (21.75 q ha'), FGK-83 (21.43 q ha) and
FGK-82 (20.74 q ha'), while lowest yield of
3.19 q ha! was recorded in FGK-92. The
entries FGK-79 and FGK-83 were observed as
moderately resistant against powdery mildew
disease.



At Coimbatore, the plant height varied from
36.10 cm (RMt 361) to 42.69 cm (FGK 82). The
genotype FGK 93 (27.00) recorded maximum
number of pods per plant and the genotype
FGK 92 (17.11) recorded lowest number of
pods per plant. Seed yield per plot (1 m?)
varied from 33.99 g to 42.99 g with a mean of
37.85 g. The highest seed yield of 4.29 q ha’!
was recorded by FGK 86 whereas the local
check CO 2 and national check RMt-361 has
recorded a seed yield of 3.39 q ha' and 3.83 q
ha' respectively.

Among fifteen entries and two check varieties
tested at Dholi, FGK-93, Hisar Sonali, FGK-84
and FGK-82 produced significantly higher
number of pods per plant (133.76, 107.80, 93.33
and 90.27, respectively) as compared to best
check variety Rajendra Kanti (73.80). FGK-80,
FGK-82, FGK-83, FGK-84, FGK-88, FGK-89,
Hisar Sonali, FGK-91 and FGK-145 recorded
late maturity as compared to early maturing
check variety Rajendra Kanti. Regarding yield,
none of entries were found significantly
superior as compared to best check variety
Rajendra Kanti. However, FGK-93 and Hisar
Sonali produced higher number of pods per
plant (133.76 & 107.80), and yield per plot
(1.83 & 1.83kg 6m™) or yield per hectare (30.55
& 30.50 q) as compared to other promising
entries and check varieties.

At Kumarganj, maximum yield was recorded
in FGK-82 (13.5 q ha') followed by FGK-79
(12.49 q ha'), FGK-81 (12.14 q ha'), FGK-84
(12.01 q ha') and FGK-80 (11.80 q ha). During
the year, only Cercospora leaf spot incidence
was observed and minimum disease intensity
was recorded in FGK-92 (3.8 %) followed by
FGK- 93 (5.0 %), FGK-81 (7.5 %), FGK-84 (9.5
%) and FGK-86 (10.5 %) in comparision to
RMt-361 (24.5 %).

At Guntur, fifteen genotypes from different
coordinating centers were evaluated along

79

Annual Report 2015-16

with two checks in RBD replicated thrice.
Among the seventeen entries evaluated, none
of the entries were found significantly better
than the best check AM-1. However, the
entries FGK-86 (4.33 q ha') and FGK-85 (4.22
q ha') recorded significantly higher yield over
national check RMt-361 (3.47 q ha).

Significant differences were obtained for all
the parameters at Hisar. Plant height ranged
from 57.8 to 104.5 cm, pods per plant 36.5 to
94.5, length of pods 7.0 to 8.5 and seeds per
pod 14.4 to 16.4. Maximum seed yield (22.63 q
ha') was recorded in Hisar Sonali followed by
FGK-89 (22.55 q ha) and FGK-83 (20.49 q ha™).

At Jagudan, significant yield differences were
observed among the entries but none of the
entries found significantly superior over best
check GM-2. However, the entries FGK-91 and
FGK-79 gave higher yield (17.59 q ha' and
16.16 q ha') over best check GM-2, which
were 9.34 and 0.44 per cent higher
respectively. These two entries recorded
significantly higher yield of 32.47 and 21.69
per cent over national check RMt-361.

Out of 16 entries evaluated during Rabi season
at Navsari, FGK-83 (14.19 q ha'), FGK-86
(13.82 q ha'), FGK-81 (13.64 q ha'), FGK-87
(13.45 q ha'), FGK-89 (13.33 q ha') and FGK-
91 (12.96 q ha') recorded significantly higher
seed yield over HM-57. The highest yielding
entries were also found promising for other
related yield contributing characters like
number of pods per plant, pod length and
number of seeds per pod.

At Pantnagar maximum seed yield (22.31 q
ha') was recorded in FGK-88.

At Raigarh, none of entries performed better
over local check and RMt 361 (329 g plot™)
while two entries FGK 91(325.3 g plot!) and
FGK 87 (325 g plot!) were at par with national
checks.
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At Kota the seed yield ranged from 2.00 -
12.88 q ha'. During the first year of
evaluation, FGK 91 and Hisar Sonali were
found to be the best performing entries in
terms of seed yield, yielding 12.88 q ha!
followed by Hisar Sonali (12.67 q ha') and
showing 6.13 per cent higher yield over the
check RMt 361. The entry FGK — 92 did not
show any germination in all the three
replications. The mean days to flowering
ranged from 51 days (FGK 89) to 63 days (FGK
93); days to maturity from 112 days (FGK 91)
to 116 days (FGK 83); plant height from 70.28
cm (FGK 93) to 85.79 cm (FGK - 83); pods per
plant from 37.53 (FGK - 89) to 59.60 (FGK 86);
pod length from 7.68 cm (FGK 84) to 9.33 cm
(FGK 91); seeds per pod from 8.87 (FGK 80) to
14.40 (FGK 81) and test weight from10.99 g
(FGK -71) to 13.29 (FGK-77).

FGK/CI1/3 Varietal Evaluation Trial

FGK/CI/3.6 Initial Evaluation Trial on
fenugreek

(Centre: Middle Gangetic Plain Region —
Dholi; Trans Gangetic Plain Region - Hisar)

Among eight entries and two check varieties,
tested at Dholi, RM-204 entry was found
significantly superior in number of pods per
plant and yield per hectare (20.00 q) as
compared to best check variety Rajendra Kanti
(13.33 q).

The initial evaluation trial (IET) in fenugreek
was conducted at Hisar with eight accessions
along with Hisar Sonali and Hisar Suvarna as
check during 2014- 2015 and 2015-2016. The
results indicated that maximum mean seed
yield was recorded in HM-273 (25.91 q ha™)
followed by HM-355 (25.79 q ha) showing an
increase of 15.2 and 14.7 % over Hisar Sonali
(check), respectively.
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Yield (y/ha)

Fig. 27: Yield of fenugreek entries in IET at Dholi

FGK/CI/3.7 Chemo-profiling for identifi-
cation 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)

In the trial on chemo-profiling of fenugreek
varieties, two varieties viz., CO 1 and CO 2
were evaluated at Coimbatore. The seed
shapes of both varieties are angular in shape.
The seed colour of the variety CO 1 is light
brownish yellow in colour and CO 2 is dark
brownish yellow in colour. The variety CO 2
recorded highest thousand seed weight (12.38
g) when compared to CO 1 (11.61 g). The seed
samples have been sent for quality analysis.

At Guntur, LFC-103 variety was produced and
sent for analysis to AICRPS centre, Jobner.

FGK/CI/3.8 Initial Evaluation Trial 2015

(Centres: Middle Gangetic Plain Region -
Kumarganj; Gujarat plains and hills region —
Jagudan; Central plateau and hills region -
Jobner)



Under IET of fenugreek at Kumarganj a total
of 11 entries were tested. Maximum yield was
recorded in NDM-120 (14.37 q ha') followed
NDM-80 (13.88 q ha'), NDM-83 (12.15 q ha),
NDM-112 (11.80 q ha') and NDM-84 (10.97 q
ha?). In case of leaf spot, minimum disease
intensity was observed in NDM-112 (10.5 %)
followed by NDM-111 (15.0 %), NDM-80 (20.6
%), NDM-83 (20.5 %) in comparison to Hisar
Sonali (40.5 %).

At Jagudan, the yield differences were found
significant among entries during the year. The
entries JFg-2013-2 and JFg-2013-8 gave higher
yield (13.38 and 13.15 q ha™ respectively) than
GM-2, which was 8.96 and 7.08 per cent
higher over GM-2, respectively.
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In Rabi 2015-16, ten entries were evaluated at
Jobner. The analysis of variance revealed
significant differences among the entries for
all the traits including seed yield. The seed
yield ranged from 7.73 to 19.30 q ha™. Of the
ten entries evaluated, entry UM-411 recorded
maximum seed yield of 19.30 q ha' followed
by UM-410 (13.33 q ha'), RMt-361 (12.77 q ha
) and RMt-1 (12.22 q ha'), while lowest yield
of 7.73 q ha! was recorded in UM-415. Ten
(IET) entries of fenugreek were screened
against powdery mildew disease. Entries
UM-398 and UM-415 were observed
moderately resistant against powdery mildew
disease.
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XI. Monitoring

Monitoring and reviewing the progress of
work in the centres was done by Project
Coordinator and Scientists of PC unit visiting
the centres and also through e-mail and
phone. Monthly progress report and budget
utilization certificates sent from the centres
were reviewed critically and suggestions were
given to carry out the research activities in the

centre. A seed spices monitoring committee
was formed during the workshop for
reviewing the progress of work in the seed
spices centres and this team consisting of Dr.
Gopal Lal from NRCSS, Ajmer and Dr.
Dhirendra Singh from SKNAU, Jobner visited
the seed spices centres and reviewed the
progress made.

Visit to the centres during the period from 1% April 2015 to 31% March 2016

AICRPS Center, Ambalavayal, KAU

AICRPS Center Panniyur, KVK Kannur

AICRPS Project mode center Trichur

AICRPS Center at YS Parmer Hort. University, Solan

AICRPS Center at Spices Board and ICAR RC for NEHR at Gangatok
Kerala Agricultural University, Trichur

AICRP Spices Center , TNAU, Coimbatore

AICRP Spices Center , TNAU, Coimbatore

Visit to AICRPS voluntary center Ajmer
COH, Bengaluru (Project Mode centre)

Seed Spices Monitoring team - Pantnagar, Jagudan, Kumarganj,

AICRPS Panniyur center and farmer fields

Sl. No. Date Centre visited
1. 10-06-2015 to 11-06-2015 AICRPS center, Jagudan
2. 16-06-2015 to 18-06-2015 AICRPS center, Chintapalle
3. 06-07-2015
4. 23 to 30-07-2015 AICRPS Center, Dholi, Bihar
5. 11 to 12-08-2015 AICRPS Center at Coimbatore
6 18-08-2015
7 24-08-2015
8 06-09-2015
9 15 to 20-09-2015
10. 28-10-2015
11. 04-11-2015
12. 28.11.2015
13. 15 to 19-12-2015 TNAU, Coimbatore
14. 05-01-2016 KAU, Ambalavayal
15. 30-01 to 01-02-2016 AICRPS Jobner center
16. 01 to 05-02-2016
17. 09-02-2016
18. 21-02-2016 to 29-02-2016
Guntur, Dholi
19. 23 to 24-02-2016 AICRPS center at Sirsi
20 09-03-2016
21. 29-03-2016 KAU Trichur

Project coordinator and Seed Spices monitoring team visit to centres
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XII. Annual Group Meeting

The 26™ annual group meeting of ICAR-All
India Coordinated Research Project on Spices
was conducted during 5-7" October 2015
under the guidance of Dr V.A. Parthasarathy
Former Director, ICAR-IISR and National
Coordinator, Bioversity international and Dr.
M. Anandaraj, Director, ICAR-IISR in the
presence of Dr. Balraj Singh, Director,
National Research Center for Seed Spices,
Ajmer, Dr. Homey Cheriyan, Director,
Directorate of Arecanut and Spices
Development, Kozhikode and Dr. Jitendra
Kumar, Director, Directorate of Medicinal
Plants Research, Anand at ICAR- Indian
Institute of Spices Research, Kozhikode,
Kerala.

Luminaries like Dr. P. N. Jagadev, Director of
Research, OUAT, Bhubaneswar, Dr.
Satyanarayana Reddy, Director of Research,
SKLTSHU, Hyderabad; Dr. James George,
Project Coordinator, AICRP on Tuber Crops,
Dr. H. P. Maheswarappa, Project Coordinator,
AICRP on Palms, Dr. Devasahayam, Head,
Division of Crop Protection, Dr. T. John
Zachariah, Head, Division of Crop
Production, Dr. B. Sasikumar, Head, Division
of Crop Improvement and Biotechnology, Dr.
S. ]J. Ankegowda, Head, IISR Research Station
Appangala from Indian Institute of Spices
Research; Dr. Gopal Lal, Principal Scientist,
NRC for Seed Spices were present to help and
guide us through the proceedings.

In the inaugural session the Project
Coordinator presented the action taken report
(ATR) on the recommendations of previous
meeting and that was approved by the
workshop. There were 5 technical sessions
under Genetic Resources & Crop
Improvement, Crop Management, Crop
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Protection, Varietal Release and Transfer of
Technology where presentations were done
by various workers on the progress made. The
projects were discussed thoroughly,
suggestions were given and also new projects
were approved in the workshop.

Inauguration of the workshop by the chief guest
Dr. V. A. Parthasarathy

A brain storming session on small cardamom
- way forward was also conducted
simultaneously under the chairmanship of Dr.
M. Anandaraj and Dr. M. N. Venugopal.
Experts like Dr. Varadarasan, Former
Entomologist from ICRI, Dr. V. Krishnakumar,
Crop management expert from CPCRI
(formerly from ICRI), Dr. Goplalakrishnan,
Dy. Director (Development), Spices Board
were the experts in addition to all research
workers on cardamom from IISR, KAU, UHS
Shimoga, Spices Board, ICRI, AICRPS. An
action plan was presented by Dr. S. J.
Ankegowda, Head ICAR-IISR Regional
Station, Appangala and was discussed.

An industry — scientist interface on spices was
also conducted under the chairmanship of Dr.
M. Anandaraj and Mr. Philip Kuruivilla
Chairman, WSO. Dr. Prabir Benerjee, Chief
Operaing Officer Amalgamated Plantations
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Pvt. Limited (A TATA enterprise), Kolkata,
presented their initiatives on spices in the NE
states. He said spices production in NE should
be the focal point if India has to regain the top
spot in black pepper/ spices production. The
AICRP and IISR promised to extend help in
TOT of varieties and technologies developed
by them in the NE. Two most important
decisions are finalization of common GAPS
for cumin, black pepper and cardamom in the
next 2 months and aggressive campaigning
with the help of Industry, Spices Board and
DASD under NHM with technical knowledge
from AICRPS, IISR and NRCSS.
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Scientist-Industry Interface meeting

In addition to general recommendations,
some important decisions taken are

1. The unique germplasam collections
presented in this workshop - for eg.
‘Madagascar clove’, high value black
ginger, extra long spike black pepper, leaf
blight resistant large cardamom, leaf
disease tolerant turmeric, thrips resistant
cardamom, many specialty farmers
varieties in nutmeg - will be registered
with — NBPGR/ PPV&FRA as early as
possible.

2. In view of spices gaining importance the
centers were asked to take up
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programmes in more spices crops for
example Sikkim will take up programmes
in ginger, Kammarpally (Telangana),
Pasighat (Arunachal) and Medziphema
(Nagaland), Pottangi (Odisha) on black
pepper, coriander and fenugreek etc. as
per the growing importance of these crops
in these regions.

As we have many varieties with yield
potential, in all future CVTs for resistance
to biotic and abiotic stress and quality will
be given highest priority.

The state of art facilities and expertise
available at IISR and NRCSS and if needed
at NBPGR will be wutilized for
confirmation of quality parameters,
chemo profiling, DNA finger printing,
correct identification of pathogens etc. to
avoid confusion.

All nurseries of AICRP centers have to be
accredited for production of nucleus
(Breeders seed) planting materials. The
help of DASD who are the authorized
agency to accredit the nurseries, will be
taken

The AICRPS centers will collect and
provide information on the regions where
the best clean and quality spices are gown
in their jurisdiction for the industry.

Since in vitro screening methods were yet
to be standardized for confirming
resistance to biotic and abiotic stresses in
seed spices — the screening has to be done
in identified hot spot regions for each crop
and the disease/pest/ drought before they
are recommended for the specific trait.
Whereever required the help from NRCSS
should be taken.



Some important New Projects initiated from
this year are

Coordinated Varietal Trial on Farmers
varieties of Black Pepper, Small Cardamom;
Chemo-profiling for identification of
industrial types among the released varieties
of fenugreek; Standardization of drip
irrigation and fertigation in coriander, cumin,
fennel; Integrated Management of stem gall
disease of coriander.

In addition 2 other projects were
recommended by the workshop, to be taken in
a project mode for next 3 years with
contingency of Rs. 1 lakh/ year based on
availability of funds. They are

1. Evaluation of seed spices genotypes in
Bengaluru conditions at Department of
Plantation Spices Crops, College of
Horticulture (UHSB), Bengaluru.

2. Studies on the performance of the Nutmeg
(Myristica fragrans Houtt) ecotypes in
coconut based cropping system in Tamil
Nadu, TNAU, Coimbatore

3. In view of the cost of nutmeg scion
materials and grafts the project mode
funding of KAU, Trichur enhanced to 2
lakh/ year

This year the Coimbatore Center, TNAU was
adjusted the best AICRPS center for their
contribution, new initiatives, prompt
reporting, utilization of funds, transfer of
technology and submission of AUCs

Technologies developed

Seven location specific technologies for
various states were recommended

1. Standardization of water requirement for
turmeric through drip irrigation for
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Scientists of AICRPS, Coimbatore centre
receiving “Best AICRPS Centre” Award from the
Chief Guest

Andhra Pradesh, Telangana, Uttar
Pradesh and North Bengal - drip once
in two days at 80% pan evaporation with
4 1/h resulted in increase in yield by 10-15
% in turmeric.

2. Micro irrigation in fennel at 0.8 IW/CPE

ratio with paired row planting is
recommended for higher water use
efficiency (6.96 kg/ha-mm), water saving
(18.9%) and yield increase (107.4%) over
surface irrigation at 1.0 IW/CPE ratio in
Rajasthan.

3. Micro irrigation in fenugreek at 0.6 IW/

CPE ratio with paired row planting is
recommended for higher water use
efficiency (6.74 kg/ha-mm), water saving
(35.3%) and yield increase (49.3%) over
surface irrigation at 1.0 IW/CPE ratio in
Rajasthan.

4. Management of Phytophthora Foot Rot

of Black Pepper in New Plantation in
Kerala - Soil application of Trichoderma
harzianum (MTCC 5179) @ 50 g/vine and
drenching and spraying with Potassium
phosphonate @ 0.3% during May — June
and August — September
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5. Effectiveness of New Molecules of Fungi
toxicants against Phytophthora Foot Rot
of Black Pepper in existing plantation in
Karnataka and Andhra Pradesh - by
spraying and drenching with Fenamidone
(10%) + Mancozeb (50 %) @ 0.1 % + Soil
application of T. harzianum @ 50 g/vine +
neem cake @ 1 kg/vine or alternatively by
applying Potassium phosphonate (0.3%) +
T. harzianum @ 50g + 1 kg Neem cake/ vine
based on cost of chemicals.

6. Management of seed wasp of fennel in
Gujarat and Rajasthan, two foliar sprays
of acetamiprid 0.004% (2g/10lit. water; 20g
a.i. /ha) or thiamethoxam 0.0084% (3.36 g/
10 lit. water; 42g a.i. /ha) were advocated.
First foliar spray should be made at
appearance of seed wasp damage and
subsequent spray should be applied at 10
days after first spray. The PHI of both the
insecticides is 66 days and pesticide
residues detected were far below MRLs.

7. Management of pseudostem rot in small
cardamom in Kerala- Chemical control
by drenching of Carbendazim @ 2g/1 (51/
plant ) at monthly intervals from Feb-May
or biological control by combined
application of Trichoderma harzianum (50
g with 1 kg neem cake) + Pseudomonas
fluorescens (2% spray).

Publications released

18 publications in local languages and English
on package of practices of spices and
technologies/varieties developed by the
centres were released during the workshop.
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Release of varieties

Five high yielding varieties of spices were
recommended for release. One coriander
variety- LCC 219 (Susthira) with high yield,
suitable to rainfed and irrigated conditions
with high essential oil content was
recommended for release in Andhra Pradesh,
Telangana and Tamil Nadu. Two fennel
varieties Ajmer Fennel-2 (AF-2) with high
essential oil content and moderate resistance
to Ramularia blight is recommended for
release at national level and RF-157 with high
yield potential and better seed quality is
recommended for release in Rajasthan,
Gujarat and Haryana. Two fenugreek
varieties, RMt-354 with high yield potential
and moderate resistance to powdery mildew
and downy mildew and Narendra Methi 2
(NDM 69) recommended for release.

The workshop came to an end on 7™ October
2016. During the plenary session Dr. B. K.
Pandey, Principal Scientist from ICAR
Headquarters complemented the work done
in the AICRPS. He also suggested submitting
a copy of all the publications released to the
SMD.
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XIII. Popularization of Technology

Scientist of AICRPS centres are involved in
technology demonstration by conducting
FLD’s to make the technologies developed by
the centre visible to the farmers. Following are
the technologies demonstrated in the year
2015-16:

R/
0.0

Demonstration of ginger portray
propagation for tribal farmers and
resource persons at Wynad (AICRP Head
Quarter)

FLD on high yielding turmeric variety
Co-2 (Coimbatore)

Demonstration of technique of removing
bark of cinnamon, Pro tray propagation

FLD on organic ginger cultivation
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technique for ginger and turmeric,
Processing of black pepper , Processing of
turmeric, Soft wood grafting technique in
nutmeg and kokum, Bush pepper
production technology (Dapoli)

FLD on management of leaf spot disease
through fungicide application (Dholi)

FLD on high yielding high oil content
coriander variety Suguna (LCC-236)
(Guntur)

FLD on disease management technologies
and high yielding varieties of cumin &
coriander and fennel (Jagudan)

FLD on HYV and advance technologies in
fenugreek, cumin and fennel (Jobner)

Pro tray propagation technique for
turmeric (Kammarappally)

Adoption of drip irrigation in cardamom
(Mudigere)

Root grub management in cardamom
(Pampadumpara)

Yield potential of Panniyur varieties
under proper IPDM and High yielding
capacity of Panniyur varieties under
abiotic stress (Panniyur)

FLD on organic cultivation of ginger
(Pottangi)

Biofumigation using cabbage for the
control of soft rot and bacterial wilt
diseases in ginger (Pundibari)

Bush pepper cultivation (Sirsi)

FLD on promising ginger genotype IC-
593889 (5G-26-04) along with check cv
Himgiri (Solan)
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XIV. Success Stories

Success story of local germplasm conservation and cultivation of
Black pepper in Uttara Kannada dist. (Karnataka)

Preamble

As far as the spices are concerned, breeders
targets quality apart from productivity as the
market value of the produce is highly
dependent on quality. Black pepper is a crop
blessed with great genetic diversity and India
is rich in diverse varieties and cultivars of the
black gold. Once the home gardens of the
black pepper growing tracts were dominated
with such local cultivars and these genotypes
were named after their geographical area or
peculiar morphological features. After the
introduction and popularization of high
yielding varieties, many of the local cultivars
were disappeared from the farmer’s field and
its presence is restricted to the germplasm
repositories of few research institutions. Even
though they are not comparable with the
released varieties in the yield potential, their
quality, resistance to biotic and abiotic stresses
and capacity to with stand adverse climatic
conditions are remarkable. Hence preserva-
tion of the valuable genetic resources in
farmer’s field is a matter of great importance.
Apart from conservation point of view,
maintenance of genetic variability gives
protection to the plantation from pest and
disease threat also.

Local germplasm conservation and

cultivation of Black pepper

Mzr. Shridhar Bhat from Sirsi, Karnataka is a
progressive farmer who has succeeded in
conservation of unique black pepper
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genotypes with his inborn interest and
research support.

He has conserved more than twenty local
genotypes of black pepper in an area of five
acres. All these genotypes are well adopted in
this area and are systematically studied by the
scientists. Selections made by him are varying
in their leaf structure, yield, berry quality and
resistance to pests and diseases. From his
collections, two promising genotypes
(Swaranavalli Surya and Swaranavalli
Shalmala) have been selected and studies are
been taken up. About 22 genotypes have been
identified and are being studied for their
growth and yield potentials. These genotypes
are collected and added to the black pepper
germplasm of Sirsi centre.

He has been cultivating black pepper from last
three decades and presently he is having 1600
vines. Apart from his unique collections, he is
maintaining different local cultivars and
varieties like Thirapu kare, Kari mallisara,
Bilimallisara and Panniyur-1. Mr. Bhat
believes that the low yielding nature of local
cultivars can be rectified with improved agro-
techniques, and they are resistant to major
pests and diseases. The scientists of AICRPS
centre at Sirsi are constantly encouraging him
with necessary technical advice and helping
him for quality analysis of the unique
genotypes. His name has been recommended
for the Plant Genome savior award.
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Impact of technology / variety in spices production
and productivity in Odisha

Since 1995, young enterprising youths of
Pottangi came forward for cultivation of ginger
and turmeric with improved package of
practices. They were supplied with high yielding
varieties of ginger and turmeric and provided
with all improved technology by the scientists

of AICRPS, HARS, Pottangi. After they became
successful in getting a very high return, many
unemployed youth and progressive farmers
were attracted towards the cultivation of ginger
and turmeric.

List of some successful ginger and turmeric growers of Koraput during 2015-16

Dumuri Pujari,
Bandaguda, Khidi,
Semiliguda

Ginger-Suprabha | 8.0
Turmeric-Roma 1.0

580.0
100.0

12,00,000/-
1,00,000/-

17,40,000/-
2,00,000/-

5,40,000/-
1,00,000/-

Rajendra PangiVill:
Hantapur,
Gunthaput Block:
SemiligudaDist:
Koraput

Suprabha 6.0

360.0 9,00,000/- |[10,80,000/- | 1,80,000/-

Danei Hantal,
Similiput, Khurji,
Nandapur

Suprabha 4.0

280.0 6,00,000/- | 8,40,000/- | 2,40,000/-

Kamalu Alasa,
Semili, Khurji,
Nandapur, Koraput

Suprabha 3.0

180.0 4,50,000/- | 5,40,000/- 90,000/-

Selling Price of Ginger (TL Seed) = Rs. 3000/- per Qtl. Turmeric (TL seed) = Rs.2000/- per Qtl.
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XV. UNIQUE GERMPLASM COLLECTION (2015-16)

Karivilanchi-A unique accession with oval berries

“Amachuvadan”- ahigh vielding Pattani pepper- a unique accession with vigorous growth and
farmers variety extrabold berries

Unique nutineg accession

&
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Pawar, A.A., Pethe, U.B. and Lachyan, T .S., 2016,
Study of variability for yield and extent of
variability in vegetative characters in nutmeg
(Myristria fragranas Houtt). Research ]. Agril.
Sci., 7(1): 191-193.

Guntur

Giridhar, K., Surya Kumari, S., Rajani, A., Sarada,
C. and Naram Naidu, L., 2016, Identification of
potential genotypes of fenugreek in rainfed
vertisols for yield and diosgenin content.
Indian |. Agril. Res. (Online first article), DOI:
10.18805/ijare.v0Iof.8603.

Giridhar, K., Surya Kumari, S., Sarada, C. and
Naram Naidu, L., 2016, Crop improvement of
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indicum.) through crossing. J. Spices Aromatic
Crops, 25 (1): 1-6.

Giridhar, K., Surya Kumari, S., Sarada, C., Rajani,
A., Hariprasada Rao, N., Pandravada, S.R. and
Naram Naidu, L., 2015, Exploiting genetic
divergence for crop improvement in coriander
(Coriandrum sativum L.): A neglected and
underutilized crop. Indian ]. Plant Genetic
Resources, 28(2): 222-228.

Jagudan

Amin, A.U., Patel, S.M., Patel, S.G. and Patel, S.P,,
2015, Productivity and economics of fennel
(Foeniculum vulgare Mill.) based intercropping.
Int. ]. Seed Spices. July 2015 pp: 59-62.

Jobner

Jat, M. L., Shivran, A. C., Puniya, M. M., Boori, P.
K., Ola, B. L. and Verma, H. P., 2015, Effect of
drip irrigation scheduling on growth and seed
production of fennel (Foeniculum vulgare Mill.)
under semi-arid agro-climatic condition. Int. J.
Seed Spices, 5(2): 67-73.
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Kuri, B.R,, Jat, N.L., Shivran, A.C., Saharawat, Y.S.,
Bana, R.S. and Dadarwal, R.S., 2015, Effect of
sowing time, varieties and plant growth
regulators on growth, physiological indices
and productivity of coriander (Coriandrum
sativum). Indian |. Agron., 60(3): 464-470.

Mittal, G.K.,, Shivran, A.C., Singh, D., Saxena, S. N.,
Rathore, S. S., Sharma, L. K., Singh, B. and
Singh, B., 2016, Variation in essential oil
constituents of fennel (Foeniculum vulgare Mill)
varieties. Int. ]. Seed Spices, 6(1): 74-77.

Puniya, M. M., Yadav, S. S. and Shivran, A. C., 2015,
Productivity, profitability and nitrogen-use
efficiency of barley (Hordeum vulgare) as
influenced by weed management and nitrogen
fertilization under hot semi-arid ecologies of
Rajasthan. Indian |. Agron., 60(4): 564-469.

Shekhawat, K.S., Shivran, A.C., Singh, D., Mittal,
G.K. and Singh, B., 2016, Integrated
management of diseases and pest through
organic farming approaches in fenugreek
(Trigonella foenum-graecum L.). Int. . Seed
Spices, 6(1): 39-42.

Shivran, A. C. and Jat, N. L., 2015, Integrated
nutrient management influenced growth, yield
and economics of fennel (Foeniculum vulgare)

under semi arid conditions. Indian |. Agronomy,
60 (2): 318-323.

Shivran, A. C., Yadav, S. S., Sharma, O. P, Yadav, L.
R., Dudwal, B. L. and Meena, O. P., 2015,
Response of phosphorus, phosphate
solubilizing bacteria and zinc on yield and
quality of blond psyllium (Plantago ovata
Forsk). Int. ]. Seed Spices, 5(2): 49-54.

Shivran, A.C. and Meena, O.P, 2015, Impact of Soil
Type and Saline Water Irrigation on Soil
Salinity and Productivity of Blond Psyllium
(Plantago ovata Forsk). J. Soil Salinity and Water
Quality, 7(2): 148-151.



Shivran, A.C., 2015, Effect of seed rate and sowing
methods on productivity of Isabgol (Plantago
ovata Forsk) under salinity affected semi-arid
region of Rajasthan. J. Soil Salinity and Water
Quality, 7(2): 144-147.

Shivran, A.C., 2016, Growth, yield and nutrient
uptake of isabgol (Plantago ovata Forsk) with
phosphorus, PSB and zinc fertilization. Int. J.
Seed Spices, 6(1): 66-73.

Shivran, A.C.,, Jat, N.L., Singh, D., Rajput, S.S. and
Mittal, G.K., 2016, Effect of integrated nutrient
management on productivity and economics
of fenugreek (Trigonella foenum-graecum).
Legqume Research-An Int. |., 39(2): 279-283.

Verma, H.P.,, Chovatia, P.K., Sharma, S. and
Shivran, A.C., 2015, Growth and yield of
Cowpea as influenced by Nitrogen and
Phosphorus levels on medium black soils of
Gujarat. Annals of Agril. Res., New Series, 36 (4):
400-404.

Kumarganj

Chaubey, A.N. and Mishra, R.S., 2016, Effect of
environmental stimuli on the population
dynamic of white fly and development of leaf
curl virus of chilli (Capsicum annum L.)”. The
Journal of Environmental Biology, 1/206, Vikas
Nager Lucknow, UP, India.

Mishra, R.S. and Pandey, V.P, 2015, Management of
Colletotrichum leaf spot of turmeric through
fungicides. J. Spices Aromatic crops. 24 (2):157-
158.

Mishra, R.S., and Pandey, V.P,, 2015, Screening of
Coriandrum sativum accessions for stem gall
disease tolerance and seed yield. J. Dis. Sci, 10
(2): 252-255.

Ram Kishor and Mishra, R.S., 2016, Effect of
different concentrations of bio-fumigants
against Pythium aphanidermatum causing soft

rot disease of ginger. Research in Environment
Life Sciences. 9 (8/9).
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Pottangi

Sial, P, Behera, S.K., and Tarai, R.K,, 2016, Ginger
germplasm collection, characterization,
evaluation and conservation in Eastern Ghat
High Land Zone of Odisha. Int. |. Agri. Sci.,
ISSN: 0975-3710&E-ISSN: 0975-9107, 8 (17):
1308-1310.

Sial, P, Sahoo, B. B.., Behera, S. K., Senapati, N,
2016, Popularization of off-season Coriander
(Coriandrum Sativum L.) cultivation in Eastern
Ghat High Land Zone of Odisha. Indian ]. Hill
Farming, 29 (1): 94-98.

Sriram Sandeep, Ananya Kuanar, Abdul Akbar,
Basudeba Kar, Suryasnata Das, Antaryami
Mishra, Parshuram Sial, Pradeep Kumar Naik,
Sanghamitra Nayak, Sujata Mohanty, 2016,
Agroclimatic zone based metabolic profiling of
turmeric (Curcuma Longa L.) for phytochemical
yield optimization. Industrial Crops Products,
85:229-240.

Swatilekha Mohanta, Swain, P.K., Sial, P., and Rout,
G.R., 2015, Morphological and molecular
screening of turmeric (Curcuma longa L.)
cultivars for resistance against parasitic
nematode, Meloidogyne incognita. J. Plant Pathol
Microb., 6: 5.

Raigarh

Ajit Kumar Singh, 2015, Linear regression for
disease prediction, suitable cultivars and
fungicidal management of Taphrina leaf blotch
of turmeric (Curcuma longa L.). Mycology and
Plant Pathology, 45: 297-299.

Ajit Kumar Singh, Shrikant Sawargaonkar and
Paraye, P.M., 2015,. Management of powdery
mildew of coriander (Erysiphe polygoni DC) by
new agrochemicals and bio agents under field
condition. Progressive Research - An Int. ]., 10:
3335-3336.

Singh, A.K. & Rao, S.S., 2016, Evaluation of
coriander germplasm for yield and powdery
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mildew resistance. J. Spices Aromatic Crops,
25:70-72.

Presentation in Seminar/Symposia
AICRPS Headquarters

Vijayan, A. K., Leela, N. K., Akshitha, H. ]J., Rahul
Raj, P., Utpala Parthasarathy and Nirmal Babu,
K., 2015, “Comparison of the volatile oil
composition of large cardamom (Amomum
subulatum) — a future crop from India”. In:
International Symposium on Underutilized Plant
Species exploration and conservation for future
held at Agriculture College and Research
Institute, Madurai 5" to 8" August 2015.

Coimbatore

C. Ushamalini, R. Chitra and J. Suresh. 2015.
Incidence of foliar diseases in turmeric — A
survey report. In:SYMSAC-VIII Towards 2050 —
Strategies for sustainable spices production held
from 16" to 18" December, 2015 at TNAU,
Coimbatore, pp. 125 — 126.

Chitra, R., and Suresh, J., 2015, Turmeric
transplants: Production techniques for quality
planting material. In:SYMSAC-VIII Towards
2050 — Strategies for sustainable spices production
held from 16™ to 18" December, 2015 at TNAU,
Coimbatore pp. 229.

Chitra, R., Priya, R., and Suresh, J., 2015,
Quantitative determination of bioactive
components in rhizome of Curcuma caesia
using gas chromatography - mass
spectrometry. In:SYMSAC-VIII Towards 2050 —
Strategies for sustainable spices production held
from 16" to 18" December, 2015 at TNAU,
Coimbatore, pp. 194.

Chitra, R., Shoba, N. and Suresh, J., 2015, Effect of
shade on leafy type coriander in off season. In:
Abstract and Souvenir 3™ International
Symposium on Underutilized plant species. pp.
294.

Chitra, R., Shoba, N., Mohanalakhsmi, M., and
Suresh, J., 2015, Effect of organic manure on
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growth and yield of coriander (Coriandrum
sativum L.). n:SYMSAC-VII Towards 2050 —
Strategies for sustainable spices production held
from 16" to 18" December, 2015 at TNAU,
Coimbatore, pp. 137 — 138.

Chitra, R., Suganya, P., Subramanian, S., Ramar, A.
and Suresh, J., 2015, Genetic variability
analysis in coriander (Coriandrum sativum
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2050 — Strategies for sustainable spices production
held from 16™ to 18" December, 2015 at TNAU,
Coimbatore, pp. 77-78.

Hemalatha, P. and Chitra, R., 2015, Evaluation of
turmeric genotypes for desired yield and
quality attributes. In: SYMSAC-VIII Towards
2050 — Strategies for sustainable spices production
held from 16™ to 18" December, 2015 at TNAU,
Coimbatore, pp. 72-73.

Hemalatha, P, Chitra, R., and Mohamed Yassin, M,
2015, Standardization of planting season of
turmeric raised by seedling transplantation
technique. In: SYMSAC-VIII Towards 2050 —
Strategies for sustainable spices production held
from 16" to 18" December, 2015 at TNAU,
Coimbatore, pp. 123.

Ramesh, Harvaraddi, M., Subramanian, S., Chitra,
R., and Suresh, J., 2015, Studies on water
requirement of turmeric var. CO 2.
In:SYMSAC-VIII Towards 2050 — Strategies for
sustainable spices production held from 16" to 18"
December, 2015 at TNAU, Coimbatore pp. 125 —
126.

Suganya, P., Subramanian, S., Chitra, R., and
Suresh, J., 2015, Studies on the performance of
coriander genotypes for growth, yield and
quality. In: SYMSAC-VIII Towards 2050 —
Strategies for sustainable spices production held
from 16" to 18" December, 2015 at TNAU,
Coimbatore, pp. 78.

Ushamalini, C., Chitra, R. and Suresh, J., 2015,
Screening of germplasm entries for the
management of powderymildew in coriander.
In:SYMSAC-VIII Towards 2050 — Strategies for
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December, 2015 at TNAU, Coimbatore, pp. 78.

Ushamalini, C., Nakkeeran, S., and Suresh, J., 2015,
Use of new generation fungicides for the
management of coriander powdery mildew.
Abstract of paper presented in SYMSAC VIII on
“Strategies for sustainable spices production”
conducted at HC & RI, TNAU, Coimbatore during
16-18 Dec.2015, p.178.

Dapoli

Khandekar, R.G., Sawant, V.S., Haldankar, PM.,
Malshe, K.V,, 2016, Increase in bark and leaf
yield in cinnamon (Cinnamon verum J. pres.) by
retention of sprouts after coppicing. A paper
presented in National seminar Innovations in
Coastal Agriculture current status and potential
under changing environment held at CSSRI
Regional Research Station carring Town West
Bengal, 14-17 January 2016.

Rajesh R. Rathod and Gargi, D. Shirke, 2015, Study
on diseases of Piper betle (var. Meetha) in poly
house and Net house condition. Global Research
Initiatives for Sustainable Agriculture & Allied
Sciences. RVS KrishiVishwaVidyalaya, Gwalior
(UP), pp-258.

Rathod, R.R., Shirke, G.D. and Gadre, U.A., 2015,
Appraisal of management of Phytophthora foot
rot in black pepper. Global Research Initiatives
for Sustainable Agriculture & Allied Sciences. RVS
Krishi Vishwa Vidyalaya, Gwalior (UP), pp-39.

Rathod, R.R., Shirke, G.D., Gadre, U.A., Haldankar,
P.M. and Pande, V.S5., 2015, Integrated
management of Phytophthora in black pepper
raised on forest trees nurse crop. Indian Society
of Tree Scientists, Solan (HP) & College of
Forestry, Dr. BSKKV, Dapoli, pp-45.

Sawant, U.K., Shirke, G.D., Pethe, U.B. and Gadre,
U. A, 2015, Management of
Phytopthora foot rot of black pepper (Piper
nigrum) on Maharoof (Ailanthus malbarica) new
plantation. Paper presented in the National
symposium (WZ) on Plant pathology: Disease
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diagnosis and management for sustainable
Agriculture held at Maharashtra Mahavidyalaya,
Nilanga — Latur. Jan 24- 25, 2015 pp 53.

Shirke G.D. and Rathod, R.R., 2015, Ginger-Good
Agriculture Practices followed in Konkan
Region of Maharashtra. Global Research
Initiatives for Sustainable Agriculture & Allied
Sciences. RVS Krishi Vishwa Vidyalaya,
Gwalior (UP), pp-260.

Shirke, G.D., Malave, D.B., Pethe, U.B. and
Haldankar, P.M., 2016, Economic cultivation of
black pepper in Konkan region of
Maharashtra. Paper published in International
conference on marketing held at College of
Agriculture, Dapoli on February 11-12, 2016, pp
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Giridhar, K., Surya Kumari, S., Rajani, A., Sarada,
C. and Naram Naidu, L., 2016, Identification of
potential genotypes of fenugreek in
rainfedvertisols for yield and diosgenin
content. In: Proceedings of SYMSAC VIII, Tamil
Nadu Agricultural University, Coimbatore, Tamil
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Giridhar, K., Surya Kumari, S., Sathyanarayana
Reddy, G. and Naram Naidu, L., 2015, Factors
affecting secondary metabolite production in
Nigella sativa L.: Role of sowing window,
nitrogen and phosphorus. In: Proceedings of
SYMSAC VIII, Tamil Nadu Agricultural
University, Coimbatore, Tamil Nadu held during
16-18 December 2015, pp. 116.

Giridhar, K., Surya Kumari, S., Sathyanarayana
Reddy, G. and Naram Naidu, L., 2016,
Influence of sowing window and plant density
on fatty acid profile of Nigella sativa L.. In:
Proceedings of National Seminar on “New
dimensional approaches for enhancement of seed
spices productivity and profitability under era of
climate change” (Eds. Balraj Singh et al.) ICAR-
National Research Centre on Seed Spices, Ajmer,
February 2-3, 2016.
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Surya Kumari, S., Giridhar, K. and Naram Naidu, Compendium of Seminar papers. Sustaining Hill

L., 2016, Changing climatic scenario-impact of
heavy rains on growth and grain stages of
coriander. In: Proceedings of SYMSAC VIII,
Tamil Nadu Agricultural University, Coimbatore,
Tamil Nadu held during 16-18 December 2015,

Agriculture in Changing Climate: pp 41-42.
Indian Association of Hill Farming (IAHF) and
ICAR Research Complex for NEH region,
Agartala, Tripura. Dec.5-7, 2015.

pp.143. Jagudan
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L., 2016, Scope and relevance of
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seed spices productivity and profitability under era
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National Research Centre on Seed Spices, Ajmer,
February 2-3, 2016.

A.U., 2016, Field screening of fennel
germplasm/lines against Ramularia blight.
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Patel, N.R. and Amin, A.M., 2015, Resistance
sources for blight disease of cumin (Cuminum
cyminum L.). National seminar on “Strategies for
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Bora, S.S., Gudade, B.A., Vijayan, A.K,, Deka, T.N.
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(Eds) Abstracts — International Symposium on
Next Generation Approaches for Sustainable
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(p.87). Department of Horticulture, Sikkim
University, Gangtok, India.

Sreekrishna Bhat, S., Vijayan, A.K., Gudade, B.A.,
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and documentation of allied genera of large
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42.
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2016, New Delhi.
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Prajapati, D.B., Patel, N.R., Amin, A.M. and

Prajapati, B.G., 2016, Evaluation of multi-cut
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Calicut and ISSS, Ajmer during 2-3 February,
2016 at NRCSS, Ajmer. Pp.183-188.
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Symposium on Spices and Aromatic Crops
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Sustainable Spices Production, Indian Society for
Spices, Kozhikode, Kerala, India held from 16-18
Dec.,2015 at Tamil Nadu Agricultural University,
Coimbatore, Tamil Nadu, p 78-79.

Mittal, G. K., Shivran, A. C., Singh, Dhirendra,

Gothwal, D. K. and Singh, B., 2016, Correlation
between volatile oil and seed yield of
promising genotypes of fennel (Foeniculum
vulgare L.). In: Sustainable production of seed
spices under changing climate scenario, Lal, G. etc.
(Eds.). Published in 2016 ICAR-National Research
Centre on Seed Spices, Tabiji, Ajmer, Directorate of
Arecanut and Spices Development, Calicut and
Abhinav Prakashan, Ajmer (India), p. 153.

Nirmal Babu, K., Singh, Dhirendra and Shivran, A.

C., 2016, Climate resilient seed spices
production under changing climate scenario.
In: Sustainable production of seed spices under
changing climate scenario, Lal, G. etc. (Eds.).
ICAR-National Research Centre on Seed Spices,
Tabiji, Ajmer, Directorate of Arecanut and Spices
Development, Calicut and Abhinav Prakashan,
Ajmer (India), pp. 52-55.
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Shivran, A. C. and Kakralya, B. L. 2016. Yield and

nutrient concentration of blond psyllium
(plantago ovata) under varying levels of FYM
and recommended dose of fertilizer. In:
Sustainable production of seed spices under
changing climate scenario, Lal, G. etc. (Eds.).
Published in 2016 ICAR-National Research Centre
on Seed Spices, Tabiji, Ajmer, Directorate of
Arecanut and Spices Development, Calicut and
AbhinavPrakashan, Ajmer (India), p. 382-384.

Shivran, A.C., Jat, N. L., Singh, Dhirendra,

Gothwal, D. K., Mittal, G. K. and Dudwal, B.
L. 2016. Studies on influence of bioregulators
for coriander (Coriandrum  sativum)
productivity potential under changing climate.
In: Sustainable production of seed spices under
changing climate scenario, Lal, G. etc. (Eds.).
Published in 2016 ICAR-National Research Centre
on Seed Spices, Tabiji, Ajmer, Directorate of
Arecanut and Spices Development, Calicut and
Abhinav Prakashan, Ajmer (India), p. 245.

Singh, Dhirendra, Gothwal, D. K., and Shivran, A.

C., 2016, Strategies of seed production in seed
spices. In: Sustainable production of seed spices
under changing climate scenario, Lal, G. etc.
(Eds.). ICAR-National Research Centre on Seed
Spices, Tabiji, Ajmer, Directorate of Arecanut and
Spices Development, Calicut and Abhinav
Prakashan, Ajmer (India). pp. 35-45.

Kumarganj

Chaubey, A.N. and Mishra, R.S., 2015, Influence of

weather parameters on population dynamic of
white fly and Incidence of leaf curls disease of
chilli. Presented in symposium on “Spices,
medicinal and aromatic crops” held on 16-18 Dec,
2015 at TNAU, Coimbatore.

Mishra, R.S. and Pandey, V.P.,, 2015, Evaluation of

fenugreek genotype (NDM-69) for seed yield
and downy Mildew disease resistance.
Presented in symposium on “Spices, medicinal and
aromatic crops” held on 16-18 Dec, 2015 at
TNAU, Coimbatore.
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Mishra, R.S. and Pandey, V.P.,, 2016,
Characterization of Cercospora traversiana
causing leaf spot disease of fenugreek. Oral
Presentation in National seminar on “Sustainable
production of seed spices under changing climate
scenario” 2-3 February, 2016. NRCSS, Ajmer,
Rajasthan

Mishra, R.S., Kumar, S., and Pandey, V.P,, 2016,
Viability study of coriander seeds from
Protomyces macrosporus infected plants for
spread of stem gall of coriander. Poster
Presentation in National seminar on “Sustainable
production of seed spices under changing climate
scenario” 2-3 February, 2016. NRCSS, Ajmer,
Rajasthan.

Pandey, V.P. and Mishra, R.S., 2015, Evaluation of
fenugreek accessions against different ESP
levels under pot condition. Presented in
symposium on “Spices, medicinal and aromatic
crops” held on 16-18 Dec, 2015 at TNAU,
Coimbatore.

Pandey, V.P. and Mishra, R.S., 2016, To study the
performance of coriander (Coriandrum sativum
L) genotypes for yield and yield contributing
traits. Poster Presentation in National seminar on
“Sustainable production of seed spices under
changing climate scenario” 2-3 February, 2016.
NRCSS, Ajmer, Rajasthan.

Pandey, V.P,, Mishra, R.S., Singh, V.P. and Gupta,
R.K., 2015, Yield performance of initial trial on
turmeric (Curcuma longa). Presented in
symposium on “Spices, medicinal and aromatic
crops” held on 16-18 Dec, 2015 at TNAU,
Coimbatore.

Pampadumpara

Deepthy, K.B., Narayana, R., Dhanya, M. K., Maya,
T. and Murugan, M., 2015, Evaluation of new
insecticides/biopesticides in cardamom against
thrips and shoot and capsule borer. Abstract of
symposium on spices, medicinal and aromatic
crops, SYMSAC-VIII, 16-18 December
2015, TNAU,Coimbatore, p.72.
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Dhanya, M.K., Deepthy, K.B., Murugan, M. and

Anjumol, K. Baby, 2015, Efficacies of
fungicides and biocontrol organisms on the
suppression of rot diseases of cardamom
(Eletteria cardamomum Maton). Abstract of
symposium on spices, medicinal and aromatic
crops, SYMSAC-VIII, 16-18 December
2015, TNAU,Coimbatore. p.78.

Dhanya, M.K., Manoj, V.S., Deepthy, K. B. and

Murugan, M., 2015, Cardamom red spider
mite (Tetranychu surticae)- occurrence and
infestation in relation to high range weather
condition in Idukki district. Abstract of
symposium on spices, medicinal and aromatic
crops, SYMSAC-VIII, 16-18 December
2015, TNAU,Coimbatore. p.75.

Dhanya, M.K., Sivakumar, G., Murugan, M. and

Narayana, R., 2015, Comparative efficacy of
chemical and biological methods in controlling
capsule rot of small cardamom (Eletteria
cardamomum ). In Phytophthora disease of
plantation crops (eds. ]. Mathew , C .Bindu Roy,
C. Kuruvila Jacob and N. Ramachandran , RRII,
West ville publishing house, New Delhi, pp.71-73.

Joseph Rajkumar, Murugan, M., Sivakumar, S.,

Deepthy, K.B., Dhanya, M.K., Maya, T. and
Kuriakose, K.P., 2015, Quantitative and
qualitative changes in small cardamom,
Eletteria cardamomum Maton as induced by
thrips, Sciothrips cardamom Ramk infestation.
Abstract of symposium on spices, medicinal and
aromatic crops, SYMSAC-VIII, 16-18 December
2015, TNAU, Coimbatore. p.75.

Pechiparai

Palanikumar, M, Prem Joshua, J, Nirmalatha, J.D.

and Kannan, R.2015. Evaluation of bark yield
and essential oil content of cinnamon,
Symposium on “Spices and aromatic crops
(SYMSAC (VIII) - towards 2050 — strategies for
sustainable spices production” to held at Tamil
Nadu Agricultural university Coimbatore from 17"
-18" December 2015, p 190.



Palanikumar, M., Prem Joshua, J., Nirmalatha, J. D.
and Kannan, R., 2015, Organic farming
increasing yield in black pepper. Symposium
on “Spices and aromatic crops (SYMSAC (VIII) -
towards 2050 — strategies for sustainable spices
production” to held at Tamil Nadu Agricultural
university Coimbatore from 17" -18" December
2015, p 115.

Raigarh

Ajit Kumar Singh, Shrikant Sawargaonkar,
Choubey, N.K. and Rishi Mahobia, 2016, In:
National seminar on New Dimensional approaches
for enhancement of seed spices productivity and
profitability under era of climate change at
NRCSS, Ajmer 2" to 3% February 2016.

Solan

Dev, H. and Sharma, V., 2016, Recent advances in
improvement of ginger. In: Recent advances in
improvement of vegetable crops (Ed) under
ICAR, CAFT, Hort (Veg), Dep of Vegetable
Science, Dr YSP UHF, Nauni, Solan-173 230
(HP) 17* February to 8" March, 2016, pp. 59-
70.

Dev, H. and Sharma, V., 2016, Recent advances in
improvement of turmeric. In: Recent advances
in improvement of vegetable crops (Ed) under
ICAR, CAFT, Hort (Veg), Dep of Vegetable Science,
Dr YSP UHF Nauni, Solan-173 230 (HP) 17"
February to 8" March, 2016, pp. 71-80.

Dev, H., Sharma, V. and Kanwar, H.S., 2016, Yield
and quality of turmeric (Curcuma longa L.) as
affected by planting material. In: Souvenir and
Abstracts. International Symposium on
Sustainable Horticulture at Mizoram University,
Aizawl India 14-16 March, 2016. Pp.21-22.

Dev, H., Sharma, V., and Kanwar, H.S., 2016, Yield
and quality of ginger (Zingiber officinale Rosc.)
as affected by shade. In: Souvenir and Abstracts.
International Symposium on Sustainable
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Horticulture at Mizoram University, Aizawl India
14-16 March, 2016, pp. 19-20.

Meenu Gupta and Amit Vikram, 2015, Gaubhi
vargeey sabjion ko rogon se kaise bachayen
MAC Krishi Jagran January, 2015, pp.57-59.

Meenu Gupta, Dohroo, N.P. and Narender Bharat,
2015, Outbreak of downy mildew of fenugreek
in Solan district of Himachal Pradesh. India.
Agric. Sci. Digest. 35 (3): 244-246.

Sharma, V and Dev, H. 2015. Evaluation of ginger
genotypes for yield and quality. In: Souvenir
and Abstracts. National Symposium on
Modern Agro-technologies for Nutrional
Security and Health at Dr YSP UHF Nauni,
Solan (HP) India 21-23 April, 2015. p.214.

Sharma, V. and Dev, H. 2016, Biochemical quality
analysis in vegetable and spice crops. In:
Recent advances in improvement of vegetable
crops (Ed) under ICAR, CAFT, Hort (Veg), Dep
of Vegetable Science, Dr YSP UHF, Nauni, Solan-
173 230 (HP) 17" February to 8" March, 2016,
pp. 246-255.

Sharma, V. and Dev, H., 2015, Evaluation of ginger
genotypes for yield and quality. In: Souvenir
and Abstracts. National Symposium on Modern
Agro-technologies for Nutrional Security and
Health at Dr YSP UHF Nauni, Solan (HP) India
21-23 April, 2015, pp.214.

Sharma, V. and Dev, H., 2015, Evaluation of
turmeric genotypes for yield and quality. In:
Souvenir and Abstracts. National Symposium on
Modern Agro-technologies for Nutrional Security
and Health at Dr YSP UHF Nauni, Solan (HP)
India 21-23 April, 2015. p.214.

Sharma, V. and Dev, H., 2015, Evaluation of
turmeric genotypes for yield and quality. In:
Souvenir and Abstracts. National Symposium on
Modern Agro-technologies for Nutrional Security
and Health at Dr YSP UHF Nauni, Solan (HP)
India, 21-23 April, 2015, pp.214.
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Book Chapters
Pampadumpara

Sivakumar, G., Dhanya, M.K., Narayana, R. and
Murugan, M., 2015, Effect of potassium
phosphonate and Trichoderma harzianum on
Phytophthora foot rot in black pepper. In
Phytophthora disease of plantation crops (eds. |.
Mathew , C .Binduroy, C. Kuruvila Jacob and N.
Ramachandran , RRI1I, West ville publishing house,
New Delhi, p.94-96

Pundibari

Datta, S., Guha, S. and Sharangi, A.B., 2015, Value
Addition in Spice Crops. In : Value Addition of
Horticultural Crops: Recent Trends and Future
Directions. Edited by :A.B. Sharangi, and S.
Datta, Springer Publication, pp. 59-82.

Jobner

Shivran, A. C., 2016, Biofortification for Nutrient-
Rich Millets. In: Biofortification of Food Crops. L.
Singh et al. (eds.) Published by Springer India
2016, pp. 409-420.

Popular articles
Coimbatore

Ushamalini, C., Chitra, R. and Suresh, J., 2015,
Vasanai payirkaliluyiriyal Noi
Mellanmai.Ulavarin Vallarum Vellanmai,
malar, pp. 6(9): 29-30 .

Guntur

Giridhar, K., Surya Kumari, S. and Naram Naidu,
L., 2015, In Search of ideal multi-cut coriander.
Spice India, Vol. 28 (10): 10-16.

Giridhar, K., Surya Kumari, S., Sathyanarayana
Reddy, G. and Naram Naidu, L., 2015, Nigella
: A seed spice of blessing. Spice India, 28 (8): 10-
18.

Kumarganj

Mishra, R.S. and Pandey, V.P,, 2015, Methi me
lagnewali parne chittirog yum unka nidan,
Purvanchal Kheti January, 2015.
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Pandey, V., 2014, Haldi ki labhkari kheti. Harit
Krishi, 6(4):8-10.

Pandey, V.P,, 2014, Shimla mirch ki vaiganik kheti,
Chaupal Ammar Unjala.

Bulletins/Booklets/Folders
Jagudan

Amin, A.U., Patel, N.R,, Patel, D. G., Patel S. M.,
Patel S.P., Amin A.M., Prajapati B.G., Prajapati,
D.B.and Patel G.M, 2016, Bij Masala pako:
khetkaryoSamaypatrak

Patel, N.R., Amin, A.M. and Amin, A.U., 2016, Bij
Masala pakopakomaSankalitRog-vyavasthapan :
KrushiJivanVol(569):20-21( March-2016).

Patel, S.M., Patel, S.P,, Patel, N.R. and Amin, A.U.,
2015, Bijmasala:Sajivkheti mate anukulpako.

Prajapati, D. B.,, Amin, A.M, Patel, S.P. and
Agalodiya, A.V., Precision Farming in
Fenugreek. GujartBagayatVikash in Vol 56-5 :
23-27 (April-June-2014).

Prajapati, D.B., Amin, A.M., Patel, S.P. and
Agalodiya, A.V., Precision Farming in
Coriander. Gujart Bagayat Vikash, June. 2014:
18-22.

Prajapati, D.B., Amin, A.M. and Prajapati, B.G.,
Gujarat Dantiwada Leafy Coriander -1:
Production technology of newly multi-cut
variety. Krushi Jivan, November: 2014: 08-12.

Pottangi

Weeds in ginger and turmeric (In English)
Packages and practices of turmeric (In English)
Packages and practices of ginger (In English)

Jobner

1. Book “Seed Spices Varieties Developed at

Jobner”

Book “Paradigm in Seed Spices Research”
Folder “Dhaniya” (Hindi)

Folder “Methi” (Hindi)

Folder “Sonf” (Hindi)

Folder “Jeera” (Hindi)
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XVII. Awards and Recognitions

\&

Fellow of Societies

Dr. A. C. Shivran and Dr. Dhirendra Singh AICRP on Spices, Jobner - Fellow of
Indian Society of Seed Spices, NRCSS, Ajmer

Dr. Dhirendra Singh AICRP on Spices, Jobner - Fellow of Indian Society for Spices,
Indian Institute of Spices Research, Kozhikode

Best AICRPS Centre Award

AICRP on Spices centre at Department of Spices and Plantation Crops, TNAU,
Coimbatore.

Oral / Poster Presentation Awards

Surya Kumari, S.,Giridhar, K. and Naram Naidu, L. 2016. Scope and Relevance of
Nanotechnology in spice, aromatic and drug industry. In: National Seminar on “New
dimensional approaches for enhancement of seed spices productivity and profitability
under era of climate change”. ICAR-National Research Centre on Seed Spices, Ajmer,
27 to 3 February 2016. (Best Oral Presentation Award)

Vijayan, A. K,, Leela, N. K., Akshitha, H. J., Rahul Raj, P, Utpala Parthasarathy and
Nirmal Babu, K., 2015, Comparison of the volatile oil composition of large cardamom
(Amomum subulatum) — a future crop from India. In:”International Symposium on
Underutilized Plant Species exploration and conservation for future”. Agriculture
College and Research Institute, Madurai 5" to 8" August 2015. (Best Poster
Presentation Award)

Mishra A. K. and Singh S. P. “Management of stem gall disease of coriander”. In:
National seminar on “New dimensional approaches for seed spices production and
profitability under era of climate change”. NRC on Seed Spices, Ajmer 2™ to 3+
February 2016(Best Poster Presentation Award).

Y,
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XVIIIL. STAFF POSITION

PROJECT COORDINATOR'’S OFFICE

Dr. K. Nirmal Babu
Ms. H. J. Akshitha

Mr. Muhammed Nissar V. A
(From 30.12.2015 to till date)

Dr. Utpala Parthasarathy
(Till 29.02. 2016 and then vacant)

Ms. C. N. Divya (From 21.04.2015 to
12.08.2015 and then vacant)

Sh. K. Chandran Nair (Till 30.06. 2015 and
then vacant)

Dr. K. B. Deepthy
(Transferred on 30/11/2015)

Vacant

Vacant

Mr. C.T. Jacob

Mr. Anil Kumar
Mr. Shinoj Antony

Dr. P. M. Ajith

Dr. C. R. Rini

Vacant

Vacant

Sh. K.]. Joseph

Mr. P. P. Muralidharan

Mr. P. Krishnan

Sh. K. Rajeev

Sh. MohananValayangatan

Dr. K. M. Devaraju
Mr. M. G. Sunil

1. Project Coordinator
2. Scientist (SPMAP)
3. Scientist (SPMAP)
4. Technical Officer
5. Personal Assistant
6. Skilled Supporting Staff
COORDINATING CENTRES
1. Cardamom Research Station, KAU, Pampadumpara
1. Assistant Professor (Ag. Entomology)
2. Associate Professor (Agron/Hort.)
3. Assistant Professor (Pl. Breeding)
4. Farm Manager Gr. I
5. Laboratory Assistant Gr. II
6. Peon
2. Pepper Research Station, KAU, Panniyur
1. Asst. Professor/ Jr. Breeder (Pl Breeding)
2. AsstProfessor (Plant Pathology)
3. Asst. Professor (Agron / Hort)
4. Asst. Professor (Pl. Pathology)
5. Farm Superintendent
6. Farm Manager Gr1
7.  Farm Manager Gr 11
8. LabAsst. Gr.III
9. PeonGrll
3. Horticultural Research Station (UAHS), ZAHRS, Mudigere
1. Associate Professor (Agronomy)
2. Associate Professor (Plant Breeding)
3. Associate Professor (Plant Pathology)
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4. Associate Professor (Entomology) :  Ms. R. Rashmi
5. Technical Assistant :  Mr. Mahadevappa
6. Technical Assistant :  Ms. H.R. Manjula
7. Messenger :  Ms. Savithri
4. Horticultural Research Station (UHS), Sirsi
1.  Associate Professor (Hort.) :  Dr.Laxminarayana Hegde
2. Associate Professor (Plant Pathology) :  Dr.M.].Manju
3. Technical Assistant : Sh.B. B. Doddamani
5. Horticultural Research Station (TNAU), Yercaud
1. Agronomist (Hort.) :  Dr. K. Nageswari
2. Jr.Breeder (Hort.) :  Dr. M. Palani Kumar
3. Lab Assistant : Mrs. P. Pappa
6. Department of Spices & Plantation Crops, TNAU, Coimbatore
1. Breeder (Horticulture) : Dr.R. Chitra
2. Jr. Pathologist (Pathology) : Dr. C. Ushamalini
3. Agricultural Assistant :  Mr. R. Swaminathan
7. Turmeric Research Station(SKLTSHU), Kammarpally
1. Jr. Pathologist :  Dr. B. Mahender (From 17.07.2015)
2. Jr. Horticulturist : Dr. M. Hanuman Naik (Till 17.07.2015)
3. Technical Assistant :  Mr. K. Venkanna
8. Horticultural Research Station (Dr.YSR Horticultural University), Chintapalle
1.  Senior Scientist (Horticulture) :  Dr. C. Chandrasekhara Rao
2. Scientist (Plant Pathology) : Vacant
3. Technical Assistant ¢ Vacant (Engaged outsourcing)

9. Horticultural Research Station (Dr.YSR Horticultural University), Guntur

1.  Jr.Breeder (Horticulture) ¢ Dr. K. Giridhar

2. Horticulturist :  Dr.S. Suryakumari

3. Technical Assistant : Sh. Shaik Jilani Bhasha
10. Department of Vegetable Crops (Dr. YSPUHF), Solan

1. Professor (Vegetable Science) :  Dr. Happy Dev Sharma

2. Jr.Pathologist :  Dr. Meenu Gupta

3. Jr.Biochemist :  Dr. Vipin Sharma

4. Field Assistant ¢ Mr. Chunni Lal Sharma
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11. High Altitude Research Station (OUAT), Pottangi

1.
2.
3.
4.

Sr. Breeder & Officer-in-charge
Breeder
Technical Assistant

Technical Assistant

Dr. Parshuram Sial
Vacant
Mr. Laxmikanta Mishra

Vacant

12. Department of Genetics and Plant Breeding, SKN College of Agriculture (SKNAU), Jobner

13.

14.

15.

16.

17.

1.

Centre for Research on Seed Spices (SDAU), Jagudan
1.
2.
3.

2
3
4.
5
6
7

Sr. Breeder

Breeder

Senior Pathologist

Asst. Biochemist
Agronomist

Senior Technical Assistant

Junior Technical Assistant

Assoc. Research Scientist (P1. Path.)
Asst. Research Scientist (PL. Br.)
Agril. Asst. (HG)

Department of Vegetable Crops, CCS HAU, Hisar

1.
2.

Junior Pathologist

Horticulturist (Olericulture)

Dr. Dhirendra Singh

Dr. D. K. Gothwal

Dr. K. S. Shekhawat (Up to Sep. 2015)
Dr. Girish Kumar Mittal

Dr. A. C. Shivran

Dr. S.S. Rajput

Sh. 5. R. Kumawat

Dr. A. M. Amin
Prof. D. G. Patel
Kum. Rekha Chaudhari

Dr. S. K. Tehlan
Dr. T. P. Malik

Department of Horticulture, Tirhut College of Agriculture (RAU), Dholi

1.
2.
3.

Horticulturist
Jr. Pathologist

Technical Assistant

Dr. S.P. Singh
Dr. A. K. Mishra
Mr. A. N. Mishra

Department of Vegetable Science (NDUAT), Kumarganj

A

Horticulturist
Jr.Breeder

Jr. Pathologist
Tech. Asst.
Tech. Asst.

Department of Horticulture (UBKV), Pundibari

1
2
3.
4

Horticulturist
Jr. Pathologist
Jr. Breeder

Technical Assistant
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Dr. V. P. Pandey
Vacant

Dr. R. S. Mishra
Sh. R. K. Gupta

Sh. Vinod Singh

Vacant

Dr. (Mrs.) Anamika Debnath
Dr. Soumendra Chakraborty
Sh. Murari Krishna Roy
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5. Technical Assistant ¢ Sh. Samsul Haque
18. Department of Horticulture (Dr. BSKKYV), Dapoli
1. Horticulturist ¢ Dr. Gargi, D. Shrike (Till 15.03.2016)
Dr. R. G. Khandekar (From 15.03.2016)
2. Jr. Pathologist : Prof. Uttam, K. Sawant (Till 02.06.2015)
Dr.Rajesh Rangrao Rathod (From 03.06.2015)
3. Jr.Breeder :  Prof. U. B. Pethe
4. Technical Assistant : Sh.D. D.Bhandari
5. Technical Assistant : Sh. G.D.Bandre
19. College of Agriculture and Research Station, IGKV, Raigarh
1. Horticulturist : Dr. Sarita Sahu (From 29.10.2015)
2. Jr. Breeder ¢ Dr. Shrikant Laxmikant Swargaonkar
3. Jr. Pathologist :  Dr. Ajit Kumar Singh
4. Technical Assistant ¢ Mr. D. S. Kshatriya
5. Technical Assistant : Vacant
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XIX. TRAINING AND CAPACITY BUILDING

Trainings attended by the Staff of AICRPS

Dr. K. Nirmal Babu, Management Development NAARM, 12 days
Project Coordinator Programme on Leadership Hyderabad (30.11.2015 to
(AICRPS) Development (a pre- 11.12.2015)
RMP programme)
Dr. K. Giridhar, Advanced Breeding ICAR- Indian 21 days (08.10.2015
Scientist (H), HRS, Strategies for Biotic Institute of to 28.10.2015)
Guntur and Abiotic Stress Horticultural
Tolerance in Vegetable Research,
Crops Bengaluru
Orientation programme College of 21.08.2015
on RTI Act. Horticulture.
Dr. YSRHU,
Venkatarama-
nnagudem.
Dr. S. Surya Kumari, PS The Biological diversity At Vijayawada | 04.03.2016
H) & act, Rules & Access and conducted by
Dr. K. Giridhar, Benefit Sharing (ABC) ABSBB
Scientist (H) HRS, Mechanism
Guntur
D.G.Patel, “Recent Advancesin Department 21 days (17.02.2016
Asst. Res. Scientist Improvement of of Vegetable to0 08.03.2016)
(P1.Breeding), CRSS, Vegetable Crops” Science,
Jagudan (DrYSPUHF),
Solan
Dr. R. N. Sharma, “Organic Farming and Jober 7days (15.12.15
Sr. Technical Assistant, Sustainable Agriculture” to 21.12.15)
SKNCOA, Jobner

Trainings organized for various categories of employees

11-12-2015 Production technology of turmeric | HRS, Lam Field staff of Spices Board
7 days Organic Farming and Sustainable Jobner Assistant Professors and
(15.12.15 Agriculture other officers of the
to21.12.15 university
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XXI. Weather Data

Panniyur Pampadumpara

April’15 13.42 7 36.42 26.57 93.86 11.10 2482 | 22.33 | 95.20 94.33
May 15.82 13 33.80 26.24 92.96 4.64 23.52 | 20.51 | 94.61 94.71
June 28.81 26 30.36 25.51 92.66 7.72 2235 | 1850 [ 95.53 96.50
July 31.93 26 29.86 25.08 93.96 9.43 21.70 | 17.62 | 96.00 95.63
Aug. 22.41 22 315 2497 93.87 573 21.98 | 18.06 | 96.06 95.06
Sept. 24.26 17 32.96 25.06 93.86 8.77 22.60 | 18.73 | 94.87 95.50
Oct. 28.06 17 33.28 25.34 93.61 3.90 22.69 | 18.74 | 95.42 95.48
Nov. 11.28 14 BEVI5 24.56 94.66 9.26 21.93 | 18.00 | 94.57 95.60
Dec. 11.25 4 36.02 23.94 94.67 2.00 20.82 | 17.23 | 95.26 95.74
Jan.”16 0 0 37.35 23.03 95.38

Feb 0 0 37.78 24.26 94.68

March 0 0 38.93 26.43 93.52

Coimbatore Yercaud

April’15 62.7 6 34.3 24.0 83 47 101.0 10 27.3 19.4 74.5
May 195.7 9 32.7 285 91 61 164.6 11 211 20.8 83.6
June 46.9 6 32.3 23.7 82 55) 97.8 9 21.5 20.0 83.1
July 5.1 1 32.2 229 85 50 104.0 10 20.7 19.2 79.7
Aug. 28.1 2 32.3 23.2 86 51 154.4 14 22.2 19.5 79.8
Sept. 66.2 4 33.0 23.8 83 47 284.8 13 23.1 21.2 80.9
Oct. 65.2 3 31.6 233 87 52 215.9 9 21.5 19.1 80.6
Now. 191.2 12 38.6 22.0 93 71 415.7 15 20.2 17.7 88.2
Dec. 241 2 29.0 21.5 90 62 47.2 11 18.2 16.5 86.0
Jan.” 16 0.2 - 30.0 19.5 86 46 0 0 18.9 18.2 85.5
Feb. 0.0 - 33.4 21.5 81 37 0 0 40.0 38.5 79.5
March 0.0 - 35.7 24.0 82 38 0 0 20.0 19.4 83.3
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Mudigere

Sirsi

April’15 262.8 11 31.5 18.3 86.6 419 2 36 22 70.0
May 152.4 13 31.5 18.5 86.6 56.2 6 37 23 74.0
June 827.2 17 27.7 17.7 85.2 498.6 18 31 22 84.0
July 2229 23 23 19.4 78.5 676.6 18 31 22 89.0
Aug. 196.2 23 24.1 19.4 86.1 506.2 16 30 21 72.5
Sept. 164.1 17 24.9 28.0 84.9 235.6 14 31 22 69.0
Oct. 79.5 18 28.4 18.3 84.1 111.2 3 31 21 69.0
Now. 56.7 12 25.7 19.3 83.7 38 1 30 20 59.0
Dec 1.0 1 27.5 18.5 84.2 6.9 00 31 18 54.0
Jan.'16 - - - - - 0.3 00 30 17 -
Feb - - - - - 2.2 00 34 20 -
Mar - - - - - 0.0 00 37 23 -
Guntur Pasighat

April'15
May

June
July
Aug.
Sept.
Oct.
Now.
Dec.
Jan.” 16
Feb.
March

33.4
211
163.8
116.6
253.1
241.7
225
73.0
0.1
0.0
0.0
0.0

3.0 36.7
1.0 40.8
10.0 35.1
8.0 37.9
15.0 36.1
13.0 33.4
4.0 36.0
4.0 323
0.0 321
0.0 31.2
0.0 33.8
0.0 36.7

271
28.1
259
26.1
241
25:3)
24.6
21.0
17.7
16.9
19.3
22.7

93.0
70.4
81.2
74.6
90.0
92.2
93.1
95.3
97.9
98.5
97.1
89.6

46.0
39.5
56.4
47.1
62.6
68.5
59.5
65.2
67.7
53.9
46.0
53.2

296
267
1036.9
613.7
1262.2
330.5
0.0
46.1
46.3

26.2
29.6
29.4
34.0
29.4
271
26.7
283
249

81.3
79.9
87.2
77.8
86.8
83.9
69.4
73.0
76.5
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Dapoli Pottangi

April’ 15 0.03 33.07 | 21.42 86.7 58.3 94.8 5 42.8 30.5 76.0 58.0
May 0.01 33.96 | 23.97 85.6 59.1 49.0 5 43.4 31.5 73.0 57.0
June 38.05 30.29 | 23.81 89.6 76.9 280.0 14 41.0 29.5 70.0 60.0
July 11.08 29.45 | 24.67 88.9 79.5 40.0 7 39.5 26.5 66.0 61.0
Aug. 14.75 28.72 | 23.71 94.2 83.1 295.0 12 35.5 24.5 78.0 70.0
Sept. 7.31 29.78 | 22.75 92.6 78.1 638.0 17 32.5 20.0 89.0 69.0
Oct. 3.47 33.35 | 22.68 93.7 68.4 102.0 4 30.5 18.5 74.0 68.0
Now. 0.00 33.64 | 19.71 91.8 51.6 15.0 3 25 16.5 70.0 65.0
Dec. 0.00 33.63 | 19.61 92.0 51.2 Nil - 24.5 9.0 70.0 60.0
Jan. ‘16 32.15 3215 | 32.15 321 321 7.0 1 26.0 10.5 74.0 59.0
Feb. 31.10 31.10 | 31.10 31.1 31.1 Nil - 29.0 17.5 70.0 57.0
March 33.31 33.31 | 33.31 33.3 33.3 7.2 2 32.8 23.5 65.0 53.0
Jagudan Navsari

April’15 2.8 0 42.4 21.5 70.45

May 10.4 1 42.8 249 78.56 0.0 0.0 35.0 26.4 83.0 58.0
June 91.2 3 39.8 25.6 74.7 379.5 12.0 32.0 25.7 86.7 74.5
July 616.8 7 37.8 23.6 73.54 321.0 12.0 30.7 26.2 87.0 78.0
Aug. 92.9 4 34.6 24.6 55.45 65.0 5.0 30.6 25:3) 90.0 74.0
Sept. 59 2 36.4 244 76.13 440.0 11.0 31.0 23.4 92.0 69.0
Oct. 0 0 38.4 18.7 83.54 3.0 1.0 35.5 23.1 86.0 45.0
Nov. 0 0 342 16.5 85.65 0.0 0.0 34.1 20.3 78.0 41.0
Dec. 0 0 30.9 9.1 85.68 0.0 0.0 31.3 13.1 72.0 29.0
Jan."16 0 0 31.5 9.4 86.96 0.0 0.0 23.8 15.1 81.0 31.0
Feb. 0 0 35.4 114 87 0.0 0.0 30.43 1473 | 81.40 34.53
March 0 0 38.0 18.9 83.2
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Solan

Hisar

April’15 71.8 254 11.9 58 91.1 34.0 19.0 53.8 53.8
May 16.1 31.3 15.7 45 0.0 40.4 23.0 42.3 42.3
June 93.6 30.5 17.3 58 161.0 38.2 25.0 61 61
July 258.3 27.9 19.3 80 156.1 34.5 26.0 74.7 74.7
Aug. 102.2 28.4 19.4 74 54.8 34.7 26.1 75.15 75.15
Sept. 19.0 26.9 17.2 72 19.8 35.8 22.6 60.25 60.25
Oct. 34.6 25.6 11.3 59 7.0 34.3 18.5 56.1 56.1
Novw. 0.0 23.5 06.4 50 2.9 27.8 12.3 66.7 66.7
Dec. 0.0 19.7 03.2 54 0.0 224 6.0 71 71
Jan. 16 494 16.6 02.6 64 - - - - -
Feb. 80.4 21.5 05.8 68 - - - - -
March 15.3 23.6 08.1 63 - - - - -
Dholi Kanke

April ‘15

Jan.”16
Feb.
March

33.2
43.8
55.4
149.60
456.80
155.8
4.2

0.0

0.0

0.0

2.8

3.8

33.15
35.6
36.7

33.81

33.63
33.7

32.07
29.3
233
22.0
26.7
32.6

19.9
23.6
25.6
25.0
244
23.9
20.2
14.6
8.6
8.0
17.3
17.0

222
8.1
4.1

69.7

63.9

146.0
170.7
290.6
31.0
115.1
0.0
32

[CSTNNG, T S

10
12

— o U W O

26.5
333
36.4
39.5
424
41.3
36.4
352
36.3
325
30.3
29.6

2.2
4.0
10.3
17.4
19.6
16.2
16.4
17.5
18.3
11.5
8.5
3.1

82.5
83.2
82.6
82.5
82.4
80.0
83.2
83.0
82.7
82.7
83.5
83.2

71.1
66.9
63.1
68.5
54.5
54.5
61.7
62.5
62.6
63.8
65.7
67.6
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Kalyani

April’15 132.40 29.83 | 19.73 78.62 69.27 3.94 36.18 | 2421 | 87.37 49.03
May 377.80 31.77 | 22.29 84.58 76.65 200.57 36.72 | 26.62 | 90.39 55.26
June 622.00 31.20 | 23.90 91.40 82.87 182.4 3533 | 27.64 | 90.97 68.27
July 296.90 3342 | 25.12 84.49 74.97 251.1 32.18 | 26.54 | 95.42 81.10
Aug. 25.72 31.77 | 25.15 88.89 81.10 362.7 3232 | 2644 | 96.42 79.55
Sept. 9.99 32.88 | 24.92 78.53 71.63 231.0 3243 | 26.02 | 96.63 76.30
Oct. 0.00 3259 | 22.33 72.62 67.74 331.7 3338 | 2252 | 9271 59.55
Nov. 0.00 29.28 | 22.66 81.67 74.87 0.0 29.39 | 17.33 | 93.00 55.40
Dec. 0.00 25.11 | 18.16 83.26 79.32 0.0 2525 | 11.74 | 95.26 59.10
Jan.”16 0.00 23.54 9.70 88.97 81.23 0.0 23.61 | 10.13 | 95.35 61.45
Feb. 0.00 2749 | 12.83 81.41 68.97 16.8 27.05 | 13.76 | 95.40 52.92
March 0.03 30.69 | 17.17 70.16 59152 0.76 32.73 | 1848 | 91.83 48.54
Mizoram Barapani

April'15
May

June
July
Aug.
Sept.
Oct.
Now.
Dec.
Jan.”16
Feb.

522.60
443.80
431.60
509.80
453.60
301.60
162.20
014.60
010.60
24
77.2

a O = N @

29.33
31.65
31.44
30.83
30.48
30.92
30.38
28.20
23.14
21.2

249

18.25
21.38
22.15
22.93
22.40
23.63
20.54
18.45
13.99
12.2
16.3

41.08
47.60
54.00
60.47
57.95
52.22
54.45
55.82
56.18
55.32
41.08

26.76
27.88
27.95
28.64
27.53
27.7
27.36
24.45
20.94
19.9
26.76

14.38
16.58
19.2
19.16
19.13
18.05
14.88
9.58
5.56
5.1
14.38

77 48
83.73
84.25
84.66
89.38
87.65
86.5
86.18
84.66
86.38
77 48

56.72
65.30
70.08
71.62
79.33
79.1
72.74
59.08
54.4
55.45
56.72
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XXII. AICRPS Centers

HEAD QUARTERS

Project Coordinator (Spices)

ICAR-AIl 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 CENTERS
SI. Centre and Contact address Telephone Fax/E. mail
No.
Regular Centers
Andhra Pradesh
1 Horticultural Research Station 08937-238057 (O)  08937-238057
(Dr.YSR Horticultural University), headhrs_Chintapalle@drysrhu.edu.in,

CHINTAPALLE - 531 111, Dist.
Visakhapatnam, Andhra Pradesh

2 Horticultural Research Station 0863-2524017/ 0863-2524073
(Dr. YSR Horticultural University), 2524644(0) aphuhrslam@gmail.com
GUNTUR - 522 034, naramlnaidu@gmail.com
Andhra Pradesh gkalidasu@yahoo.com

surya.surepeddi@gmail.com

Bihar

3  Department of Horticulture 0621-2293227(0)  0621-2293227
Tirhut College of Agriculture spicestcadholi@yahoo.com
(Rajendra Agricultural ashim_sigatoka@yahoo.com
University)
DHOLI-843 121, Musaffarpur,
Bihar

Chhattisgarh

4 Regional Agricultural 07762-222402/ 07762- 222402 /215235
Research Station 215235 (O) singh_ajit8@yahoo.co.in
(Indira Gandhi Krishi singh_ajit8@rediffmail.com
Viswavidyalaya University), shrikant.sawargaonkar@gmail.com
Boirdadar Farm, RAIGARH - 496 001 sarita.sahu2124@gmail.com

Dist. Chhattisgarh
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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

7  Department of Vegetable Crops
(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,

Dist. Chikkamagalur, Karnataka

9  Horticultural Research Station
AICRP on Spices, (University of
Horticultural Sciences, Bagalkot)
SIRSI-581 401,

Dist. Uttara Kannada, 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.O) Karimbam (Via),
Taliparamba -670 142,
Dist. Cannanore, Kerala

02762-285337 (O)

01662-289207 (O)

01792-252329 (O)

08263- 228246/
228135

08384-247787 (O)

04868- 236263 (O)

0460-2227287 (O)
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02762-285337
rsspices@sdau.edu.
indgpateljagudan@yahoo.co.in

01662-234952/284306
aicrpspices@hau.ernet.intpmalik@
yahoo.com
maliktp@hau.ernet.insktehlan07@
gmail.com

01792- 252329
happydev2l@yahoo.in
solanspices@yahoo.com
meenuguptal@gmail.com
vipinsharma43@yahoo.com

08263-228403 /228246
kmdevaraju@gmail.com
mudigere@rediffmail.com

08384- 226797
hrspepper@gmail.com
hegdelax@gmail.com

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

0460-2227287
ajith.pm@kau.in
prspanniyur@kau. in
crrini@gmail.com
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Maharashtra

02358-280244 (O)
02358-282563/

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

12 Department of Horticulture
(Dr. BS Konkan Krishi Vidyapeeth)

DAPOLI - 415 712 Dist. Ratnagiri, = 282868 excusemeraj@yahoo.co.in
Maharashtra udaykumar_pethe@rediffmail.com
Orissa

13

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

Dist. Koraput, Orissa

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

17

Horticultural Research Station
(Tamil Nadu Agricultural
University) YERCAUD - 636 602
Dist. Salem, Tamil Nadu

Department of Spices and
Plantation Crops, Horticultural
College and Research Institute
(Tamil Nadu Agricultural
University),

COIMBATORE - 641 003,
Tamil Nadu

06853-252565 (O)

01425-254036/
254041(0)

08463-272026 (O)

04281-222456

0422-6611284/
2430781(0)
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06853-223348
parsuramsial@gmail.com

01425-254022
dhirendrasinghjobner@gmail.com
dhirendrasinghjobner@yahoo.com
gothwaldkskn@gmail.com
acs_shivran@rediffmail.com
mittalgkumar@gmail.com

08463-272026
hrskammarapalli@gmail.com
mahenderb9@gmail.com

04281-222234
hrsycd@tnau.ac.in
nageswarihort@yahoo.co.in

0422-6611371 /2430781
chitra.varadharaj@gmail.com
spices@tnau.ac.in
ushackadir@yahoo.co.in



Uttar Pradesh

18

Department of Vegetable

Science (Narendra Dev

University of Agricultural and
Technology), Narendra Nagar Post,
KUMARGAN]J, Faizabad-224 229,
Uttar Pradesh

West Bengal

19

Department of Horticulture

(Uttar Banga Krishi Viswa
Vidyalaya, North Bengal Campus
PUNDIBARI P.O, Dist. Cooch Behar,
West Bengal — 736 165

Co-opting Centers

Assam

1

Director of Research,Horticultural
Research Station, (Assam
Agricultural University),
KAHIKUCHI, Guwahati — 781 017,
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, Dist.
Wayanad, Kerala

The Director Indian Cardamom
Research Institute
MYLADUMPARA- 685 553,
Kailasanadu Idukki Dist., Kerala

05270-262076 (O)

03582-270588 (O)

08173-244281 (O)

04936-260421/
260561 /
260777 (O)

04868-237206/
237207 (O)
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05270- 262097/262331
vppandeyuat2012@gmail.com
drramsumanmishra@gmail.com

03582-270143
pundibari@rediffmail.com
pundibari@yahoo.co.in
dr.anamikadebnath@rediffmail.com
soumendral@gmail.com

dekakkdr@yahoo.com

08173-244124
sbicriskp@gmail.com
pradipknair@rediffmail.com

04936-260421
menon_rl5@yahoo.com
adramb@kau.in
smitharevi@gmail.com

04868-237285
icrimyla@yahoo.com
kalyanidhanapal@yahoo.com
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Meghalaya

5  The Principal Scientist & Head
ICAR Research Complex for
NEH Region, Umroi Road,
Ri-bhoi-793103, BARAPANI,
(Umiam), Meghalaya

Mizoram

6  The Joint DirectorI[CAR Research
Complex for NEH Region,
Mizoram Centre, KOLASIB-796081,
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)

PECHIPARALI - 629 161
Kanyakumari Dist., Tamil Nadu

Voluntary Centers
Arunachal Pradesh

1 The DeanCentral Agricultural
University College of Horticulture
& Forestry, PASIGHAT-791 102,
Arunachal Pradesh

0364-2570257 /
2570678(0)

03837-220041 /

220056 (O)

03862-247212 (O)

03592- 231307/
237301/(0)

03592- 231030/
232125 (O)

04652-281191(0O)

0368-2224887 (O)
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drhkalita@yahoo.co.in
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0368-2225066
sdwarade50@gmail.com



Gujarat

2

The Director of Research and
Dean Faculty of PG Studies,
Directorate of Research, N.M.
College of Agriculture, Navsari
Agricultural University,
NAVASARI-396 450, Gujarat

Assistant Research Scientist
Castor-Seed Spices Research
Station, Anand Agricultural
University, Sanand,Dist.

Ahmedabad, SANAND-382 110,

Gujarat

Jharkand

4

The Director of Research, BIRSA
Agricultural University KANKE,

Ranchi-834 006, Jharkhand

Madhya Pradesh

5

The Sr. Scientist/Head (Hort.),
Department of Horticulture,
College of Agriculture,
Jawaharlal Nehru Krishi
Vishwavidyalaya,
JABALPUR-482 004,

Madhya Pradesh

Rajasthan

6

Associate Professor
Agricultural Research Station,
(Agricultural University Kota)
Ummedganj Farm,

Post Box No.7, GPO Nayapura,
KOTA-324001 Rajasthan

Assistant Professor
(Agronomy)Agricultural
Research Station(Agricultural
University Jodhpur), MANDOR,
Jodhpur-342 304, Rajasthan

02637-283160 /
282145 (O)

02717-294325 (O)

0651-2450610/
2451011 (O)

0761-2680771
Extn: 345(0)

0744-2844369 (O)

0291-2571347 (O)
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Uttarakhand

8

Professor and Joint Director,
Govind Ballabh Pant
University of Agriculture &
Technology , College of
Agriculture,
PANTNAGAR-263 145,

Dist. Udham Singh Nagar,
Uttarakhand

West Bengal

9

The Director of ResearchBidhan
Chandra Krishi Vishwa Vidhyalaya,
Directorate of Research Faculty of
Horticulture, Kalyani, P.O.
KALYANI-741 235, Nadia,

West Bengal

05944-233363 (O)

033-25828407 (O)
03473-2222269/70
03473-222659
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Publications released during 26" AICRPS workshop

SEED SPICES VARIETIES

DEVELOPED AT JOBNER.

PARADIGM IN SEED SPICES RESEARCH

P 3

QINGS 018

1. Paradigm in Seed Spices Research

2. Seed Spices Varieties - Developed at Jobner
3. AICRPS - TNAU Profile

4. Unique Germplasm in Nutmeg

5. Bush Pepper Cultivation (Kannada)

6. Cardamom cultivation (Odiya)

7. Cinnamon Cultivation (Odiya)

8. Weeds in Turmeric and Ginger

9. Package of Practices of Turmeric

10. Package of Practices of Ginger
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Biofumigation and its use (Hindi)

Disease Management in Black Pepper (Malayalam)
Vegetative propagationin Black Pepper (Malayalam)
Insect-Pest Management in Black Pepper (Malayalam)
Insect-Pest Management in Ginger (Malayalam)
Disease Management in Ginger (Malayalam)

Black Pepper — Planting and Protection During
Monsoon (English)

Practices to be adopted and quality standards for
export of Turmeric (Telugu)
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ICAR-AIll India Coordinated Research Project
on Spices (AICRPS)

ICAR-Indian Institute of Spices Research

Post bag No. 1701, Marikunnu RO.

Kozhikode - 673 012, Kerala, India

Phone: 0495-2731794/2731410, Fax: 0495-2731794
e-mail: aicrpspices@gmail.com, aicrps@spices.res.in
Web site: www.aicrps.res.in



