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PRGN AR

TIH3IFT - 3@l IRAT THT THIT S IRATS=T
(T oM I 2R O T9) 30 F GO IS A SEHH Heash
%1 e forw <o % 23 T4t § et gu 38 et (19 faf,
10 Teartt qar 9 3eas i) & AaRD gre 3 gRASHT
e o Tl i Storarg &=t o SEifad &1 sas vgE s
A AT e, Tt ToTrEe, DSl T, eI, goal, A,
e 2016-17 =t A1 a9 H WRAE Hi0 S GREE A
e 452.5 &@ oqu & |

A HEwT

SIS 7Tl & STEUE HrE i fagd B % e aiEsE
% ST heAlST qoT 3T5TaTe S & T3 %Hcll o I i
TRIEAOY TR foham T | e R el HATeT SeaE deherht
% foer & Tolw Ty 9ar Totmae YR 1 e TET IR
qAT DI T o e =0T % fofu =3 et i e
TRaT AT |

AT 3CART § ScqSehe] i SoM dol Gesadar & fou
fafvrs S STerarg &5 § THTe o1 S e qehAreh!, 315
T ost H GeH qIeuT a9 disi Ot SR hUel S gedish 31 )
T HEHE IR R |

YA H A TR H & [0 T g | AR 0 T F o
MR T & SANE HHgH Ud aedud I 61 o fohar
T

T A 94 AR W T i GAEHal HEsnar § famtaa s
% forT e wentaat

TIHIFT-TLT T T SFIEA e, SR, e &
U gE gaEadl U Mg W AR Ot uF wEvnen § fawtad w
% feTU TTel St | 35 3UST ATl USTIiaEt i @ fRa T
el e ST R (e FY fo fommer), ufy, et
3T IARA &1 aTell Hell HY U ufaEy-9 # R,
FHIATEH Td ST TSI o el T S a6t &1 | faitad s
% foTu Teqa foram 77| 37eeh & 39T 3UST aTedt &1 yemiiaar, S
SR & Hi o e, Yfear, ufeay et gR1 T2 TR
W foehfaa St €@t ot -49 (F ot & ot T T 1) T A
% ToTT 3=a TTen e Ry (31 7 U 2Y) gRT fowiad
a@t 1w 1-2 (FRY) &t foutad == & fou gwqd o m@n
BRI § Teg 39 FY Ud qhieh! (aaiaaerd, HaRIS, Haes,
ST YR G 3T SE T e, TR ST het-siietar Ue @RT
BT & FeTelict U St T=-98 T T WIh3FI-IRA= Threl
W, AT I ATl STg TS TP & eI goal ol e
ATE T AW Wl (FFAIE 48) i ohied, B, Y W,
At g, STE a2l dormen § famifad & % foau dwa
feRaT 1T | 3TE 318 TH 3R I 397 o Eosl 1 SR A ared
T W & H FEE % 399§ 2-5% g A § gecyor

TR S| ST HAIEA § 2. T TR H Hie fasafomer,
giett, feR @ ufr @t T 3= SUS ol e AW St 385
(ST, IR 9t | T g aftar-1) & TgiE TR W e w9 &
fetu e =et =RvT e e wf fau foemem, fear, afam
o Toehiad 3o SUST dTett T faferse g 1 i &St et s welt
T T O 444 (T 7teR) ot eRamon o fomifea s &
foTe w&qq foram |

el foret

WA 99 Hel mE % 30 TRNEl i REgd wRAE
AT AEE SEYE URASHT & fate i o el e
SRR B SFRIE foham T el fod o wmfed yeid
TV § AR W S T IUST oot (3T ueEn) H,
aferR-1 (995.34 T Wl er) dervE SR 33 (630-78
T Ui ser) q=r @ -1090 (603-47 um e ser), R (3heT)
o w= & 20052 (3270 7 ufq SeT) deaverd STReE 53 (3260
T ufq FeT), el (FERTE) H R -1 (99.67 g ufd s,
UTITEHURT (3R3eT) | hiHer (429 T Ui Sot) deaverg o ot
20052 (1.076 g uiq set) = 3ifehd fmar |

UERR (eT) | fgu WRICeM & AR W O
TR AT 8 TeTeX It bt X & g0 fgemg 50 1R St U wfene
& HolEEy SAfeehdar Sad TWigs 3us (3.72 fF. um /&),
925 Tesh /3, &t SR Bl 3T (2.75 o, T /<er) qe e T
M (9.25%) 3ifera =i T

Hrel T ot i FEe Yool % YR W STeAE A
W T, WEe, Uik He A,  hicih = a1 JeX ard
ST (heT), TR (Shiet), FaRdl () @ et
(MeRTZ) | el {9 ST § M43 ®et o ©9 § Gl i an €

formeett (377 Ueen) & SHE anT H EEeiriRT GX o
% i ek [IuE & T 0[S % FIE H oAl WIeT §
ZTeeRieRET (Tq 2 9t | 5179) o1 Samvei &1 9 (31 31 g
R-6 3ME 3T TH 3R 859) = TANT HH W 3= 3091 & qY
Qe Ua fauuie o S § T 3ifehd i T |

Bt goa=it

e (FARS) T UFEGHIRT (FXeT) i H Fot 309
T STRIYHT T TRET0T foRAT ST W@ ¥ gfeR | g
RIS FehRT T oaiehT i I, 378 °f - 346951 (372
foh. o / 3FAR) W ST HGE i WA Sifehd i T deavE
Tt wer -726 (334 fR. UMW / 3RE) |

rEITEHYRT H fofie SeiT o wure o o7 & fern advetor
FH W, AR Uid 9 2 {6, U w6 X e W
S ¥ gy (399 F. W), uid Fq sifen feord (49.66), wid
FAT § UHRRer (46.66), Ufd uffeher § wuEer (39.33), @
3OS (2763 T/ ) T Ik heget (573 U /dren) 3ust
aifeRd oY TRt | 37T SUEIRT Y 3TeT SictmTee 2 foh. T /v i
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R F T 39 SIAR | Hie T I 0T FH 7|

e, FARCH § TISREH o & Ui TEEHS STaR
Ud g (0T FRET T e & fu WRieTor wE W
e 0.2% e W 698 T ufd 1Y 1 3= 3UST & T
= feeer arer (3.41%) sifa =it Wi qerear 2. &g
% A A HF a2 0.2% FSHERT w6 [Sewe o

S gt

TS g |, fafderm dor fqanrt midl & SR 9d et qn
AR fedim 576t & & ell, Tfau, Sharerel, =< T g, S
STt & 7aTg, SRS 2T & T 3TE0Teet WSS & HeAterdr et
o gaeToT ST fhar e ST | 14 reRivEl B e 9 3R
3TE &g ReM, e (fafserm) grT dhaa foran mar)

3ME & U R @y wimere, fafehy & deim & o<t
Tl T SR A el fORg e A 2 mifeher &,
BeTlifoed FaRT STeRersd adl Hietl s, gergel frarsier (8Y) i
ST o STEAF T FALT0T hal & | ZF Hifehel o 1 STHRT0T Al
THAF] &, IR fafdwT | afehad (24.62 1 42.285 31da)
& qeavand g fafarn, o @t U eTR i (18.82 F 34.76%)
TSI Tl 1 FARTOT oA ufvem fafaeRd % & i i ST @
T T AT | HA ST S STHAT g fafeenT o e ° Staenan
(16.46 & 22.64%) 3ifha Toran deavand feaor fafamm |

TS TATHE! o T FIS I T FYH, I A, T T
AT HeX MR qT 21 Akl 71 & i T, fafdrs o Saenie
TR % TS T Hodieh TR0 e R R 45 vd '@
0.3 fo. fa. / fo1. =1 <2t st | |edt et % Fgeor & ferm
(fra=ro1 4 62.84 & 80.769% Team § HY) 3t Trel S T
FeovErd = oer (1500 ot &t ww) %4 . . / for. (Fe=or §
56.38 9 74.34s T ® wHT) 991 Ugiteray Wi # 10 . A
/ T, (Fa=ror 9 52.76 9 72. 2% €& § &) |

HEH

U SIS o THETR 3TN SRS Sl Hodishd o folg
ST T 3 WG T Saad TS 3us St 9 o -49 (7.55
. Tm/Ea-1) | it fomar TaATI ST SIRshdd T ST
SHETEE St G odf -53 (40.00%) H degwEr Sitodr o -45
(36.67) Ton fFreTaw T e ST | °r -23 (3.33%) ¥ sifed
ekl

e (TSR H 316k & FHfad USiid WeoT § 19 -
8640 377 3eqeeh (14.9 7 / FRA) T 5 LA °IF 37 38
TH R a1 (8.9 27 / §9RAR) Hl 7T 67.55 & Teome ot i
g -121 (14.7 27 / §RMR), ©8- 646 (14.4 =7 / TFA) qa@
St d-49 (142 29 / TRI) | s feart (ufvem smer)
o, S TR ST @t O -49 7 stfishan Sust (20.88 29 /FR)
aifehet o deqard st (17.26 2/29aR) o st (15.62
TA/TR) |

it (foeR) # =01 qen 3= STaRT i 3TUeT S @5
TS ST 3R o YANT & T T STEHT FA W I[5h 3T6Ih
3T W UF a1 w7 (30 2T / THRI) 3 ZTEHISTH ITEAR FHA

T diel SRl S=aad S (81.53 4. #Y.), ufd 1id 1 feor =t e
(52.03), wfq feer @ w=i =0 d@@m (30.96) qer ufa g H
3usT (7.28 271 /2R IR) Afswhan off qcoverd UF ar v
(30 = /EFI) A Ul UH S SURR HIA W AY H HEE
(70. 60 & #t.), ufq urg ¥ feor 1 G (51.87), ufa feerw &
Tt sl G (28.40) e ufd gAY i 3ust (7.07 2 /ZRW) |

T (SR | 3EF F Uh< o AT Fa¥ & foAw
T T W, TEES SR (HETAfSTe Seprae 2 am/feret
F R G T LR | o /el B R/ ° 3TEia) wRA
W TN 3ME ok 45 fel % A% dr gamg & 90 fEAr % W% gar
SR o W | e (5.75%) der 3ifis W U 3uS
(17.65z7/3R=R) 3ifeha =61 T

Tl

T, geal i G TSia Ger s W, 9 U ug
-38 (149 zA/FR=) Izaaqq Ik IURF o TR 3T A
T = oAl 3T 33 UW AR Wi (9.1 =7 /2w +
e 63.75 €18 & W -191 7 Sfehan | sue 31.58 =
/ TR 3 fepar deavana dfeart it e & ww - 2 (25.24
TH/EHRAT) AT dielt § AN T-9/90 (64.15z/2%A) qAl
3R T - 80 (59.33 2A/FRR), HIFEAR (AHeHTg) | 2 4
9 191 (49.87 z9/2R=), T & ©H -1 (68.56 zH/ETHI)
AT FIERUCA! (FTET) | U 2F 78-2 (56.18 =/39R)
Tl 21 T -2 (23.7 Z/ERA) A uid FRAW AT WH U
aiferd st T TeaTE X (3T YRR H Ue & uw-1 (23.1
T /FERI) |

TRl | I 1Geh ey TR URISI0T ST, 3T A1 I g T
% o fafm sl 0 = fofea ueniaal S e eg uw A
T, SARIET YT, AEgeR Ud o UE SR -2 W R | S
HA Tg g Toh TreqvT foRd ohTeET Wt Sl W AR ¥ wad
1 1At | YT T THRT 1 o H FIB Fig g8 § | B,
T[eX T BRI H TSI bl Joaieh i T TEgHR ol Iig
T FRER <@ 9971 S=adq 9% e i awi shaer 890 T/
orer, 317.2 e /dven @ 618.50 e /dven sifswa fwar|

72X | goal o U7 I Ve % foTT TRIEOT S W ot e
e ¥ 0-13.35 o1 =R 3ifeha foham| w7 € wg -74 <41 9o
T S ot fadt we qoT s & fiu W Wl e € | St
wet 32 (1.2%), 2r&rdi 129 (1.7%) qor 2 i df 14 (2.2%) 3
feTam ot €t 3E sifeRa forar @ ST AR 4| HEEAR B &
T uer 34 9 32.91 27 / 3FAR 39S o Wi IAqH qo7 fert (5.40
o < amg) we uvt s (3.50 O € g euae sifed T
Teqeard o | °t 129 7 30.58 2 /&%) 3U o @ uvt faedt
(5.68 dt 2t 37) T Wt = (3.96 Ot € 31E) Y ufcRieeRar st
=l | e (fewreet wewn) ®, 9 Uet 54 7 =g wor femit (6.56% ) a4
w07 =i (7.09%) 3T o e Afehad 3t (32.87 T /3HRW)
feam| et |, 3 9 0 -14 =l PieizigEHA a9 2T 9O fae A
ek 3@ T STt qfeart & 21 @ df 129 3 feas ool s (df
20 amg 13.99) qer qor femdt (W & 31 8.66) i diwr Sifeha |
Jehfcsh BT F FHRTee W, q07 FeRl U 907 sodr S e S ShRoT




e o} Yo qoT T iRk Tl 41

a1 HETH

! § BT 68 A% 560 § Hedl sl A6 G
T 110-325 =R & | Tl @ H{1Gd §& Svsh DBSKKVMF
24 (325), DBSKKVMF 23 (310), DBSKKVMEF 19 (280)
31k ot | ST TR DBSKKVMEF 23 7 3Tfehe ™ I[5h el Ut
(171430 ) To ¥ wiast 3u7 (381.3 3m) siferd foram
T | GieRTE (AHeTg) , STathet SRS UH Uh-4 7 STaehdd
%ol (420 wot/JeT), Th & et e (108 wme) o Sfest
39T (220 7w /geT) Sited R

GRS o S 24 @ ST § ¥ ST T U -3
tera™ aol e (18.00 9. =) wof =irer (7.50 4. #i.) qen
I el i 3usT (3.0 foh. T / a7 ifeRdt Y T | ST |
TR SR S YebRI o1 == {ohar 71 575 dref bt ofar o
4.80 ¥ 5.90 Hr. 3R ¥, 3T UNty & 32.40 § 38.01 4. .
3R aen foar & 3.75 . € 5.40 . =R &

TR H, ITeTET & SRe STRITHT T Jodih i T, 9
H-5 7 arfyman oyt @ SErg (9.00 Hex), 7 akty (31.50
9. =), g7 3ot (7.50fF. wm\ / i) T IR BIeT HSAST
(620.00 7w / wiq die) 3ifeha At T STEeh RO =6 7 G
I Fers (7.80 #t.), o= aitfy (22.50 &, =), 9ot 3ust (7.00
. 7 / W1e) q Ik BTeT S 3UsT (290.00 T/ Wi wreE)
ifera T |

FIIRTE H, Shear & S FehR & & ot Gt 2 09 =2 J S9d
uffyr (49.38 9. wt.) sifha &t qeavE % & o G 2 vy wal
(45.88 @, #t.) | quit & et o uiqwrd § 6.14-7.34 =R €1 S
WK % o ot 9 21 ug wal (7.34%) q9r % % & 9§ 2 uE v
2 (7.12%) T 31fueh BTeT deT Wiqerd 3ifehd fwar|

g

PR T U7 & ST B ST Todich i W
SiAtereT wer | '@ 233 (750 fb. um/ #Y) | arfushad st
ISt 3ifeRa o St O e @R et (457.50 . T/
FR) T &S A1 AR I -393 (6870 FF. M/ ¥R, T
gFar-94 (4889 . wm/EFeAR) @ U € gfar-118 (4593
. TT/FRA) SRHE (ORI) | RIS |

AT USTG G0 |, SAehan 9T U shigwdi | 9l
3T 3-141 (8.05 Freot / TFHA), SR (e WI90) | W 37
AR-141 (28.69 Fet / voR), |l 31 AR-138 (15.97 pzet
/ TRAR) Jfera T qeaverg FARTS (Ufvem dmer) | 6 o
3MR-146 (15.90 Feat / TFAR), A 37t 3R-139 (15.83 Fmzat
/ EFER) @ A a AR-130 (15.06 F=at / 392R), T &
3T 3TR-134 (7.78 Fmea1 / TR, A 37 3MR-130 (7.53 Feet /
FHRM), T 3 3R-135 (7.46 Pt / THRR), T 37 3R-129
(7.36 FreaT / 2FAR) TAT A 3 31R-133 (7.18 Fwzet / FRW),
SR # & AR-122 (25.15 et / gRA), & 3 ar-142
(25.27 et / EHRR) AR il (M) | | 3 AR-
146 (23.61 ==e/eR™) am s A g 1 (30.76  F=a1/

ANNUAL REPORT 2016 - 17

TR AegTEE A A AR-135 (25.4 Feer / FRW), A A
3MR-129 (24.58 Freet / THRA) qA1 A 31 3IR-136 (23.13
Feel / EFIR) T STCAET AL =k 3R A 3R 728 (17.36
Feel / BERW), TMe (FHETe) H TR 2 (16.60 Fw=ot /
TRM) T TOR A=< (15.83 Frzot / TRA) | 3ifehe e |

HIFEGR TN SR (IAH) | gfar & sl oy &
U & FARANAT T oA STITT FIA T IR T
e 1 W ARIHay FE=01 o1 | Si6ih T2e H deioe Tom
0.2% 2o W 39 FE=or § e o |

Bl

SR | ST 1 SToNE TSIl il Heev7]a &ge W a2
IS ey o Ui SHEH St T aRUTEREE, A e
T ST -4 (32.5%) H qeaward S dr -2000-28 (409%), Safw
=T S fHoes] 1 eadA S 6 -4 (17.5%) # qur =HFaq
AT T ST G -3 (40%) F 3ifera foam

SR | FET ufhe % wid HieAeE & T4 Hieleed &
FTACREFH T Yo TR F W, e 25 g%y
25 7 T 37 /3HRAR I X Aqeavan e 21.7 ug g 25
TH T 3E /3R H R T 3o R g [Bewe & 7 57 a5
STICH URRE i ST 1 Ao wed i (3.34%) sifrd fowar

Hiw

T Y S 2 H 3T eIl TSI HHRS i U
T A -99 (13.61 F=at / FRA), TREM Th 0F Ta-97
(13.19 a1 / TRAY), TF T U -95 (12.77 Frea / TRA),
T TF T TeA -98 (120.50 Fer / FHRA), Wh T oA -97
(21.24 Fee1 / FRA) LA 6HR i TF 07 Tt -98 (20.15
FeTel / R AU TH T UeA -99 (19.89 Fzet / @) A
SRR # AR T-101 (19.15 Fw2at / 3) 31

T AT & 75% 3R o A1 g7 wRieem w5 W ouy
3o Fag (122.90 &, #.), ufe o 3 avaer (24.51), wfa
3mee W st (400.88), st fRd e (6.01 1), ST 3uT
(25.16 F=a1/ THRI) TE T T ITEN (6.08 . W/
TRM- . =@r.1) i siferd o a1 W 7@ 1009 TJeqd 9
% WY T WY 7ol Aegio & 1009 T&IT AT & qref
Tgu wfeTer & SR 9|

weft

Teft % fow Uk W S 2 A W, STaa dS 3U9 e H
U S 3 103 (13.89 Feet / dRI) ¥ siferd ok, deqeand th
St & 106 (11.74 Freet / TRI), T ST & 96 (11.57 Freat
/ FFARX) TA UE S F 97 (11.57 a1 / M), HiFadR §
T St 103 (8.33 Feet / FHRAR), TE T & 94 (13.40 Freat
/ THRTR) TEITET FHARTS & TF St & 97 (13.33 Feat /
FR), UF S % 96 (13.12 Frwet / 392R) a1 U St % 101
(13.05 F=zet / FHREAR), ST & UH it o -99 (21.48 Fweat
/ ERR), TETE % UF 51 % -96 (17.06 Frzet / EHA) qAT TH STt
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% - 98 (15.22 P=eT / §FeA) M UE ST 6 105 (21.83  F=
&/ TR, aeavEr feur (&R & uw St -106 (21.25
Pl / gHAR) qAT UE S H -104 (2049 FeA / FRE) |

SR ¥, Bt & Usedl tHeed o fau SHIg w=iiqar st e
T T | UE ST H -94 AT TE ST o -99 HHRIT S Hosy
T o ferieeh | STeifsh g U§-393 qor g uw -398 i e o
T S T A U 9 N Wiageh 3ifhd fhar T | 9 91 STEs
ST STRITHT ° F A wfafsedr st T o wia |mmaaar
WRIg® & & H qga i T

AT

TG | ST o fofu fopd T T off 21 uRieTor | 3tstare 1
W SR ST 3UsT (2.57 FreaT / FRAR) 3ifehe foham deaean
et wE-14-8 (2.40 Freet / TRE) | X § U TH-14-3 (9.84
Feed / TRM), TU -6 (9.80 F=aT / TRR), TA TF -14-8
(9.54 et / BRAR) AAM W T-73 (8.70 F2el / @A), STRH
T ame u -2 (11.06 F=a / gWR), T e T H-10 (8.12 F=
o/ TRI) TETHR FARS H T T -6 (7.91 Fzet / W),
T T 73 (7.70 F=t / @FER) a4 A T -187 (7.50 Freet / TRM)
T T 11 (7.70 Fea / TRW), T U -7 (6,40 Fr2a /
THIR) AT SR B 0 € T S-11 (5.90 et / HR),
AT -1 (5.26 F=a1 / TRW), W TH -10 (5.11 F=e /
FFRAR) AN T T -93 (5.10 Fzet / FHR), TR T-11 (8.34
Feel / FHRAT) T T T -18 (8.20 Freel / FHAR) T4
U -7 (7.62 F=al / TRA) 397 SARH I |

FHerstt

SHeAST & HFIT TSI R0 H el § T uR23 (799 Fe
/&) q T -1 (771 F=el / FRA), T 2 & G -20
(8.12 p=eT / RFEAX) Sl TRy St 3T 3ifehet foham deawend
FARTS & T T-112 (743 F2al / BRA) T M€ W -1
(7.15 F=et / TRAR) |

TUTENT g6 AYUT HETAT HT IeAe U faewor

I g | &R ST TIIT Shiedl e e, 1622 gotraeit
dist die/ged, 50 2 gedl, 16 29 31T, 518 Sawet wer
Trer, 247 ST St e, 256 reret et drd, 1000 et
st e e 150 o st e s guRT o 9ol o tHeemed
WA W T SME W AR W TH FEl H SgOrT b oo
o T &S mEe § 501.75 6. umw gtgan, 6400 fw. o
SRy, 719 o6, @i, 60.5 . um et q9r 261 . am
Telt ST ST WTARIET T STHEH Yok [oaRoT foRaT o

AT AR

T 3 G AR O TH Sl o Sfliiehl o TeliA ehilienal ol
AHGE wH & fow aiem e s 9 Wi $w = e
Tepeiienal 7T TR & |

& FSR A TERE 3o 3OS Al JSiie W e () |

SO % BT B (R HI TR, e Td goal
F W L FHT qhAlhl, el THd HT TG, Bol T GETEH,
STE%eT Uk I H Tg HIS MG, F91 U0 IR qoheATehT,
SR i BT T Tl TR TRIeTT AT (IMTelr) 37 i
TR |

s TRfl, SIRT qO Wi 6 3T 3OS Al Gl WIS
TR (SER) |

% 31 el oIt Boal SIS TRl o ST SUER, IR AR
R 33T TS YT, T FRT 8o’ Hlei T FE9HT (SHHRTee) |
TATTE IS o [T dehiehal sl TE9HT |

TH TRW T Toal H 0T H HI ST W B
T YT (SFIFAR) |

& 3 U Bl A SAferh Gel, g, e ud et o
Tl qAT TN ST i A2 foferi W ST s afe
TR % feto ufereror (drei) |
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ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

EXECUTIVE SUMMARY

ICAR-All India Coordinated Research Project
on Spices (AICRPS) is the largest spice research
network in the country with 38 centres (19
regular, 10 co-opting and 9 voluntary centres)
supplemented by five more in project mode
funding, spread over various agro climatic zones
in 23 states of the country. Black Pepper, Large
Cardamom, Small Cardamom, Ginger, Turmeric,
Cinnamon, Nutmeg, Clove, Coriander, Cumin,
Fennel and Fenugreek, Ajowan and Nigella are
the mandate crops. Annual budget for the year
2016/17 was Rs. 452.5 lakhs as ICAR share.

New Initiatives

To broaden the research activities in seed
spices, trials on two new crops like Nigella and
Ajowan were initiated in the AICRPS. For the
development of food safe spice production
technologies, multilocation trials on thrips
tolerant cardamom lines and evaluation of new
insecticides for thrips control in small cardamom
were undertaken.

New programmes on organic production
technologies  of  spices, evaluation of
micronutrients and PGPR biocapsules in ginger
and turmeric have been initiated in different agro
climatic regions to enhance productivity and
sustainability in spice cultivation.

For the fast communication and information
dissemination, facebook page and WhatsApp
group of AICRPS has been created in addition to
its web based information flow.

Varieties recommended for release in
27" AICRPS workshop

Seven high yielding varieties of spices were
recommended for release in XXVI AICRP
on Spices workshop held at ICAR-National
Research Centre on Seed Spices (NRCSS), Ajmer,
Rajasthan. One black pepper variety, Panniyur-
9 from Pepper Research Station (KAU),
Panniyur, Kerala with high yield potential
was recommended for release in Black pepper
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growing areas of Kerala, Karnataka and Andhra
Pradesh. Two high yielding ginger varieties viz;
GCP-49 (UBKV AADA 1) developed by Uttar
Banga Krishi Viswavidyalaya, Pundibari, West
Bengal at national level and V1S1-2 (Sourabh)
developed by High altitude Research Station
(OUAT), Pottangi for Odisha were recommended
for release. In turmeric NDH-98 from Narendra
Dev University of Agriculture & Technology,
Kumarganj, Faizabad, Uttar Pradesh with high
yield potential, wide adaptability and tolerance
to saline condition for release at national level
and a short duration, high curcumin, root-knot
nematode tolerant, variety IISR Pragati (Acc.
48) developed by ICAR-Indian Institute of
Spices Research, Kozhikode, Kerala, for release
in turmeric growing areas of Kerala, Karnataka,
Andhra Pradesh, Tamil Nadu, Chhattisgarh and
Telangana were recommended. IISR Pragati
will contribute significantly to the curcumin up
gradation from 2 to 5% in the most important
turmeric growing regions in the country. In seed
spices, RD 385 (Dr. RPCAU Dhania-1) a high
yielding coriander variety from Dr. Rajendra
Prasad Central Agricultural University, Dholi,
Bihar for release at national level and HM 444
(Hisar Manohar), a fenugreek variety with high
yield and unique green seed colour developed by
Chowdhary Charan Singh Haryana Agricultural
University, Hisar, Haryana for release at Haryana
were recommended.

Black Pepper

During the year, 30 accessions of black
pepper were added to germplasm maintained
at various centres. In Coordinated Varietal Trial
of black pepper, maximum fresh berry yield was
recorded in Panniyur-1 (995.34 g vine™) followed
by ACC-33 (630.78 g vine ') and C-1090 (603.47
g vine ') at Chintappalle (Andhra Pradesh), HB
20052 (3270 g vine-1) followed by Acc.no.53
(3260 g vine') at Panniyur (Kerala), Panniyurl
(99.67 g vine') at Dapoli (Maharashtra),
Karimunda (429 g vine™) followed by HB 20052



(1.076 g vine™) at Pampadumpara (Kerala).

In a trial on standardization of drip fertigation
at Panniyur (Kerala), drip irrigation @ 8 litres
of water daily at 50 RDF fertigation recorded
comparatively higher spike yield (3.72 kg vine),
925 spikes vine, green berry yield (2.75 kg
vine') and with low disease intensity (9.25 %) .

A study on black pepper based mixed cropping
system showed that crops such as tapioca,
arrowroot, elephant foot yam, colocasia and
greater yam are suitable as intercrops in juvenile
black pepper garden at Ambalavayal (Kerala),
Panniyur (Kerala), Sirsi (Karnataka) and Dapoli
(Maharastra).

In an experiment to evaluate the effectiveness
of new molecules of fungi toxicants against
Phytophthora foot rot in existing plantation at
Chintappalli (Andhra Pradesh), application
of Trichoderma (MTCC 5179) + consortium
of bacteria (IISR-6+ IISR-859) recorded lesser
incidence of yellowing and defoliation with high
yield.

Small Cardamom

A total of 309 cardamom accessions are
presently conserved in the gene bank of Mudegere
(Karnataka) and Pampadumpara (Kerala). In a
trial to evaluate the promising lines of cardamom
at Mudigere, 1C-346951 (372 kg ha') recorded
highest capsule yield followed by CL-726 (334 kg
ha).

Application of dolomite @ 2 kg plant™ was
found to be the best treatment with increased
plant height (399 cm), more number of tillers
clump! (49.66), panicles clump™(46.66) and
capsules panicle’ (39.33), fresh (2763 g plant)
and dry capsule (573 g plant’') yield in an
experiment at Pampadumpara to study the effect
of different liming materials. The incidence of
pest and disease in this treatment was lowest in
the treatment with dolomite @ 2 kg plant™.

Minimum tiller infection of (3.41 %) with
higher yield of 698 g plant”’ was obtained with
the application of 0.2 % Bavistin followed by the
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application of T. harzianum with Neem cake and
spraying of 0.2 % Pseudomonas fluorescens in a
trial to compare the effect of chemical treatments
and bio-control agents against pseudostem rot at
Mudigere, Karnataka.

Large Cardamom

In large cardamom, survey was conducted at
different areas of East and West districts of Sikkim
and Tiwari Gaon, Hunli, Ethipani, Kebaboli, New
Elope area of Lower Dibong Dist. Hawai, Urban
top area of Anjau Dist. and Metengliang area in
Arunachal Pradesh and collected 14 accessions
by ICRI, Regional Station, Gangtok (Sikkim).

ICAR Research Complex, Sikkim Centre,
has conducted a survey to study the intensity
of infestation of tea mosquito bug, Helopeltis
theivora Waterhouse and mealy bug, Paraputo
theaecola (Green) in different large cardamom
growing areas of Sikkim Tadong. The infestation
of tea mosquito bug was maximum in Lower
Dzongu area, North Sikkim (24.62 to 42.28 %
incidence) followed by East Sikkim, ICAR Farm
(18.82 to 34.76%). The surveyed fields of large
cardamom of West Sikkim were found almost
free of infestation of this pest. The infestation of
mealy bug was found maximum in the fields of
East Sikkim (16.46 to 22.64%) followed by South
Sikkim.

Spinosad 45 SC @ 0.3 ml I"'was found to be
the most effective control to all the pests (62.84
to 80.76% reduction of population over control)
in large cardamom followed by neem oil (1500
ppm) @ 4 ml 1" (56.38 to 74.34% reduction
of population over control) and petroleum
agrospray @ 10 ml 1" (52.76 to 72.28% reduction
of population over control) in an experiment
to evaluate the efficacy of biopesticides against
insect pests of large cardamom viz., stem borer,
shoot fly, leaf eating caterpillar and tea mosquito
bug at Gangtok, Skkim.

Ginger

Seventy one germplasms of ginger were grown
for evaluation at Pundibari centre at West Bengal.
Highest rhizome yield per plot was recorded
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in GCP-49 (7.55 Kg plot') whereas maximum
disease incidence was recorded in the germplasm
GCP- 53 (40.00%) followed by GCP-45 (36.67)
and the lowest disease incidence was recorded in
GCP-23 (3.33%).

In Coordinated Varietal Trial of ginger at
Pottangi(Odhisa) the entry SE-8640 was the top
yielder (14.9 t ha') with the yield advantages of
67.5% than the national check IISR Varada (8.9t
ha') followed by PGS-121 (14.7 tha), S-646(14.4
t ha') and GCP-49(14.2 t ha'). Whereas, at
Pundibari(West Bengal), the genotype GCP-49
showed the highest projected yield (20.88 t ha)
followed by Aswathy (17.26 t ha') and Athira
(15.62 t ha'!).

Application of FYM (30 t ha) + Trichoderma
gave the highest plant height (81.53 cm), number
of tillers per plant (52.03), number of leaves per
tiller (30.96) and yield per hectare (7.28 t ha')
followed by the application of FYM (30 t ha) +
PSB produced plant height (70.60 cm), number
of tillers per plant (51.87), number of leaves per
tiller (28.40) and yield per hectare (7.07 t ha') as
compared to control and other treatments in the
study on the effect of organic manures and bio
fertilizers on partitioning of dry mater of ginger
at Dholi (Bihar).

In a trial for the management of rhizome rot
of ginger at Pottangi (Odhisa), lowest incidence
(5.75 %) and high fresh rhizome yield (17.65
t ha') was found in the chemical treatment
(rhizome treated with metalaxyl mancozeb @
2g 1! and streptocycline @ 1g I' and soil
drenching at 45 DAS and 90 DAS) followed by
the application of Trichoderma viride @ 10g 1"
(rhizome treatment and foliar spray at 45 DAS
and 90 DAS).

Turmeric

In a Coordinated Varietal Trial of turmeric
at Pottangi, CLS-38 (14.9 t ha') was the top dry
yielder with the yield advantages of 63.7 % than
the national check variety IISR Pratibha (9.1t
ha') TCP-191 recorded highest fresh yield of
31.58 t ha! followed by LTS -2 (25.24 t ha') at
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Pundibari, RH-9/90 (64.15 t ha!) and RH-80
(59.33 t ha') gave significantly high fresh yield
per hectare at Dholi, TCP 191 (49.87 t ha') at
Coimbatore (Tamil Nadu), LTS-1 (68.56 t ha)
followed by LTS -2 (56.18 t ha!) at Kammarapally
(Telengana), LTS-2 (23.7 tha™) followed by LTS-1
(23.1 t ha!) at Guntur (Andhra Pradesh).

The experiment on source sink relationship
in turmeric is being carried out in six different
centres spread over South, North and North
Eastern states with the following varieties viz.,
IISR Prathibha, Rajendra Sonia, Duggirala Red,
Mydukurand BSR-2. The results showed that fresh
weight of whole rhizome increased considerably
from September to February in almost all the
tested Centres. Among the varieties evaluated
at Coimbatore, Guntur and Kammarapally,
Mydukur was found to be vigorous in growth
and recorded highest fresh rhizome weight of
890 g plant, 317.2 g plant” and 618.50 g plant™
respectively.

In a trial on the management of foliar diseases
ofturmericusingtolerantlines, leaf spotincidence
ranged from 0-13.3 % at Guntur. NDH-74 showed
field tolerance to both the foliar diseases like leaf
spot and blotch .The accessions CL 32 (1.2%),
TCP 129 (1.7%) and TCP 14 (2.2%) recorded
the lowest PDI and were on par with each other.
CL 34 of Coimbatore centre recorded minimum
leaf spot (5.40 PDI) and leaf blotch (3.50 PDI)
incidence with a yield of 32.91 t ha™ followed by
TCP 129 with a yield of 30.58 t ha!, recorded
resistant reaction to both leaf spot (5.68 PDI)
and leaf blotch (3.96 PDI). At Solan (Himachal
Pradesh), CL-54 gave the maximum yield (32.87
tha') along with minimum leaf spot (6.56 %) and
leaf blotch (7.09 %) incidence. In Dholi, TCP-14
was found free from Colletotrichum and Taphrina
leaf spot disease whereas in Pundibari, TCP 129
has recorded lowest leaf blotch (PDI 13.99) and
leaf spot (PDI 8.66) disease severity. Alternatively
at Kammarapally, none of the varieties was found
to be resistant to foliar diseases due to severe
incidence of leaf spot and leaf blotch.



Tree Spices

Among the nutmeg germplasm screened at
Dapoli, average number of fruits ranged from
110-325. The average number of fruits was high
in genotypes DBSKKVMEF 24 (325), DBSKKVMF
23 (310), DBSKKVMF 19 (280). The genotype
DBSKKVMEF 23 recorded maximum dry nut
yield (1714.30 g) and dry mace yield (381.3 g).
The genotype DBSKKVMF 29 is found to be
promising considering its fruit weight, nut weight
and mace weight. At Pechiparai (Tamil Nadu),
the nutmeg accession MF- 4 recorded maximum
number of fruits (420 fruits /tree), single fruit
weight (108 g) and the mace yield (220 g tree).

The clove accession, SA-3 recorded the highest
leaf length (18.00 cm), leaf breadth (7.500 cm)
and dry bud yield (3.0 kg tree') when 24 clove
accessions were evaluated at Pechiparai. Four
promising genotypes were selected at Dapoli
whose plant height varied from 4.80 to 5.90 m,
girth ranged from 32.40 to 38.01 cm and spread
varied from 3.75 m to 5.40 m.

In case of cinnamon, among the twelve
accessions evaluated at Pechiparai, CV-5recorded
maximum tree height (9.00 m), stem girth (31.50
cm), leaf yield (7.50 kg plant ™) and dry bark yield
(620 g plant') while local check recorded plant
height (7.80 m), stem girth (22.50 cm), leaf yield
(7.00 kg/plant) and dry bark yield (290 g/plant).

The genotype KKVCTSH2 of Cassia recorded
high girth (49.38 cm) followed by KKVCTSH1
(45.88 cm) at Pechiparai. The oil percentage in
leaf varied from 6.14 - 7.34 %. The genotype
KKVCTSHI (7.34 %) and KKVCTSH?2 (7.12 %)
recorded high bark oil percentage.

Coriander

In a multi location evaluation of coriander
genotypes, maximum seed yield was recorded
in the genotype LCC 233 (750.00 kg ha') which
was better than the check variety Hissar Anand
(457.50 kg ha!) at Coimbatore. RD-393 (6870 kg
ha'), NDCor-94 (4889 kg ha') and NDCor-118
(4593 kg ha') were found to be the promising
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entries at Jagudan (Gujarat).

In Coordinated Varietal Trial of coriander,
maximum seed yield was recorded in the entry
COR 141 (8.05 q ha') at Coimbatore, COR 141
(28.69 q ha') at Jabalpur (Madhya Pradesh),
COR-138 (15.97 q ha') followed by COR-146
(1590 q ha'), COR-139 (15.83 q ha') and
COR-130 (15.06 q ha') at Kumarganj (West
Bengal), COR-134 (7.78 q ha'), COR-130 (7.53
q ha'), COR-135 (7.46 q ha?), COR-129 (7.36
q ha') and COR-133 (7.18 q ha') at Guntur,
COR-122 (25.15 q ha') at Jagudan, COR-142
(25.27 q ha') followed by COR- 146 (23.61q
ha') at Kota (Rajasthan) and ICS 1 (30.76 g ha!)
followed by COR 135 (25.4 q ha'), COR 129
(24.58 q ha') and COR 136 (23.13 q ha') over
national checks RCR 728 (17.36 q ha'), Gujarat
2(16.60 q ha') and Hisar Anand (15.83 q ha) at
Raigarh (Chhattisgarh).

In a study to evaluate new generation
fungicides against powdery mildew in coriander
at Coimbatore and Jobner (Rajasthan), spraying
of Propiconazole gave maximum level of
control whereas at Raigarh, foliar spray of
wettbale sulphur 0.2% were found to be the best
controlling agent.

Cumin

Total eighteen entries of cumin were screened
for the resistance against Alfernaria blight,
powdery mildew and wilt disease at Jagudan. The
minimum blight disease intensity was noticed
in GC-4 (32.5%) followed by GC-2000-28 (40
%), while minimum powdery mildew disease
intensity was noticed in GC-4 (17.5 %) and
minimum wilt disease intensity was noticed in
GC-3 (40.0 %).

In a study to evaluate the bio-efficacy of newer
molecules of insecticides against cumin aphid,
thiamethoxam 25WG @ 25g a.i./ha followed by
thiacloprid 21.7SC @ 25g a.i/ha had registered the
least per cent umbels aphid infestation (3.34%) at
7 days after second spray at Jagudan.
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Fennel

The best performed entries in the CVT during
the year were FNL-99 (13.61 q ha') followed by
FNL-97 (13.19 g ha'), FNL-95 (12.77 g ha') and
FNL-98 (120.50 q ha') at Kumarganj, FNL-97
(21.24 q ha'') followed by FNL-98 (20.15 q ha)
and FNL-99 (19.89 q ha!) at Hisar and RF-101
(19.15 q ha) at Jagudan.

The drip fertigation with 75% recommended
dose of fertilizers recorded significantly high plant
height (122.90 cm), umbels per plant (29.72),
umbellets per umbel (24.51), seeds per umbel
(400.88), test weight (6.01 g), seed yield (25.16 q
ha') and water use efficiency (6.08 kg ha-mm™).
However it remained at par to drip fertigation
with 100% recommended dose of fertilizers and
drip fertigation with100% recommended dose of
nitrogen.

Fenugreek

In a CVT for fenugreek, the highest seed yield
was recorded in FGK-103 (13.89 q ha!) followed
by FGK-106 (11.74 q ha'!), FGK-96 (11.57 q ha™!)
and FGK-97 (11.57 q ha™) at Jabalpur, FGK-103
(8.33 q ha') at Coimbatore, FGK-94 (13.40 q
ha') followed by FGK-97 (13.33 q ha'), FGK-96
(13.12 q ha') and FGK-101 (13.05 q ha') at
Kumarganj, FGK-99 (21.48 q ha™) at Jagudan,
FGK-96 (17.06 q ha'), FGK-98 (15.22 q ha™) at
Raigarh and FGK-105 (21.83 q ha') followed by
FGK-106 (21.25 q ha') and FGK-104 (20.49 q
ha') at Hisar (Haryana).

Nineteen (CVT) entries of fenugreek were
screened against powdery mildew at Jobner.
Entries FGK-94 and FGK-99 were observed as
moderately resistant against powdery mildew
disease whereas the entries UM-393 and
UM-398 were observed as moderately resistant
amongst the ten IET entries tested. Forty seven
entries among the three hundred and fifty nine
germplasm accessions were also identified as
moderately resistant lines against the disease.

Ajwain

Ajwain 1 recorded maximum seed yield (2.57
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q ha') followed by entry LS-14-8 (2.40 q ha')
in CVT for Ajwain at Raigarh. LS-14-3 (9.84 q
ha'), AA-6 (9.80 q ha'), LS-14-8 (9.54 q ha')
and AA-73 (8.70 q ha') were the top yielders at
Guntur, JA-2 (11.06 q ha') at Jagudan, NDAJ-10
(8.12 q ha') followed by AA-6 (7.91 q ha'),
AA-73 (7.70 q ha') and JA-187 (7.50 q ha')
and NDAJ-11 (7.70 q ha') at Kumarganj, HAJ-7
(6.40 q ha) followed by NDAJ-11 (5.90 q ha'),
IA" (5.26 q ha'), NDAJ-10 (5.11 q ha') and
AA-93 (5.10 q ha') at Jobner, NDA-11 (8.34 q
ha) followed by HAJ-18 (8.20 q ha') and HAJ-7
(7.62 q ha').

Nigella

In Coordinated Varietal Trial of Nigella,
maximum seed yield was recorded in the entry
AN-23 (7.99 q ha') and AN-1 (7.71 q ha') at
Kota, NDBC-20 (8.12 g ha™') followed by AN-112
(7.43 qgha') and IN-1(7.15 q ha!) at Kumarganj.

Production and distribution of
quality planting material

The AICRPS centres along with DASD have
multiplied and distributed 7.16 lakhs rooted
cuttings of black pepper, 1622 seedlings/suckers
of cardamom, 50 t of turmeric, 16 t of ginger, 518
grafts of nutmeg, 247 seedlings of nutmeg, 256
grafts of cinnamon, 1000 seedlings of cinnamon
and 150 seedlings of clove. In seed spices 501.75
kg of coriander, 6400 kg of cumin, 719 kg of
fennel, 60.5 kg of Ajwain and 261 kg of fenugreek
seed material were produced and distributed.

Transfer of Technology

Scientist from AICRPS centres have
actively involved in popularization of the latest
technologies to reach it effectively in to the
farming community. Some of the technologies
demonstrated during the year as follows.
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FLD on 11 high yielding varieties of tur-
meric(Guntur)

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

X/
£ %4

Eight demonstrations on high yielding
varieties of fenugreek, cuamin and fennel (Jobner).

s Demonstration on seed treatment of
two budded turmeric seed rhizomes, four rows
of raised bed method, and tractor mounted

harvesting of turmeric (Kammarapally)

¢ Demonstrations of high yielding varieties
of turmeric, coriander, fennel and fenugreek

(Kumarganj).

% Demonstration of technologies for small
cardamom production at farm level under MIDH
(Pampadumpara)

)
L X4

FLD on performance of turmeric
transplants in an area of 1.00 ha (Coimbatore)

% Farmers’ Training on “ Organic ginger
and turmeric cultivation”, “Coriander, chilli and
black pepper cultivation” and awareness training

on “Improved Spices Cultivation” (Pottangi)

Training on “Hi- tech production
technology for turmeric, ginger, coriander
and curry leaf” in collaboration with DASD
(Coimbatore)

X/
L X4

Apart from the above, the scientists interacted
with farmers as resource persons in trainings,
seminar and also through various media
(newspaper, radio talks and TV programs) to
disseminate knowledge among spice farmers.

Success stories

Mr. Devrajbhai Amthabhai Patel, resident of
Varsada village of Banaskantha district in Gujarat
holds 25 acres of land in which he has been
cultivating mustard, cotton, castor and cumin
upto 2004. Even though blessed with high fertile
land, Mr. Patel earns only about Rs. 3.0 lakhs from
the cultivation of these crops annually due to
traditional method of cultivation and use of either
local or very old varieties. In order to introduce
fennel as a new cash crop and to demonstrate
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the technologies of cumin, field demonstrations
of recently released variety Gujarat Fennel - 11
with Gujarat Fennel - 2 and Gujarat Cumin -
4 with Gujarat Cumin-2 was conducted in this
area under All India Coordinated Research
Project on Spices by CRSS, Jagudan in 2004.
Interestingly, encouraging results obtained from
these demonstrations motivated Mr. Patel to
replace mustard crop by fennel and also to extend
the area of cumin. Inspired from the trainings
organized by CRSS, Jagudan, Mr. Patel started
seed productions of Gujarat Fennel - 11 and
Gujarat Cumin - 4. Last year, he produced about
5000 kg of Certified/TF seeds of GC-4 and 2000
kg of GF-11 and distributed among the farmers.
His farm income has thus increased from Rs. 3.0
to 15.0 lakhs by crop diversification and seed
production programme. Mr. Patel was awarded
as the best farmer for crop diversification and
seed production by S. D. Agricultural University,
Sardarkrushinagar in the year 2011.

The success story of farmers in coriander
cultivation from the adverse agro climatic regions
of Andhra Pradesh (Southern Zone, Scarce
Rainfall Zone and western part of Krishna-
Godavari zone) reveals that the effect of climate
change can be mitigated by the use of appropriate
technologies. The farmers from Pedacherlopal-
le mandal of the Prakasam district (Southern
Zone) approached All India Coordinated
Research Project on Spices, Guntur for advice
on raising rabi crops in drought prone areas. The
farmers were provided with two elite varieties
of coriander, Suguna and APHU Dhania-1. The
crop established well even though the rainfall was
meager. Two farmers harvested the crop during
the third week of March when the fodder crop,
jowar has failed due to insufficient soil moisture.
The variety APHU Dhania-1 recorded 125 kg
acre”’, whereas Suguna recorded a yield of 115
kg acre’. The Benefit Cost Ratio was 2.46 and
2.76 for the variety Suguna and APHU Dhania-1
respectively.

Another progressive farmer, Sri Viswanadha
Reddy from Vempalle mandal, the traditional
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coriander growing area of Andhra Pradesh,
under the Scarce Rainfall Zone has approached
the AICRPS centre at Guntur. He realized that
choosing the appropriate variety can make a huge
difference and procured seed of APHU Dhania-1
for raising crop in eight acres. He was advised to
go for sprinkler irrigation at least for three hours
daily, approximately delivering 30 mm of water
at the critical stage of flower initiation. The crop
grew exuberantly without any pest or disease
problem. He harvested 1875 kg ha' coriander
grains, which was 1.44 times higher than the
national average (835 kg ha). The net income
per acre was Rs. 57,500/-.

Another success story was from the western
part of Krishna-Godavari zone, where the rainfall
during rabi was only 44 mm. With the advice of
AICRPS at Guntur centre, Sri Edukondalu, of
Dachepalle mandal has sown coriander variety
Suguna in the last week of November. The farmer
took the advantage of mobile and WhatsApp
technology to ensure proper care to the crop. He
could harvest 450 kg acre™, in 85 days. The net
income was Rs. 34000/-with a Benefit Cost Ratio
of 5.2. This story highlights that the right choice
of crop at appropriate time is the key for success.

Tribal welfare measures

Fifteen farmers training programmes were
conducted in 15 villages in Chintapalle of
Andhra Pradesh, Pottangi of Odisha and Raigarh
of Chhattisgarh benefiting 1290 tribal farmers to
make awareness on high production technologies
and quality up gradation in spices.

New Initiatives in North East

As per the recommendations of ICAR
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Regional Committee, 13 coriander varieties and
14 fenugreek varieties were introduced to ICAR
Research Complex, Agartala for evaluation.
Nucleus planting material of 6 high yielding,
high quality varieties of black pepper from
ICAR- IISR were supplied and planted in ICAR
RC, Agartala, Tripura for further multiplication
and distribution to KVKs for multiplication and
field planting.

To evaluate the effect of PGPR Biocapsules
and IISR micronutrients in ginger and turmeric,
new trials were initiated at Barapani, Pasighat
and Mizoram centres. New trial on organic
production in ginger and turmeric was also
undertaken.

Collaboration

In addition to IISR-Kozhikode, NRCSS-Ajmer
and State Agricultural Universities, AICRPS have
collaboration with DASD, Spices Board, Central
Institute of Horticulture, CFTRI, WSO, IDH,
Codex, ISO and various NGOs.

Monitoring

The research programmes undertaken by the
centres were monitored by Project Coordinator
and the Scientists from PC units through visits
to various centres and the experimental plots.
In this year 12 visits were taken up to centres
including regular, co-opting, voluntary and
project mode centres. The progresses of activities
were also monitored through monthly, half yearly
and annual reports from centres. The annual
workshop was conducted during 24™ to 26
October 2016 at ICAR-National Research Centre
on Seed Spices (NRCSS), Ajmer, Rajasthan.
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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 isbeing carried out, linking ICAR system
with the State Agricultural Universities and
central institutions. AICRPS was initiated in 1971
as All India Spices and Cashew nut Improvement
Project (AISCIP). In 1986 it has become a
full-fledged coordinating unit for spices (major
spices and seed spices) with its headquarters at
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 14 mandate crops viz., Black Pepper,
Small Cardamom, Large Cardamom, Ginger,
Turmeric, Nutmeg, Cinnamon, Clove, Coriander,
Cumin, Fennel Fenugreek, Ajwain and Nigella.
Presently the network has 38 centres including
10 co-opting centres and 9 voluntary centres
focusing the major agro climatic regions of the
country. These centres are mostly located in State
Agricultural Universities and some centres in
ICAR Institutes and also Spices Board.

Mandates of the AICRPS are:

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

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

@ Facilitate faster adoption of proven
technologies/varieties ~ developed  through
technology  dissemination,  Field  Level
Demonstrations and attract youth to agriculture
and agro enterprise.

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

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

Number of Ongoing research programmes - Crop wise
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|. 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 299 cultivated types, 54 wild types

and 3 exotic types of black pepper are being
maintained at Panniyur station. The survey
work was carried out and 9 new genotypes were
collected during the year. The genotypes PRS 64,
PRS 154 and PRS 137 were the top yielders. PRS
64 ranked first with 4.68 kg green berry yield and
1110 spikes per vine. Spike length was maximum
for PRS 155 (15.3 cm). The number of developed
berries per spike was more for PRS 64 (60.0). The
100 berry weight was high for PRS 154 (12.1 g).
The dry recovery % was more for PRS 154 and
PRS 137 (36 %).

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

At Sirsi centre, 231 accessions of black pepper
are being maintained including the sixteen new
collections during this year. Twenty two
accessions were evaluated for morphological,
growth, yield and quality characters. Among
the collections, SV- 15 recorded maximum bulk
density (650g 1), maximum oleoresin was in
SV-7 (10.74 %) and SV-15 recorded maximum
piperine content (5.5 %) (Table 2, Fig.1).

Among the 26 accessions evaluated during
2016-17, at Chintapalle, the number of spikes per
vine is maximum in Panniyur-1 (928) followed
by Cu 5308 (723) and Thevarmundi (673). The
spike length was highest in Neelamundi (14.6cm)
followed by PRS (14.54cm) and Panniyur-1
(14.38 cm). Maximum number of berries per
spike was observed in Neelamundi (90) and HP
105 (84). Maximum recovery percentage was
observed in Permabramundi (34.7) followed by
Uddagare (33.7).
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pepper were collected from south Konkan region
of Maharashtra during this year.

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

A total of 78 accessions are being maintained
at Yercaud centre. Berry set was observed in 28
accessions only due to the uneven distribution
of rainfall. Significant difference was observed
for the characters like spike length, number
of berries per spike, 100 green berry weight, 100
dry berry weight, green berry yield and dry berry
yield. The spike length was highest in PN 77(12.4
cm) and lowest in PN 5(7.7 c¢cm). The accession
PN 77 has recorded highest number of berries
per spike (78) whereas PN 8 showed lowest
number of berries (36). The 100 green and dry
berry weight was the highest in the accession PN
64 (16.1 g and 5.5 g) and lowest in the accession
PN 73(8.2 g and 2.74 g). The accession PN 11
recorded the highest green berry yield per vine
Fig.1: Spike variability in the germplasm (3.11 kg) and dry berry yield per vine (1.048 kg).
evaluated at Sirsi centre The accession PN 58 recorded the lowest green
berry yield per vine (1.2 kg ) and dry berry yield
A total of 30 accessions are maintained in the  per vine (0.418 kg).
germplasm at Ambalavayal

At present 52 germplasm accessions are being
maintained at Dapoli. Five elite types of black

® ®

Fig. 2: Field view of black pepper at a. Yercaud and b. Panniyur
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Table 2: Quality attributes in different genotypes evaluated at Sirsi

Crop Improvement Théf: hy]iirids ]IJ’RS 160, PRS 161hand PRS 165

N . were found to be promising with mean green
PEP/CI/2 Hybridization trial berry yield of 5.3 lrc)g Vine",g5.12 kg vine'l(‘; and
PEP/CI/2.1 Inter-varietal hybridization to 4.91 kg vine' respectively at Panniyur centre.
evolve high yielding varieties Number of spikes per vine was higher for PRS
160 (510). Spike length was maximum for PRS
161 (20.0 cm). 100 berry weight was higher for
PRS 165 (16.0) (Table 3).

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

Table 3. Yield data of promising new hybrids - PRS, Panniyur during 2016-17
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Fig. 3: Spikes of promising hybrid PRS 160

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 Chintappalle, maximum plant height was
recorded in Panniyur -8 (HB20052) (493.80
cm) followed by Panniyur-1 (388.28 c¢cm) and
minimum plant height was noticed in Karimunda
(225.77 cm). ACC-33 recoded maximum number
of branches per plant (27.14 cm) followed by
C-1090 (18.57) and Panniyur-1 (18.30) and these
two were on par with each other. Fresh berry yield
was the highest in Panniyur-1 (995.34) followed
by ACC-33 (630.78) and C-1090 (603, 47). It
was observed that all varieties are susceptible to
Phytophthora foot rot disease.

At Panniyur station, HB 20052 recorded the
highest green berryyield of 3.27 kg vine followed
by Acc.no.53 (3.26 kg vine!). The highest plant
height was recorded for Panniyur - 1 (4.87 m).

Among the entries evaluated at Sirsi, plant
height varied between 4.5m and 7.8 m. Maximum
height was recorded in Sirsi selection (6.6 m).
Accession HB - 20052 recorded maximum
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number of spikes per vine (158) and dry berry
yield of 500 g per vine.

At Dapoli, the plant height varied from
2.51 - 4.72 m in different varieties. Panniyur 1
recorded higher plant height (4.72 m) followed
by HB 20052 (4.50m) and PRS 64 (4.13 m) and
Panniyur 1 recorded highest yield 99.67 g vine!
in 2016-17.

At Pampadumpara, the fresh and dry weight
of berries per vine didn't show any significant
difference between the accessions. Highest fresh
(1.273 kg vine!) and dry weight (429 g vine!) of
berries per vine was registered for Karimunda
followed by HB 20052 for fresh weight (1.076 kg
vine') and ACC 106 for dry weight (274 g vine™).

Among the nine accessions planted during
2011 at Yearcuad centre, IISR Sakthi recorded the
highest mean number of spikes/0.5 m? (25.0) and
IISR Thevam (20.0), whereas the accession Acc.
106 recorded the lowest mean number of spikes
per 0.5 m?* (8.0).

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

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

At Dapoli centre, the planting of standard
Thespecia populnea has been done in September
2016. The trial will be planted in August 2017 by
procuring planting material for the trial from
AICRP on Spices Sirsi, Karnataka.

The trial will be laid afresh during this year at
Panniyur centre as grafts on Sakthi and Thevam
could not be established. Panniyur - 1 grafted on
Piper colubrinum recorded a mean green berry
yield of 3.7 kg vine™.

At Yercuad centre, the grafts of Panniyur - 1
(Orthotropic shoot and runner shoot) on the
rootstocks of Piper colubrinum, IISR Sakthi and
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IISR Thevam were planted in the field along with
rooted cuttings.

New grafts were planted during the year at the
Sirsi centre and the morphological observations
are being recorded.

The grafted plants did not establish well in
the field at Ambalavayal. Hence, the trial will
be started fresh as per the recommendation of
XXVII ICAR- AICRP on spices workshop held
at NRCSS, Ajmer.

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

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

This trial is in collaboration with National
Innovation Foundation. Three farmer varieties
of black pepper viz., Zion Mundi, Thekken and
Kumpukkal along with a local check and national
check Panniyur-1 were included in the trial.

The entries were planted in August 2016 at
Dapoli, and the growth of all genotypes were
satisfactory.

At Chintappalli, two farmers varieties were
planted along with local check and the plants
were under vegetative stage.

The plants were in the vegetative stage at
Panniyur centre and there was no significant
difference  between the treatments for
morphological characters.

At Sirsi centre, three farmer’s varieties;
Zion Mundi, Kumpakkal and Pepper Thekkan
provided by NIF were planted in 3 replications
along with Panniyur -1 as check. The plants
established well.

The pepper varieties viz,, Zion mundi,
Kumpakkal, Karimunda (local check) and
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Panniyur -1 (National check) were planted in
the field at Yercaud and the crop is in vegetative
phase.

PEP/CI/3.6 CVT 2015 on Black pepper Series
VIII

(Centres: East coast plains and hill region -
Chintapalle; Western plateau and hills region
- Dapoli; West coast plains and ghat region
- Panniyur, Sirsi; East coast plains and hill
region - Yercaud; Eastern Himalayan Region -
Kahikuchi)

The trial started during 2015 at Panniyur. The
highest plant height was recorded by Karimunda
(191 cm). Number of leaves per plant and
number of flushes were the highest for PRS 161
(22.5 and 1.41 respectively). Number of nodes
per plant was the highest for Panniyur 5 (31.0).

This trial was initiated in August 2016 at
Dapoli centre, and the growth of all genotypes
are satisfactory.

Crop Management
PEP/CM/4 Nutrient Management Trial

PEP/CM/4.6  Standardization of
fertigation in black pepper

drip

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

The trial is continuing at Panniyur from
2012-13 onwards. During 2016-17, T5 (50
RDF + 81 drip) recorded comparatively higher
spike yield (3.72 kg vine), 925 spikes vine' ,
green berry yield (2.75 kg vine') and with low
disease intensity - yellowing was significantly
low (9.25 %). The treatments T5, T4 and T1
were statistically on par for yield and associated
characters . Maximum disease intensity (%) was
noticed in T3 (27.55 %). (Table 4).
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Table 4. Effect of drip irrigation on yield and yellowing of pepper - PRS, Panniyur during 2016-17

Spike yield

Treatments (kg vine'l)
T, Conventional irrigation @100 litres
of water once in 10 days100 RDF 3.21
basal
T, Drip irrigation @ 8 litres of water 275
daily 100 RDF basal + drip '
T3 Drip irrigation @ 8 litres of water 284
daily100 RDF fertigation '
T, Drip irrigation @ 8 litres of water 354
daily75 RDF fertigation '
Ts Drip irrigation @ 8 litres of water 372
daily50 RDF fertigation '
CD 5% 0.69
cv 14.11

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)

Different intercrops of juvenile black
pepper garden (2 year old) were harvested at
Ambalavayal. Among the intercrops elephant
foot yam (35.14 t ha™') recorded maximum yield
followed by tapioca and arrow root with (25.06 t
ha') and 19.27 tha yield respectively. The lowest
yield was recorded by colocasia (7.3 t ha™).

The trial started during 2013-14 at Panniyur.
The pepper vines were at the initial stages of
growth during 2016-17, and good yield was
obtained from the intercrops in black pepper
garden except tapioca. Among the intercrops
elephant foot yam recorded maximum yield of
8.42 kg followed by greater yam (6.75 kg) from
an inter space of 4m x 2 m between black pepper.
Colocasia (T1) yielded 3.59 kg and arrowroot
(T2) - 2.13 kg.

At Dapoli, the interspaces of 3 x 1 m was
utilized for planting different tuber crops like
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Number of  green berry Disease
spikes yield intensity —

(No. vine'l) (kg vine'l) yellowing (%0)
885.00 2.34 19.78 (4.41)
829.00 1.79 15.98 (3.98)
836.5 1.87 27.55 (5.19)
903.00 2.52 23.03 (4.78)
925.25 2.75 9.25 (2.98)
67.24 0.674 0.970
4.98 19.39 14.74

colocasia, arrowroot, elephant foot yam, tapioca,
greater yam and pineapple was planted as border
crop. The black pepper was at pre-bearing stage.
During the second year (2016-17) the yield in
different inter crops kg ha' were; colocasia 4.29
tons, arrow root 4.66 t, elephant foot yam 12.83
t, tapioca 10.67 t and greater yam 10.19 t. The
yield obtained in different mixed crop blocks for
pineapple varied as 12.20 t in colocasia 12.46 t
in arrow root 14.02 t in elephant foot yam and
13.76 t in tapioca block. The initial soil analysis
experimental plot has been done in the year
2015). The final nutrient status and economics
will be calculated after completion of three
years. Results of two year experiment revealed
that intercropping of different tuber crops i.e.
colocasia, arrow root, elephant foot yam, tapioca
along with pineapple and greater yam will give
additional income in black pepper.

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

At Chintapalli, application of Trichoderma
(MTCC 5179) + consortium of bacteria (IISR-6+
IISR-859) (T4) recorded lesser incidence of
yellowing, defoliation, death of vines and higher
yield as compared with remaining treatments in
all three varieties of Black pepper. Among three
varieties tested, Shakti recorded lowest yellowing
and defoliation. Potassium Phosphonate (0.3%)
+ Trichoderma harzianum (MTCC-5179) was
also recorded less disease incidence which was
on par with application of Trichoderma (MTCC
5179) + consortium of bacteria. Among three
varieties, Panniyur-1 recorded higher disease
incidence in terms of yellowing, defoliation and
death of vines. Maximum yield was obtained for
Panniyur-1 in spite of higher disease incidence.

At Mudigere plants were not established
properly and the experiment was vitiated.

At Dapoli centre, incidence of Phytophthora
capsici was not noticed since the period from
2010-11to 2015-16. However in 2016-17, it was
noticed on all three varieties viz., IISR-Shakthi,
IISR-Thevam and Panniyur-1. Among the
three varieties, low incidence was recorded on
Panniyur-1. Spraying of potassium phosphonate
(0.3%) + T harzianum (50 g/vine) recorded
minimum PDI of 7.14%, 8.94% and 3.54% on
IISR- Shakthi, IISR-Thevam & Panniyur-1,
respectively. Whereas, in control plots, PDI
was recorded as 30.82%, 31.71% and 18.49%
on IISR-Shakthi, IISR-Thevam and Panniyur-1
respectively. Treatment mean of T1 was also
recorded minimum of 6.54% and found at par
with treatment-T4.
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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)

Experiment results at Chintappalli revealed
that application of Trichoderma (MTCC 5179)
+ consortium of bacteria (IISR-6+ IISR-859)
was recorded lesser incidence of yellowing and
defoliation and higher yield when compared
with remaining treatments in all three verities of
Black pepper. Among the three varieties, IISR-
Shakti showed less disease severity in terms of
yellowing, defoliation and mortality of vines.
Yield wise, Panniyur-1 recorded maximum
returns.

All the treatments were found effective in
reducing the incidence of the disease when
compared to control at Mudigere. The treatment
T3 i.e., Spraying and drenching of 0.2 % Kocide
10 days after application of T. harzianum @ 50g +
1 kg Neem Cake vine! was found more effective
in reducing the disease incidence with higher
yield of 776.44 g vine™. This is on par with T2
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, Sirsi)

During 2016-17, all the treatments were
significantly superior in reducing yellowing
due to slow decline disease in black pepper
at Panniyur Station (Fig.4). Application of
Trichoderma viride + Neem cake @ 2 kg vine
(T1) recorded maximum yield of 4.296 kg vine™.
Among the various biocontrol agents tested,
intensity of disease was minimum recorded (3.13
%) in T1 (Trichoderma viride + Neem cake @ 2
kg vine™).
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Fig. 4: The experimental plot for biological management of Slow
Decline in Black Pepper at Panniyur

Experiment was carried out to study the
efficacy of bio-agents and chemicals against slow
decline of black pepper at Sirsi. Soil application
with bio-agents viz., Trichoderma and P
fluorescens was not effective in management of
slow decline. Soil drenching with Copper oxy
chloride @ 0.3% + Cartap hydrochloride @ 15g
vine™ is found comparatively effective in control
of the disease.

At Dapoli, treatment T3 - Soil application of
Pochonia chlamydosporia @ 2 kg vine™ followed
by soil drenching with P fluorescens @ 2%
recorded minimum per cent disease intensity
(6.50%) with 67.41% reduction over control. It was
significantly superior over control (19.96% PDI).
Radopholus similis was identified in soil samples,
which were tested at ICAR - Indian Institute
of Spice Research, Kozhikode, Kerala. The
physico-chemical composition of experimental
soil based on composite sample was done in
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College of Forestry, Dr. B.S. Konkan Krishi
Vidyapeeth, Dapoli, Dist. Ratnagiri.

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 T3- application
of fungicide (Fosetyl - Al) amended fertilizer
briquettes (0.3%) were found to be effective
with minimum PDI 7.36% and 72.15% per cent
disease reduction over control (26.43%).

The experiment is in the initial stage at
Panniyur Centre. There is no difference in growth
and establishment with respect to treatments, all
the plants are well maintained.
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Genetic Resources

CAR/CI/1.1 Germplasm collection, characteri-
zation, 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
presently conserved in the gene bank of

Small Cardamom

Pampadumpara. Among the germplasm
evaluated, HY 13 recorded the highest fresh yield
(3310 g plant™) followed by HY 12 (24285 g
plant™) and they were significantly different from
each other.

132 cardamom germplasm lines at Mudegere
have been replanted during 2010 as the plants
became aged. Observation on different growth
and yield parameters were recorded from the
third year after planting.

Table 5: Cardamom germplasm collections of AICRPS centres

Indigenous
Centre Cultivated Wild and related sp. Total
Mudigere 132 Nil 132
Pampadumapra 177 Nil 177
Total 309 Nil 309

Crop Improvement
CAR/CI/2 Hybridization

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

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

PV1 has recorded the highest plant height
(269.33 cm), panicles per clump (34.66) and
capsules per panicle (34) followed by PV2.
Number of tillers per clump was more for PV2
(56) which were on par with PV 1 (50.33).
Accession GG recorded the lowest growth
parameters.  Significant and  comparable
variations have been recorded for all biometric
characters. Maximum fresh (2113.33 g plant”)
and dry weight (422.66 g plant') of capsules
was recorded by PV1 followed by PV2. The
lowest wet and dry yield was registered in GG
which was significantly inferior to all others. The
incidence of thrips and azhukal was more in GG.
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Thrips incidence was high in PV 1 even though
its yield potentials were comparable. There was
no significant difference among accessions with
respect to stem borer incidence levels.

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

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

Among 12 genotypes evaluated at Mudigere,
IC-346951 (372 kg ha) recorded highest capsule
yield followed by CL-726 (334 kg ha') than the
check GG (321 kg ha™).

At Pampadumpara, highest variability was
recorded for fresh weight (34.17%) which ranged
from 2797.33 g to 176 g plant’. IC 547185
recorded highest fresh weight which was on
par with SKP 104. Lowest dry and fresh yield of
capsules were recorded in MCC 346. Variability
was minimum for 100 capsule volume followed
by the weight of 100 capsules. Among the biotic
stress characters, borer and thrips incidence
were recorded very least in IC 547167. However



the same accession recorded highest Azhukal
incidence.

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 - Sakleshpur)

Trial has been laid out at Appangala with the
genotypes I1C 349537, IC 584058, GGxNKE-12,
IC 584078, CL 668, HS 1, Appangala 1 and IC
584090 and observation on morphological
characters has been taken.

Eight varieties viz., IC 349537, IC 584058,
GG X NKE- 12, IC 584078, CL 668, HS 1,
Appangala 1 and IC 584090 were planted at
ZAHRS, Mudigere.

Most of the plants established in the field at
Sakleshpur. Gap filling was done where causalities
were observed. Eight to ten tillers emerged from
all the treatments and attained a height of one
meter. Disease / pest incidence was not noticed
during the season.

CAR/CI1/3.8 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 and 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 national check green gold and a local check
areincludedin the trial. Planting of these varieties
was taken up at the centres like Appangala,
Mudegere, Myladumpara and Pampadumpara.
As the survival per cent was less, the genotypes
were put for multiplication at Appangala. Most
of the plants established in the field at Mudegere.
Gap filling was done where causalities were
observed. Seven to nine tillers were produced in
all the plants and attained a height of one meter.
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Fig.5: Farmers varieties of cardamom
planted at Appangala

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

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

Entry HS-1 has recorded high yield (363
kg ha') followed by CL-691 (334 kg ha') at
Mudigere. Total number of suckers per plant was
more in HS-1 (13.36) followed by Sel-800 (11.52).

CAR/CI1/4.2 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 the entry 2-4-D11 (273.35 ¢cm) while more
number of suckers per plant was observed in
2-5-D11 (16.32) followed by 2-4-D11 (14.16).
Maximum yield was recorded in 2-5-D11 (290
kg ha™') followed by 2-4-D11 (283 kg ha™).

CAR/ CI/4.3 Initial Evaluation Trial - 2012

(Centre: West coast plains and ghats region —
Pampadumpara)

Plants at Pampadumpara are in vegetative
stage hence one more year is required to take
observations on yield attributing characters.
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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 l/clump/day along with 100%
recommended dose of fertilizer through drips
recorded the highest capsule yield (372.56 kg
ha) which was on par with irrigation 9 1/clump/
day with 75% recommended fertilizer dose
(358.25 kg ha'). The conventional method of
irrigation recorded a yield of 314.02 kg ha'. The
yield attributing parameters also showed similar
trend.

CAR/CM/5.3 Organic farming in cardamom

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

Application of organics with bio-fertilizers
gave significantly higher yield compared to
organic only at Mudigere centre. The maximum
dry capsule yield (354.2 kg ha') was obtained
with recommended package which is superior
over all other treatments. Among organic
treatments 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.PK. content was observed. Quality
parameter did not change as influenced by the
organics.

Application of Jeevamrutha plus Azospirillum
(10 g clump™) as well as PSB (10 g clump™) and
Trichoderma (10 g clump™) resulted in more
number oftillers clump™ (48.33), panicles clump™
(41)and capsules panicle (29) at Pampadumpara.
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There was no significant difference with regard to
capsules panicle for the treatments T1 (Rec. dose
of FYM 30 t/ha), T2 (Rec. dose of CPC 15 t/ha)
and T3 (Rec. dose of vermicompost 15 t/ha). The
results of the experiment showed that application
of Jeevamrutha + Azospirillum (10 g / clump) +
10 g PSB/clump + Trichoderma 10/clump (T8)
was found to be the best treatment with highest
fresh (2677 g plant™) and dry capsule yield (607
g plant™). Also, the incidence of thrips was low in
this treatment. There was no significant difference
among treatments with respect to stem borer and
azhukal disease incidence.

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 increased
plant height (399 cm), more number of tillers
clump™ (49.66), panicles clump™ (46.66) capsules
panicle” (39.33), wet (2763 g plant’) and dry
capsule (573 g plant') yield (Table 6). The
incidence of pest and disease was less in this
treatment when 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 dolomite @ 1
kg plant™. The incidence of thrips and azhukal
was lowest in the treatment with dolomite @ 2
kg plant™.
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Table 6. Effect of liming materials on yield, pest and disease incidence in small cardamom
variety PV2 at Pampadumpara

*Figures in parentheses are square root transformed

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 significantly influenced the
total health of the capsules when compared to
untreated control at Mudigere. All the harvests
indicated maximum damage with thrips when
compared to borers. For the control of thrips and
capsule borer, methomyl @ 1.5 g 1" of water and
Acetamiprid @ 0.5g and Imidacloprid @ 0.5ml
was found to be effective and superior over the
standard check, Mudigere practices.
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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 when compared to control. The
minimum tiller infection of (3.41%) with higher
yield of 698.00 g plant' was recorded in T1 i.e.
spraying of 0.2 % Bavistin which is followed by T5
i.e., application of T. harzianum with Neem cake
and spraying of 0.2 % Pseudomonas fluorescens.
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lll. Large Cardamom

Genetic Resources germplasm have been collected from ICRI, Spices
LCA/CI/1.1  Germplasm collection and Board, for maintenance of the same at ICAR
evaluation of large cardamom Tadong,.

Survey was conducted by ICRI Regional
Research Station, Gangtok at different areas of
East and West districts of Sikkim and Tiwari
Gaon, Hunli, Ethipani, Kebaboli, New Elope area

A total of 313 germplasm accessions of  ofower Dibong Dist. Hawai, Urban top area of
large cardamom are maintained at ICAR (RS), Anjau Dist. and Metengliang area in Arunachal
Gangtok and ICRI (RRS), Gangtok (Table 7). Pradesh for collection of germplasm. Fourteen

ICAR RS, Gangtok is maintaing 7 different accessions were collected and planted under
germplasm ViZ., Ramsey’ Sawney’ Dzongu AICRPS at ICRI, RRS, SpiCCS Board, Tadong,
Golsey, Varlangey, Seramney, Madhusai and  Gangtok.

Dudhe Golsai of large cardamom. Seven different

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

Table 7: Large cardamom collections maintained at AICRPS centres

Addition (April 2016 to March

Centre Existing 2017) Total
ICAR RS, Gangtok 7 7 14
ICRI RRS, Gangtok 285 14 299
Total 292 21 313
Crop Protection has conducted a survey to study the intensity
LCA/CP/1.1 Evolving disease and pest tolerant ~ of infestation of tea mosquito bug (Helopeltis
lines in large cardamom theivora) and mealy bug, Paraputo theaecola

(Green) in different large cardamom growing
areas of Sikkim Tadong. The infestation of tea
. mosquito bug was maximum in Lower Dzongu
Station, Gangtok) area, North Sikkim (24.62 to 42.28 % incidence)

Moderately  tolerant and  moderately  followed by East Sikkim, ICAR Farm (18.82 to
susceptible germplasm accessions were planted  34.76%). The surveyed fields of large cardamom
in disease hot spot area (Kabi), North Sikkim  of West Sikkim were found almost free of
for field evaluation. ICRI Sikkim 2 was taken infestation of this pest. The infestation of mealy
as control. Blight incidence was noticed in all ~bug was found to be maximum in the fields of
the accessions however no viral diseases were  East Sikkim (16.46 to 22.64 %) followed by South
recorded. Sikkim.

ICAR Research Complex, Sikkim Centre,

(Centre: Eastern Himalayan Region - ICRI
Regional Station, Gangtok, ICAR Regional
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LCA/CP/1.2 Integrated pest and disease

field at Singhik, North Sikkim. It was observed
management in large cardamom

that the incidence of the pests, blight and viral
(Centre: Eastern Himalayan Region - ICRI diseases were less in treated plots than in the
Regional Station, Gangtok) control plot (Table 8, Fig.6).

The experiment was started in 2011 in farmer’s

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

Fig. 6. Disease free Farmers’ field of large cardamom
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IV. Ginger

Genetic Resources g plant™). In case of soft rot incidence, minimum
disease intensity was recorded in NDG-6 (7.8 %)
and NDG-7 (12.75 %).

Among the 71 accessions of ginger evaluated
at Pundibari centre, highest rhizome yield per
plot was recorded in GCP-49 (7.55 kg/plot) and
the lowest rhizome was recorded in GCP-60
(1.88 Kg/plot). Maximum disease incidence was
] T _ recorded in the accession GCP- 53 (40.00%)
Ginger germplasm maintained at different followed by GCP-45 (36.67) whereas lowest

AICRPS centres (Table 9) disease incidence was recorded in GCP-23
Thirteen new collections were made at (3.33%).

Dholi during this year. Out of the seventy four
accessions, nine accessions namely- RG-77,

GIN/CI/1.1 Germplasm collection, characteri-
zation, 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)

Out of 200 ginger germplasm evaluated at
Pottangi, 41 accessions gave more than 10 Kg 3m?
RG-74, RG-60, RG-42, RG-19, R}?_'?}’:L’ RGi71, fresh rhizome yield and 62 entries yielded more
RG'75 ar;d RG;)2IL7V5vefe r()eci?}rzdelf tgher 1y1etder than 5 Kg 3m?. The range of plot yield being 1.0
ranging trom . 0 § Per plant as s (Wild ginger) to 18.8 Kg 3 m*> (Zo-9-1) with

compared to check Var‘ie.ty Nadia‘ (0.139 kg the mean yield of 5.5 Kg 3 m*. The highest fresh
plant”). Among ten promisingaccessions, RG-77 ;e yield was recorded by Phiringia (24.4

gave the highest fresh rhizome yield of 0.175 kg kg 3 m?) followed by Wild ginger (23.1 kg 3 m?)
plant followed by RG-74 (0.162 kg plant™). and PGS - 41-1 (22.9 kg 3 m?) etc.

Out of 61 germplasm of ginger evaluated At Raigarh, the accession IG 3 (4.7 t ha''), IG
during 2016-17 at Kumarganj, maximum yield 4 (4.3 tha'),1G 4 (3.6 tha') and IG 1 (2.3 t ha')

per plant was recorded in NDG-55 (340.00 8 o rded maximum rhizome yield compared

plant”) followed by NDG-58 (160.0 g plant”), to the check varieties Suprabha (3 t ha') and
NDG-31 (155.00 g plant’) and NDG-28 (145.00 ¢, chi (2.3t ha').

Table 9: Ginger germplasm collections in AICRPS centres

Indigenous
Cultivated Wild & related spp. . Tzl
Centre o L Exotic

Existing Addition Existing Addition

(2016-17) (2016-17)
Dholi 61 13 - - - 74
Kumarganj 61 - - - - 61
Pundibari 67 - - - - 67
Pottangi 195 - 2 - 3 200
Solan 231 - - - - 231
Total 615 13 2 - 3 633

One hundred and eighty five ginger collections were  (135.78 q ha') and SG-1287 (130.47 q ha') excelled
evaluated for rhizome yield and other horticultural  the check Himgiri which yielded 129.24 q ha'. The
traits at Solan. The yield range varied from 102.48 ¢ rhizome rot disease incidence varied from 10.17-
ha! (SG-1118) to 137.28 q ha™' (SG-1024). Yield of  21.82 % with 10.17 % and 12.62 % in SG-24-4 and
three lines viz., SG-1024 (137.28 q ha), SG-1095  Himgiri, respectively.
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Crop Improvement
GIN/CI/2 Coordinated Varietal Trial (CVT)
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 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
Rio-de-Janeiro (22.75 t ha') followed by SE 8681
(16.75 t ha'), Acc. 247 (15.83 t ha') and SE HP9
(15.71 t ha!).

Fig 7: Performance of genotypes of ginger at IISR
for two years

At Pundibari, the genotype SE-8681 showed
the highest yield (12.94 t ha'), followed by
Acc-247 (11.32 tha'). Lowest yield was found in
SG-26-04 (4.95t ha'). Highest disease incidence
was recorded in Varada (36.67%) and the lowest
incidence was in SE-86-131 (14.44%).

At Pottangi, the entry SE-8640 (14.9 t ha')
was the top yielder with the yield advantages of
67.5% than the national check Varada (8.9 t ha!)
followed by PGS-121 (14.7 t ha'), S-646 (14.4 t
ha') and GCP-49 (14.2 t ha!). The highest clump
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weight was observed in SE -86-40 (218.3 g).

At Solan centre, average yield varied from 5.17
tha' to 19.26 t ha'. The local genotype SG-26-04
(Giriganga) recorded maximum yield 19.26 t ha™!
followed by local check variety Himgiri 12.92
t ha' and National check variety Varada 8.58
t ha'. The rhizome rot disease incidence varied
from 8.550-23.333 % with minimum in SG-26-04
(Giriganga).

GIN/CI1/3.4 Initial Evaluation Trial of bold/
vegetable ginger

(Centres: Eastern plateau and hills region -
Pottangi)

The two years analyzed pooled data revealed
that that the entry PGS-121(18.8 t ha') as the top
yielder with the yield advantages of 15.2 % than
the check variety Nadia (8.9 t ha) followed by
PGS-95(17.4 t ha'and PGS102 (16.8 t ha').

GIN/CI/3.5 Initial Evaluation Trial - 2015

(Centre: Middle Gangetic Plain Region -
Kumarganj)

Seven entries have been tested in IET for
ginger and the maximum yield was observed
in NDG-9 (14.33 t ha' followed by NDG-59
(13.78 t ha'), NDG-56 (13.3. t ha') and NDG-61
(12. t ha''). In case of rhizome rot incidence, the
lowest disease intensity was observed in NDG-61
followed by NDG-9 and NDG-59.

GIN/CI/3.6 Initial Evaluation Trial 2016

(Centres: Middle Gangetic Plain Region
-Pundibari; Eastern plateau and hills region -
Pottangi; Western Himalayan Region - Solan)

The lowest rhizome root rot and wilt disease
severity was found in GCP-14 (14.00) at
Pundibari. The lowest leaf spot disease severity
was found in GCP-39 (PDI 15.48). GCP-36
recorded highest yield of 8.93 kg plot! (18.01 t
ha'). Lowest yield was found in GCP-5 (10.94 t
ha). Highest percentage of reduction of rhizome
rot disease over control was found in GCP-36
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(10.24) and in leaf spot disease it was recorded in
GCP 39 (9.42).

At Pottangi, the entry PGS-8 (12.8 t ha) was
the top yielder with the yield advantages of 44.2
% than the national check variety Varada (8.9 t
ha™) followed by PGS-58 (11.2 t ha!, PFLR (10.7
tha'), V1S1-2 (10.7 t ha'!) etc.

Average yield at Solan varied from11.13 t ha™
to 18.25 t ha'. The genotype SG-15-03 (SG-707)
recorded maximum yield 18.25 t ha™ followed
by SG-1134 (13.57 t ha'), SG-1083 (13.21 t ha'')
and SG-1088 (13.20 t ha!) whereas the check
Himgiri yielded 12.92 t ha'. The rhizome rot
disease incidence varied from 9.650-19.513%
with minimum in SG-15-03 (SG-707).

GIN/CI/4 Quality Evaluation Trial

GIN/CI/4.1 Evaluation of germplasm for
quality
(Centre: Western Himalayan Region - Solan)

Forty four best performing genotypes were
analyzed. The dry matter content (%) and crude
fibre (%) ranged between 16.900 (SG-15-07(SG-
1124)) to 22.293 (SG-1130) and 3.867 (SG-1095)
to 5.600 (Ranchi Local), respectively. Essential
oil (%) and oleoresin contents (%) varied from
0.813 (SG-939) to 1.587 (SG-12/04) and 3.530
(5G-1079) to 4.770 (SG-26-04 (Giriganga)
and Mahima), 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)

One hundred and one samples of ginger were
received for quality analysis from two centers viz.
OUAT- HARS, Pottangi (Odisha) and UBKV
Pundibari, Cooch Behar (WB) during 2016-17.
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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)

Maximum per plant yield (416.32 g plant™)
was recorded in T12 (weed free treatment)
followed by 386.33 g in T9 (Oxyflurofen 23.5 %
E.C, 0.3 kga.iha').

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)

At Kanke centre, Mahima recorded maximum
tiller per plant (6.6), fresh weight of leaves per
plant (21.66 g) and dry weight of leaves per
plant (2.08 g), fresh and dry weight of stem
per plant (21.27 g & 2.6 g, respectively). The
variety Mahima was also highest in fresh weight
(109.64 g) and dry weight (15.94 g) of rhizome,
followed by Ranchi Local (102.64 g & 15.34 g),
GCP-5(100.14g & 14.60g) and Mizoram Local
(799 g & 12.5 g).

At Mizoram, maximum number of tillers per
plant was found in IISR Mahima (3.33) at 60
DAP and in IISR Mahima (4.67) and Mizoram
Local (4.67) in 120 DAP. Leaf area per plant
(cm?) was found to be highest in Mizoram Local
(147.67) at 60 days after planting, whereas IISR
Mahima (266.67 cm?) recorded highest at 120
DAP. Total dry weight per plant was maximum
in Gorubathan (12.33 and 39.73 g) both at 60 and
120 DAP. Rhizome dry weight (g) was highest in
Mizoram Local (12.43 and 22.20 g) both at 60
and 120 days after planting.

At Pundibari, the genotype Mahima produced
the highest fresh yield of 6.18 kg plot™' (12.73
t ha') and highest dry yield of 1.45 kg plot" in
2016-17.



At Barapani, highest fresh rhizome weight
at 120 DAP (110.63 g plant'),180 DAP (187.35
g plant’) and at harvest (305.85 g plant”) was
recorded in Himgiri, whereas at 60 DAP Nadia
recorded highest fresh rhizome weight (14.78 g
plant™).

At Solan, the observations on five varieties for
eleven parameters of ginger plant under fresh
and dry conditions were recorded at 60 Days
After Planting (DAP), 120 DAP, 180 DAP and
at harvest stage and the samples were analyzed
for quality parameters viz, dry matter content,
essential oil, oleoresin contents and crude fibre
and reported to ICAR - IISR Calicut (Kerala).

GIN/CM/5.6 Organic production of ginger

(Centres: Eastern Himalayan Region
Mizoram, Barapani)

At Mizoram, maximum yield was recorded
for T7 (Recommended package by SAU;
Ginger-NPK100: 90:90 kg ha™), with a yield of
14.88 tha™, followed by T3 (100% organic manure
+ (micronutrients) with a yield of 13.9.2 tha', T
8 (Farmers practice) with a yield of 137.53 t ha™.
Dry matter content was found to be highest in
T6 (75% N requirement of ginger + Vermiwash
10%) with a dry recovery 18.60% followed by T5
(75% N requirement of ginger + micronutrients)
with 18.50%, dry recovery and T8 (dry recovery
18.400%). The maximum fresh weight of clump
was recorded for T7 (109.80 g plant™), followed
by T6 (103.83 g plant ) and T2 (102.90 g plant™).
The incidence of leaf spot (Colletotrichum
curcumae and C. capsici) was more acute than
leaf blotch (Taphrina maculans). Incidence of
leaf spot was reported in all treatments, whereas
T4, T5 and T6 recorded tolerance to leaf blotch.

At Barapani, maximum yield of 48.37 t ha™
was recorded in T6 (75% N requirement of
ginger + vermiwash 10%) followed by 26.54
t ha' in T5 (75% N requirement of ginger +
micronutrients). Dry recovery of 20.55% was
recorded highest in T3 (100% organic manures
+ micronutrients) and lowest at 19.44 in T8
(Farmers practice). T6 (75% N requirement of
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ginger + vermiwash 10%) had the highest fiber
content of 4.33% while lowest was recorded in T3
(100% organic manures + micronutrients) with
3.49%. Oleoresin content was recorded highest in
Treatment T7 (Recommended Package by SAU
(Ginger - NPK 100:90:90 NPK kg/ha) and lowest
in T3 (100% organic manures + micronutrients)
with 3.93%.

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 T1 is recommended
package of practice and T2 is recommended
package of practice + IISR micronutrient
formulation.

Application of micro nutrients showed
significant effect on growth and yield on all ginger
varieties at Chintapalle. Nadia variety with micro
nutrient application recorded the highest yield
per plant (474.88 g plant '), yield per plot (7.35
kg plot!) and yield per ha (24.49 t ha™).

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

(Centres: Middle Gangetic Plain Region -
Dholi,)

All the treatments were found significantly
superior in yield and growth parameters
compared to control (2.89 t ha'). Among the
treatments, T11- FYM (30 t ha!) + Trichoderma
gave the highest plant height (81.53cm), number
of tillers per plant (52.03), number of leaves per
tiller (30.96) and yield (7.28 t ha') followed by
T12- FYM (30 t ha') + PSB with a plant height
(70.60 cm), number of tillers per plant (51.87),
number of leaves per tiller (28.40) and yield per
hectare (7.07 tonnes). None of the treatments
were found to be significantly superior in dry
recovery.
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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 rhizome of ginger collected from
Darbhanga districts of Bihar were found to
be associated with Bacterial wilt and Soft rot
disease. Bacterial wilt incidence of ginger ranged
from 10 to 40% with mean disease incidence of
21%. Whereas soft rot disease incidence ranged
from 0 to 35% with mean disease incidence of
15%. The crop was also found to be infected with
Phyllosticta leaf spot disease. Disease severity
was in the range of 5 to 60% with mean disease
severity of 30%.

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

(Centres: Middle Gangetic Plain Region -
Kumarganj)

The soft rot incidence was minimum in
the treatment of soil solarization by polythene
covering (60 days) + Plastic mulching (From
sowing to harvest )+ Rhizome treatment with
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2.0% neem cake (PDS 10.40%) followed by Soil
solarization by polythene covering (60days) +
Plastic mulching (From sowing to harvest (PDS
14.76%), Soil solarization by polythene covering
(60days) + Rhizome treatment with 2.0% neem
cake(PDS 16.6%) and Soil solarization by
polythene covering (60days) ( PDS 19.80%). The
highest yield was recorded in Soil solarization by
polythene covering (60 days) + Plastic mulching
(From sowing to harvest (18.82 t ha') and Soil
solarization by polythene covering (60days) +
Plastic mulching (From sowing to harvest)+
Rhizome treatment with 2.0% neem cake (14.85
tha').

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

(Centre: Western plateau and hills region -
Dapoli)

All the ten varieties of ginger screened against
leaf spot (Phyllosticta zingiberi) found to be
moderately resistant to leaf spot with PDI in the
range of 11.34% - 22.61%. Whereas, rhizome rot
(Pythium aphanidermatum) PDI recorded in the
range 3.07% — 5.93% (Moderately Resistant).
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V. Turmeric

Genetic resources

TUR/CI/1.1 Germplasm collection, characteri-
zation, 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;
Eastern Himalayan Region - Barapani)

Table 10 shows the turmeric germplasm
conserved at various AICRPS centres

Out of 275 accessions in the germplasm, 55
high yielding lines were evaluated at Coimbatore.
The plant height of the genotypes ranged from
36.10 cm to 82.30 cm and the number of tillers
per plant ranged between 1.60 and 4.20. The
genotype CL 75 had the highest estimated fresh
rhizome yield (30.00 t ha") followed by CL 147
(27.44 tha') and CL 89 (26.11 t ha!).

Two hundred and forty four germplasm
collections are being maintained at TRS
Kammarpally. About 62 new germplasm lines
were collected from the different parts of India
during 2016-17. Among the lines JTS-313 (90.30
t ha') recorded the highest yield followed by
JTS-9 (76.80t ha') as compared to local check
(JTS-6-52.06 t ha') and national check (52.06
t ha'). These lines were also screened against
major foliar diseases.

Out of ninety six accessions evaluated at
Dholi, nineteen accession viz., RH-24, RH-12,
RH-426, RH-5/80, RH-405, RH-2, RH-423,
RH-50, RH-414, RH-80, RH-417, RH-403,
RH-441, RH-13/90, RH-415, RH-421, RH-9/90,
RH-424, and RH-413 gave high fresh rhizome
yield ranging from 1.30 kg to 0.98 kg per plant as
compared to best check variety Rajendra Sonali
and Rajendra Sonia with a yield of 0.90 and 0.85
kg per plant respectively.
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Fig. 8: Field view of turmeric germplasm
conservation site at Dholi

At Kumarganj 172 genotypes were evaluated
and the promising entries were NDH-74 (265
g plant’) and NDH-79 (260 g plant) in early
maturing entries, NDH-98 (290 g plant’),
NDH-134 (250 g plant') and NDH-134 (250 g
plant?) in medium and NDH-8 (260 g plant™),
NDH-7 (250 g plant™) in late maturity types. Leaf
blotch severity was found minimum in NDH-
62 and NDH- 63 (20.6%) followed by NDH-67
(24.4%) and NDH-70 (25.0%). Whereas in the
case of leaf spot of turmeric, minimum disease
intensity was observed in NDH- 68 (7.61%)
followed by NDH-11 (10.5%) and NDH-53
(14.0%) and NDH-59 (14.1%).

A total of 212 turmeric germplasm were
evaluated at Pundibari centre. A unique
genotype of turmeric was registered in NBPGR
for its tolerance against leaf spot and leaf blotch
diseases. (Reg. No. - INGR-16033). When the
genotypes were evaluated, highest yield was
recorded from TCP-251 (58.55 t ha') and lowest
in TCP-240 (8.85t ha'). Maximum leaf spot
incidence was found in TCP 262 (PDI 37.14) and
minimum in TCP-6 while the highest leaf blotch
incidence was found in TCP 192-(PDI- 40.74)
and lowest in TCP-5, TCP-14, TCP-18, TCP-47,
TCP-58, TCP-62, TCP-63, TCP-78, TCP-TCP-92,
TCP-93, TCP-136, TCP-139, TCP-173, TCP-181,
TCP-185, TCP-189, TCP-201, TCP203, TCP-210,
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TCP-217, TCP224, TCP 273 and TCP-276 with
PDI of 5.56.

At Solan, 135 turmeric collections were
evaluated for rhizome yield and other
horticultural traits. The yield range varied from
18.43tha' (PCT 13) to 39.42 tha' (ST-908). Yield
of three lines viz., ST-908 (39.42 t ha!), CO-1
(35.31 tha') and ST-20 (34.67 t ha'') excelled the
checks Palam Lalima and Palam Pitamber which
yielded 33.17 t ha' and 34.67 t ha respectively.
The curcumin content varied from 3.44 to 6.06 %
with maximum in BDJR-1144.

Forty nine diverse genotypes of turmeric
collected from entire NE region were evaluated
at Pasighat along with check variety Megha
Turmeric-1 during 2016-17. Among the
genotypes evaluated, maximum rhizome yield
was recorded in CHFT-8 (30.66 t ha'), which was
statistically at par with CHFT-24 (27.00 t ha-1)
and CHFT-36 (26.10 t ha'). Lowest rhizome
yield was recorded in genotype CHFT-28 (8.11
tha').

Among 179 turmeric accessions evaluated in
2016-17 at HARS, Pottangi, 152 were Curcuma
longa, 23 were Curcuma aromatica and 4 were

Curcuma amada. The projected yield ranged
from 3.3 t ha'! (Raikia Local) to 32.4 t ha'
(CLS-29) with the mean of 15.8 t ha'! whereas
clump weight ranged from 56 g (PCS-5) to 408
g (PTS-15). In Curcuma aromatica the range in
fresh rhizome yield varied from 1.6 kg 3m? to
10.6 Kg 3m™ . Among 23 accessions in Curcuma
aromatica, 18 entries gave more than 5 Kg 3m™
fresh rhizome yield.

A total of 93 genotypes of turmeric were
evaluated at CARS, Raigarh. 30 out of 93
germplasm were susceptible to water logging.
It was observed that for rhizome yield IT 10
recorded maximum rhizome yield (24.08 t ha)
followed by IT 36 (23.3 t ha') and IT 23 (22.2 t
ha').

Thirty two genotypes of turmeric with IC No.
IC-586749 to IC-586780 were maintained and
evaluated at Barapani. IC-586767 recorded the
maximum yield with 20.81 t ha! and IC-586762
recorded highest curcumin content of 6.53%
while highest oleoresin content was recorded in
1C-586771 (19.37 %).

Table 10: Turmeric germplasm collections at various AICRPS centres
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Crop Improvement
TUR/CI/2 Coordinated Varietal Trial
TUR/CI/2.6 CVT on Turmeric 2016

(Centres: East coast plains and hill region -
Chintapalle; Southern plateau and hills region
Coimbatore, Kammarpally; East coast plains
and hill region - Guntur, Middle gangetic plain
region - Dholi, Kumarganj, Pundibari; Eastern
plateau and hills region - Pottangi, Raigarh ;
Gujarat plains and hills region - Navsari)

The projected rhizome vyield per hectare
differed significantly among the twelve genotypes
tested at Coimbatore, which ranged from 31.00
t ha! (PTS 18) to 49.87 t ha! (TCP 191) with a
mean of 38.56 t ha'. PTS 18 recorded maximum
plant height (73.55 cm) whereas the lowest plant
height was recorded in the genotype LTS 1 (54.66
cm). The genotype TCP 191 recorded the lowest
number of tillers per plant (2.00), while genotype
LTS 1 recorded the highest number of tillers per
plant (4.27).

Amongthevarietiesevaluated at Kammarpally,
LTS-1 recorded highest fresh rhizome yield
(68.56 t ha') followed by LTS -2 (56.18 t ha!) in
comparison to Duggirala red (47.25 t ha') and
IISR Prathibha (34.77 t ha ).

At Kumarganj, maximum rhizome yield was
obtained in LTS 1 (26.0 t ha) followed by NDH
128 (25.33 t ha') NDH-11 (24.44 t ha'), IT-23
(241.11 tha') and NDH-1 (240 t ha!).

At Pundibari, PTS-8 recorded highest yield
(35.40 t ha!) followed by TCP- 64 (35.53 t ha).
Dry recovery (%) was found highest in NDH-98
(24.67) and lowest in NDH - 8 and NDH -79
(21.33). Days to maturity were found highest
in PTS-55 (236.33 days) and lowest was found
in TCP-64 (217.67 days). The lowest leaf blotch
disease severity of 17.70 was found in PTS-12
which was followed by NDH - 79 (PDI 20.99).
The lowest leaf spot disease severity was found in
NDH-8 (PDI 6.40) followed by NDH - 79 (PDI
6.58).
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It was revealed from the analyzed data at
Pottangi, that the entry CLS-38 (14.9 t ha') was
the top yielder with the yield advantages of 63.7
% than the national check variety Pratibha (9.1 t
ha) followed by PRH-80(12.6 t ha'') , NDH-128
(12.4 t ha'). The range of projected yield varies
from 7.0 t ha' to 14.9 t ha' among the tested
entries. The heaviest clump was observed in
CLS-38 (254.6 ).

The genotype IT10 recorded maximum
rhizome yield (33.2 t ha') followed by IT 36
(28.0t ha') and IT 23 (23.6 t ha!) over national
check Prathibha (9.1 t ha') and local check
Chbhattisgarh haldi-1(4.9 t ha') at Raigarh.

®

Fig. 9: Field view of CVT of turmeric
a. Raigarh b.Pottangi
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Among the ten promising entries and two
checks viz; national check variety Pratibha and
local check variety Rajendra Sonali evaluated at
Dholi, RH-9/90 and RH-80 gave significantly
higher yield per hectare (64.15 and 59.33 t ha”,
respectively) as compared to best local check
variety Rajendra Sonali (51.85 t ha).

During 2016-17, 12 entries from different
coordinated centres were evaluated at Guntur
along with three checks. LTS-2 recorded highest
yield (23.7 t ha') followed by LTS-1 (23.1t ha™)
which were signficnatly superior to the best
check Mydukur (21.0 t ha').

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 PTS-56 (20.9 t ha') was the
top yielder with the yield advantages of 20.1 %
than the local check variety Roma (17.4 t ha)
followed by PTS-12 (18.4 t ha') and PTS-4
(18.4 t ha'). The heaviest clump was observed in
PTS-56 (272.2 g).

Fig. 10: Field view of turmeric IET at Pottangi

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

AtKumarganj, 10 entries were evaluated under
IET, highest yield was observed in NDH-115
(31.66 t ha) followed by NDH-68 (30.77 t ha)
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and NDH-136 (30.22 t ha!). Minimum disease
severity of leaf spot was recorded in NDH-45
(6.46 %) followed by NDH-115 (7.4 %) and
NDH-68 (7.61 %) whereas minimum percent
of leaf blotch disease intensity was found in
NDH-45 (16.1%) and Prathibha ( 17.51%),
NDH-130 (17.51%).

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 2016-17, 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,
Mydukur registered vigorous growth and the
highest fresh rhizome weight (890 g plant?)
followed by Rajendra Sonia (680 g plant™) which
were significantly different from each other at
240 DAS.

Duggirala Red recorded highest fresh rhizome
yield (10.83 g plant™) at 60 DAS at Kammarpally
followed by IISR Prathibha (9.57 g plant). At 90
DAS, BSR-2 recorded highest fresh rhizome yield
(164.43 g plant') followed by Rajendra Sonia
(112.63 g plant™). At harvest Mydukur recorded
highest fresh rhizome weight (618.5 g plant™)
followed by IISR Prathibha (616.08 g plant™).

At Guntur five varieties were sown in the first
week of June and evaluated for rhizome bulking
with periodical sampling. Fresh weight of whole
rhizome increased considerably from September
to December. Among the five varieties evaluated,
Mydukur was found to be vigorous in growth and
recorded highest fresh rhizome weight (317.2



g plant’) and significantly superior to all other
varieties evaluated which was followed by BSR-2
(268.0 g plant'), Duggirala Red (264.2 g plant™)
and Pratibha (244.2 g plant’) and were on par
with each other.

Fig. 11: Changes in rhizome bulking (fresh
weight of rhizome in grams) at Guntur

Six genotypes of turmeric were taken for
evaluation at Barapani. The observations were
recorded at 60, 120, 180 DAP and at harvest
stage and the dried samples were sent to IISR
for further analysis. Mydukur variety recorded
highest fresh rhizome weight at 60 DAP (18.79 g
plant?), 180 DAP (350.04 g plant ™) and at harvest
(409.26 g plant'), whereas at 120 DAP Rajendra
Sonia recorded highest fresh rhizome weight
(250.39 g plant™).

TUR/CM/5.10 Organic production of turmeric

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

At Mizoram, the maximum yield (34.77 t
ha') was recorded for T2 (100% organic manure
equivalent to 75% N requirement of turmeric),
followed by T1 (100% organic manure equivalent
to 100% N requirement of turmeric) with a
yield of 33.55 t ha”', T5 (75% N requirement of
turmeric + micronutrients)) with a yield of 32.99
t ha'. Moreover, dry matter content of 15.43%
was found to be highest in T4 (100% organic
manure + Vermiwash 10%); followed by T1
(100% organic manure equivalent to 100% N
requirement of turmeric) and T3 (100% organic
manure + micronutrients) with a dry recovery of
15.28% and 14.70%.
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Maximum yield of 50.97 t ha™ was recorded
in T3 (100% organic manures + micronutrients)
followed by 44.4 t ha! in T5 (75% N requirement
of turmeric + micronutrients) at Barapani.
High dry recovery of 22.49 % was recorded
in T2 (100% organic manures equivalent to
75% N requirement of turmeric) and lowest at
21.05 % in T8 (Farmers practice). Treatment
T7 (Recommended Package by SAU (Turmeric
- NPK 120:90:90 NPK kg ha') had highest
curcumin content of 6.35% as well as highest
oleoresin of 14.35 %.

Fig.12: Organic production of turmeric at
Mizoram and Barapani

Treatments:

T1: 100% organic manures equivalent to 100% N requirement of turmeric
T2: 100% organic manures equivalent to 75% N requirement of turmeric

T3: 100% organic manures + (micronutrients)

T4: 100% organic manures + (vermiwash 10%)

T5: 75% N requirement of turmeric + (micronutrients)

T6: 75% N requirement of turmeric + (vermiwash 10%)

T7: Recommended Package by SAU (Turmeric - NPK 120:90:90 NPK kg/ha)
T8:Farmers practice

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

(Centre: Eastern plateau and hills region -
Raigarh)

The entry IT -10 showed high rhizome yield
(20.6 t ha') both in field as well as under poly
house condition (11.10 t ha) followed by entry
IT-36 (18.2 tha') and IT 16 (18.6 t ha'!) at field
conditions and the entries IT 36 (8.2 t ha!), IT
38 (8 t ha') and IT 40 (7.3 t ha') under poly
house conditions. Hence, it was observed that in
poly house, yield performance was less than field
conditions.



ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

Polyhouse

Field conditions

Fig. 13: Comparative performance of Turmeric entries under field and polyhouse conditions

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, Coimbatore, Tiruppur and Salem
districts. The leaf blotch and leaf spot intensity
was minimum in surveyed areas. The maximum
incidence of leaf spot (8.2 PDI) and leaf blotch
(8.4 PDI) was noticed in Sivagiri area of Erode
district. The incidence of leaf spot was noticed
only in few areas of Erode district and was totally
absent in Coimbatore, Salem and Tiruppur
districts. The poor incidence of the diseases was
due to the climatic factors (high temperature and
low RH).

Survey conducted by Dholi centre revealed that
Colletorichum leaf spot incidence of turmeric was
found in the range of 0 to 15 % with mean disease
incidence of 6 %. Taphrina leat spot incidence
of turmeric ranged from 5 to 55% with mean
disease incidence of 26 %. Among 124 genotypes
of turmeric screened under natural condition
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against foliar diseases, the accession 21, 38 and
51 were found to be highly resistant, resistant
and moderately resistant against Taphrina leaf
spot whereas the accessions viz., 89, 7 and 12
were found to be highly resistance, resistant and
moderately resistant against Colletotrichum leaf
spot disease respectively.

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 none of the local entries were found to be
highly resistant or resistant against both foliage
diseases.

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)

A field trial was laid out to test the efficacy of
fungicidesand biocontrolagentsontheincidences
of foliar diseases in turmeric at Coimbatore.
Among the various fungicides tested, rhizome
treatment with propiconazole (0.1%) + foliar
spray with with propiconazole (0.1%) at 90, 105
& 120 DAP was found to be effective in reducing
the incidence of both leaf spot and leaf blotch.
This treatment recorded minimum leaf spot
(2.9 PDI) and leaf blotch (4.9 PDI) followed by



rhizome treatment with Dithane Z-78 (0.1%) +
FS with Dithane Z-78 (0.1%) which recorded
PDI for leaf spot and leaf blotch as 4.1 and 5.6
respectively, while in control the incidence was
9.6 and 12.7 respectively.

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
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Himalayan Region - Solan)

The results of three years pooled data
indicated that all the disease tolerant lines of
turmeric recorded 83.0 to 97.0 per cent sprouting
at Coimbatore (Table 11).

The entry CL 34 recorded minimum leaf spot
(5.40 PDI) and leaf blotch (3.50 PDI) incidence
with an yield of 32.91 t ha™! followed by TCP 129
that recorded resistant reaction to both leaf spot
(5.68 PDI) and leaf blotch (3.96 PDI) with an
yield of 30.58 t ha™'.

Table 11: Evaluation of turmeric lines for tolerance to foliar diseases (pooled mean of three years) 2013-16

At Dholi, among 16+1 (Susceptible check var.
Morangia) germplasm of turmeric screened
against leaf spot and leaf blotch disease, the
genotypes viz, RH-7, RH-406, RH-410,
Rajendra Sonia, Rajendra Sonali, TCP-14 and
TCP-14 were found free from Colletotrichum
and Taphrina leat spot diseases. Highest yield
of 46.38 followed by 45.06 t ha was recorded in
Rajendra Sonali and RH-7 respectively.

In case of foliar diseases, minimum leaf spot
incidence has been observed in NDH-11 (7.14%)
followed by LTS-1 (12.55 %), LTS-2 (13.88 %)
and NDH-128 (14.98 %) whereas in case of
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Fig. 14: Field view of evaluation of
turmeric lines against foliar diseases at Dholi



ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

leaf blotch, minimum severity was found in
Prathibha ( (17.3 %) followed by NDH-11 (19.8
%) and LTS-10( 24.0 %) at Kumarganj.

At Pundibari, TCP 129 recorded lowest leaf
blotch (PDI 13.08) and leaf spot (PDI 7.54)
disease severity among the 11 germplasm tested
including the local check. Over all five genotypes
produced lower leaf blotch disease severity and
6 genotypes produced lower leaf spot disease
severity than local check (TCP 2). The highest
yield of 28.73 t ha' was obtained by TCP 129
followed by TCP 14 (23.08 t ha') and CL 34
(19.70 t ha'). The lowest yield (15.42 t ha') was
recorded by TCP 2.

Fig. 15: Leaf spot and Leaf blotch tolerant line
TCP-129 at Pundibari

For the management of foliar diseases of
turmeric by using tolerant lines at Raigarh, none
of the entries were found to be in the highly
resistant category.

Generally, low percent incidence of leaf spot
and no incidence of leaf blotch was recorded
at Guntur in the accessions taken under study.
NDH-74 showed field tolerance to the foliar
diseases like leaf spot and blotch .The accessions
CL 32 (1.2%), TCP 129 (1.7%) and TCP 14
(2.2%) recorded the lowest PDI and were on
par with each other. RH 406 (13.3%) recorded
the maximum PDI among the tolerant lines
evaluated.

At Kammarapally, all the lines evaluated were
susceptible to the foliar diseases. The lines namely
IISR Prathibha, CL-52, Duggirala Red have
the disease ratings of 26 to 50 percent, where
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as RH-7, RH-40. RH-46, CL-32, CL-34, CL-54
have the disease ratings more than 51 percent
for leaf spot diseases (Colletotrichum sps). Leaf
blotch (Taphrina maculans) of 30 to 40 per cent
necrotic leaf area was recorded in Duggirala Red,
40 to 50 per cent necrotic leaf area in CL-32 and
more than 50 per cent in RH-7, RH-40, RH-46,
IISR Prathibha, CL-52, CL-34, CL-54. So during
the year 2016-17, none of the variety was found
to show resistance to foliar diseases.

In the trial for the management of foliar
diseases in turmeric using tolerant lines at Solan,
the turmeric line CL-54 gave the maximum yield
(32.87 tha') along with minimum leaf spot (6.56
%) and leaf blotch (7.09%) severity.

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

(Centre: Middle Gangetic Plain Region -
Kumarganj)

The minimum leaf spot disease incidence
at Kumarganj was observed in spray of 0.2%
propiconazole (19.4%) followed by Argimone
oil (23.45%), Neem oil (24.40%) and Jatropha oil
(26.39%). Whereas leaf blotch disease incidence
was found minimum in propiconazole (19.50%)
and Argimone oil (24.73%) and maximum in
Marigold oil (37.55%) and Trichoderma (37.50%)
in comparison to control (44.83%). Highest
fresh yield of rhizome was recorded in the spray
with Argimone oil (15.49 t ha') followed by
Propiconazole (14.89 t ha).

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 thirty varieties of turmeric screened
against leaf spot (Colletotrichum capsici), twenty
three were observed as moderately tolerant with
PDI in the range of 11.24% - 20.68%. However,
reactions of varieties against rhizome rot were
noticed as resistant with PDI in the range of
3.20% - 5.87%.
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VI. Tree Spices

Genetic Resources

TSP/CI/1.1 Germplasm collection, character-
ization, 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 12).

a. Nutmeg

Among the germplasm collections of nutmeg
planted at Dapoli, fifteen promising genotypes
have been identified. Average number of fruits
ranged from 110-325. The genotypes viz,
DBSKKVME 24 (325), DBSKKVMF 23 (310),
DBSKKVMEF 19 and 28 (280) recorded high
average number of fruits per tree. Maximum dry
nut yield (1714.30 g) and dry mace yield (381.3
g) was recorded in the genotype DBSKKVMEF 23.
Thebest performed nutmeg trees were multiplied.
A monoecious tree with bold nut (9.88 g) and
high mace yield (2.38 g) was shortlisted for
further evaluation.

At Pechiparai, MF-4 recorded maximum
number of fruits (420 fruits tree™), fruit weight
(120.0 g) and the maceyield (210 g tree!) whereas
local check recorded only 110.0 fruits tree! with
single fruit weight (62.00 g tree') and mace yield
(60 g tree™).

b. Clove

Among the germplasm of clove maintained at
Dapoli, four promising genotypes were identified.
The plant height varied from 4.80 to 5.90 m,
girth ranged from 32.30 to 37.5 cm and spread
varied from 3.70 m to 5.30 m. No flowering was
observed at Dapoli during the year 2016-17.

Among the 24 accessions (26 years old)
maintained at Pechiparai, SA-1 recorded the
highest tree height of 10.50 m, followed by SA-2
(10.0 m). The accession SA-13 was significantly
superior to other accessions and recorded highest
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stem girth (44.50 cm) compared with local check
(33.50 cm). Accession SA-3 recorded the highest
leaf length (18.00 cm), leaf breadth (7.50 c¢m)
and dry bud yield (3.0 kg tree™). The local check
recorded a dry bud yield of 2.20 kg tree™.

Fig. 16: Promising clove accession SA 3 at
Pechiparai

c. Cinnamon

Among the twelve accessions (26 years old)
evaluated at Pechiparai, CV-5 recorded maximum
plant height (9.00 m), stem girth (31.50 cm), leaf
yield (7.50 kg plant™) and dry bark yield (620.00
g plant™) while local check recorded plant height
(7.80 m), stem girth (22.50 cm), leaf yield (7.00
kg plant”) and dry bark yield (290.00 g plant™).

Fig.17: Cinnamon germplasm maintained at
Pechiparai
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Table 12: Tree spices germplasm collection at
AICRPS centres

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)

Twenty unique nutmeg types were collected
and planted at Dapoli centre. The performance
is satisfactory and yellow mace type has started
bearing.

Among unique nutmegs at Pechiparai,
the maximum plant height was recorded in
Viswashree (3.50 m) and maximum number of
branches were recorded in Konkan Sugandha
(16 nos). Whereas Acc-17 recorded lowest plant
height (1.20 m) and number of branches (8). The
nutmeg accessions viz., Acc. No. 1, Acc. No. 3,
Acc. No. 5, Acc. No. 7, Acc. No. 8, Acc. No. 9,
Acc. No. 11, Acc. No. 12, Acc. No. 13, Acc. No.
14, Acc. No. 20 and Acc. No. 23 were received
from IISR, Calicut and planted in main farm at
HRS, Pechiparai.

The identified dwarf clove and king clove
from Castle Rock estate is being maintained in
the germplasm at HRS, Pechiparai. Madagasgar
clove, Dwarf clove and Potted clove from
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Blackrock Estate is also being maintained at
HRS, Pechiparai.

Morphological and biochemical charac-
terization of the mother trees of the twenty
accessions of nutmeg were identified at KAU.
unique accessions of nutmeg were identified
with respect to tree shape, branching pattern, leaf
size, sex form, fruit, mace and kernel characters
(Fig.18, 19 and 20). Budded plants (orthotrops)
of 15 unique accessions (Acc.1, 3, 5, 7, 8, 9, 10,
11, 12,13, 14, 17, 20, 23, 24) were made and five
each of these accessions have been supplied to
IISR Kozhikode, DBSKKV Dapoli and TNAU
Pechipparai for evaluation.

Fig. 18: Conical
nutmeg tree

Fig. 19 : Clustered
fruit nutmeg

Fig. 20: Seedless nutmeg



Crop Improvement
TSP/CI/2 Coordinated Varietal Trial
TSP/C1/2.2 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 1.83 to 2.77 m, the
girth from 18.83 to 26.67 cm and the tree spread
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varied from 1.07 - 2.40 m. All the accessions
have started bearing.

Among the different accessions of nutmeg
evaluated at Pechiparai, A9/150 has recorded the
highest plant height (7.0 m), stem girth (31.50
cm), number of branches (28) and number of
fruits (102 fruits /tree) when compared with local
check (Plant height (4.70 m), stem girth (28.5),
maximum number of branches (13) and number
of fruits (85 fruits / tree) (Table 13).

Table 13: Morphological and yield performance of nutmeg accessions at Pechiparai

SI.No. Accessions Plant height (m)
1. A9/4 5.9
2. A9/20 3.9
2 A9/25 51
4. A9/71 5.0
5. A9/150 7.0
6. M.L. 4.9
7. Local check 4.7
SEd 0.37
CD (p=0.05) 0.64

TSP/CI/2.3 CVT-2001-Cassia

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

No significant difference was observed in plant
height, girth and number of branches at Dapoli.
The genotype KKVCTSH2 recorded higher girth
(49.38 cm) followed by KKVCTSH1 (45.88 cm).
The oil percentage in leaf varied from 6.14 - 7.34
%. The genotype KKVCTSH1 and KKVCTSH2
recorded higher oil percentage 7.34 % and 7.12
% respectively. Treatment D5 record highest leaf
area of 98.90 cm?

The accession D3 recorded the maximum
plant height (9.50 m), stem girth (52.50 m), leaf
yield ( 430 g tree) and bark yield ( 280 g tree™)
compared with local check (Plant height (6.8 m),

55

Stem girth Number of Number of
(cm) branches fruits per tree
28.5 12 55
28.0 21 62
28.5 20 68
29.0 19 92
31.50 28 102
21.5 15 50
28.5 13 85
0.94 3.9 3.95
1.57 6.92 8.95

stem girth (34.50 m), Leafyield ( 350 g tree) and
bark yield ( 220 g tree™') at Pechiparai centre.

TSP/CI/2.4 CVT on farmers varieties of
Nutmeg

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

At Pechiparai, the nutmeg grafts viz,
Punnathanam jathy (from Mr.  Varkey
Thomman), Kochukudy (from Mr. Jose Mathew),
Kadukkamakkan jathy (from Mr. Abraham
Mathew) and improved nutmeg variety (from
Mr. Tom C Antony) were collected and planted
in main farm, HRS, Pechiparai.

Trial has been laid out with four farmer
varieties and one local check at Thrissur.
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VIl. 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 collection and conser-
vation at different AICRPS centres (Table 14)

Fig. 21: Coriander germplasm plot at Dholi

Among the 276 genotypes of coriander
maintained at Coimbatore, 42 genotypes were
evaluated based on genetic divergence, yield
and quality assessment. Plant height at harvest
varied significantly from 50.36 cm to 75.33 cm
with a mean value of 62.23 cm. The genotype
CS 210 recorded the highest plant height of
75.33 cm, which was on par with the genotype
CS 271 (74.36 cm). The number of umbels per
plant varied from 8.66 to 25.33 and over all mean
was 13.40. The maximum number of umbels per
plant was recorded in CS 29 (25.33) and lowest
was recorded in the genotype CS 210 (8.66). The
genotype CS 212 registered the highest seed yield
of 2.33 g which was on par with the genotypes
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CS 180 (2.23 g) and CS 29 (2.20 g). The estimated
seed yield per hectare varied from 2.31 q to 6.98
q with a mean of 455.44 kg. The genotype CS
212 recorded the highest seed yield of 6.98 q per
hectare followed by the genotypes CS 180 (6.69
q) and CS 29 (6.60 q).

Out of one hundred fifty six accessions
maintained at Dholi, thirteen accessions namely
RD-422, RD-414, RD-417, RD-443, RD-400,
RD-427, RD-395, RD-154, RD-380, RD-421,
RD-391, RD-121 and RD-389 recorded higher
yield ranging from 92 to 73 g per five plants as
compared to best check variety Hisar Anand (70
g per five plant). Among seventeen promising
accessions, RD-442 gave the highest yield 92 g
per five plant followed by RD-414 (88 g per five
plants).

One hundred ninety three accessions of
coriander were evaluated at Kumarganj. The
highest yield was recorded in NDCor-11
(30.40 g plant™) followed by NDCor-32 (28.45g
plant?), and NDCor-9 (28.20 g plant”). The
stem gall severity was found less in NDCor-118,
NDCor-110, NDCor-102 and NDCor-1.

Thirty five germplasm lines were evaluated
in Augmented Block Design with six checks at
Guntur. Among the entries evaluated, LCC-324
(2.59 g plant'), LCC-316 (2.14 g plant’),
LCC-326(2.03 gplant'), LCC-317 (1.83 gplant™)
and LCC-320 (1.80 g plant") were identified
as superior in yield over the best check APHU
Dhania-1 (1.33 g plant™).

At Hisar, 8 new collections of coriander
were collected in this year and added to the
germplasm. A total of 307 germplasm lines are
maintained at the centre. One hundred twenty
two accessions of coriander were evaluated in
two row plots of 3.0 meter length each using
Hisar Sugandh, Hisar Bhumit and Hisar Anand
as checks. The mean seed yield of the germplasm



material ranged from 32.4 g plant* (DH-296) to
97.2 g plant’ (DH-239-1). The most promising
lines for seed yield were DH-231, DH-232,
DH-239-1, DH-239-2, DH-275, DH-276-1,
DH-277, DH-280, DH-287, and DH-324.

Fig. 22: Visit of Seed spices monitoring
team at Coriander germplasm plot of Hisar

At Jagudan, 79 entries were evaluated with G
Co-2 as checks for yield performance. The seed
yield ranged from 789 to 2889 kg ha'. Among
the tested genotypes, 18 genotypes gave higher
seed yield per plant than check G Co-2.

At Jobner, one hundred thirty eight (138)
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 138 accessions, 6 accessions were
better than best check variety RCr-20 (46.67 g)
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on the basis of seed yield per 5 plants. Promising
accessions identified were UD-136 (58 g),
UD-402 (55.0 g), UD-124 (53.0 g), UD-665 (501
g) and UD-213 (47 g).

Among 22 accessions evaluated for seed yield
at Raigarh, ICS 4 recorded maximum seed yield
(5.33 q ha'') followed by entry RCC 12-10 (4.60
q ha') and ICS 30 (4.42 q ha') over three checks
Hisar Anand (2.20 q ha'), ICS 1 (1.67q ha!) and
Rajendra Swati (1.58 q ha').

Screening of coriander germplasm against
powdery mildew

Among the 276 coriander germplasm, 42
entries werescreened for theincidence of powdery
mildew at Coimbatore. The powdery mildew
incidence was noticed in all the accessions with
the PDI ranged from 38.90 PDI to 89.20 PDI. The
accessions viz., CS 134 recorded lowest incidence
of 38.90 PDI with yield of 960.0 kg ha™* followed
by CS 244 (52.30 PDI) with yield of 860.0 kg ha™.
The highest intensity of powdery mildew was
recorded in CS 212 (89.20 PDI) with the yield
500.00 kg ha™'.

Out of forty one entries of coriander screened
under natural condition, at Jagudan, none of the
entries were found free from the powdery mildew
incidence. The minimum disease intensity was
noticed in COR 136 (25 %). The maximum
disease intensity was recorded in the entry COR
123 (52 %). The per cent disease intensity ranged
between 25 and 52 per cent.

Table 14 : Coriander germplasm collections at various AICRPS centres

Indigenous

Centre Cultivated Wild and related species Total
Existing Addition (2016 -17) Existing

Coimbatore 276 - - 276
Dholi 156 - - 156
Guntur 350 - - 350
Hisar 299 8 307
Jagudan 95 - 21 (Exatic) 116
Jobner 230 - - 230
Kumarganj 170 - - 170
Pantnagar 85 - - 85
Total 1661 8 21 1690
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COR/CI/1.3  Identification of drought/
alkalinity tolerant source in coriander

(Centre: Central plateau and hills region -
Jobner)

The genotypes viz; UD 554, UD 566, UD 783,
UD 769, UD 32 and UD 280 were top yielders
in normal conditions, while UD 492, UD 489,
UD 580, UD 520, UD 705 and UD 554 were
top yielders in stress conditions. Based on stress
indices UD-520, UD-580, UD-747, UD-472,
UD-489 and UD-492 were found to be the
desirable entries for drought conditions.

COR/CI/1.4 Multilocation
germplasm in coriander - 2015

evaluation of

(Centres: Central plateau and hills region -
Ajmer, Jobner; Southern plateau and hills
region - Coimbatore; East coast plains and
hill region - Guntur; Trans Gangetic Plain
Region - Hisar; Middle Gangetic Plain Region
- Kumarganj, Dholi; Gujarat plains and hills
region - Jagudan; Western dry region - Kota;
Eastern plateau and hills region - Raigarh)

Out of the 72 accessions evaluated under
multi locational testing at Jobner, five accessions
viz., NDCOR-118 (46.0 g per 5 plants), JCr-2013-
18(43.0 g per 5 plants), NDCOR-109 (38.0 g per
5 plants), NDCOR-94 (34.0 g per 5 plants), and
NDCOR-110 (32.0 g per 5 plants) were better
than best check variety RCr-435 (28.67 g).

A trial on multi location evaluation of
coriander genotypes was laid out at Coimbatore
with 80 genotypes from nine centres and four
checks. The mean performance of the genotypes
for plant height ranged from 34.30 cm to 63.30
cm. The number of primary branches varied
significantly from 3.67 to 8.00. The genotype
LCC 244 recorded maximum primary branches
(8.00) when compared with check varieties RCr
728 (6.67) and Hissar Anand (6.00). Maximum
number of umbels per plant was recorded in ND
COR 111 (24.00). The seed yield varied from 2.07
to 7.50 q ha' and the maximum seed yield was
recorded in the genotype LCC 233 (7.50 q ha')
which was better than the check variety Hisar
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Anand (4.57q ha).

At Guntur centre, one hundred germplasm
lines from ten centers were evaluated in
Augmented Block Design with seven checks.
Among the entries evaluated, fifteen entries were
found significantly superior in yield over the best
check AD-1 (1.37 g plant™). The top five entries
were LCC-250 (2. 40 g plant’), CS-142 (2.34 g
plant™), LCC-229 (2.04 g plant™), LCC-230 (2.01
g plant™) and CS-196 (1.92 g plant™).

Under multi location of trials at Kumarganj,
97 entries were evaluated and the highest seed
yield was recorded from NDCor-90 (13.50 g
plant?), NDCor-102 (13.45 g plant'), RD-365
(13.35 g plant’) and CS-196 (13.30 g plant™'). Out
of 97 entries evaluated, three entries were found
to be tolerant to stem gall viz., 4 JCR-2013-12,
NDCor-1 and RKC-MLT-2.

Among the eighty accessions and two check
varieties Hisar Anand and Rajendra Swati
evaluated at Dholi, wide range of variability
was found for all the characters studied. Out
of 80 accessions, 9 accessions namely RD-385,
RD-377,RD-401, RD-417, RSR/RSM-4, RD-365,
RSR/RSM-2, ND Cor-109 and RD-397 recorded
superior yield per plant (28, 23, 22, 22, 22, 20,
20, 20 and 19 g respectively) as compared to both
check varieties. Among the tested entries, only
eight entries were found to be highly resistant
against stem gall disease. Rest of the entries
including check varieties were found to be highly
susceptible to the disease.

Under multi location trials at Jagudan, a
total of 83 entries with local check (GCo-2) was
evaluated in single row. RD-393 (68.70 q ha™),
NDCor-94 (48.89 g ha') and NDCor-118 (45.93
q ha') were found to be the promising entries.

At Raigarh centre, ICS-4 (17.7 q ha?)
recorded maximum seed yield followed by ICS
5 (16.7 q ha') and ICS 5-2 (16.7 q ha') over
checks Gujarat 2 (14.6 q ha') and Chhattisgarh
Dhaniya -1 (ICS-1) 15.6 q ha’.



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 )

At Jabalpur the early flower initiation was
noted in COR-128 (48 days). The highest plant
height was recorded in COR-123 (135.18 cm).
Maximum number of branches per plant (7)
was recorded in COR-136 whereas maximum
number of umbels per plant was noted in
COR-124 (35.67). The highest seed yield per
plant and seed yield per hectare was recorded
by the genotype COR-141 (10.07 g) and (28.69 q
ha™), respectively.

The coordinated varietal trial was laid out at
Coimbatore with twenty six genotypes along with
two national checks and onelocal check. The plant
height of the genotypes ranged from 38.32 cm
to 65.19 cm. The highest number of umbels per
plant was recorded by the genotypes COR 137,
COR 142 and COR 144 (14.33) followed by COR
141 (14.22) and COR 136 (14.11) which were
on par with check variety Hisar Anand (13.78).
The seed yield per hectare differed significantly

Fig. 23: Coordinated varietal trial of Coriander at
Coimbatore
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among the 26 genotypes tested, which ranged
from 419.44 kg ha' (COR 131) to 805.56 kg ha™!
(COR 141) with a mean of 567.05 kg ha. The
genotype COR 141 has recorded significantly the
highest yield when compared with CO (CR)-4
(6.41 q ha') as local check and RCr-728 (5.41 q
ha!) as national check.

At Dholi, COR-142, COR-143 and COR-138
gave significantly higher yield per plot (1.86, 1.83
and 1.59 kg 6m?, respectively) as compared to
best check variety Rajendra Swati (1.47 kg 6m?).
Among the twenty six test entries and three check
varieties screened for stem gall disease, seven
entries were found to be highly resistant against
stem gall disease. All the entries including check
varieties were found to be highly susceptible to
the disease.

At Kumarganj, total 29 entries were evaluated
under CVT coriander. The maximum yield was
observed from Cor-138 (15.97q ha) followed
by Cor-146 (15.90 q ha') Cor-139(15.83q ha™)
and Cor-130 (15.06 q ha'). Out of the 29 entries,
Cor-124, Cor-125, Cor-127, Cor-123, Cor-146,
Cor-143 and Cor-141 were found to be tolerant
against stem gall infestation whereas rests of
the entries were either moderately resistant or
susceptible to stem gall.

During Rabi season, twenty five genotypes of
Coriander from different coordinating centers
were tested with Hisar Anand, Rcr-728 and
Suguna as checks at Guntur centre. Among the
entries evaluated, only five entries, COR-134
(7.78 q ha!), COR-130 (7.53 q ha), COR-135
(7.46 qha'), COR-129 (7.36 g ha!) and COR-133
(7.18 q ha') were found significantly superior to
the best check Suguna (5.68 q ha).

At Hisar, significant difference was observed
for all the parameters. Plant height ranged from
90.2 to 117.8, number of branches 5.2 to 10.1,
umbels per plant 31.2 to 64 and seeds per umbel
33 to 64.3. Maximum seed yield (22.61 q ha')
was recorded in COR- 141 followed by COR-142
(21.64 q ha') and COR-140 (20.81 g ha™').
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The yield differences among the entries were
found significant at Jagudan. The entry COR-122
(25.15 q ha'') yielded significantly higher than all
three checks, Hisar Anand (20.29 q ha), Rcr-728
(16.28 q ha') and G.Co-2 (18.57 q ha') which
was 23.9, 54.5 and 35.4 per cent higher than all
respective checks. Entry COR-132 (20.16 q ha')
recorded significantly higher yield than Rcr-728
(16.28 g ha).

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 (15.09
q ha'), COR-100 (14.50 q ha') and COR-95
(14.35 q ha') were found significantly superior
over a national check H. Anand (11.35 qha') and
a local check GC-2 (10.98 q ha™') for seed yield.

At Kota, COR - 142 was found to be the best
performing entry in terms of seed yield (25.27 q
ha') followed by COR - 146 (23.61 q ha'). COR
- 127 and COR-128 were the earliest in days to
50 % flowering (51 days) while COR - 127 was
the earliest maturing entry (105 days). RCr - 728
followed by COR - 143 were the late entries with
days to 50 % flowering of 77 and maturing in 114
and 112 days, respectively. COR - 128 and COR-
130 had the highest test weight of 15.55 g while
RCr - 728 had the lowest test weight of 12.28 g.

At Raigarh, ICS 1 (30.76 q ha') has recorded
maximum seed yield followed by COR 135
(25.4 q ha'), COR 129 (24.58 q ha') and COR
136 (23.13 q ha') over national checks RCR 728
(17.36 ¢ha), Gujarat2 (16.60 q ha') and Hisar
Anand (15.83 q ha).

The trial was started in the year 2015-16
and is in the second 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 4.21 q ha' (COR-128) to 22.45 q ha'
(COR-144). Of the thirty entries evaluated,
RCr-144 recorded maximum seed vyield of
22.45 q ha'' followed by COR-138 (22.17 q ha''),
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RCr-435 (22.08 q ha'), RCr-728 (20.78 q ha')
and COR-146 (20.37 q ha).

COR/CI/3 Varietal Evaluation Trial

COR/CI/3.6
coriander

Initial Evaluation Trial in

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

The initial evaluation trial (IET) in coriander
was conducted with ten accessions along with
Hisar Anand as check during 2014-2015,
2015-2016 and 2016-17. The results indicated
that DH-208 and DH-312 gave significantly
better yield over Hisar Anand (check) showing
22.8 and 19.6 % increase in yield, from two years
mean respectively (Table 15).

Table 15: Performance of coriander
germplasm under IET at Hisar and Jobner

Entries Seeds yield Entries Seeds yield
(q ha?) (g ha)
at Hisar at Jobner
DH-208 20.36 UD-808 13.33
DH-213 19.48 UD-814 11.48
DH-236 18.86 UD-815 21.87
DH-240 18.35 UD-826 14.58
DH-279 18.36 UD-835 11.01
DH-298 18.62 UD-848 11.01
DH-302 19.28 UD-851 10.46
DH-312 19.88 RCr-435 11.01
DH-315 19.08 RCr-436 10.50
Hisar Anand 16.54 RCr-728 12.29

The analysis of variance revealed significant
differences among the entries for all the traits
evaluated at Jobner. The seed yield ranged from
10.46 to 21.87 q ha'. Of the ten entries evaluated,
UD-815 recorded maximum seed yield of 21.87
q ha™ followed by UD-826 (14.58 g ha), UD-808
(13.33 q ha'), RCr-728 (12.29 q ha'), UD-814
(11.48 gha'), RCr-435and UD-835(11.01 gha™)



COR/CI/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 2016-17, ten promising coriander
accessions from germplasm entries were tested
at Guntur with APHU Dhania, Suguna and
Susthira as checks. Among the ten entries tested,
LCS-12-10 recorded highest yield of (7.70 q ha™")
followed by LCS-12-4 (7.22 q ha™*) which were on
par with each other and significantly superior to
the best check Susthira (6.14.5 q ha').

The entries tested under the trial were found
to have no differences for yield and other
characters like plant height, umbel per plant and
seeds per umbel at Jagudan. However, entries like
JCr-2013-06 (24.70 q ha'), JCr-2013-15 (23.82
q ha') and JCr-2013-23(23.17 q ha') reordered
higher yield over the check GCr-2 (17.55 q ha).

At Kumarganj, 11 entries were selected for IET
coriander. The highest seed yield was recorded
in NDCor-110 (19.61 q ha') followed by
NDCor-102 (19.44 q ha). Stem gall infestation
was maximum in NDCor-119, NDCor-120 and
minimum in NDCor-90 and NDCor-110 and
NDCor-111.

At Dholi, RD-437 and RD-383 gave higher
yield per hectare (29.23 and 24.37 q ha') as
compared to best check variety Hisar Anand
(22.01 q ha'). RD-437 and RD-383 recorded
significantly higher number of primary branches
(9.78 and 9.89) and number of secondary
branches per plant (33.67 and 33.56). Among the
seven promising entries and two checks (Hisar
Anand and Rajendra Swati) screened for stem
gall, only three entries were found to be highly
resistant against stem gall disease. Rest of the
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entries including check varieties were found to
be highly susceptible against the disease.

At Raigarh, ICS 4 (18.47 q ha') recorded
maximum seed yield followed by RCC 12-11
(15.42 q ha') and ICS 5-11 (9.65 q ha) over the
checks Hisar Anand (9.58 q ha') and Rajendra
Swati (7 q ha).

Crop Management
COR/CM/5 Nutrient management trial

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

(Centre: Gujarat plains and hills region -
Jagudan)

Interaction effect between number of cuttings
and variety was significant at Jagudan centre.
Cultivation of GDLC 1 with two cuttings of
leaves recorded the maximum seed equivalent
yield (20.47 q ha'') and was at par with one cut of
GDLC 1 (20.05 q ha'), but significantly superior
over rest of the treatment combinations. Under
no cut system, GCo 2 gave significantly higher
seed equivalent yield (9.11 q ha') than GDLC1
(4.96 q ha'). Also, interaction effect between
cuttings management and fertility levels was
found to be significant. Application of 60+30
Kg NPK/ha gave significantly maximum seed
equivalent yield (21.09 q ha'), when coriander
cultivar GDLC 1 grown. Raising of coriander
under single cut practice produced significantly
higher seed equivalent yield than other leaf
cutting practices in each of the fertility levels.
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Fig. 24: Interaction effect of cutting management and
variety on coriander equivalent seed yield (q/ha)

T1- No cutting (Top dressing at 30 DAS),
T2- One cutting at 40 — 45 DAS (Top dressing after first cut),
T3- Two cutting at 40 — 45 DAS and

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

(Centre: Middle Gangetic Plain Region - Dholi)

All the treatments were found to be
significantly superior to control with respect to
plant height, number of primary branches per
plant, number of secondary branches per plant,
number of umbellets per umbel, number of
grains per umbel, number of grains per umbellet
and yield per plot/yield per hectare. Among the
treatments, T6: 100% NPK (80:50:80kg ha') +
Azotobactor and T8: 100% N.P.K (80:50:80 kg
ha') + PSB gave significantly higher yield per
hectare (27.83 and 27.72 q ha') as compared to
other treatments and control.

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

drip

(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
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ratio recorded significantly higher plant height
(108.6 cm), umbels/plant (29.12), umbellets/
umbel (5.73), seeds/umbel (47.65), test weight
(13.09 g), seed yield (21.94 q ha') and water
use efficiency (5.44 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
(20.57 g plant) followed by drip fertigation at 1.4
IW/CPE ratio (18.83 g plant), drip fertigation at
1.0 IW/CPE (cumulative per evaporation) ratio
(16.37 g plant’) and drip fertigation at 0.8 IW/
CPE ratio (14.00 g plant™).

At Guntur, five irrigation treatments were
evaluated. The total potential evapo-transpi-
ration was 307 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 T2-0.8
IW/CPE (18.73 q ha') and it was significantly
superior over all other treatments and control.

Fig. 25: Effect of drip fertigation on seed yield
of coriander at Jobner and Guntur

Treatments:

T1- Drip irrigation at 1.0 IW/CPE ratio
T2 - Drip irrigation at 0.8 IW/CPE ratio
T3 - Drip irrigation at 0.6 IW/CPE ratio
T4 - Drip irrigation at 0.4 IW/CPE ratio
T5 - Standard check

(Surface irrigation)




COR/CM/5.9 Comparative performance of
coriander entries under polyhouse, field and
selfing net

(Centre: Eastern plateau and hills region -
Raigarh)

In an evaluation trial of coriander genotypes
for leaf yield, ICS 5-2 recorded maximum leaf
yield of 51 g and 67.3 g respectively in polyhouse
and field conditions. Under polyhouse conditions,
germination of coriander seed was fast whereas
growth and plant stand was good under field
conditions.

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 159 collections in the germplasm, 54
accessions found to be highly resistant against
stem gall disease under natural condition.
Susceptible check (Rajendra Swati) also showed
Highly Resistant reaction against stem gall
disease under natural condition. Coriander field
surveyed under Darbhanga district of Bihar were
found to be infested with stem gall disease caused
by Protomyces macrosporus.

COR/CP/6.4 Management of coriander
powdery mildew wusing 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 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 were
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(5.40 PDI) followed by tebuconazole (7.68 PDI),
while in control the incidence was 84.20 PDIL
The plant height was 49.6 cm in propiconazole
sprayed plants. This treatment recorded the
highest seed yield of 918.5 kg ha! as compared to
control( 7.07q ha).

Control (84.20PDI)

Propiconazole (5.40PDI)

Fig. 26: Management of powdery mildew of
coriander at Coimbatore

An experiment on efficacy of new generation
fungicides against powdery mildew of coriander
was conducted at Jobner. First spray of fungicides
itself has given at initial scantly appearance of
disease. But, thereafter the disease did not develop
on the crop and therefore, the observations on
powdery mildew could not be taken. Seed yield
was recorded in the treatments, which was found
statistically at par.

There was significant difference in percent
disease intensity at Jagudan. The minimum
percent disease intensity (17.75 %) was observed
in T6 , spraying of Propiconazole 0.1% and was
at par with T7, spraying of Dinocap, T5 i.e.
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spraying of Hexaconazole 0.1%, T4 i.e. spraying
of wettable sulphur 0.2% and T1 i.e. spraying of
Tebuconazole 0.1%. Effect of different trearments
on coriander yield was found significant.
Spraying of various fungicides was at par and
recorded significantly higher yield than control.
Significantly highest seed yield was recorded
in T5 i.e. spraying of Hexaconazole 0.1% and
remain at par with treatments T6 (Spraying of
Propiconazole 0.1%), T4 (sprayng of wettable
sulphur 0.2%), T7 (spraying of Dinocap) and T'1
(spraying of Tebuconazole 0.1%).

Six fungicides were evaluated against
powdery mildew of coriander at Kumarganj.
The minimum per cent severity was observed
in foliar spray of Tebuconazole 0.1 % (8.3 %)
followed by foliar spray of Propineb 0.2% (9.1
%), foliar spray of wettable sulphur 0.2% (9.2%),
and foliar spray of Azoxystrobin 0.1 %(10.6%).
Whereas the highest yield was recorded in foliar
spray of Azoxystrobin 0.1 % (6.24 q ha), foliar
spray of wettable sulphur 0.2% (5.74 q ha') foliar
spray of Tebuconazole 0.1% (5.73 q ha') and
foliar spray of Propiconazole 0.1% (5.56 q ha')
and minimum in control (3.82 q ha™).

Minimum disease intensity 2.5 per cent and
maximum yield (15.3 q ha') 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

(Centre: Middle Gangetic Plain Region -
Kumarganj)

The most effective treatment for the
management of stem gall of coriander at
Kumarganj 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 (8 %) followed by soil solarization by
polythene covering (60 days) + Seed treatment
and three foliar spray at 45, 60 and 90 days with
1.0% neem oil (8.1%), plastic mulching (from
sowing to harvest) + seed treatment and three
foliar spray at 45, 60 and 90 days with 1.0% neem
oil (8.20%) and soil solarization by polythene
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sheet (60 days) + Plastic mulching (From sowing
to harvest) (9.1%). But when treated with
propiconazole @0.2% propiconazole severity
of stem gall was 7.6%. In case of seed yield, soil
solarization by polythene covering (60days)
+ Plastic mulching (From sowing to harvest)
+ seed treatment and three foliar spray at 45,
60 and 90 days with 1.0% neem oil recorded
maximum seed yield (10.31 q ha) followed by
seed treatment with propiconazole @0.2% (9.2
q ha') and soil solarization by polythene sheet
(60days) (8.59 q ha).

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

(Centre: Middle Gangetic Plain Region - Dholi)

Lowest disease (PDI 16.61) and highest yield
(17.91 q ha') was recorded in treatment of soil
drenching with copper oxychloride @0.3% +
seed treatment with carboxin + thiram @0.40%
followed by foliar spray with Azoxystrobin +
Tebuconazole @ 0.1% at 45, 60 & 75 DAS.

Fig. 27: Symptom of stem gall disease

Fig. 28: Field view of coriander stem
gall management trial
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VIll. Cumin

Genetic Resources

CUM/CI/1.1 Germplasm collection, character-
ization, 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 16).

The 215 entries of cumin germplasm at
Jagudan centre were sown for seed multiplication.
Evaluation of gremplasm was carried out during
the year 2016-17. Eight genotypes viz., JC-95-13,
JC-95-30, JC-2000-60, JC-95-130, JC-95-131,
JC-96-42, JC-2000-60 and JC-99-39 were found
superior for all traits under study.

Table 16: Cumin germplasm collections at
various AICRPS centres

Centre Indigenous  EXxotic Total
Jagudan 208 7 215
Jobner 370 6 376
Sanand 62 - 62
Total 640 13 653

Fig. 29: Cumin seed production plot at
Jagudan Centre

Out of 108 accessions evaluated at Jobner, 8
accessions viz.,, UC-287(12 g), UC-322 (10 g),
UC-327 (10 g), UC-328 (10 g), UC-228 (9 g),
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UC-339 (9 g), UC-285 (8 g) and UC-325 (8 g)
were better than best check variety RZ -223 (7.0
g) on the basis of seed yield per 5 plants.

Screening for resistance against Alternaria
blight disease

Total eighteen (16+2) entries of cumin were
screened for the resistance against blight disease
at Jagudan. The minimum disease intensity was
noticed in GC-4 (32.5%) followed by GC-2000-28
(40.0 %), while the maximum disease intensity
was recorded in the entry CUM-32 (81.0 %).
The blight disease incidence ranged from 32.5 to
81.0 %.

The entries viz., CUM-32 and CUM-36 were
observed as moderately resistant against blight
disease at Jobner.

Screening for resistance against powdery
mildew disease

At Jagudan, eighteen (16+2) entries of
cumin were screened for the resistance against
powdery mildew disease. The minimum disease
intensity was noticed in GC-4 (17.5 %), while the
maximum disease intensity was recorded in the
entry CUM-32 (36.0 %). The powdery mildew
incidence ranged from 17.5 to 36.0 %.

Screening for resistance against wilt disease

Total thirty seven (34+3) entries of cumin
were screened for the resistance against wilt
disease under wilt sick plot conditions at
Jagudan. Overall wilt incidence was very high.
The minimum disease intensity was noticed in
GC-3 (40.0 %) followed by GC-4 (50.0 %). The
wilt disease incidence ranged from 40.0 to 100.00
%.

At Jobner, three entries (CUM-36, GC-4,
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RZ-223) were found moderately resistant against
wilt disease.

CUM/CI/1.3
tolerance

Identification of drought

(Centre: Central plateau and hills region -
Jobner)

An experiment was conducted during Rabi
2016-17 to identify drought tolerance in cumin.
30 genotypes were randomly selected from the
germplasm maintained at Jobner. The genotypes;
UC-260, UC-336, UC-339, RZ-19 and UC-272
in normal conditions while UC-339, UC-292,
RZ-19, RZ-341, UC-293 and UC-272 in stress
conditions were the top yielders. Based on stress
indices, UC 253 was found to be the desirable
entry for drought conditions, followed by
UC-254, UC-256, UC-259, UC-240 and UC-241.

Crop Improvement
CUMY/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)

All entries gave significantly high yield over
check, except Cum-37 at Jagudan. The top three
entries viz., Cum-33 (68.77 q ha™), Cum-32 (4.88
q ha') and Cum-35 (4.80 q ha') were recorded
247.12, 146.79 and 142.74 per cent higher yield
than GC-4, respectively.

The trial was started in the year 2013-14 and is
in the 3" year of progress at Jobner. The analysis of
variance revealed significant differences among
the entries for seed yield. The seed yield ranged
from 1.82 (RZ-223) to 2.87 (CUM-33) q ha.
Of the ten entries evaluated, CUM-33 recorded
maximum seed yield of 2.87 q ha' followed by
CUM-37 (2.81 g ha'), GC-4 (2.72 g ha'), RZ-19
(2.71 q ha') and CUM-34 (2.46 q ha'), while
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lowest seed yield of 182.64 q ha' was recorded
in RZ-223.

CUMY/CI/3 Varietal Evaluation Trial
CUM/CI1/3.4 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 entries were evaluated.
The analysis of variance revealed significant
differences among the entries for seed yield. It
ranged from 1.84 to 3.57 q ha'. Of the ten entries
evaluated, UC-242 recorded maximum seed
yield of 3.57 q ha followed by UC-238 (3.55 q
ha'), RZ-19 (3.54 q ha'), UC-234 (3.28 q ha'')
and Local Check (3.26 q ha'), while lowest seed
yield of 1.84 q ha! was recorded in UC-260.

Mean performance of the entries evaluated in
IET of cumin over 2013-14, 2014-15 and 2016-17
revealed superior performance of UC-242
yielding 2.67 q ha! followed by UC-238 (2.60 q
ha'), RZ-19 (2.42 q ha'), and UC-260 (2.36 q
ha), while lowest seed yield of 1.88 q ha' was
recorded in JC-95-136.

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.
Four entries viz.,, JC-2000-57 (7.37 q ha'),
JC-2010-2 (6.11 q ha'), JC-2010-4 (6.68 q ha™)
and JC-2010-5 (6.93 q ha™) gave significant high
yield over check variety.



Fig. 30: Evaluation of genotypes of cumin
at Jagudan

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)

Out of thirteen treatments tested, minimum
wilt incidence (13.6%) and maximum seed yield
(2.03 q ha') were observed in the treatment
containing soil application of vermicompost @ 2 t
ha' + seed treatment with Trichoderma @ 6g kg
+ spray of NSKE @ 5% followed by the treatment
of soil application of FYM @ 6 t ha’ + seed
treatment with Trichoderma @ 6 g kg' + spray
of NSKE @ 5%, exhibited 15.6% wilt incidence
and 1.85 q ha! seed yield. Both these treatments
were significantly superior over control, where
maximum wilt incidence (33.5%) and minimum
yield (1.11 q ha') were observed. The effect of
treatments on yield attributing characters and
blight disease was found to be non significant.

CUM/CM/5.4 Standardization of

irrigation and fertigation in cumin

drip

(Centre: Gujarat plains and hills region -
Jagudan; Central plateau and hills region -
Jobner, Mandor)
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The experiment was started in 2016-17
for three years at Jobner. The ten treatments
consisted of surface irrigation at 0.8 IW/CPE
ratio with 100% RDE and drip fertigation at 0.8,
0.6 and 0.4 IW/CPE ratio with 60, 80 and 100%
RDF were evaluated in RBD with 3 replications.
The results showed that drip irrigation as well
as drip fertigation significantly increased the
plant height, umbels per plant, umbellets per
umbel, seeds per umbel, seed yield and water
use efficiency of cumin as compared to surface
irrigation with conventional fertilization. The
drip fertigation at 0.4 IW/CPE ratio with 80%
RDF recorded significantly higher plant height
(30.41cm), umbels per plant (18.09), umbellets
per umbel (4.19), seeds per umbel (22.47), seed
yield (3.22 q ha') and water use efficiency (2.46
kg ha-mm™). However it remained at par to drip
fertigation with 100% RDE.

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; Central plateau and hills region -
Jobner)

The crop sown by line sowing either 30 cm or
45 cm showed its superiority over broadcasting
method with respect to increasing overall yield
and reducing percent disease intensity of blight.
The powdery mildew intensity was reported to be
low during the season and it ranged from 11.53
to 18.46 percent. In case of application of potash,
there was significant difference among different
treatments. The application of potash either 10
kg or 20 kg reduced the percent disease intensity
of blight and powdery mildew and increased the
yield. The interaction effect of spacing and potash
levels were found to be non significant.
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At Jobner, the intensity of blight and incidence
of wilt was low in line sowing as compared to
broadcasting. It is inferred from the results that
line sowing at 30 cm x 10 cm with recommended
PoP resulted in low intensity of blight whereas
low incidence of wilt and high seed yield of
cumin were recorded in line sowing at 45 cm x
10 cm spacing over other line sowing, spacing
and broadcasting. Also, increased level of potash
application up to 20 kg ha™' significantly reduced
blight intensity, wilt incidence and increased the
seed yield of cumin.

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)

A total of ten treatments including untreated
control were evaluated during rabi 2016-17 for
the management of cumin aphid at Jagudan,.
Among them, thiamethoxam 25 WG @ 25g a.i.
ha™ followed by thiacloprid 21.7 SC @ 25g a.i ha™!
had registered the least per cent umbels aphid
infestation (3.34%) at 7 days after second spray
and it was followed by thiamethoxam 25WG @
25g a.i. ha followed by clothianidin 50WDG @
20g a.i. ha' (6.66%) as compared to untreated
control (37.63%) at 7 days after second spray.
Mean population of predatory Coccinellids
varied from 1.72 (acetamiprid 20SP @ 20g a.i ha™*
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followed by thiacloprid 21.7SC @ 25g a.i. ha) to
3.25 (untreated control) per plant. Seed yield of
cumin was low due to adverse climatic conditions;
however found to be highest in thiamethoxam
25 WG @ 25g a.i. ha' followed by thiacloprid
21.7 SC@25g a.i. ha' (1.88 q ha'), whereas, non
protected plots of cumin had obtained only 0.28
q ha-1 seed yield of cumin.

At Jobner, spray with Thiamethoxam 25 WG
@ 25 ga.i. ha' followed by Clothianidin 50 WDG
@ 20 g a.i. ha' proved to be the most effective
against cumin aphid and rendered highest seed
yield (2.06 q ha') which was on par with the
treatment of spray with Thiamethoxam 25 WG
@ 25 g a.i. ha! followed by Thiacloprid 21.7 SC @
25ga.i. ha™.

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

(Centre: Central plateau and hills region -
Jobner)

Anexperimenton the managementof powdery
mildew in cumin through new chemicals was
conducted. First spray of fungicides was given
at initial appearance of disease. But, thereafter
the disease did not develop on the crop and
therefore, the observations on powdery mildew
could not be taken. Seed yield was recorded in the
treatments, which was found to be statistically at
par.
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IX. Fennel

Genetic Resources

FNL/CI/1.1 Germplasm collection, characteri-
zation, 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 17 shows the germplasms collection
maintained at various AICRPS centres.

Out of sixty accessions evaluated at Dholi,
only nine accessions namely RF61, RF-62, RF-68,
RF-60, RF-65, RF-63, RF-38, RF-29 and RF-10
gave the highest yield ranging from 112 g to 88
g per plant as compared to the best check variety
GF-11 (82 g plant'). Among the nine promising
lines, RF-61 gave the highest yield of 112 g per
plant followed by RF-62 (100 g plant™).

Fig. 31: Field view of Fennel germplasm at Dholi

At Kumarganj, 161 germplasm of fennel were
evaluated and the maximum yield was recorded
in NDF-45 (56.90 g plant™) followed by NDF-5
(52.65 g plant™), NDF-51 (51.65 g plant”) and
NDF-45 (50.40 g plant). Incidence of Powdery
mildew was maximum in NDF-87, NDF-85 and
NDF-41 and minimum in NDF-84, NDF-68,
NDF-74 and NDF-51.
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At Hisar, 143 accessions of fennel were
evaluated using GF-2, Hisar Sawrup and
Raj-Saurabh as checks. The seed yield of the
germplasm ranged from 32.5 g plant” (HF-178)
to 96.8 g plant’ (HF-104). The most promising
lines were HF-104, HF-108, HF-111, HF-112,
HF-132, HF-157, HF-163, HF-164, HF-214 and
HF-228.

During the Rabi season, the 80 indigenous
fennel accessions were evaluated for different
yield attributes with GF-12 as check at Jagudan.
Among them, ten entries were dwarf types,
having less than 92 cm plant height. Fourteen
entries had good branches i.e. more than 10
branches per plant. Nine entries recorded more
than 17 Umbellates per umbel. Eleven entries
were promising for more seeds per umbellate i.e.
> 21 seed per umbellate. Sixteen entries observed
early maturity (< 150 days) while fifteen entries
recorded more than 30 g plant' grain yield.

Two hundred sixty three germplasm
accessions were evaluated at Jobner along with six
checks namely RF-101, RF-125, RF-143, RF-157,
RF-205 and RF-281 in augmented design. Out
of 263 accessions, 98 accessions were better than
best check variety RF - 157 (90.4 g) on the basis
of seed yield per 5 plants. Promising accessions
identified on the basis of seed yield per 5 plants
were UF-281 (180.0 g), UF-44 (177.0 g), UF-234
(170.0 g), UF-7 (165 g),UF-27 (165.0 g), UF-64
(163.0 g), UF-65 (159.0 g), UF-155 (146.0 g),
UF-80 (146.0 g), and UF-133 (143.0 g).
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Table 17: Germplasm collection of fennel in various AICRPS centres

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 entries were
found free from the Ramularia blight. The
minimum intensity of Ramularia blight was
noticed in JF-2013-28 (22.5%). The per cent
disease intensity ranged between 22.5 and 80 %.
Among the twenty eight (26+2) 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 FNL-90 (11%)
while the maximum intensity of Ramularia blight
was recorded in entry FNL-96 (45.0%). The per
cent disease intensity ranged between 11.0 and
45.0 %.

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
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Plain Region - Hisar; Gujarat plains and hills
region - Jagudan; Western Himalayan Region -
Pantnagar)

Among the fifteen genotypes of fennel tested
at Jabalpur, FNL 92 gave early flwering (94.67
days). Maximum plant height was noted in FNL
96 (189.20 cm) and number of branches per plant
in RF-101 (NC) (10). In terms of yield, the check
variety FNL 97 recorded maximum yield (15.22
qha').

The analysis of variance revealed significant
differences among the entries for all the traits at
Jobner. The seed yield ranged from 11.64 to 19.02
qha’. Of the fourteen entries evaluated, the entry
RF-205 recorded maximum seed yield of 19.02 q
ha™! followed by FNL-100 (18.35 q ha), FNL-92
(18.11 qha'), FNL-93 (17.95 qha') and FNL-95
(17.42 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-101, FNL 99 and
FNL-100 recorded significantly yield per hectare
(17.68, 1667.00 and 15.27 q ha™) respectively as
compared to best check variety Rajendra Saurabh
(12.87 g ha).



Out of 15 genotypes of fennel tested at
Kumarganj under CVT, the highest yield was
observed in FNL-99 (13.61 q ha) followed by
FNL-97 (13.19 q ha'), FNL-95 (12.77 q ha?)
and FNL-98 (120.50 q ha'). The incidence of
powdery mildew was meager.

At Hisar, significant differences were obtained
for all the parameters studied. Plant height
ranged from 144.8 cm to 188.7 cm, number of
branches 7.8 to 10.9, umbels per plant 20.3 to
40.4, umbellate per umbel 25.8 to 35.3 and seeds
per umbel 427 to 649.1 Maximum seed yield was
recorded as 21.24. q ha! in FNL-97 followed by
FNL-98 (20.15 q ha') and FNL-99 (19.89 q ha)
respectively.

Fig. 32: View of fennel field at Hisar

The yield differences among the entries were
found significant at Jagudan. However, none
of the entries were found either numerically or
statistically superior over any check varieties.
Only RF-101 (19.15 q ha!) recorded 4.5 percent
higher yield than check varieties GF-11 (18.33 q
ha).

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)
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The trial is in the third year of progress
at Jobner. The analysis of variance revealed
significant differences among the entries for all
the traits. The seed yield ranged from 22.84 to
31.15 q ha’. Of the ten entries evaluated, RF 125
recorded maximum seed yield of 31.15 q ha'
followed by RF 205 (30.22 q ha™'), UF- 289 (29.99
q ha'), UF-285 (28.22 q ha') and UF-287 (27.42
q ha!) while lowest seed yield of 22.84 q ha! was
recorded in UF-284.Mean performance of the
entries evaluated in IET of fennel over 2014-15
to 2016-17 revealed superior performance of
RF-125 yielding 25.87 q ha* followed by UF-286
(25.74 qha'), UF-287(25.19 q ha') and UF- 289
(24.85. q ha'), while lowest seed yield of 21.22 q
ha! was recorded in UF-285.

At Hisar, the initial evaluation trial (IET) in
fennel was conducted with ten accessions along
with HF-33 as check during 2014-15, 2015-2016
and 2016-2017 in plots measuring 3.0 x 2.4 m.
The results indicated maximum seed yield in
HEF-179 (21.04 q ha™!) followed by HF-146 (19.89
q ha') showing an increase of 29.2 and 22.2 %
over HF-33 (check), from three years mean
respectively.

FNL/CI/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
GEF-12 at Jagudan. The yield differences among
the entries were found non significant, however,
JE-2013-16 (29.20 q ha') had maintained its
higher numeracy value for yield.

At Kumarganj, eleven entries were tested
under IET. The maximum yield were recorded in
NDF-84 (0.15 q ha') followed by NDF-77 (0.14
q ha'), NDF-68 (0.13 q ha') and NDF-74 (0.13.
qha).

Nine entries and two checks viz., GF-11 and
Rajendra Saurabh were tested at Dholi. Among the
nine entries and two checks, RF-31 gave significant
high yield per hectare (27.16 q ha') as compared to
best check variety Rajendra Saurabh (24.07 q ha).



ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

Crop Management
FNL/CM/5 Nutrient Management Trial

FNL/CM/5.5 Standardization of drip
fertigation in fennel

(Centres: Central plateau and hills region -
Jobner)

The experiment was conducted during Rabi
2016-17. 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 per plant, umbellets per
umbel, 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 per plant (30.64), umbellets per umbel
(25.08), seeds per umbel (411.1), test weight
(6.07g), seed yield (25.80 q ha') and water use
efficiency (5.86 kg ha™"). However it remained
at par to drip fertigation with 100% RDF and
drip fertigation with 100% RDN.
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Fig. 33: Standardization of drip fertigation
in fennel

T1 - Surface irrigation with 100% RDF

T2 - Drip irrigation with 50% RDF

T3 - Drip irrigation with 75% RDF

T4 - Drip irrigation with 100% RDF

T5 - Drip fertigation with 50% RDN

T6 - Drip fertigation with 75% RDN

T7 - Drip fertigation with 100% RDN

T8 - Drip fertigation with 50% RDF (N-P)
T9 - Drip fertigation with 75% RDF

T10 - Drip fertigation with 100% RDF
RDF - Recommended dose of fertilizer (90-40-0)
RDN - Recommended dose of nitrogen
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X. Fenugreek

Genetic Resources

FGK/CI/1.1 Germplasm collection, characteri-
zation, 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 18)

yield per five plants (66 g) followed by RM-208
(65g five plants™).

One hundred and ninety nine accessions
of fenugreek were maintained and evaluated
at Kumarganj. The highest yield was found in
MDM-15 (4.8 g plant"') followed by NDM-17
(4.6 g plant'), NDM-11 (4.5 g plant'). Data
on incidence of Cercospora leaf spot was also
recorded and found minimum disease intensity
in NDM-7 (12.32 %) followed by NDM-2 (17.5
%), NDM-6 (19.5 %), NDM-27 (21.2 %) and
NDM-29 (24.9 %) in comparison to Hisar Sonali

Fig. 34: Field view of fenugreek germplasm at Pantnagar

Out of one hundred sixty three accessions
of fenugreek evaluated at Dholi, only eleven
accessions namely- RM-209, RM-208, RM-205,
RM-206, RM-199, RM-28, RM-201, RM-194,
RM-191, RM-188 and RM-112 gave the highest
yield ranging from 66 g to 58 g per five plants
as compared to best check variety Rajendra kanti
and Hisar Sonali with yield per five plant of 56
g of each check variety. Among the eleven best
promising accessions, RM-209 gave the highest
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(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-82 (5.95 g plant™), LFC-38 (5.03
g plant™), LFC-122 (4.51 g plant) and LFC- 51
(4.45 g plant™) were significantly superior to the
best check APHU Methi-1 (3.82 g plant™).
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Table 18: Germplasm collection of fenugreek in various AICRPS centres

Indigenous Total
Centre
Existing Addition (2016 -17)

Dholi 175 7 182
Guntur 124 - 124
Hisar 381 8 389
Jagudan 75 - 75
Jobner 348 25 373
Kumarganj 190 - 190
Pantnagar 65 = 65
Total 1358 40 1398

One hundred fifty six accessions of fenugreek
were evaluated along with Hisar Sonali, Hisar
Suvarna and Hisar Mukta as checks at Hisar. The
seed yield ranged from 9.4 g plant' (HM-537)
to 20.6 g plant”' (HM-429). The most promising
lines for seed yield were HM-403, HM-407,
HM-407, HM-413, HM-429, HM-452, HM-465,
HM-486, HM-530, HM-541 and HM-543.

Three hundred forty seven accessions of
fenugreek were evaluated at Jobner, along with
eight checks namely RMt-1, RMt-143, RMt-303,
RMt-305, RMt-351, RMt-354, RMt-361 and
RMt-365. A wide range of variability was
found for all the characters studied. Out of 347
accessions, 94 accessions were better than best
check variety RMt-303 (27.5 g 5 plants™). Some
of the promising accessions identified on the
basis of grain yield per 5 plants were UM-221
(54.0 g), UM-210 (48.0 g), UM-167 (46.0 g),
UM-187 (46.0 g), UM-15 (44.0 g), UM-163 (44.0
g), UM-76 (43.0 g), UM-208 (43.0 g), UM-202
(42.0 g) and UM-57 (41.0 g).

Screening of germplasm

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

Total twenty five (22+3) entries of fenugreek
were screened under natural condition for
powdery mildew disease at Jagudan. None of
the entries were found free from the powdery
mildew incidence. The minimum incidence was
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noticed in FGK-97 (18.0 %), while the maximum
per cent disease intensity was recorded in entry
FGK-102 (50.0 %).

At Jobner, three hundred and fifty nine
entries of fenugreek were screened against
powdery mildew disease. Forty seven entries
viz., UM-5, UM-26, UM-28, UM-30, UM-32,
UM-38, UM-76, UM-80, UM-81, UM-87,
UM-132, UM-135, UM-136, UM-145, UM-146,
UM-148(2), UM-150(2), UM-151, UM-157,
UM- 161, UM-162, UM-164, UM-166, UM-179,
UM-196, UM-199, UM-217, UM-236, UM-251,
UM-254, UM-255, UM-279, UM-293, UM-297,
UM-330, UM-349, UM-352, UM-353, UM-363,
UM-364, UM-366, UM-376, UM-382 and
UM-385 (2) were observed as moderately
resistant against powdery mildew disease.

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

(Centre: Central plateau and hills region -
Jobner)

Thirty genotypes were randomly selected
from the germplasm being maintained at Jobner.
These lines were sown in two environments
namely irrigated (full supplement of irrigations
given) and drought (staggered irrigations (half of
that given in irrigated treatment). The genotypes
viz., UM 40, UM 38, UM 50, UM 55, UM 64, UM
37 and UM 52 in normal conditions while UM
38, UM 66, RMt 361, UM 55 and UM 46 in stress
conditions were top yielders. Based on stress
indices UM 66, UM 57, UM 61, RMt 361, UM 44



and UM 38 were found to be the desirable entries
for drought conditions.

Crop Improvement
FGK/CI/2 Coordinated Varietal Trial

FGK/CI/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 Jabalpur, early flowering was observed in
FGK-94 (46.67 days). The maximum seed yield
of 13.89 q ha' was recorded in the genotype
FGK-103 followed by FGK-106 (11.74 q ha'),
FGK-96 (11.57 g ha') and FGK-97 (11.57 q ha).

The analysis of variance revealed significant
differences among the entries for seed yield at
Jobner. The seed yield ranged from 6.15 to 18.37
q ha'. Of the nineteen entries evaluated, entry
FGK-102 recorded maximum seed yield of 18.37.
q ha followed by RMt-351 (17.26 q ha'), Hisar
Sonali (16.87 q ha'), FGK-96 (16.64. q ha') and
FGK-104 (16.48 q ha'), while lowest yield of 6.15
q ha! was recorded in FGK-107.

Fig. 35: Coordinated varietal Trial on
fenugreek at Coimbatore
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Fourteen fenugreek genotypes along with two
checks were evaluated at Coimbatore. The plant
height of the genotypes ranged from 35.00 cm
(FGK 106) to 44.88 cm (FGK 107). The genotype
FGK 94 (27.89) recorded maximum number of
pods per plant and the genotype FGK 99 (18.67)
recorded lesser number of pods per plant. The
genotype FGK 99 recorded the highest seed yield
of 8.33. q ha! as compared to the check varieties
RMt-361 and Hisar Sonali which recorded
the seed yield of 6.08.33 q ha' and 6.66 q ha!
respectively.

Among fourteen promising entries and three
check varieties (two national check- RMt-361
and Hisar Sonali, local check- Rajendra Kanti)
tested at Dholi, none of the entries were found
significantly superior regarding growth and
yield parameters as compared to best check
variety Hisar Sonali. However, among the entries
FGK-106 and FGK-105 gave the highest yield
per hectare (32.66 and 32.55 q ha!) over other
promising entries and check varieties.

At Kumarganj, maximum yield was recorded
in FGK-94 (13.40 q ha) followed by FGK-97
(13.33 q ha'), FGK-96 (13.12 q ha') and
FGK-101 (13.05 q ha'). During the year, only
very few spots of Cercospora leaf spot disease has
been observed.

At Guntur, thirteen genotypes from different
coordinating centers were evaluated along with
two checks in RBD replicated twice. Among the
entries evaluated, none of the entries were found
significantly better than the best check APHU
Methi-1. However, the entries FGK-104 (9.56 q
ha'), FGK-101 (9.43 q ha!) and FGK-100 (9.22
q ha'') recorded significantly higher yield over
national check Rmt-361 (5.00 q ha').

Significant differences were obtained for all
the parameters at Hisar. Plant height ranged from
81 to 110.2 cm, number of pods per plant 84.7 to
108.2, length of pods 8.0 to 9.2 cm and number of
seeds per pod 15.9 to 17.8. Maximum seed yield
(21.83 q ha!) was recorded in FGK-105 followed
by FGK-106 (21.25 q ha') and FGK-104 (20.49
qha).



ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

At Jagudan, significant yield differences were
observed among the entries but none of the
entries found significantly superior over best
check GM-2. However, entry FGK-99 (21.48
q ha') gave numerically higher yield than
RMT-361 (20.10 g ha') and GM-2(19.91 q ha).

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.

At Raigarh, FGK-96 (17.06 q ha') and
FGK-98 (15.22 q ha!) recorded high seed yield of
fenugreek over national check Hisar Sonali (9.83

q ha').

The seed yield ranged from 7.81-18.05 q ha™
in the second year of evaluation at Kota. FGK
104 was found to be the best performing entry in
terms of seed yield (18.05 q ha™') followed by FGK
- 94 (15.97 q ha') showing 30 per cent higher
yield over the check Hisar Sonali. The mean days
for flowering ranged from 57 days (FGK 99) to

69.67 days (FGK 107); days to maturity from
118 days (FGK 99) to 122.67 days (FGK 96)
and test weight from 12.79 g (FGK -94) to 15.10
(FGK-100).

FGK/CI/3 Varietal Evaluation Trial

FGK/CI/3.6
fenugreek

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

Initial Evaluation Trial on

Among eight entries and two check varieties
tested at Dholi, RM 196 (32.22 q ha') and
RM-201 (31.11 q ha') were found significantly
superior in yield per hectare as compared to best
check variety Hisar Sonali (13.33 q ha™).

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, 2015-2016 and
2016-2017. The results indicated that maximum
mean seed yield was recorded in HM-273
(25.16 q ha™') followed by HM-355 (25.06 q ha™)
showing an increase of 15.04 and 14.58 % over
Hisar Sonali (check) respectively (Table 19).

Table 19 : Yield of fenugreek entries in IET at Hisar

S.  Accession Seed yield ( q/ ha)
No. number 2014-2015  2015-2016
1. HM-273 26.97 24.84
2. HM-291 26.07 23.47
3. HM-355 26.8 24.77
4, HM-357 24.47 20.83
5. HM-396 24.72 22.25
6. HM-411 23.84 20.53
7. HM-456 25.55 21.74
8. HM-523 26.72 22.27
9. Hisar Suvarna  23.77 20.43
10. Hisar Sonali 23.46 21.51
C.D. at 5% 236 157
CcVv 5.4 4.0
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Mean % increase
2016-17 over check
23.68 25.16 15.04
22.78 24.11 10.24
23.61 25.06 14.58
20.58 21.96 0.41
21.9 22.96 4.98
19.28 21.22 -2.97
21.7 23.00 5.16
22.07 23.67 8.32
19.9 21.37 -
20.64 21.87 -
137 - -
3.7 - -



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

(Centres: Central plateau and hills region -
Ajmer, Jobner; Southern plateau and hills
region - Coimbatore; Middle Gangetic Plain
Region - Dholi, Kumarganj; East coast plains
and hill region - Guntur; Trans Gangetic Plain
Region - Hisar)

At Guntur, the two entries, APHU Methi-1
and Lam Selection-1 were analysed for moisture,
fixed oil (total fat) and Saponin content. The
results revealed that APHU Methi-1 was low in
saponin content (6.81 %) and Lam Selection-1
(8.37 %) was medium in saponin content. The
total oil content was high in Lam Selection-1(5.65
%), whereas medium in APHU Methi-1 (5.1 %).
The moisture content in both the varieties was
recorded to be in the recommended range of
7.0-8.0 %.

The chemo-profiling of the varieties of
fenugreek from other centres are in progress.

Fig. 36: Saponin (%) in different released varieties
of fenugreek
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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 (14.65 q ha') followed
NDM-80 (14.23 q ha'), NDM-112 (13.19 g ha'!),
NDM-83 (12.35 q ha') and NDM-83 (12.35
q ha'). In case of leaf spot, minimum disease
intensity was observed in NDM-112 (8.5 %)
followed by NDM-111 (11.0 %), NDM-80 (13.6
%) and NDM-83 (14.5 %) in comparison to Hisar
Sonali (24.5 %).

At Jagudan, JFg-2013-16 (24.44 q ha'),
JFg-2013-7 (23.62 q ha') and JFg-2013-7 (20.85
q ha') gave numerically higher yield than GM-2,
which were 21.8, 17.8 and 3.9 per cent higher
yield over check variety GM-2 respectively.

The analysis of variance revealed significant
differences among the entries for all the traits
including seed yield at Jobner. The seed yield
ranged from 11.98 to 21.59 q ha'. Of the ten
entries evaluated, entry UM-411 recorded
maximum seed yield of 21.59 q ha' followed
by UM-393 (19.95 q ha'), RMt-1 (18.70 q ha')
and UM 415 (18.28 q ha'), while lowest yield
of 11.98 q ha' was recorded in RMt-361. Ten
(IET) entries of fenugreek were screened against
powdery mildew disease. Entries UM-398 and
UM-393 were observed moderately resistant
against powdery mildew disease.
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XIl. Ajwain

Crop Improvement
AJN/CI/2 Coordinated Varietal Trial
AJN/CI/2.1 Coordinated Varietal Trial 2016

(Centres: Central plateau and hills region
- Ajmer; Middle Gangetic Plain Region -
Kumarganj; East coast plains and hill region -
Guntur; Trans Gangetic Plain Region - Hisar;
Eastern plateau and hills region - Raigarh;
Gujarat plains and hills region - Jagudan;
Central plateau and hills region - Jobner)

At Guntur, nine genotypes from different
coordinating centers were evaluated along with
four checks in RBD replicated twice. Among the
entries evaluated, only four entries viz., LS-14-3
(9.84 q ha'), AA-6 (9.80 q ha''), LS-14-8 (9.54
q ha') and AA-73 (8.70 q ha') were found
significantly superior to the best check GA-1
(6.60 q ha').

Amongl3 accessions evaluated for seed yield
at Raigarh, Ajwain 1 recorded maximum seed
yield (2.57 q ha') followed by entry LS-14-8
(2.40 q ha') over two checks AA-1 (1.50 q ha')
and AA -2 (1.45 q ha).

Statistical difference for all characters were
found to be non significant except plant height
at Jagudan where a total of 14 entries including
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checks were evaluated during the year 2016-17.
Despite of non significant difference, IA-2 (11.06
q ha') was found to be the paramount genotype.
Eight genotypes recorded numerically high yield
than check variety AA-2.

Out of 10 entries of Ajwain evaluated at
Kumarganj, maximum yield was found in
NDAJ-10 (8.12 q ha') fallowed by AA-6 (7.91
q ha'), AA-73 (7.70 q ha') and JA-187 (7.50 q
ha') and NDAJ-11 (7.70 q ha™).

The significant differences were obtained for
all the parameters at Hisar. Plant height ranged
from 91.0 to 105.8 cm, umbels per plant 64.8 to
117.7, umbellets per umbel 17.4 to 22.0 and seeds
per umbel 207.8 to 296.8. Maximum seed yield
(8.34 q ha') was recorded in NDA-11 followed
by HAJ-18 (8.20 q ha') and HAJ-7 (7.62 q ha™).

In Rabi 2016-17, twelve entries were evaluated
at Jobner. The analysis of variance revealed
significant differences among the entries for
seed yield. The seed yield ranged from 2.95
to 6.40 q ha'. Of the twelve entries evaluated,
HAJ-7 recorded maximum seed yield of 6.40
q ha followed by NDAJ-11 (5.90 q ha'), IA-1
(5.26 q ha'), NDAJ-10 (5.11 q ha') and AA-93
(5.10 q ha''), while lowest yield of 2.95 q ha™ was
recorded in LS-14-8.



XIl.

Crop Improvement

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

The seed yield ranged from 1.94 t07.98 q ha™
in the first year of evaluation at Kota. AN-23
and AN-1 were found to be the best performing
entries in terms of seed yield, yielding 7.99 q
ha! followed by AN-1 (7.71 q ha') and showing
6.48 per cent higher yield over the check AN-20.
The mean days to flowering ranged from 89
days (AN-1) to 95.67 days (PK-1, PK-2 and
Pant Krishna); days to maturity from 129 days
(AN-23) to 135 days (AN-20) and test weight
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Nigella

from 6.34 g (AN-23) to 7.34 (IN-1).

At Kumarganj, 10 entries of nigella were
tested which revealed maximum plant height in
AN-23 (78.66 cm) and minimum in AN-I (59.44
cm). Number of branch per plant was highest in
AN-23 (6) and lowest in IN-1 (4.33). Number of
capsule per plant was maximum in AN-20 (50)
while number of seeds per capsule was maximum
in PK-2 (95.22). The highest yield was recorded
in NDBC-20 (8.12 q ha') followed by AN-112
(7.43q ha') and IN-1(7.15 q ha)

Seven Nigella genotypes were evaluated in
a Coordinated Varietal trial at Kalyani. The
genotype HKL-T recorded maximum plant
height (52.22 cm), number of primary branches
per plant (7.56), number of secondary branches
per plant (9.00), days to 50 % flowering (67.33
days), number of capsules per plant (22.56),
number of seeds per capsule (69.78), test weight
(2.65 g), yield per hectare (5.28 q) (Table 20).

Table 20: Growth, yield and yield parameters of Nigella genotypes for coordinated trial at Kalyani

AN 23 62 33 47.00 15.56 58.44
-----—---
Pant 63.00 48.67 6.2 18.89 60.11
Krishna

---—---
PK-2 65.67 4511 6.33 7.0 20.67 66.33 2.6
_--------
C.D. 1.409 0.849 0.519 0.670 0.733 1.819 0.061 0.032

Fig. 37: Performance of Nigella in CVT at Kalyani
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Xl

The research programmes undertaken by the
centres were monitored by Project Coordinator
and the Scientists from PC unit’s through visits
to various centres and the experimental plots.
Frequent monitoring was done also through
e-mail and phone calls. Monthly progress report
and budget utilization certificates sent from the

Monitoring

centres were reviewed critically and suggestions
were given for improvement. A seed spices
monitoring team involving Dr. Dhirendra Singh
from SKNAU, Jobner and Dr.Y.K. Sharma from
NRCSS, Ajmer have visited the seed spices centres
for reviewing progress of the experiments.

Visit of Project Coordinator and Seed Spices monitoring team to centres
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XIV. Annual Group Meeting

The 27" Workshop of ICAR-All India
Coordinated Research Project on Spices
was conducted during 24-26 October 2016
at ICAR-National Research Centre on Seed
Spices (NRCSS), Ajmer, Rajasthan. Dr. T.
Janakiram, Asst. Director General (Hort.
Sciences- II), ICAR, New Delhi inaugurated
the workshop and emphasized the importance
of co-ordinated programme in the varietal
evaluation and technology development. He
urged the researchers to work on water saving
techniques for getting more crop per drop to
save the precious natural resources for the future
generation. Dr. Gopal Lal, Director NRCSS,
Ajmer delivered presidential address. Dr. Homey
Cheriyan, Director, Directorate of Arecanut
and Spices Development (DASD), Kozhikode,
Dr. P. N. Jagadev, Director of Research, OUAT,
Bhubaneshwar and Dr. S. R. Maloo, Former
Director Research, MPUAT, Udaipur were the
Guest of Honour and expressed their views
towards coordinated research in evolving new
technologies and varieties for farmers. During
the inaugural session the “Best AICRPS Centre
Award 2015-16" was presented to SKNAU,
Jobner, Rajasthan and 21 booklets / pamphlets
on AICRP technologies in English and local
languages from different AICRPS centres were
released during the occasion.

Dignitaries like Dr. H. P. Maheswarappa,
Project Coordinator, AICRP on Palms, Dr.
Ravindra Singh, Dr. RK. Kakani, Dr. Y. K.
Sharma, Dr. R. K. Solanki, Dr. R.S. Mehta, Dr.
N.K. Meena, Principal Scientists from NRC for
Seed Spices, Ajmer, Dr. S. J. Ankegowda, Head,
IISR Regional Station Appangala, Dr. Santhosh
J. Eapen Head, Division of Crop Protection, Dr.
T. John Zachariah, Dr. S. Devasahayam, Dr. K.
Kandiannan Dr. K. S. Krishnamurthy and Dr. D.
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Prasath, Principal scientists from ICAR-Indian
Institute of Spices Research were present to help
and guide us through the proceedings.

The workshop was organized six
Technical Sessions - Genetic Resources and
Crop Improvement, Crop Management, Crop
Protection, Variety Release, Technology Transfer
and Plenary, besides a Special Session in which
Project Coordinator presented the Action
Taken Report of 26™ workshop and the research
highlights and it was approved by the workshop.

in

Inaguration of the workshop by Dr. T. Janakiram,
ADG, Horticulture Sciences, ICAR, New Delhi

Dignitaries on the dias during inagural session



ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

Some important decisions taken in the
workshop are

1. Varieties recommended by AICRPS
should be submitted immediately to Central
Varietal Release committee.

2. Technologies under AICRPS need to be
commercialized and AICRPS centers have to
share the credit with ICAR-AICRPS.

3. Technologies  recommended  from
AICRPS should be incorporated in Package of
Practices of respective states

4. Funds for conservation of genetic
resources need to be increased. A proposal for
this may be submitted.

5. Funding from Bioversity international
may be explored for conservation of genetic
resources

6. SOP (Standard operation protocol) for
all AICRPS may be developed for uniformity in
the trial layout, data recording, compilation and
presentation

7. In experiments on field screening of
accessions to various pathogens and pests, the
results may be supplemented by laboratory/
greenhouse studies with identified strains. In
experiments on field screening of accessions to
various pathogens and pests, the results may be
supplemented by laboratory/greenhouse studies
with identified strains.

8. [Expertise available at ICAR-IISR may be
availed for confirming the identity of pathogens
isolated by coordinating centres. Expertise
available at ICAR-IISR may be availed for
confirming the identity of pathogens isolated by
coordinating centres.

9. The quality analysis has to be done for all
the seed spices varieties. For this NRCSS, Ajmer
will give the quality score card and centres which
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have facility can do the quality analysis or else
they can submit the major varieties seed samples
to NRCSS, Ajmer for quality analysis.

Some important New Projects initiated from
this year are

Two new crops viz., Nigella and Ajowain
were included in the AICRPS. Multi-location
evaluation trials in these crops were finalized
during the workshop. A project mode centre
was approved for “Evaluation of nutmeg
genotypes” for Three years at KAU, Vellanikkara
with a funding of Rs. 2 lakh/year. New trials on
multi-location evaluation of thrips tolerant small
cardamom lines, organic production, evaluation
of micronutrients, and biocapsules in ginger and
turmeric were also initiated.

This year the SKNAU, Jobner, Rajasthan
was adjusted the best AICRPS center for their
contribution, new initiatives, prompt reporting,
utilization of funds, transfer of technology and
submission of AUCs.

Scientists of AICRPS, SKNAU, Jobner, receiving
“Best AICRPS Centre” Award from the Chief Guest

Technologies developed

Five location specific technologies for various
states were recommended

1. New insecticides in cardamom against



shoot and capsule borer - application of
Ponneem (2 ml/lit. of water) was recommended
for controlling shoot and capsule borer in Kerala.

2. Management of foliar disease of
turmeric - pre-planting treatment of seed
rhizome and foliar spray of standing crop at 90,
105, 120 days after planting with Propiconazole
(0.1%) is recommended for Bihar

3. Management of Colletotrichum and
Taphrina leaf blotch of turmeric - Seed rhizome
treatment with Carbendazim + Mancozeb
(1:1) (0.1%) + Foliar spray of Carbendazim +
Mancozeb (0.1%) on 45 and 90 days. or Seed
rhizome treatment with Azystrobin (0.1%) +
Spray on 45, 75 and 105 DAP is recommend for
Chhattisgarh

4. Application of Sulphur and bio
regulators for yield and quality enhancement
in cumin - application of sulphur @ 45 kg/ha
and foliar application of TGA, Ascorbic acid
and Salicylic acid @ 100 ppm at vegetative and
flowering stage is recommended in Rajasthan.

5. Management of Phyllosticta leaf spot in
ginger using new molecules

Spray with Hexaconazole two times at
20 DI (0.1%) is recommended for Himachal
Pradesh

Carbendazim (0.1%) + Mancozeb (0.1%)
first at disease appearance and subsequently 2
sprays at 20 DI after 1st spray or Foliar spray with
Propiconazole (0.1%) first at disease appearance
and then 2 times at 20 DI or Foliar spray with
Tricyclazole (0.1%) first at disease appearance
and then 2 times at 20 DI is recommended for
Bihar

Foliar spray with  Carbendazim:
Mancozeb (1:1) (0.1%) first at a disease
appearance with two times at 20 days of interval
is recommended for Chhattisgarh
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o Spray with Hexaconazole (0.1%) or
with Propiconazole (0.1%) first at disease
appearance and then 2 times at 20 days interval

is reccommended for West Bengal
Publications released

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

Release of publications

Release of varieties

Seven high yielding varieties of spices were
recommended for release in the workshop. One
black pepper variety, Panniyur- 9 from Pepper
Research Station (KAU), Panniyur, Kerala with
high yield potential was recommended for
release in Black pepper growing areas of Kerala,
Karnataka and Andhra Pradesh. Two high
yielding ginger varieties viz; GCP-49 (UBKV
AADA 1) developed by Uttar Banga Krishi
Viswavidyalaya, Pundibari, West Bengal at
national level and V1S1-2 (Sourabh) developed
by High altitude Research Station (OUAT),
Pottangi for Odisha were recommended for
release. In turmeric NDH-98 from Narendra
Dev University of Agriculture & Technology,
Kumarganj, Faizabad, Uttar Pradesh with high
yield potential for release at national level and a
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high yielding, short duration variety, moderately
tolerant to root knot nematode (IISR Pragati)
developed by ICAR-Indian Institute of Spices
Research, Kozhikode, Kerala, for release in
turmeric growing areas of Kerala, Karnataka,
Andhra Pradesh, Tamil Nadu, Chhattisgarh and
Telangana were recommended for release. In seed
spices, RD 385 (Dr. RPCAU Dhania-1) a high
yielding coriander variety from Dr. Rajendra
Prasad Central Agricultural University, Dholi,
Bihar for release at national level and HM 444
(Hisar Manohar), a fenugreek variety with high
yield and unique green seed colour developed by
Chowdhary Charan Singh Haryana Agricultural
University, Hisar, Haryana for release at Haryana
were recommended.

The workshop came to an end on 26™ October
2016. The plenary session was chaired by Dr. T.
Janakiram, ADG (HS-II) and Co-chaired by Dr.
Gopal Lal, Director, ICAR-NRCSS.

Dr. T. Janakiram, ADG (HS-II) in his remarks
congratulated the Best AICRPS centre and the
scientists involved in developing new varieties
& technologies which were approved in the
workshop. He also suggested that there should
be 10 action points for each workshop and
action has to taken for those points by the next
workshop. The action points are

1. Unique germplasm has to be registered
with NBPGR, New Delhi.

2. Proposals of varieties recommended for
release during the workshop has to be submitted
to the Central Varietal Release Committee within
next 6 months.

3. AICRPS in consultation with all
concerned will prepare Standard Operating
Procedure (SOP) and this will be made available
in the AICRPS website for uniformity.

4. Status report on AICRPS centres in
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different states and spices cultivation in respective
state may be prepared. One publication on this
may be brought out.

5. Fact sheets on spices may be prepared for
publishing in the Indian Horticulture Journal.

6. Human Resource Development is very
important and in this regard Project Coordinator
may facilitate for special trainings to the staft
working in AICRPS.

7. For the recommendation on transfer of
technology follow up action to be taken up.

8. Seed standards may be prepared for
spices for which it is not available.

9. Publications - Popular articles can be
prepared and published in Indian Horticulture
Journal, Phal Phool, ICAR newsletter etc.
Success stories may also be prepared and sent for
publishing.

10. Technologies which have created impact
may be compiled and report may be submitted to
the Director General, ICAR.
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XV. Popularization of Technology

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

X/
£ X4

FLD on 11 high yielding varieties of
turmeric (Guntur)

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

X/
L X4

Eight demonstrations on high yielding
varieties of fenugreek, cumin and fennel (Jobner).

s Demonstration on seed treatment of
two budded turmeric seed rhizomes, four rows
of raised bed method, and tractor mounted

harvesting of turmeric (Kammarapally)

¢ Demonstrations of high yielding varieties
of turmeric, coriander, fennel and fenugreek
(Kumarganj).

% Demonstration of technologies for small
cardamom production at farm level under MIDH
(Pampadumpara)

X/
£ %4

FLD on performance of turmeric
transplants in an area of 1.00 ha (Coimbatore)

Training on “Hi- tech production
technology for turmeric, ginger, coriander
and curry leaf” in collaboration with DASD
(Coimbatore)

X/
£ %4

*
L X4

One day training programme on “Recent
trends in black pepper production techniques® in
collaboration with DASD(Yercaud)

X/
L X4

Demonstration of single bud portray
propagation of ginger and turmeric(Pottangi)
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7
L X4

Farmers’ Training on “ Organic ginger
and turmeric cultivation”, “Coriander, chilli and
black pepper cultivation” and awareness training

on “Improved Spices Cultivation” (Pottangi)

Apart from the above, the scientists were
interacted with farmers as resource persons in
trainings, seminar and also through various
media (newspaper, radio talks and TV programs)
to disseminate knowledge about the latest
technologies.

Demonstration plot for the performance of single
bud propagated turmeric to the tribal farmers of
Koraput

Demonstration of softwood grafting in nutmeg at
Dapoli.
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XVI. Success Stories

Income enhancement through crop diversification and seed production in Gujarat

Mr. Devrajbhai Amthabhai Patel, resident
of village Varsada, Taluka Kankrej, Dist.
Banaskantha, Gujarat is holding 25 acres of
land. Kankrej is one of the backward Talukas of
Banaskantha district. The traditional cropping
pattern of Mr. Patel was mustard, cotton, castor
and cumin before 2004. In spite of very high
potential land he was earning only about Rs. 3.0
lakhs from cultivation of these crops annually
due to traditional method of cultivation and
use of either local or very old varieties. In order
to introduced fennel as a new cash crop and
demonstrate the technologies of cumin the
field demonstrations of recently released variety
Gujarat Fennel — 11 with Gujarat Fennel - 2
and Gujarat Cumin - 4 with Gujarat Cumin-2
was conducted in this area under All India
Coordinated Research Project on Spices by
CRSS, Jagudan in 2004. Very encouraging results

Farmers vist to the seed production plot of

Mr. Devrajbhai Amthabhai Patel
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obtained in these demonstrations. This has
motivated Mr. Patel to replace mustard crop by
fennel and also extended the area of cumin. The
others farmers of this village and neighbouring
village also started sowing fennel and now
fennel has become major source of income as
well as profit of the farmers. Inspiring from the
trainings organized by CRSS, Jagudan Mr. Patel
started seed productions Gujarat Fennel - 11 and
Gujarat Cumin - 4. Last year he produced about
5000 kg of Certified / TF seeds of GC-4 and 2000
kg of GF-11 and distributed among farmers of
this area and surrounding belts also. His farm
income is increased from Rs. 3.0 to 15.0 lakhs by
diversification of the crops and seed production
programme. Mr. Patel was awarded as best farmer
for crop diversification and seed production by S.
D. Agricultural University, Sardarkrushinagar in
the year 2011.

Mr. Devrajbhai Amthabhai Patel,
with fennel seed
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Success story of coriander cultivation under adverse weather
conditions in Andhra Pradesh

The rabi season in the State of Andhra Pradesh
was very stressful for the farmers due to severe
deficit in rain fall and the resultant drought
situation. The rainfall in Andhra Pradesh due
to North-East monsoon was only 78 % of the
normal, which had severely constrained the
growing of rabi crops. The cultivation of Pulses
chilli, coriander and ajowan coincide with rabi
and the rainfall on account of the North-East
monsoon is critical for their establishment,
growth and productivity. The pulses and
spices are largely grown as rainfed crops under
residual soil moisture regime. The success
story of farmers in coriander cultivation from
the adverse agro-climatic regions of Andhra
Pradesh (Southern Zone, Scarce Rainfall Zone
and western part of Krishna-Godavari zone)
gives confidence that the climate change can be
mitigated by use of appropriate technologies.

Some farmers approached All India
Coordinated Research Project on Spices, Guntur
for advice on raising some rabi crops from
Pedacherlopalle mandal of the Prakasam district
(Southern Zone), A perennially drought prone,
arid region. The farmers were provided with
two elite varieties Suguna and APHU Dhania-1.
The crop grew well even though the rainfall was
meager. Two farmers harvested the crop during
the third week of March when the fodder crop
jowar was failed due to insufficient soil moisture.
The variety APHU Dhania-1 recorded 125
kg acre-1, whereas the other variety Suguna
recorded a yield of 115 kg acre-1. The net income
from four acres of Suguna was Rs. 41,472/-
and 7,296/- from one acre of APHU Dhania-1
(@ Rs. 9000/- per quintal). The Benefit Cost
Ratio was 2.46 for the variety Suguna and 2.76
for the variety APHU Dhania-1 even under such
drought situation.

Another progressive farmer, Sri Viswanadha
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Reddy, farmer from Vempalle mandal, the
traditional coriander growing area of the State,
comes under the Scarce Rainfall Zone has
approached the AICRPS centre. He realized that
choosing the appropriate variety can make a huge
difference and procured seed of APHU Dhania-1
for raising crop in eight acres. He was advised to
go for sprinkler irrigation at least for three hours
daily, approximately delivering 30 mm of water
at the critical stage of flower initiation. The crop
grew exuberantly without any pest or disease
problem. He harvested 750 kg acre’ coriander
grain, which comes to 1875 kg ha' and 1.44
times higher than the national average (835 kg
ha') The net income per acre was Rs. 57,500/-,
which was earned in three months period. The
high Benefit Cost Ratio of 5.8 was achieved by
providing the micro-irrigation at critical growth
stage of the crop.

Another success story is from the western
part of Krishna-Godavari zone. The rainfall in
the mandal in rabi was only 44 mm. The kharif
rainfall was 897 mm, with 468 mm during
September to November months. Monoculture
in rabi and high pest load resulted in reduced
yield of chikpea crop and increased the cost of
cultivation. Hence, farmers were looking for an
alternative to chickpea. A marginal farmer from
Nadikudi village, Sri Edukondalu, of Dachepalle
mandal has approached AICRPS centre in this
regard and suggested him to consider coriander.
He had sown coriander variety Suguna In the
last week of November. The farmer took the
advantage of mobile and Whatsapp technology
to ensure proper care to the crop. He was very
happy when he harvested 450 kg acre’, in 85
days. The net income was Rs. 34000/- with a
Benefit Cost Ratio of 5.2. The story highlights
that the right choice of crop at appropriate time
is the key for success.
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Success story of young brothers in Karnataka in black pepper cultivation

Mr. Vishwanath and Mr. Gurupad Hegde
brothers of Ullal-Koppa, Uttara Kannada dist.
of Karnataka are having about 6 acres of areca
plantation intercropped with black pepper.
They had harvested about 70 kg dry pepper
before 2012-13 from the 50-60 older vines. In
2012-13, they have taken up planting of 3000
plants of black pepper in the areca nut plantation
and followed scientific cultivation practices.
The vines were provided with 20 kg farm yard
manure and 350 g of NPK in two split doses per
plant and the irrigation is given through drip
system during summer. The areca plantation
has underground drainage system with an open
drain (6 inches) for black pepper. Two sprays of
Bordeaux mixture were invariably given before
and after the monsoon and the garden is free
from foot rot disease. Regular crop monitoring
and scientific cultivation practices have given 3.6
quintals of black pepper during 2014-15 and 13
quintals during 2015-16. During the current year
(2016-17) they have harvested 46.5 quintals with

an average yield of 7.75 quintals per acre under
areca inter crop. The pepper garden has become
a popular tourist spot for the young farmers in
this region.

Luxuriant growth of pepper vines on areca nut

Mr. Gurupad Hegde in his black pepper plantation
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XVIl. UNIQUE GERMPLASM COLLECTION

Zanzibar clove - with more anthocyanin pigmentation on petioles and flower buds

Double seeded nutmeg Seedless nutmeg

“Bukit tinggi”- A Malaysian ginger cultivar
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XVIil. PUBLICATIONS

Research publications
Coimbatore

Chitra, R., Shoba, N., Devapriya, P.,, Lokesh, B.,
Priyanka, R. and Ramar. A. 2016. Off season
production of leafy corriander under shade

net condition. Indian Journal of Arecanut,
Spices and Medicinal Plants. 18(2) : 37-38

Malhotra, S.K., Homey Cheriyan, Chitra, R,
Suresh, J. and Balakrishnan, S. 2016. Single
bud rhizome techniques of turmeric for
seedlings production in protrays. Indian
Journal of Arecanut, Spices and Medicinal
Plants. 18(3): 34-36

Dapoli

Khandekar, R.G., Salvi, B.R., Sawant, V.S., Malshe,
K.V, Pethe, U.B., Rathod, R.R., Parulekar, Y.R.
2016. Recent advance in propagation of Black
Pepper and major Tree spices in Maharashtra.
Indian Journal of Arecanut, Spices & Medicinal
Plants. 18 (3): 37-40.

Khandekar, R.G., Sawant, V.S., Haldankar, PM.
and Malshe, K.V. 2016. Effect of retention of
sprouts on bark and leaf yield in cinnamon
(Cinnamomum verum ].Pres.). Green Farming.
7 (4): 966-969.

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 journal
of Agricultural Sciences. 7 (1) 191-193.

Rathod, R.R., Shirke, G.D.,, Gadre, UA,
Haldankar PM. and Pande, V.S. 2016.
Integrated management of Phytophthora in
black pepper raised on forest tree nurse crops.
Journal of Tree Sciences. 35: 59-61.

Dholi

Singh. S.P 2016. Effect of Azospirillum on
growth and yield parameters of coriander
(Coriandrum  Sativum L.). Journal of
Eco-friendly Agriculture. 11(1):15-17.
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Guntur

Giridhar, K., Surya Kumari, S. and L. Naram
Naidu. 2016. Impact of heavy rains during
growth and maturity period in certain seed
spices in vertisols, Indian Journal of Arecanut,
Spices & Medicinal Plants. 18(2).

Giridhar, K., Surya Kumari, S. and L. Naram
Naidu. 2016. Pattern of morphological
variation and group ordination in coriander
(Coriandrum sativum L.), Journal of Re-
search-ANGRAU, 42 (3&4): 123-127.

Kalidasu, G., Sarada, C., Kumari, S.S. and
Naidu, L. 2016. Comparative study on the
performance of coriander genotypes under
receding soil moisture regimes in rainfed
vertisols. International Journal of Bio-Resource
& Stress Management. 7(2).

Surya Kumari, S., Giridhar, K. and K. Nirmal
Babu. 2016. Seed pelletization with PGPR-a
potential tool for improving the productivity
of fenugreek. Journal of Research-ANGRAU,
42 (3&4): 123-127.

Surya Kumari, S., Giridhar, K. and L. Naram
Naidu. 2016. Standardization of water
requirement through drip irrigation in
turmeric (Curcuma longa L.) for the vertisols
of Andhra Pradesh. Progressive Research-An
International Journal. 11 (Special VII):4757-
4760.

ICRI, Gangtok

Gudade, B. A., Subhash Babu, Aage, A.B., Bora,
S.S., Dhanapal, K., Sreekrishna Bhat, Bhutia,
T. and Raghavendra Singh, 2016. Influence
of in-situ soil water conservation practices
on growth, yield and economics of large
cardamom under rainfed condition at North
East India. Journal of Experimental Agriculture
International. 14(3): 1-8.

Gudade, B.A., Bora, S.S., Sreekrishna Bhat,
Dhanapal, K., Bhutia, T. and Subhash Babu.
2016. Impact of soil application of zinc,



manganese, magnesium on growth and
nutrition in large cardamom at Sikkim,
North East India. Progressive Research- An
International Journal. (1): 16-18.

Gudade, B.A., Subhash Babu, Bora, S.S., Dhanapal
K. and Raghavendra Singh. 2016. Effect of
boron on growth and nutrition and fertility
status of large cardamom in Sikkim Himalaya,
India. Journal of Applied and Natural Science,
Vol. 8 (2):822-825.

Jagudan

Amin, A. U, Patel, S. M. and Patel, S. P. 2016.
Productivity, nutrient uptake, quality and
economics of cumin as affected by time and
rate of nitrogen fertilization. International J.
Seed Spices 6(1), : 32-38

Patel, N. R., Amin, A. M. and Amin, A. U,, 2016.
Management of ramularia blight in fennel.
International ]. Seed Spices 6(2), : 29-34.

Patel, S. M., Amin, A. U, Patel, S. P. and Patel,
B.T. 2016. Yield and quality of cumin as
influenced by FYM enriched micronutrients.
International ]. Seed Spices 6(1), : 17-24

Jobner

Meena, S., Mittal, G. K., Shivran, A. C., Singh,
D., Niyariya, R., Gupta, N. K., Singh, B. and
Saxena, S. N. 2016. Water stress induced
biochemical changes in fenugreek (Trigonella
foenum graecum L.) genotypes International J.
Seed Spices 6(2). : 54-63.

Meena, S., Mittal, G. K., Shivran, A. C., Singh,
D., Niyariya, R., Gupta, N. K., Singh, B. and
Saxena, S. N. 2016. Water stress induced
biochemical changes in fenugreek (Trigonella
foenum graecum L.) genotypes. International
Journal of Seed Spices, 6 (2) : 61-70.

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 (Foenicum vulgare Mill)
varieties. International ]J. Seed Spices. 6(1) :
74-77.

Mittal, G.K., Shivran, A.C., Singh, D., Saxena,
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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. International Journal of Seed
Spices 6(1) : 74-77.

Shekhawat, K. S., Shivran, A.C. Singh, D.,
Mittal, G.K. and Singh, B. 2016. Eco-friendly
approaches for the management of diseases
and pest in cumin. International Journal of
Seed Spices, 6 (2): 84-87.

Shekhawat, K. S., Shivran, A. C., Dhirendra
Singh, Mittal, G. K. and Bhuri Singh. 2016.
Integrated management of disease and pest
through organic farming approaches in
fenugreek (Trigonella foenum-graecum L.)
International ]. of seed Spices. 6(1) : 39-42.

Shekhawat, K. S., Shivran, A. C., Dhirendra
Singh, Mittal, G. K. and Bhuri Singh. 2016.
Eco-friendly approaches for the management
of diseases and pest in cumin. International J.
Seed Spices. 6(2) : 77-80.

Shivran, A. C, Jat, N.L., Singh, D., Sastry, E.
V. D. and Rajput, S. S. 2016. Response of
fenugreek (Trigonella foenum graecum L.)
to plant growth regulators and their time of
application. Journal of Spices and Aromatic
crops, 25 (2): 169-174.

Shivran, A. C,, Jat, N.L., Singh, D. and Rajput,
S. S. 2017. Influence of integrated nutrient
management on yield, quality and economics
of cumin (Cuminum cyminum) production
under semi-arid conditions. Indian Journal of
Agricultural Sciences, 87 (1): 29-35.

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

Kota
Preeti Verma, Solanki, R.K., Dashora, A. and
Kakani, R.K. 2016. Genetic variability in

fenugreek (Trigonella foenum graecum L.)
as expressed under South Eastern region of
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Rajasthan state. International Journal of Seed
Spices 6(1): 93 - 95.

Preeti Verma, Solanki, R.K. and Kakani, R.K.
2016. Differential response of coriander
(Coriandrum sativum L.) genotypes to selfing
and sibmating. International Journal of Seed
Spices 6(2): 100 - 102.

Preeti Verma and Solanki, R.K. 2016. Coriander
(Coriandrum sativum L.): Diverse uses in
food, agriculture and industry. Indian Journal
of Arecanut, Spices & Medicinal Plants 18(3):
41 - 46.

Kumarganj

Mishra, R.S., Ramveer and Pandey, V.P. 2017.
Impact of organic treatment on Colletotrichum
leaf spot of turmeric. J.Plant Disease Sciences:
Vol. 12(1).

Mishra R.S and.Pandey V.P. 2016. Detection
of Cercospora traversiana causing leaf
spot disease of fenugreek. J.PlLDise. Scie.
11(1):123-124.

Mishra, R.S., Sandeep Kumar, Pandey, V.P.
and Pathak, S.P. 2017. Effect of stem gall
disease caused by Protomyces macrosporus
on biochemical changes of coriander,
International Journal of Pure and Applied
Bioscience. 5(2) : 690-699.

Mishra, R.S. and Pandey, V.P. 2017 Evaluation of
coriander (Coriandrum sativum, L) genotypes
for resistance to stem gall and seed yield,
Journal of spices and Aromatic crops. 26(1):
33-36

Pandey, V.P. and Mishra, R.S. 2016. Evaluation
of fenugreek accessions against different ESP
levels under pot condition. Journal of Plant
Disease Sciences 11 (2) : 96-98.

Pantnagar

Mohan, Chandra, Singh, J.P,, Singh, Dhirendra,
Kumar, Sunil and Gupta, Atul Kumar. 2016.
Diversity analysis in Fennel (Foeniculum
vulgare Mill.) germplasm. International
Journal of Basic and Applied Agricultural
Research. 14(3): 280-286.
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Pottangi

Sial, P, Tarai, R.K.,, Sethy, B.K. and Behera, S.K.
2016. Organic turmeric cultivation in Eastern
Ghat High Land Zone of Odisha. International
Journal of Current Research 8, (04), pp.29239-
29243.

Pundibari

Bandyopadhyay, S., Chakraborty S., Datta, S.
Debnath, A. Roy M.K. and Haque, S. 2016.
Conservation and evaluation of turmeric
germplasms in Terai region of West Bengal,
India. Eco. Env. & Cons.22 : 8299-8302.

Bikash Chandra Deb and Soumendra
Chakraborty. 2017. Evaluation of genetic
variability and characterization of some elite
turmeric genotypes in terai region in India.
International Journal of Current Microbiology
and Appiled Sciences. 6(5) : 2357- 2366.

Chakraborty, S., Dutta S, Debnath A,
Bandopadhya S., Roy M.K. and Haque S.
2016. Evaluation of turmeric germplams for
tolerance to foliar diseases in terai region
of West Bengal. International Journal of
Agricultural Science and Research (IJASR) 6(4)
1 61-68.

Chakraborty,S., Dutta S., Debnath A,
Bandopadhya S., Roy M.K. and Haque S. 2017.
Evaluation of some turmeric genotypes in terai
Region of West Bengal. International Journal
of Science, Environment and Technology, 6(2)
: 1065 - 1070.

Datta, S., Chakraborty, S., Jana, J.C., Debnath,
A., Roy, M.K. and Haque, S. 2017. Effect
of Different Micronutrients on Turmeric
Variety Suranjana in Terai Region of West
Bengal, India. International Journal of Current
Microbiology and Applied Sciences. 6(5):
1471-1482.

Jana, J. C., Datta, S., Bhaisare, P. and Thapa, A.
2017. Effect of Organic, Inorganic Source
of Nutrients and Azospirillum on Yield and
Quality of Turmeric (Curcuma longa L.).
Int.]J.Curr.Microbiol. App. Sci., 6(2) : 966-970.



Raigarh

Kalidashu, Giridhar, Suryapedi Suryakumari,
Kandipudi Nirmal Babu, CK Tankmani,
Eleswarapu Diwakar Shashtri, Gopal Lala,
SP Singh, SK Tehlan, VP Pandey, Dhirendra
Singh, AK Singh, Dinesh Patel, Preeti Verma
and Ritesh Patel. 2016. Maga Enviornment
analysis and cultivar selection for resources

optimization. International Journal  of
Bio resources and  stress management 7:
798-806.

Solan

Dev H and Sharma V. 2016. Effect of shade on
yield and quality of ginger (Zingiber officinale
Rosc.). International Journal of Farm Sciences
6(4): 1-6.

Gupta, Meenu and Narender Bharat. 2017.
Occurrence of white rot of onion and garlic

in Himachal Pradesh. International Journal of
Farm Sciences 7(2): 1-4.

Meenu Gupta and Manisha Kaushal. 2017.
Diseases infecting ginger (Zingiber officinale
Roscoe) - a review. Agricultural Reviews, 38
(1): 15-28.

Manisha Kaushal, Anil Gupta, Devina Vaidya and
Meenu Gupta. 2017. Postharvest management
and value addition of ginger (Zingiber officinale
Roscoe): a review. International Journal of

Environment, Agriculture and Biotechnology,
Vol. 2(1): 397-412.

Thrissur

Priyanka, S.C., Miniraj. N. 2016. Morphological
charaterization of unique nutmeg types
(Myristica fragrans). J. Trop. Agric 54 (2) :
210-219.

Presentation in Seminar/Symposia
Coimbatore

Ushamalini, C. 2016. Self empowerment and
employment in medicinal plants through
Open and Distance learning. Abstract of
paper presented in International conference
on “Open and Distance Learning” organized
by DODL, TNAU during 23-25. November
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2016. p343.
ICRI Gangtok

Ajay, D., John Jo Varghese, Rajkumar, R., and
Dhanapal, K. 2016. Effect of raw coir pith with
bioconsortium ion the incidence of diseases
and rhizosphere microbial activity of small
cardamom (Elettaria cardomomum Maton.)
at East Sikkim in PLACROSYM 22 Leveraging
Innovation System in Plantation Sector Through
Value Addition held during 15-17 December,
2016 at ICAR-Central Plantation Research
Institute, Kasaragod, Kerala, pp. 123.

Anu Anie Mathews, Dhanapal, K. and
Remashree, A. B. 2017. In vitro screening of
native soil microflora against Phytium vexans
causing rhizome rot in small cardamom.
Presented in National seminar on Natural
Resources Management for Horticultural
Crops Under Changing Climatic Condition
(NRMHCCC) for 16.3.17 to 17.3.17 organized
by Centre for Water Resources Development
and Management, Calicut. Pp 6.

Bhat, S.S., Chhetri, P,, Dhanapal K. and Gudade,
B.A. 2016. Performance of large cardamom
(Amomum  subulatum Roxb.) genotypes
and F1 hybrids at ICRI farm North Sikkim.
Presented in PLACROSYM 22 Leveraging
Innovation System in Plantation Sector through
Value Addition held during 15-17 December,
2016 at ICAR-Central Plantation Research
Institute, Kasaragod, Kerala, pp. 46.

Bora, S.S., Gudade, B.A., Dhanapal, K. and Deka,
TN. 2017. Pest complex of large cardamom
in Sikkim Himalayan region. Presented in
National seminar on Molecular Insect Science
from 6.3.17 to 8.3.17 at Dept. of Entomology,
Assam Agricultural University, Jorhat, Assam.
Pp.97

Dhanapal, K., Gudade, B.A., Bora, S.S., and
Rema Shree, A. B. 2017. Hailstorm damage
in large cardamom (Amomum subulatum
Roxb.) at Sikkim, North East India. Presented
in National seminar on Understanding
Himalayan Phytodiversity in a changing a



Climate from 9.3.17 to 10.3.17 at Gangtok,
Sikkim. Organized The Botanical Survey of
India, Sikkim Himalayan, Regional Centre,
Gangtok. pp.51.

Gudade, B.A., Dhanapal, K., Deka, T.N., Bora,

S.S. and Rema Shree, A. B. 2017. Indigenous
Medicinal Practices of Lepcha Tribe at
Dzongu, Sikkim (Northeast India) Presented
in National seminar on Understanding
Himalayan Phytodiversity in a changing a
Climate from 9.3.17 to 10.3.17 at Gangtok,
Sikkim. Organized The Botanical Survey of
India, Sikkim Himalayan Regional Centre,
Gangtok. Pp.60-61.

Gudade, B.A., Dhanapal, K., Sreekrishna Bhat

and Bhutia, T. 2016. Impact of in-situ soil
water conservation practices on yield and
economics of large cardamom at National
Conference on Innovative and Current
Advances in Agriculture and Allied Sciences
(ICAAAS-2016) held during 10-11, December,
2016 at Jashankar Telangana State Agriculture
University, = Rajendranagar, = Hyderabad,
Telangana pp. 130.

Gudade, B.A., Dhanapal, K., Sheringma Bhutia,

T. and Sreekrishna Bhat. 2016. Response of
vermicompost on growth and productivity of
large cardamom (Amomum subulatum Roxb.)
at East Sikkim. Presented at PLACROSYM 22,
Leveraging Innovation System in Plantation
Sector through Value Addition held during
15-17 December, 2016 at ICAR-Central
Plantation Research Institute, Kasaragod,
Kerala, pp. 115.

Gudade, B.A., Harsha, K.N. Bora, S.S,

Dhanapal, K., Bhat, S.K., Tsheringma Bhutia
and Subhash Babu. 2016. Study on economic
life span of large cardamom (Amomum
subulatum) Sawney cultivar at Sikkim, India
in Fourth International Agronomy Congress
on Agronomy for Sustainable Management of
Natural Resources, Environment, Energy and
Livelihood Security to Achieve Zero Hunger
Challenge, during November 22-26, 2016 at
ICAR-IARI, Pusa Campus, New Delhi, India
pp. 1228.
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Kumarganj

Mishra, R.S., Sandeep Kumar and Pandey, V.P.
2016. Effect of stem gall disease caused by
Protomyces macrosporus on biochemical
changes of coriander. Oral presentation in
International Seminar on Agriculture and
Food for Inclusive Growth and Development
and publication in souvenir. Samagra Vikas
Welfare Society at Lucknow.

Mishra, R.S., and Pandey, V.P. 2016. Climate
smart turmeric Variety Narendra Haldi-98.
National Seminar on seed spices, Seed Spices for
Enhancing Farmers Prosperity and Livelihood
Security during January 21-22, 2017 at
ICAR-National Research Centre on Seed
Spices, Ajmer (Rajasthan).

Mishra, R.S. and Pandey, V.P. 2016. Effect of
organic treatments for minimization of
stem gall disease caused by Protomyces
macrosporus, growth and yield of coriander.
National Seminar on seed spices, Seed Spices for
Enhancing Farmers Prosperity and Livelihood
Security during January 21-22, 2017 at
ICAR-National Research Centre on Seed
Spices, Ajmer (Rajasthan).

Mishra, R.S., and Pandey, V.P. 2016. Evaluation of
fenugreek genotypes for seed yield and downy
mildew disease resistance National Seminar
on seed spices, Seed Spices for Enhancing
Farmers Prosperity and Livelihood Security
during January 21-22, 2017 at ICAR-National
Research Centre on Seed Spices, Ajmer
(Rajasthan).

Panniyur

Ajith, P. M. and Neema, V.P. 2016. Effect of
shade net colour on establishment and
growth of black pepper cuttings in nursery. In:
Proceedings of National Seminar on Quality
Planting Material Production in Spices, 21-22
April, 2016, Calicut. Directorate of Arecanut
& Spices Development, Government of India,
97p.

Heera, G., Neema, V. P, Ajith, P. M. and
Anupama, T.V. 2016. Quality planting



material production of black pepper (Piper
nigrum L.) under nursery conditions In:
Proceedings of National Seminar on Quality
Planting Material Production in Spices, 21-22
April, 2016, Calicut. Directorate of Arecanut
and Spices Development, Government of
India, 120p.

Rini, C. R., Neema V. P, and Ramya, ]. 2016.

Evaluation of biocontrol agents and fermented
organic preparations on growth of rooted
cuttings in black pepper In: Proceedings of
National Seminar on Quality Planting Material
Production in Spices, 21-22 April, 2016,
Calicut. Directorate of Arecanut & Spices
Development, Government of India, 106p.

Raigarh
Ajit Kumar Singh, Shrikant Swargaonkar, Sarita

Sahu & NK Choubey. 2017. Evaluation
of bio -agents and fungicides against stem
gall (Protomyces macrosporous Unger) of
Coriander (Coriandrum sativum L.) in
National Seminar on Seed Spices for enhancing
farmers prosperity and livelihood security.
January 21-22, 2017. Organized by ICAR-
NRC Seed Spices, Ajmer and Directorate of
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of Indian Farmers jointly organized by Society
for Integrated Development of Agriculture
(SIDA) Agriculture University, Jodhpur
and Directorate of Arecanut and Spices
Development, Kozhikode, Calicut Kerala
February 1 & 2, 2017 held at Agriculture
University, Jodhpur (Rajasthan).

Shivran, A. C., Jat, N. L. and Singh. D. 2016. Effect

of integrated nitrogen management on cumin
productivity. In: Extended Summaries Vol.
2nd of 4th International Agronomy Congress
on Agronomy for Sustainable Management of
Natural Resources, Environment, Energy and
Livelihood Security to Achieve Zero Hunger
Challenge, 22-26 November, New Delhi,
India, pp. 661-662.

Jagudan
Amin, A.M., Patel, N.R,, and Amin, A.U. 2017.

Chemical Management Scheduling for Cumin
Blight at National seminar on Seed Spices for
Enhancing Farmers Prosperity and livelihood
Security jointly organized by the ICAR-NRC
on Seed Spices, Ajmer and Directorate of
Arecanut and Spices Development, Calicut
during January 21-22,2017 at NRCSS, Ajmer.

Arecanut and Spices Development Calicut. Amin, AM., and Patl, NR. 2017.

Epidemiological study of Alternaria blight of
cumin at National seminar on Research and

Jobner
Mittal, G. K., Shivran, A. C., Singh, D. and

Gothwal, D. K. 2017. Chemo-profiling of
volatile oil in cumin (Cuminum cyminum
L.) varieties orally in two days National
seminar on Seed Spices for enhancing farmer’s
prosperity and livelihood security jointly
organized by ICAR-NRC on seed spices,
Ajmer and Directorate of Arecanut and Spices
Development, Calicut on January 21 & 22,
2017 held at NRCSS, Ajmer (Rajasthan). This
paper got first price in V session.

Mittal, G. K. 2017. Variation In Volatile Oil

Constituents of Coriander (Coriandrum
Sativum) Varieties in  National seminar
on Research and Developmental Advances
in Spices, Medicinal & Aromatic Crops
Cultivition, Processing and Trade for Prosperity
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Developmental Advances in Spices, medicinal
&Aromatic crops Cultivation, Processing and
trade for prosperity of Indian Farmers jointly
organized by the SIDA and Agriculture
University, Jodhpur during February 1-2,
2017 at Agriculture University, Jodhpur.

Amin, AU, Patel, SSM. 2017. Effect of weed

management practices on yield and
economics of rabi fennel in the national
seminar Research and development advances
in spices, meditational & aromatic crop
cultivation, processing and trade for prosperity
of Indian farmers during February 1-2,2017
at Agriculture research station , Mandor,
Jodhpur

Patel, H.B., Patel, P.T,, Patel, D.G. and Amin, A.U.



Patel,

Patel, S.M., Amin, A.U. 2017.

2017. GMS Fennel-A way Forward to hybrid
tennel Era at National seminar on Research and
Developmental Advances in Spices, medicinal
&Aromatic crops Cultivation, Processing and
trade for prosperity of Indian Farmers jointly
organized by the SIDA and Agriculture
University, Jodhpur during February 1-2,
2017 at Agriculture University, Jodhpur.

Patel, N.R., Amin, A.M. and Amin, A.U. 2017.

Management of blight and powdery mildew
by spacing and potash application in cumin
by at National seminar on Seed Spices for
Enhancing Farmers Prosperity and livelihood
Security jointly organized by the ICAR-NRC
on Seed Spices, Ajmer and Directorate of
Arecanut and Spices Development, Calicut
during January 21 - 22,2017 at NRCSS, Ajmer.

N.R., and Amin, AM. 2017. Field
Evaluation of Coriander germplasms against
powdery mildew at National seminar on
Research and Developmental Advances in
Spices, medicinal &Aromatic crops Cultivation,
Processing and trade for prosperity of Indian
Farmers jointly organized by the SIDA and
Agriculture  University, Jodhpur during
February 1- 2, 2017 at Agriculture University,
Jodhpur.

Irrigation and
nutrient management in Ajwain under north
Gujrat condition in the national seminar
research and development advances in spices,
meditational & aromatic crop cultivation,
processing and trade for prosperity of Indian
farmers during February 1 - 2, 2017 at
Agriculture research station, Mandor, Jodhpur

Prajapati, B.G., Patel, N.R. and Amin, A.U.

2017. Management of Termite in Fenugreek
through Intercropping at National seminar
on Research and Developmental Advances in
Spices, medicinal &Aromatic crops Cultivation,
Processing and trade for prosperity of Indian
Farmers jointly organized by the SIDA and
Agriculture University, Jodhpur during
February 1 - 2, 2017 at Agriculture University,
Jodhpur.
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Guntur

Giridhar, K., Sathyanarayana Reddy, G., Surya

Kumari, S., Lalitha Kumari, A. and A
Sivasankar. 2016. Factors affecting secondary
metabolite production in Nigella sativa L.
In: Proceedings of National conference on
Innovative and Current Advances in Agriculture
and Allied Sciences (ICAAAS-2016) at Prof.
Jayashankar Telangana State Agricultural
University, Rajendranagar, Hyderabad held
during December 10-11, 2016.

Giridhar, K., Sathyanarayana Reddy, G., Surya

Kumari, S., Lalitha Kumari, A. and A
Sivasankar. 2016. Influence of graded levels of
nitrogen and phosphorus application on fatty
acid profile of Nigella sativa L. In: Proceedings
of National conference on Innovative and
Current Advances in Agriculture and Allied
Sciences (ICAAAS-2016) at Prof. Jayashankar
Telangana State Agricultural University,
Rajendranagar, Hyderabad held during
December 10-11, 2016.

Giridhar, K., Sarada, C., Rajani, A., Surya

Kumari, S. and L. Naram Naidu. 2017.
Characterization of fennel (Foeniculum
vulgare Mill.) germplasm for plant characters
and yield. In: Proceedings of National Seminar
on Seed Spices for enhancing farmers prosperity
and livelihood security held during January
21-22, 2017 at NRCSS, Ajmer.

Giridhar, K., Sarada, C., Surya Kumari, S. and

L. Naram Naidu. 2017. Characterization of
ajwain (Trachyspermum ammi L.) germplasm
for plant characters and yield. In: Proceedings
of National Seminar on Seed Spices for
enhancing farmers prosperity and livelihood
security held during January 21-22, 2017 at
NRCSS, Ajmer.

Giridhar, K., Sathyanarayana Reddy, G., Surya

Kumari, S., Lalitha Kumari, A. and A
Sivasankar. 2016. Influence of sowing window,
nitrogen and phosphorus on secondary
metabolite production in Nigella sativa L.
In: Proceedings of National Seminar on Seed



Spices for enhancing farmers prosperity and
livelihood security held during January 21-22,
2017 at NRCSS, Ajmer.

Giridhar, K., Sathyanarayana Reddy, G., Surya

Kumari, S., Lalitha Kumari, A. and A
Sivasankar. 2016. Effect of sowing window and
plant density on production of Nigella sativa L.
in Coastal Humid Tropic. In: Proceedings of
National Seminar on Seed Spices for enhancing
farmers prosperity and livelihood security held
during January 21-22, 2017 at NRCSS, Ajmer.
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systems held during 09-10 March, 2017 at
Regional Agricultural Research Station, Lam
(ANGRAU).

Uma Maheswari, K., Narasimha Rao, S., Surya

Kumari, S., Giridhar, K., and M. Rajasekhar.
2016. Standardization of water requirement
through drip irrigation in turmeric (Curcuma
longa). In: Proceedings of 3rd International
IUPAC Conferenceon “Agrochemicals Protecting
crops, Health and Natural Environment:
New chemistries for phytomedicines and crop
production chemicals” held during 6-9 April,

Giridhar, K., Sathyanarayana Reddy, G., Surya
Kumari, S., Lalitha Kumari, A. and A
Sivasankar. 2016. Influence of sowing window
and plant density on quality of Nigella sativa

2016, ICAR-IARI, New Delhi.
Dapoli
Dademal, A.A., Mhaskar, N.V,, Khandekar, R.G,,

L. seed. In: Proceedings of National Seminar
on Seed Spices for enhancing farmers prosperity
and livelihood security held during January
21-22,2017 at NRCSS, Ajmer.

Giridhar, K., Sathyanarayana Reddy, G., Surya

Kumari, S., Lalitha Kumari, A. and A
Sivasankar. 2016. Influence of sowing window
and plant density on growth and phenology
of Nigella sativa L. in Coastal Humid Tropic.
In: Proceedings of National seminar on Zero
Hunger Challenges for Hunger Free India held
during 5-6th January, 2017 at Government
College of Women, Guntur.

Giridhar, K., Sathyanarayana Reddy, G,
Surya Kumari, S., Lalitha Kumari, A. and
A Sivasankar. 2016. Economics of Nigella
sativa L. production in Andhra Pradesh for
optimization of time of sowing and plant
density. In: Proceedings of National seminar
on Zero Hunger Challenges for Hunger Free
India held during 5-6th January, 2017 at
Government College of Women, Guntur.

Surya Kumari, S., Giridhar, K., Rajani, A., Sarada,

C. and L. Naram Naidu. 2017. Integrated
crop management for year round production
of coriander (Coriandrum sativum L.) for
greens. In: Proceedings of National Conference
on Adaptation Interventions for Climate
Resilient Agriculture in Coastal Agro-eco

Chavan, L.S., Kasture, M.C. and Mahadkar,
U.V. 2016. Intercropping of tuber and spice
crops in arecanut plantation. Plantation
based cropping system for improving livelihood
security held at CPCRI, Kasaragod, Kerala.

Gadre, U.A., Khandekar, R.G, Pande, V.S,

Pethe, U.B., Salvi, B.R., Mahale, D.M,,
Nirmal Babu, K., Maheshwarappa, H.P. and
Mahadkar, U.V. 2016. Management of leaf rot
(Cylindrocladium quinqueseptatum) of clove
by using bioagents. Abstract publish in 14th
International Workshop on Trichoderma and
Gliocladium held at PDKYV, Akola during
November 27-30, 2016. pp 110.

Gadre, U.A., Rathod, R. R., Khandekar, R.G,

Mahale, D.M., Pande, V.S., Salvi, B.R,
Pethe, U.B., Sawant, S.N. Nirmal Babu, K.,
Maheshwarappa, H.P. and Mahadkar, U.V.
2016. Appraisal of IDM against foot rot
disease in black pepper raised on coconut
crop, Abstract published in National seminar
on Plantation based cropping system for
improving livelihood security, held at ICAR-
CPCRI, Kasargod during 22-3-23 July 2016,

pp 38.

Khandekar, R.G, Pethe, U.B., Shirke, G.D.,,

Sanap,P.B., Rathod, R. R., Haldankar, PM,,
Salvi, B.R., Mahadkar. U.V. 2016, Performance
of cinnamon under coconut based cropping
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system, Abstract published in National
seminar on Plantation based cropping system
for improving livelihood security, held at
ICAR- CPCRI, Kasargod during 22-3-23 July
2016, pp 39.

Mhaskar, N.V,, Dademal, A.A., Khandekar, R.G.,
Chavan, L.S. and Mahadkar, U.V. 2016. Effect
of different intercropping systems on yield,
economics and soil fertility in arecanut based
cropping system under konkan condition.
Plantation based cropping system for improving
livelihood security held at CPCRI, Kasaragod,
Kerala.

Rathod, R. R., Gadre, U. A., Khandekar, R.G,,
Mahale, D.M., Pande, VS., Salvi, B.R,
Pethe, U.B., Sawant, S.N., Nirmal Babu, K,
Maheshwarappa, H.P. and Mahadkar, U.V.
2016. Disease scenario of arecanut based
cropping system of tree spices in Konkan
region, Abstract published in National
seminar on Plantation based cropping system
for improving livelihood security, held at ICAR-
CPCRI, Kasargod during 22-3-23 July 2016,

pp 27.

Rathod, R. R., Gadre, U. A., Khandekar, R.G,
Pande, V.S., Pethe, UB., Salvi, B.R., Mahale,
D.M., Nirmal Babu, K., Maheshwarappa, H.P.
and Mahadkar, U.V.2016. Management of leaf
rot (Cyclindrocladium quinqueseptatum) of
clove by using bioagents. Abstract publish in
14th International Workshop on Trichoderma
and Gliocladium held at PDKV, Akola during
November 27-30, 2016. pp 110

Rathod, R. R., Gadre, U.A., Khandekar, R.G,
Pande, V.S., Pethe, U.B,, Salvi, B.R., Mahale,
D.M., Nirmal Babu, K., Maheshwarappa, H.P.
and Mahadkar, U.V. 2016. Ecofriendly disease
management of Phythothora disease of Black
pepper, Abstract publish in 14th International
Workshop on Trichoderma and Gliocladium
held at PDKV, Akola during November
27-30, 2016. pp 103

Shirke G.D, Malave D. B, Pethe U.Band Haldankar
P M. 2016. Economic Cultivation of Black
pepper in Konkan region of Maharashtra.
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International conference on marketing held at
College of Agriculture, Dapoli on February
11-12, 2016. pp 124

ICRI, Gangtok

Bhat, S.K., Dhanapal, K., Gudade, B.A. and Bora,
S. S. 2016. Clone multiplication of different
cultivars of large cardamom (Amomum
subulatum Roxb.), National seminar on
planting material production in spices during
21-22, April, 2016 at Directorate of Arecanut
and Spices Development, Dept. of Agriculture,
Kozhikode, Kerala pp. 130 to 136.

Solan
Dev, H. and Sharma, V. 2016. Production
technology of ginger and turmeric.

In: Advances in production technology of
commercial vegetable crops (Ed) under ICAR-
CAFT, Hort (Veg), Dep of Vegetable Science,
Dr YSPUHE Solan, November 8th to 28th ,
2016, pp. 124-135.

Book Chapters

Kumarganj

Mishra, R.S., Chaubey, A.N. and Pandey, V.P.
2017. Colletotrichum leaf spot disease and its
management, (eds. Alka Chauhan and Pawan
Kumar Bharti), Plant Biotechnology and
Industrial Applications. Discovery Publishing
House PVT.LTD, New Delhi, India, p. 25-42.

Yercaud

Nageswari, K., Kavitha, P. S., Jayalakshmi,
V. and Durairaj, C. 2016. Recent trends
in Black pepper cultivation. Special officer
(Publication & Public Relation) ODL, TNAU.

Solan

Gupta Meenu. 2017. Diseases of spice crops
and their management. In: About Diseases.
of Horticultural Crops, Sharma, I. M. and
Gautam, H. R. (eds.), Published by Neoti
Book Agency Private Limited, New Delhi, pp.
275-288.



Panniyur

Neema, V. P. and Ajith, P. M. 2017. Black Pepper.
In: Genesis and Evolution of Horticultural
Crops, Peter, K.V. (eds.). Published by Kruger
Brentt Publishers, UK, pp. 35-46.

Pampadumpara

Murugan, M., Dhanya, M. K., Preethy, T. T,
Aswathy, T. S., Sathyan, T. and Manoj, V. S.
2016. Compendium on cardamom. KAU,
Trissur 68p.

Kota

Solanki, R. K., Verma, P., Meena, S. S. and Singh,
B. 2017. Ajwain, In: Breeding of Horticultural
Crops, Parthasarathy, V. A., Aswath, C,
Nirmal Babu, K. & Senthil Kumar, R. (eds).
Published by Today & Tomorrow’s Prints and
Publishers, New Delhi, Vol. 1 -Part A: Spices,
2017, 353-365.

Solanki, R. K., Preeti Verma, Meena, R. S., Meena
N.K.andSingh,B.2017. FENNEL.In: Breeding
of Horticultural Crops, Parthasarathy, V. A.,
Aswath, C., Nirmal Babu, K. & Senthil Kumar,
R. (eds.). Published by Today & Tomorrow’s
Prints and Publishers, New Delhi, Vol. 1 -Part
A: Spices (2017): 409-424.

Popular Articles
Solan

Bali, Romila, Santosh Kumari and Meenu Gupta.
2016. Humble herbs for health. Kisan World,
pp- 58-61.

Panniyur

Neema, V. P, Heera, G. and Ajith, P. M. 2017.
Karutha ponninu manjalippu (Malayalam).
Kerala Karshakan, 8 March 2017, 69p.

Kumarganj

Pandey, V.P. 2016. Haldi ki baigyanik Kheti:
Anant Anya Datta, June,2016.

Coimbatore

Chitra, R. 2016. Modern propagation technique
in turmeric cultivation. Spice India, 29(6) : 22

99

ANNUAL REPORT 2016 - 17

Guntur

Giridhar, K., Surya Kumari, S. and Naram
Naidu, L. 2017. Pasupulo allika rekkala nalli
— nivarana (Mangement of lacewing bug in
turmeric). Prajasakthi daily.

Giridhar, K., Surya Kumari, S. and Naram Naidu,
L. 2016. Pasupulo erra nalli (pogachuru nalli)
- nivarana (Mangement of red spider mite in
turmeric). Prajasakthi daily.

Giridhar, K., Surya Kumari, S. and Naram Naidu,
L. 2016. Pasupulo Dumpa kullu yajamanyamu
(Mangement of rhizome rot in turmeric).
Prajasakthi daily.

Giridhar, K., Surya Kumari, S. and Naram
Naidu, L. 2016. Vamu saaguku tarunamide
(Now, itis time to cultivate ajowan).
Prajasakthi daily.

Giridhar, K., Surya Kumari, S. and Naram Naidu,
L. 2016. Dhaniayala saagu vidhanamu.
(Cultivation aspects of coriander). Prajasakthi
daily.

Giridhar, K. and Surya Kumari, S. 2016. Seed
spice farms: An enhancing experience. Spice
India. p.34.

Giridhar, K., Surya Kumari, S. and Naram Naidu,
L. 2017. Horticulture Scenario and
Potential of the Sunrise State - Andhra Pradesh.
Commodity India.

Bulletins/Booklets/Folders

Coimbatore

Chitra, R., Ushamalini, C. and Balakrishnan,
S. 2016. Nilal valai kudarangalil thalai
kothumalli sagupadi. (Tamil)

Chitra, R., Ushamalini, C. and Balakrishnan,
S. 2016. Manjalil ootachathu kuraipadum
avatrin nivarthi muraigalum. (Tamil)

Ushamalini, C., Chitra, R. and Balakrishnan, S.

2016. Manjalil Noi matrum Poochi mellanmai.
(Tamil)
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Jagudan

Prajapati, D. B., Gupta, S. A. and Amin, A. M.
2017. Newly develop multicut fenugreek
variety. Pusa Early Branching: 30-32. (Gujarati)

Prajapati, B. G., Amin, A. M. and Patel, N.
R.2017. Integrated pest and disease
management in fennel. Krushi Jivan, Vol
(580) : 16-18. (Gujarati)

Patel, N. R, Patel, S. M,, Patel, D. G., Amin, A.
M., Prajapati B. G. and Amin A. U. 2017. Bjj
Masala ochha kharche vadhu aavak apata
pako, sreni number : 3 : 4 : 786. (Gujarati)

Panniyur

Rini, C.R. and Neema, V.P. 2016. Kurumulak
Rogangalum Keedangalum. KAU Publication,
24 pages.

Pampadumpara

Murugan, M., Dhanya, M. K., Sathyan, T,
Preethy, T. T., Aswathy, T. S., Manoj, V. S. 2017.
Cardamom integrated pest management
(English & Malayalam). KAU, Trissur

Murugan, M., Dhanya, M. K., Preethy, T. T,
Aswathy, T. S., Sathyan, T. and Manoj, V.
S. 2016. Cardamom integrated disease
management (English & Malayalam).

Murugan, M., Dhanya, M. K., Preethy, T. T,
Aswathy, T. S., Sathyan, T. and Manoj, V.
S. 2016. Black pepper integrated disease
management (English & Malayalam).

Murugan, M., Dhanya, M. K., Preethy, T. T,
Aswathy, T. S., Sathyan, T. and Manoj, V. S.
2016. Black pepper integrated pest manage-
ment(English & Malayalam). Murugan, M.,

Dhanya, M. K., Preethy, T. T., Aswathy, T. S,
Sathyan, T. and Manoj, V. S. 2016. Biocontrol
agents (English & Malayalam).

Pottangi

Organic turmeric cultivation (In Odiya)

Organic ginger cultivation (In Odiya)

Packages and practices of Black pepper (In
Odiya)

Packages and practices of Black pepper (In
English)

Yercaud

Nageswari, K., Durairaj, C., Jayalakshmi, V. and
Kavitha, P. S. 2016-17. Recent trends in Black

pepper cultivation. Horticultural Research
Station, Yercaud, p 100.
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XIX. Awards and Recognitions

Best AICRPS Centre Award

AICRP on Spices centre at Sri Karan Narendra Agriculture University, Jobner,
Rajasthan.

Oral/ Poster Presentation Awards

Dr. G. K. Mittal, 2017. National seminar on “Seed Spices for enhancing farmer’s
prosperity and livelihood security”. ICAR-National Research Centre on Seed Spices,
Ajmer, 21st to 22nd Jan 2017. (Best Oral presentation Award).

Dr. R.S. Mishra, 2017. “Evaluation of fenugreek genotypes for seed yield and
downy mildew disease resistance” In: National Seminar on seed spices, “Seed Spices
for Enhancing Farmers Prosperity and Livelihood Security”. ICAR-National Research
Centre on Seed Spices, Ajmer, 21st to 22nd Jan 2017. (Best Oral presentation Award).

Dr. R.S. Mishra, 2017. “Effect of organic treatments for minimization of stem
gall disease caused by Protomyces macrosporus, growth and yield of coriander” in
National Seminar on seed spices, “Seed Spices for Enhancing Farmers Prosperity and
Livelihood Security” ICAR-National Research Centre on Seed Spices, Ajmer, 21st to
22nd Jan 2017. (Second in Poster Presentation).

K. Dhanapal, B.A. Gudade, S.S. Bora and A. B. Rema Shree 2017“Hailstorm
damage in large cardamom (Amomum subulatum Roxb.) at Sikkim, North East India”
in National Seminar on “Understanding Himalayan Phytodiversity in a changing a
Climate” ICAR-Indian Cardamom Research Institute Gangtok, Sikkim, 9th to 10th
March 2017. (Best Paper Presentation Award).

Ajit Kumar Singh, Shrikant Swargaonkar, Sarita Sahu & NK Choubey (2017).
Evaluation of bio -agents and fungicides against stem gall (Protomyces macrosporous
Unger) of Coriander (Coriandrum sativum L.) in National Seminar on Seed spices
for enhancing farmers prosperity and livelihood security. January 21-22, 2017.
Organized by ICAR- NRC seed spices, Ajmer and Directorate of Arecanut and
spices Development Calicut. (First prize in Oral presentation).
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XX. STAFF POSITION

PROJECT COORDINATOR’S OFFICE

1. Project Coordinator :  Dr. K. Nirmal Babu

Dr K Kandiannan

(In-Charge from 5th September 2016 )
2. Scientist (SPMAP) :  Mr. Muhammed Nissar V. A
3. Scientist (SPMAP) :  Mrs. Akshitha H. J. (till 04-03-2017)

Dr. Sharon Aravind
(Joined on 20-03-2017)

4.  Technical Officer : Vacant
5. Personal Assistant : Mrs. Shyna Deepesh (Joined on 02-01-2017)
6. Skilled Supporting Staft : Vacant
COORDINATING CENTRES
1. Cardamom Research Station, KAU, Pampadumpara

2. Assistant Professor (Ag. Entomology) : Vacant

3. Associate Professor (Agron/Hort.) : Vacant

4. Assistant Professor (Pl. Breeding) : Vacant

5. Farm Manager Gr. | : Mr. C.T. Jacob

6. Laboratory Assistant Gr. 11 : Mr. Anil Kumar

7. Peon :  Mr. Shinoj Antony

2. Pepper Research Station, KAU, Panniyur
1. Asst. Professor/ Jr. Breeder (Pl. Breeding): Dr. P. M. Ajith

2. Asst Professor (Plant Pathology) :  Dr. Heera.G

3. Asst. Professor (Agron / Hort) :  Vacant

4. Asst. Professor (Pl. Pathology) : Vacant

5. Farm Manager Gr | : Vacant

6. Farm Manager Gr II : Mr. P. Krishnan

7. Farm Manager Gr II : Vacant

8. Lab Asst. Gr.III : Mr. K. Rajeev

9. Peon GrllI :  Mr. MohananValayangatan
3. Horticultural Research Station (UAHS), ZAHRS, Mudigere

1. Associate Professor (Agronomy) :  Dr. K. M. Devaraju

2. Associate Professor (Plant Breeding) : Vacant

3. Associate Professor (Plant Pathology) : Vacant

4. Associate Professor (Entomology) : Vacant

5. Technical Assistant : Mr. Mahadevappa

6. Technical Assistant :  Ms. H. R. Manjula

7. Messenger : Ms. Savithri

4. Horticultural Research Station (UHS), Sirsi
1. Professor (Hort.) :  Dr. Laxminarayan Hegde
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2. Associate Professor (Plant Pathology) : Dr. M. J. 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 :  Th. R. Swaminathan

7. Turmeric Research Station(SKLTSHU), Kammarapally

1. Jr. Pathologist :  Dr. B. Mahender
2. Jr. Horticulturist : Vacant
3. Technical Assistant :  Engaged on contract basis

8. Horticultural Research Station (Dr.YSR Horticultural University),

Chintapalle

1. Senior Scientist (Horticulture) : Dr V. Siva Kumar

2. Scientist (Plant Pathology) . Dr. Pradeep Manyam

3. Technical Assistant : Vacant from 25.01.2012 onwards

(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. ChunniLal Sharma
11. High Altitude Research Station(OUAT), Pottangi

1. Sr. Breeder & Officer-in-charge :  Dr. ParshuramSial

2. Breeder : Vacant

3. Technical Assistant :  Mr. Laxmikanta Mishra

4. Technical Assistant : Vacant

12. Department of Genetics and Plant Breeding, SKN College of Agriculture
(SKNAU), Jobner

1. Sr. Breeder :  Dr. Dhirendra Singh
2. Breeder : Dr. D K Gothwal
3. Senior Pathologist : Vacant
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4. Asst. Biochemist : Dr. Girish Kumar Mittal
5. Agronomist : Dr. A. C. Shivran
6. Senior Technical Assistant :  Dr. R.N. Sharma
7. Junior Technical Assistant : Sh. S. R. Kumawat
13. Centre for Research on Seed Spices (SDAU), Jagudan
1. Assoc. Research Scientist (P1. Path.) : Dr. AM. Amin
2. Asst. Research Scientist (Pl. Br.) : Prof. D. G. Patel
3. Agril. Asst. (HG) :  Kum. Rekha Chaudhari
14. Department of Vegetable Crops, CCS HAU, Hisar
1. Junior Pathologist :  Dr. Suresh Tehlan
2. Horticulturist (Olericulture) : Dr. T. P. Malik
15. Department of Horticulture, Tirhut College of Agriculture (RAU), Dholi
1. Horticulturist Dr. S. P. Singh
2. Jr. Pathologist Dr. A. K. Mishra
3. Technical Assistant Dr. A. N. Mishra
16. Department of Vegetable Science (NDUAT), Kumarganj
1. Horticulturist : Dr. V. P. Pandey
2. Jr.Breeder Vacant
3. Jr. Pathologist Dr. R.S.Mishra
4. Tech. Asst. Sh. R.K.Gupta
5. Tech. Asst. Sh. Vinod Singh
17. Department of Horticulture (UBKYV), Pundlbarl
1. Horticulturist Vacant
2. Jr. Pathologist Dr. (Mrs.) Anamika Debnath
3. Jr.Breeder Dr. Soumendra Chakraborty
4. Technical Assistant Sh. Murari Krishna Roy
5. Technical Assistant Vacant
18. Department of Horticulture (Dr. BSKKV), Dapoli
1. Horticulturist Dr. R.G. Khandekar
2. Jr. Pathologist Dr .R. R. Rathod
3. Jr. Breeder Prof. U. B. Pethe
4. Technical Assistant Sh. D. D. Bhandari
5. Technical Assistant Shri. U.S. Chavan Joined on 09.03.2017
Sh. G. D. Bandre Retired on 31.01.2017
19. College of Agriculture and Research Station, IGKYV, Raigarh
1. Horticulturist Dr. Sarita Sahu
2. Jr. Breeder Dr. Shrikant Laxmikant Swargaonkar
3. Jr. Pathologist Dr. Ajit Kumar Singh
4. Technical Assistant Mr. D. S. Kshatri
5. Technical Assistant Vacant
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XXI. TRAINING AND CAPACITY BUILDING

Trainings attended by the Staff of AICRPS
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(Rs. in lakhs)
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XXIIl. Weather Data

Panniyur Pampadumpara

Coimbatore Yercaud

Mudigere Sirsi
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Pottangi

Dapoli

Navsari

Jagudan

Jobner
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Solan Hisar
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Mizoram Barapani

Gangtok Pasighat
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XXIV. AICRPS Centers
HEAD QUARTERS

Project Coordinator (Spices)

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

COORDINATING CENTERS
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ICAR-AIl India Coordinated Research Project
on Spices (AICRPS)

Post bag No. 1701, Marikunnu P.O,,

Kozhikode- 673 012, Keralg, India.

Phone: 0495-2731794/2731410, Fax: 0495-2731794,
e-mail: dicrpspices@gmail.com; dicrps@spices.res.in
Web site: www.qicrps.res.in





