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AICRPS Annual Report 2011-12 W

IRIASHT W age 9 Raid

3Rget WA e ATl g uRASH (T
Mg A1 AR O UH) & J&Ie RA™ HATE
B JATHT HIH, Piftghrs # Rerd g1 g9

IREGTS H QI I[FHIA 57 TAT 33 AR 3BT
UGEH 9R 2 © | UFRR H decar 5489 SIRITSTE
o, 981 RIRAT 2 Ireerade | ufFRR 1 $1 Ifed

URATSHT & AT HRA & 12 A1 H AQTAl B
ford Sugaa faf=1 fY Serary aat #§ 14 & o
ST 31 g6 PR 21 Al H 34 e B T 2 | R
19 fafia, 8 wearft o 7 s[ddhe &= 2|
D! IR el Bretl (3 (9 =), BIS! ST
(4 &=), AB (9 D=), 7N (12 D), & 79T
SR AT, SfRT T2 W% (YRE B 3 B) § |
99 2011-12 & ford s RS @1 x1 9 Ao &
=T dolec 16375 oG WU AT fORP 656.50
facell & 9rfery off | A= ow=i 4 sfeew
HEC TR AGARID], HH YUR, B IATGH
AT ¥ EReTUT SI UHRE ATl & =i o
110 ¥NY BRIGH AT fbd 13 |

CAGIREE]

FTell B SHEal B gafad @R o @i
Frell fAd IR BRI B drel Dral H e fdhar S
RET & | UFTR & Frell Ad & STa9Ell raRieEl
BT HeIchT DR R Bfecar IABHTCA TULAN 3ATS
A 48 # a1fdd g0 A B SuW AfHT @ WA

Y&h IUST (FHA: 1.20 b U™ AT 154 6. U™)
sifde @) T | R # 31mE 31E U AR 999 W
TR YT P W WIH & BT H $Hoi 9 el W
31ty SaTs TR ufcl @) | Jifda off | ufe iR,
YAy e Rl 3§ Sifde Wt & sl gaigd
qIyoT gyawrd H 91 @ s IS ure gs | RN
H wrel e @1 ol ong og UW IR Wi A
BHIFSIBERT GR TS B Uil \RwEr w1 ofar) &
giel (312 TS T 3R 6 TAT 1S 3ATS T 3R 850)
BT fsdE (21 /9¢) T B SGIF D T
(31 /) 7T Ha&T H AN & R (37T 2011)
quT AFYAT 9 ugd (YA 2011) H 27EHISvET
EV/ORITTH (MT CC 5179) 50 UTH /9 &l &R A AT
Ue b, I AW dHb A SUAIRT B TR 3= AT
@ B 3ifdbd B T | RRA H 0.1% DmERE
(100%) + H-TPIoId 50% &1 fosdd do1 ol &
3N U STl AT ZT8BISvAT Evfordr74 (MT CC
5179) @I 50 UM /41 qAT 1 fb. I 19 &b 4
T IUAIRT B UR ufcadl # drefa= &1 HH1 qo
31 Ut (3 fb. I /9) Ut g% | R # o,
1% BATRST + FdoE (50%) (Afde) s
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P BoRaey deff & WA (7.34 U ST 1) A Al
2Id) & d 3ifhad Sust (3.42 . IM /de) 4l
ure g1 2|

el e & Aeraed ger ST o <1 Suenfaat &
31087 AAT § Gy W TS 9RY DI YUic: &l
AR eifda @ T Safd g ggHar § 5 @l
PIs gqTdg ifda w81 fabar |

BIdT gATIH!

Heclad] Yollfa Ui ¥, URIgHYRT 4§ PS -21 &l
HHTH Yob DR[eT SUS (597 U4 /Ul Tl

SRR H MCC 309 % (290 . 39 /@) dcuednq
PS-27 H (280 fd5. I / ®) 3NfAhaH Pb dRYA DI
IUS U 8% | US 3T G0 ¥, §HereqR H IC

34987 # (958 UTH) dcqzard SKP 164 (61-2%) # ufd

g Jfde SUS WK 8 | SRS B 100% IR
AT & AR A1 91/ FA /R @ Raraer
A d W (180.15 b, I / Baex) SUST W
g9 Sl f SRl o Aegd W (75%) b AR

91 /d™ / faq RiAg - IR ST §HIA SUS
(179.78 &b, W /Baer) wiet g2 | 9 & Sifde
Wl B TR B AR R Y Hgd Bl AP
UG (230.66 fdbs. UM /2) UIl 8% | BISARID GamH
BCYRETSISIOW S0SHT Adbell T SHISTANINRS
(0.06%) @& AT IYATRA HRA W FATTAl B BT
e & fawg memaH o | e § T dleerd

ANHrsal 1.5 UM/ forex @1 e I @1 ghieHguRs
0.5 UTH qUT SHIgSIAIRS 0.5 M. for @ ax W
fyaearor o) o # Sfde wraeTell o | UrTgHURT
F grafkes (0.2%), Sfdd PO &R®, 2B
EVfOrarTH (50 UTH) + 1 fb. UM AW dd Bl
MR WRINT + SHaY] HucHhl & fosdd dqer
SIEHISVA BV (50 UTH) + 1 T am AM
SF + TISIFITT BT 105 cfu/g) BT fSPHa
ERT J9IahRI yawr fasar |

g1 gATIHN

gi¥e™ dITe 5T & qifiter aor Rifded et @1
HRIT XD 19 AR B AT PR HAl D
STTge] AREVRIT ¥ ERIE fhar a=r g94 9 13
® IC TR W U B T | digg AT qad
FIRIART (ST SRE BIoICIEIEHH FITaRINISY)
A Fog T | aRAF USTfa &1 75% BT ard
I WR Wl B WR Afhad gig gd I (253
fob. 7 /%) ot g8 | e # ufeddi o devfieor,
YC WS T O Wed @ faeg MR (3
fA. fo1. / ferex) qen dffery egpeforer (2 a4 / for)
gHTaeTell o |

XD

areifl # Bfcear yenif uwieror 3 J1ER® (V E,-5) B
31 Iust U g STafd RSIaNT qm GHRIS



H JfHad U PHI NDG | $1 17 1 /8. T
VE-2 @ 14 ST /% I g8 | diem § URM®
HTH Tl H S UBR SG -26/4 (27.8 T/ ®.

) SG-908 (27.6 T /%) a@AT SG -08 /04 (26.7
T /%) AP U a1t o |

Al H 37axd B YUl IR SiF UHR X JATaRor
URTGRS G IR GANT fdbar 17 | I dfocasd
SG 827 ¥ JfWHaH SUA 21.67 e/ Bdex Jifdhd
@1 g | fRIeageell § aRQT B 22- 24 T /IR,
areifl # v E, @1 21-60 S / 2aeR, fAGIRA & f2afi
H 18 T /BaCR, PIb H GUMT B 284 T / BAK,
URfEe H gl DI 242 T /BACR, AW H
A2 T @1 1576 <1/ 8dcy, ToERT H off At U1 5
D1 117 T /2R, BTl # TRearRA R 6
(25.18 T / &eX)  SAHTH SUST U 88 | ToIan
d gy H Iffddad s HeR (18.26%) AAT
SAIRARRI (6.8%) STafds G H Sfferee Ha@yof
el (1.8%) a1 AiEHT H fuRudd a= (5.2%) DI
AaT Af¥E off | Ao # didg IH WOl @
HEdQUl e Td NIRRT @1 #ret & ford Jediam
fhar | e U arel HEIA SG-26/04 AT
SG-908 H Y&k Hex, Hedyul del, iifereiRfim e
uRude d=g ! e RAfRY fHaweor & goren A
3R off | FARTST H Yblpd UINYT o ggfd d
Jfpan IuS, Safd AT H Sifde dwer dw@
ugfd e gfeary qer dieil # sroifasd dmor a
el § afead Suw sifsd @ T
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Wi, faedaraeed, gfear) T IRETe # UdHw @
eI H=pIold gRT IUAIRG &R W A<
TS T BT HH AT AWF S 3ifba B T |
RITGAURT, USRI, SFEeTazel TRIT IS H aiiRiT
BT SUANT HRSD SIfdd HIHRYT BRD 7 Teq AT
P AU HH AT IAAHTH U b B T |
HieT T GRSar) H WAl AT = nil BT SUART
PR Sifdds AR, SNAT] WA=l 9T & Ya=d &
fory favar ram |

geal

ARG H ¥ yRydd B dlel 30 S-S RH!
T i B U NDH-4 (354 /8.) TAT NDH-
79 (35 T /®.) IS IMeMar o | HegH 3@Afy H

IRYFT B dTel 80 SRl HT P BT TR
NDH-98 (42.14 T /&) AT NDH- 14 (35.24 T /&)
1 e IuST U g8 | WeRfl # TU No. 6, gfRearl
H TCP-90, BFRYA! H CLI-316, IS ¥ IT-13, GRITEE
H CHFT-8 TIT CHFT-32 SH-Igal &l 37fIdhdH Iuw
ifhd @ T | URMIG BT AT HRA W
PRI § NDH-18 3I, UIeRf # P1S-47 (224 /.
). givearl #HTCP -64 @l IfIheH SUST Sifebad bl
T | S 9BR X ARy & URERS YT BT
eI HRA IR fRicraeed] 3 My, GHRITST §
NDH-18, ®IRUcll H g s, YfSan ¥ 3
S TH IR DarRd, ASiRE H RCT 1, Heamft #
Rt AT, SRR # giTRedr, ¥Te # gRo
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S

@ AfaH Sust Sifhd @ WA gfeart e

90 fo= geaT feda B R vl forcd @ gof

RIATE H Yhidd UINYl dcd Yghd H AfEdhdd ST
U g |

PRI T BRUTA H fad # U ar R¥aER
RimS (T 60% PE AT 80 % PE) BRI W
JferraH SUS e @ T | DIRIFECY TR BIEARY
H goal H 8B ¥ e 9R RAKR A R 100%
3R S U BENA Bl A dIgd fdbar 14T | elell
H geA umr acdi i 25 fh A /8 Siafd gReard
# 4R B 25 .UM /8. 7 FARIS A i B
25 fb. AM /B B W A HaT H WA dRA R
3B aH SUST (HHI: 20.67 S /B, AT 30 S /8.
) Qifba @1 AT |

fRidTueell U PREECR # Udh< & ISR Bl 3eIT
BT W S 83T b, ST udb=al BT AMBR (30-40
urH) Bl A @l § 9ais RSP AfDHdd IS g
gl 7| Bodl B AHEA B D o URERTIT
T4 url fafY 40, 60 AT 90 A A® SaTed &
a1 g fafe AR TR Uil H 30,45,60 AT

90 e T IaTel IR Jea H 10 fast &1 w9y o
2 | IR Ud=al &I TRE g 7 10 e 9% gaEaR
S gaEH & ford 13 RF &1 99y o g |

UrdIpIHTSITA (0.1%) BT feda 45 dor 9o &l w
Siafd GReardl den HARIST § g IUARY b
A1 ~W7] BRATBIATSIE (0.1%) BT Y07 B 45 AT

BTl AT DT ITTa- HH ifpd fhar Tar | Ridraes
H Ydbra SUARYT & AT A1 YIS (0.1%)
T FFSHIT YT & 45 7T 90 fSAT 918 BT U 9ol

Il 9T &1 SuaH b9 sifea fRar | e

qr ureifl F yd<l Bl BravSIioE + H-piforg
(1:1) | SUARY B AT 0.1% BT SPId B
TR T IMUaA HH 3ifhd fbar ar |

98 HETA

IRBTS, qMUrel, d1 QU d gar #uTel o™
Uehfad PR Sbl ARGIDT HRd JRET0T b
ST RET 2 | Nifur # & & 24 srRREl H A S
A 13 ¥ S geT olars (8.22 HIeR), Yb IUS (3.
89 fb. U /Ty, AT AT (2.78%) T NFRIRRT
(2.56%) D e 3ifdd @Y T | STIwe T
H W, MF-4 % Bl & AT (999 / J&T), el Hhl MR

(7345 UMW) TAT Yh Sl B SUST (419 UTH)
gifépe @ AT | ST SraEEl H W, cv-s i
BT Yeb Bl IUST (545 UM /JeT) , STafds
WY T § s SUS 280 U™ /98T Sifdid
@1 T | AT H STaRIEE SA3 3ifdE SuSt (2,95 .
U™ /987 & fory smemar o | ER § Sirawe
D Pfecad yoifa uderr § 3rRIeT A9 /150 H
&7 SfaTE (1.98 Hex, T B HIEE  (11.81 . H)

ufcrdl P MR (390 UTH /JeT) AT BT B SISl

> 4 ) O



(226 U4 /g&T) o |

erfsar

el # AT A § , RD 418 3y
U (18 U /UIY) 2ifdha @ T | Yex § shs
Sl BT Hedlhe &R U LCC-272, LCC-268,
LCC-262,LCC-275 T LCC-276 ¥ oI [T
(4.02 fHam™ /ORI & e e SuSt o |

Hfocas] YN URET H, COR-29 &I TG
TX, COR-27 @1 SIER, COR-31 B! S, COR-33
Bl AR TAT SIAR, COR-32 BT fFHR TAT COR-
26 BT ITAR H AfSreherd IS 3feha o T | b
g WA A H R A a1 sl wefd
PRI T URIGH H Lec-43 Hufcadt &F St
31 sifdra @t A |

g 991 & for RS i uRleror 3§, SR
¥ UD-61, ©Tell § RD-377, SI& H JCR-380, fRER #
DH- 281 T DH-314, $ARIS H ND-50 R38, T[cX #
LCC 219 TIT GT-TTR H PD(S) -21 TS o | YR
¥ afar gt @ ford fed 1 e € & H pD )
-51 ALAN PD(L) -11 H ifAHaA Iual 2ifdba a1
T | SR H 14 IGATET BT TS 9 B ford
eI HRA U COR-27H 7.371 /2dex AL

COR-34 § 6501 /8dex &) Hrar &Y | Sie=R § 10
SIS H ¥, UD-63 (7.731 / 39eR) ATl UD-565
H (6.831/8de)) ARl O @ AWHAH AT
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sifdre @1 T | SER # g adt & oy up--11s
a1 Iea ol & ford Riffea fbar mam| srmcy,
diell, fRAR a1 IRATE H Udhigd Ui aod Yewee
H Safdh Jer AT FARIS H G SR F
3 Suwl Sifha @ T | BrEeR, W Riw
Hehe Pl 05% DI &% I ufeqdl W BSHT e
R IAfRHTH SUST (772.44 . I /7)) Safd el
# geH i Pl 25 . UM /2R B R § HaT H
SEM W IAAPHaH SUS (242 TT/B) U B |
GOR TT HIAECR, 3§ O @l TS T BI aor
A B ford M@t | ISl B START B
B Thd ABRIT & T | TR AL S A B
It VC 339 T VC 336 § &9 7267 fab.
U / Baex dAT 671.88 b, UM / Baer &Y 31
Ul sifdd @ T |

iN

SR # W A S D i OIRT 13 BT B
JUS (687. 5 fdb. ITH /Baex) AT Areiad Ot @
A ifdhd B Y| SF YR UC 239 T9eard
UC 274 @1 UC 225 %4 3ms uRRefadl & ford
I A | WER H EHISA Blorgrad (10 .
U /8FeR) +U%. AIS.UH (3 /%) W SudaiRd
PR W, STafds TG H JaT ARG + ZIZHISTAT
EIfr 77 + 60 fae1 d1q H9ahifoid &1 0.25% @ &
¥ foeHE B W T I AT BH 3ifda
fbar |

+ @ 5)®
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i
Ffecawd gorfa Y& & it SieeR, el e

7efy

{ & & b ra drIFECY HOFGK 33 (467 fab,

SR H FNL43 STafds SIE # FNL 40, BHARTS
¥ NDF5(Ch) T SSIYR § FNL42 3f¥d SUST drel
o | 3 § & B =TT SIS H JF 671-1(1273 b,
T / 2gex), RER # HF 151 (2182 .9 / Rae),
FARIS H NDF 46 (1371 fH.aM™ /gaex) &1 &
Ut ifbd @ Y | SR # 3 § & B A
UF168 B 3ifSredd €I S (2306.67 .
¥ /BeR) Sifdhd @ | W A & B id
eSS Al BT JARBTH AT FNLA6 (49.431 /BN,
TATd FNL 43 (46.99/ BaeR) # sifdhd @1 Y |
e H fafi=1 yeR & HeARe vd g
31 s iew & favg Joaiae & W, ARIHIRE
25 WG ®I 0.0084% &I &3 9 3 T 7 o W
fvedg B3 I die a9 gRI Ugaryl = =1
(8.73% ) &% aifhd &1 WY |

UTH /BeR), el H Xoival w1l (2270 .
M /BaeR), X H FKG 28 (525 fhum /2aeR),
SRR H FGK 37 (2410 fHIm /gaeR), SiaR H
CGK 37 (2410 . I /8acR), TEaUR H FGK 34
(1630 fb.3TH / BkeR) I TG H FGK 27 (585 fab.
M / Bdex) e SuS aret sifeed 6 | e
$ &1 @ Il Y H LFC 98 (562 fh.3m / 2aeR)
del SIEER H UM 126 (2373 fh.um / BaeR) S
SUGT dret o | a9 2010 # ©Yell # 3 $ €1 B =i
RM 188 (2.19 € / 8dcR) Sidfd BAR | HM 425 (3
e / BaeR) B SfF SUST U §S | SE-R F Rmt-
1, UM29, uM 13 Ri=mg smnRa uRRerfa & aifde
UG 2 © | STdfd YH TaweIail H UM 36 Teaedrd
UM 26 TIT UM 10 371e3 o |

SR, 2R o GARTS § Wefl & 96 FK 14+
FL18 1 1) Ol U1 3R Sid AR gRT SYaIRT HR-
O gTe Sifhd fbar | 9 ger | L H i
SUIRY HRA WR 3WH IUST U< &5 |

faf= aRaremmet & sraifa a¥ 2011-12 9 &
T BRI @ ygE Sudferdi 39 Ruré # uvga
ST 3@ B

(9. sr=exTS)
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PROJECT COORDINATOR’S REPORT

The All India Coordinated Research Project on Spices
(AICRPS) is located in Kerala with its headquarters
at Indian Institute of Spices Research, Kozhikode, now
34 centres which include 19 regular, 8 coopting and 7
voluntary centers spread over 21 states of the country
representing various agoclimatic zones suitable for
spices. The number of centers working in mandate crop
include black pepper (9 centers), small cardamom (4
centers), large cardamom (2 centers), Ginger (6
centers), turmeric (14 centers), cumin (2 centers) ,
coriander (12 centers) , cumin (2 centers), fennel (9
centers), fenugreek (12 centers), Tree spices viz., clove,
cinnamon and nutmeg (3 centers each). The XI plan
budget of AICRPS is Rs 1637.50 lakhs with Rs
656.50 lakhs (ICAR share) during 2011-12. Over 100
research programmes covering the 12 mandate spice
crops are being carried out under the major areas of
genetic resources, crop improvement, crop production,

crop protection and Post harvest technology.

Black Pepper

The Germplasm of black pepper is collected, conserved
and evealuated in Dapoli, Panniyur, Pechiparai,
Pundibari, Sirsi, Yercaud. Preliminary evaluation of
black pepper germplasm at Panniyur indicated the
cultivar Angamali recorded maximum green berry yield
followed by ICP48. Two accessions Acc-57 and Acc-
33 continued to perform well at Yercaud. In a CVT
trial, black pepper Cul 5308 was the best and recorded
maximum yield of 4.4 kg/ vine at Chintapalli and
Pampadumpara. AtPanniyur Cul 5489 was promising
where as at Sirsi and Ambalavayal Panniyur -I recorded
maximum dry weight of berries per standard (1.20kg
and 1.54 kg respectively). At Sirsi grafts of Panniyur-
| runner shoots on IISR Thevam as rootstock recorded
maximum height and number of leaves. Under organic
farming integrated nutrient management recorded

maximum berry yield at Panniyur, Pechiparai and Sirsi
whereas organic nutrient management recorded
maximum berry yield at Yercaud. At Sirsi use of tolerant
black pepper variety IISR Shakthi showed tolerance
to Phytophthora foot rot and the diseases incidence
was least in vines sprayed (2 liters/vine) and drenched
(3 hiters /vine) with consortium of bacteria (1ISR 6 and
IISR 859) (for growth, nematode and Phytophthora
suppression) and soil application with Trichoderma
harzianum (MTCC-5179) @50 g per vine with one
kg of neem cake to the root zone during pre monsoon
(June 2011) and post monsoon (Aug 2011). At Sirsi
application of 0.1% Fenamidon + Mancozeb (50%)
(Sectin) alone resulted in reduced yellowing of vines
(7.34 PDI) and maximum yield (3.12 kg/vine).

The incidence of gall wasp, a serious pest attacking
black pepper standards was recorded in two
Erythrina species namely Erythrina indica and
Erythrina fusca in all the places and no incidence was
reported on Erythrina subumbrans .

Cardamom

In a CVT at Pampadumpara, PS -27 recorded
maximum dry capsule yield (597 g/per plant) and in
Mudigere MCC -309 recorded maximum dry capsules
yield (290 kg/ha) followed by PS 27 (280.15 kg /ha).
In another CVT at Sakleshpur, maximum per plant
yield was recorded by IC 34987 (958 g/plant) followed
by SKP 164 (948.8 g/plant). Application of irrigation
water 9 liter/clump/day through drip along with 100%
recommended dose of fertilizer recorded highest
capsule yield (180.15 kg/ha) that was on par with
irrigation 9 liter/ clump/day with 75% recommended
fertilizer dose (179.78 kg/ha). Under organic farming,
recommended package at Mudigere recorded
maximum dry capsules yield (230.66 kg/ha).
Entomopathogenic nematode Heterohabditis indica

o @ 7)®
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alone or in combination with Imidacloprid (0.006%)
effectively reduced the root grub population of
cardamom. At Mudigere application of new insecticides
such as Methomyl @ 1.5 g/l of water and Acetamiprid
@0.5 gm and Imidacloprid @0.5 ml found to be
effective and superior over standard cleck. Effective
management of Pseudostem rot of cardamom using
Bavisitn 0.2% and bio control agents, Trichoderma
harzianum 50 g +1 kg neem cake as basal application
+ consortium of bacteria as spray and application of
Trichoderma harzianum 50 g +1 kg neeam cake as
basal application and Pseudomonas fluorescens 10°
(cfu/g) as spray were evolved at Pampadumpara
center.

Large Cardamom

Survey was conducted by ICRI, Gangtok in Sikkim
and Darjeeling districts of West Bengal, 19 accessions
of germplasms were collected and conserved of which
IC numbers were received for 13 of them. Fourteen
blight disease escapes (caused by Colletotrichum
gloeosporioides) were collected from Sikkim and
Darjeeling hills of West Bengal. Cultivation of Varlangey
variety in 75% shade resulted in maximum growth and
yield (253 kg/ha). Neem formulations like Nimbicidine
@ 3ml/1 and Bacillus thuringiensis @ 2g/1 are found
to be effective against leaf eating caterpillar, shootfly
and stem borer of Large cardamom at Gangtok.

Ginger

The gingeraccession V E -5 recorded maximum yield
at Pottangi where as top yielders at Pundibari and
Kumarganj were NDG-1 (17 t/ha) and V E.-2 (14¢/
ha) respectively in the CVT. Under IET at Solan, the
genotype SG-26/04 (27.8 t/ha), SG 908 (27.6 t/ha)
and SG -08/04 (26.7 t/ha) were highest yielders.

In the experiment on genotype X environment
interaction, local checks SG 827 recorded maximum
yield of 21.67 t/ha at Solan, Varada (22.24 t/ha) at
Chintapalli, V E, (21.60 t/ha) at Pottangi, Himgiri (18
t/ha) at Mizoram, Supraba (28.4 t/ha) at Kanke,
Surabhi (24.2 t/ha) at Pasighat, Mahima (15.76 t/ha,)

at Appangala, GCP 5 (11.7 t/ha) at Pundibari,
Gorubathan Local (25.18 t/ha) at Kalyani were the
highest yielders. Regarding quality of ginger at

Pundibari, Suprabha recorded maximum dry matter
(18.26%) and oleoresin (6.8%), Surabhi had highest
essential oil (1.8%) and Mahima registered maximum
crude fiber (5.2%). Essential oil and oleoresin contents
of forty best performing collections were analysed at
Solan. High yielding collections SG-26/04 and SG-
908 were found superior/comparable for dry matter,
essential oil, oleoresin and crude fiber contents to the
variety Himgiri. Integrated nutrient application
produced maximum yield in ginger at Kumarganj and
Raigarh whereas organic and inorganic nutrients
application recorded maximum yield at Pundibari and
Pottangi respectively.

At Solan, Chintapalli, Pundibari and Raigarh centers
soft rot incidence in ginger was less and yield was high
when rhizomes were treated with Metalaxyl Mancozeb.
Biofumigation using cabbage resulted in lowest
incidence of soft rot and maximum yield at Pundibari,
Ambalavayal, Raigarh and Pampadumpara. Bio
fumigation using mustard and cabbage evolved as a
tool for the management of bacterial wilt in Solan and
Pundibari.

Turmeric

Among the 30 early maturing germplasm accessions
NDH 4 (35 t/ha) and NDH 79 (35 t/ha) were found to
be promising. Out of 80 medium maturing germplasm
accessions NDH -98 (42.14t/ha) and NDH-14
(35.24t¢/ha) were found to be superior for yield. Among
36 late maturing varieties NDH -8 exhibited maximum
fresh yield (35.28t/ha). The germplasm accessions TU
No-6 (Pottangi), TCP 90 (Pundibari), CLI-316
(Kammarpally), IT-13 (Raigarh), CHFT-8, CHFT-32
(Pasighat) were reported to be promising with high
yield. In the CVT in Turmeric, RH-80 performed well
at Coimbatore and Kumarganj, RH 9/90 was better
performer at Pasighat, Patnagar and Navasari whereas
TCP-70 performed well at Pundibari and Raigarh. In
an IET on turmeric NDH-18 at Kumarganj, PTS-47
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(22.t/ha) at Pottangi, (TCP-64) at Pundibari, recorded
higher yield. In G X E interaction study, the turmeric
varieties Roma (Chintapalli), NDH 18 (Kumarganj),
Duggirala Red (Kammarapally), IISR Kedaram
(Pundibari), RCT 1 (Mizoram), Rajendra Sonia
(Kalyani), Duggirala (Coimbatore), Suranjana
(Raigarh) recorded maximum yield. Integrated nutrient
application produced maximum turmeric yield in
Pundibari and Raigarh.

At Coimbatore and Kammarapalli water saving drip
irrigation once in a day (at 60% PE and 80% PE
respectively) recorded maximum yield. Fertigation,
100% RDF through drip —weekly once in turmeric was
standardized at Coimbatore and Kammarpally. Soil
application of micro nutriants @25 kg ha ' recorded
maximum projected yield at Dholi whereas application
of boron recorded the maximum yield (20.67 t/ha) at
Pundibari and soil application of zinc @ 25 kg /ha
recorded maximum yield (30 t/ha) at Kumargan;.
Studies on the effect of rhizomes size at Coimbatore
and Chintapalli indicated that mother rhizomes pieces
(35-40g) direct planting in the field recorded maximum
yield at Coimbatore. Turmeric cured by traditional water
boiling method for 40, 60, 90, minutes and those cured
in improved steam boiler for 30, 45, 60 and 90 minutes
took 10 days for drying. But in the case of rhizomes
dipped in boiling water for 10 minutes and then dried.
the drying time increased to 13 days.

Leaf spot and leaf blotch intensity was less in the
treatment foliar spray with Propiconazole (0.1%) on
45 and 90 days (15.23 PDI) where as at Pundibari
and Kumarganj rhizome treatment as well as foliar spray
with Hexaconazole (0.1%) at 45 and 90 days after
planting was the best. At Chintapalli rhizomes treatment
with Propiconazole + foliar spray of Propiconazole
(0.1%) on 45 and 90 DAP recorded lowest leaf spot
incidence. At Raigarh and Pottangi, foliar diseases
intensity was reduced when rhizomes treated with
carbendazim + Mancozeb (1:1) and sprayed (0.1%)
after 45 and 90 DAS.
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Tree Spices

The germplasm of the tree spices which include nutmeg,
cinnamon, cassia, and clove are collected maintained
characterized and catalogued at Dapoli, Pechiparai and
Yercaud centers. At Pechiparai among 24 accessions
SA13 recorded highest tree height (8.22 m), dry bud
yield (3.89 kg/tree), clove bud oil (2.78%) and
oleoresin (2.56%). Among the nutmeg accession MF-
4 recorded maximum number of fruits of 999/tree,
highest single fruit weight (73.45g) and dry mace yield
(419 g).

Among the cinnamon accessions CV-5 recorded the
highest dry bark yield of 545 g per tree whereas local
check recorded only 260g per tree. In clove, SA 3
was found to be promising in terms of yield characters
(2.95 kg) of dry buds/ tree. In a CVT nutmeg at
Pechiparai, accession A9/150 recorded maximum plant
height of 1.98 m, stem girth 11.81 cm and maximum
stem girth 40 cm, leaf yield 390 g/tree and bark yield
226 g /tree.

Coriander

At Dholi among the promising accessions, RD-418
recorded maximum yield (18 g/plant). Among the sixty
one germplasm entries evaluated at Guntur LCC-272,
LCC-268, LCC-262, LCC-275 and LCC-276 were
found significantly superior in yield over the best check
Sudha (4.02 g/plant). In a CVT 2009 maximum yield
obtained was with COR 29 at Jagudan and Guntur,
COR-27 at Jobner, COR-31 at Raigarh and COR-
33 at Pantnagar and Jabalpur, COR-32 at Hisar and
COR-26 at Udaipur. In a CVT, leaf type coriander
during offseason LCC-232 recorded maximum green
yield (2.59 t/ha) at Guntur and LCC-243 (4.77 kg /
plot) at Coimbatore.

In an IET of coriander for seed purpose, UD-61 was
found to be promising at Jobner, RD-377 at Dholi,
JCR-379 and JCR-380 at Jagudan, DH-281 and DH-
314 at Hisar, ND COR-38 at Kumarganj, LCC-219
at Guntur and PD(S)-21 at Pantnagar. In the case of



l\‘ AICRPS Annual Report 2011-12

[ETof coriander on leaf purpose, maximum fresh yield
was recorded by PD (L) 51 followed by PD (L) -11
at Pantnagar. Among fourteen entries of coriander
analysed for volatile oil content at Jobner the entry
COR-27 ranked first (7.371/ha) followed by COR-
34 (6.501/ha). Out of ten entries of coriander under
IET analyzed for volatile oil at Jobner, maximum
recorded by UD-663 (7.731/ha) followed by UD-565
(6.831/ha).

In identification of drought source in coriander at Jobner
UD 10 was the best among the genotypes. In nutrient
supplementation through organic manures in coriander
integrated nutrient management recorded maximum
yield at Coimbatore, Dholi, Hisar and Raigarh, where
as recommended chemical fertilizer registered maximum
yield at Guntur and Kumarganj. At Coimbatore spraying
of 0.5% foliar spray of zinc sulphate recorded maximum
grain yield (772.44 kg/ha) where as soil application of
micro nutrient @ 25 kg/ha recorded more yield (2.42
t/ha) at Dholi. At Coimbatore and Pantnagar seed
treatment of coriander with Propiconazole was a
technology to control stem gall disease. In IET at Jobner,
UC 339 recorded maximum yield (726.74 kg/ha)
followed by UC 336 (671.88 kg/ha.)

Cumin

The cumin accession CUM-13 recorded maximum
seed yield of 687.5 kg/ha and volatile oil in the CVT at
Jobner. UC-239 followed by UC-274 and UC-225
were the best genotypes suited to limited moisture
conditions. Application of Trichoderma harzianum
@ 10kg/ha+ FYM @3 t/ha resulted in the minimum
wilt disease incidence (1.78%) and maximum seed
yield 579 kg/ha at Jobner where as soil solarization +
soil application of Trichoderma harzianum + spray

of Mancozeb @ 0.25% at 60 DAS recorded low
incidence of wilt at Jagudan.

Fennel

In the CVT of fennel, FNL 43 was the top yielder at
Jobner, Dholi and Jabalpur where as at Kumarganj

2 2

NDEF-5 (check), FNL 40 at Jagudan, FNL 42 at
Udaipur, were the top yielders. In IET entries JF 671-
1 (1273 kg/ha), HF 151 (2182 kg/ha), NDF 46 (1371
kg/ha) recorded maximum yield at Jagudan, Hisar and
Kumarganj respectively. Under IET, UF 168 recorded
maximum seed yield (2306.67 kg/ha) at Jobner. Under
CVT maximum volatile oil yield was recorded by FNL
46 (49.431/ha) followed by FNL 43(46.94 /ha). In the
evaluation of different insecticides / botanical against
seed midge, application of Thiamethoxam 25 WG @
0.0084% recorded the least seed wasp damage
(8.73%) at three and seven days after spraying at
Jagudan.

Fenugreek

Under CVT accession FGK 33(467 kg/ha) at
Coimbatore, Rajendra Kanthi at Dholi (2270 kg/ha),
FGK 28 (525 kg/ha) at Guntur, FGK 35 (2276 kg/
ha) at Jagudan, FGK 37 (2410 kg/ha) at Jobner, FGK
34 (1630 kg/ha) at Jabalpur, FGK 27 (585 kg/ha) at
Raigarh were the top yielders.

Under IET at Guntur, LFC 98 (562 kg/ha), at Jobner
UM 126 (2373 kg/ha) were the top yieldes. Among
IET trial 2010, RM 188 recorded (2.19 t/ha) maximum
yield at Dholi where as HM-425 (3.0 t/ha) performed
well at Hisar, RMt-1, UM29, UM13 were the top
yielders in irrigated conditions at Jobner. Similarly in
drought conditions UM 36, followed by UM 26, UM
10 was found to be ideal. Significant beneficial effect
of PGPR bioformulations were obtained in Fenugreek
by treating seeds with FK 14 + FL 18 at Jobner, Hisar
and Kumarganj whereas seed treatment with FL18
recorded maximum yield at Guntur. The salient findings
under different projects during 2011-12 are presented
in the following pages.

M. Anandaraj
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BLACK PEPPER

PEP/CI/1 Genetic resources

PEP/C1/1.1 Germplasm collection,
characterization, evaluation and conservation
(Pannivur, Dapoli, Pundibarai, Sirsi, Yercaud,
Ambalavayal, Chintapalli)

Germplasm of black pepper is maintained in all the

epper centres of AICRPS (Table 1). The germplasm
PEPP ( ) SEIP and number of developed berries / spike (64.1) were

more for ICP 48. The 100 berry weight was high for
Josegiri I (12.7 g/vine) followed by ICP48(11.2 g).
The dry recovery percentage was more for Alakkodan
(38).

maintained at each centre is evaluated every year. During
the year 2011, among six cultivars evaluated at
Panniyur , the cultivar Angamali recorded maximum
green berry yield (3.6 kg) followed by ICP 48 (3.1
kg) (Table 2). Number of spikes /vine was higher for
Angamali (1077) whereas Spike length (17.3 cm)

Table 1. Black peppr germplasm collections maintained at various AICRPS centers.

‘ ‘ lndlgenous |
| Cu]tivated ‘ Wild & related species |
Addion | Additon ,

| Center Existing (Aprll 2011.to | Existing | (April 2011.to Biodc L

| March 2012) March 2012) |

A |

‘ Chintapalli \ 58 ‘ R T i S 8 |
Dapoli 31 3 1 - 35

" Panniyur EE-R o BT SLe ik 302 |
Pechiparai 10 4 2 o 6 |

 Pundibari 19 ‘ : ‘ 8 ‘ 8T . ‘ 20 |
Sirsi 125 - 1 - | ' 127 |

l. Yercaud 127 ‘ 7 | 3 ‘ = ‘ 5 ‘ 137 |

| | |
. Total 597 | I S S R o |
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At Dapoli three types of black pepper have been
collected from Ratnagiri and Sindhudurg Districts and
added in the germplasm for evaluation. Total germplasm
consisting of 35 accessions have been maintained and
are being evaluated for various morphological and yield
characters.

At Pundibari 27 collections are being maintained and
during 2011-12 two new collections were added from
Terai region of West Bengal.

Totally 127 germplasm collected over the period are
maintained at Sirsi. Fifteen promising accessions were
planted to the standard during August 2011 and plants
are in the initial stage of growth.

Out of 72 accessions being maintained at HRS,
Yercaud, berry set was observed only in 28 entries
during this year. The other accessions did not set berry.
Acc.57 and 33 continued to perform well at Yercaud.

Though 47 black pepper accessions were collected at
Ambalavayal all of them damaged due to drought /
disease and fresh planting is to be carried out.

PEP/C1/3 Coordinated varietal trial (CVT)
PEP/C1/3.2 CVT 2000-SeriesV

(Chintapalli, Pampadumpara, Panniyur, Sirsi,

Ambalavayal)

Among the 12 varieties evaluated at Chintapalli,
maximum spike length was recorded by Cul.5489
(16.09 cm) followed by Panniyur-1 (Table 3).
Significantly higher number of berries per spike was

P
Table 2. Yield and attributing characters of promising germplasm lines maintained at Panniyur
Cultivars Green berry yield | Number of Spike No. of developed | 100 berry | Dry recovery
(kg/ vine) Spike/Vine | length (cm ) | berries/ spike weight (%)
Angamaly 3.601 1077 9.6 33.1 10.8 33
ICP 48 3.120 932 173 64.1 11.2 3
Chalakudy 2.710 764 12.2 32.0 108 | 31
Alakkodan 2.500 897 8.5 329 10.7 38
Karimunda 2310 842 8.0 26.3 103 | 4
Josegiri 11 2320 281 9.0 189 | 127 | 37

noticed in Panniyur-1 (85.7) followed by Cul-5489
(74.89) and Cul-5308 (71.67). Maximum yield was
registred by the accession Cul-5308 (4410.6 g/vine)
followed by Panniyur-1 (3200.4 g/vine). In terms of
fresh berry yield Cul-1041 (1270.0 g/vine), Cul-
5489 (1253.6 g/vine) and HP-813 (1291.3 g/vine)
were on par with each other.

At Pampadumpara the accession Cul -5308 registered
significantly higher dry yield of black pepper per plant
(766.51 g) followed by HP-1411 (527.92 g) and PRS
22(408.43 g). Hundred berry weight as well as volume
was the highest in Karimunda (6.44 g and 13.47ml).

At Panniyur out of 13 entries, maximum green berry
yield /vine was recorded by Cul.5489 (2.25 kg/vine)
followed by Cul 5308 (1.42 kg/vine). Cul.5489 was
significantly superior to all other cultures /varieties with
respect to number of spikes/vine (768) and spike length
(13.8cm).

Most of the entries started spiking and the dry berry
yield was maximum in Panniyur-1at Sirsi (1.20 kg/vine)
followed by HP-105 (1.08 kg/vine), PRS-17 (0.85
kg/vine) and HP-34 (0.82 kg/vine) which significantly
differed over others.

At Ambalavayal among different cultivars, Panniyur 1
recorded maximum spike length (15.28 cm), yield (1.54
kg/standard), number of spikes /standard (622.56), 100
berry weight (16.01g) and berry volume (17.42 cc).
Cul 1041 recorded maximum number of berries /spike
(149.73) followed by HP -105 (85.01).
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Table 3. Performance of CVT-2000 Black pepper at Chintapalli

Variety Length of Spike

(cm)
Cul-1041 10.14
Karimunda OP 10.14
Cul-5489 16.09
PRS-17 5.86
PRS-21 7.32
PRS-22 5.62
HP-34 9.15
Cul-5308 12.60
HP-105 11.23
HP-1411 11.81
HP-813 13.93
Panniyur-1 14.79
Sem + 0.35
CD 0.05% 1.04
CV % 5.67

PEP/C1/3.3 CVT 2006-Series VI

(Chintapalli, Pampadumpara, Panniyur, Dapoli,

Sirsi, Yercaud)

At Chintapalli maximum plant height was noticed in
Panniyur -1 (213.137 cm) that was on par with
Panniyur-8 (212.73 ¢cm). Maximum number of
branches per plant was observed in HB 20052
followed by PRS-88 (9.1) and ACC-33(9.1).

Observations on plant growth parameters at
Pampadumpara showed that all the ten entries did not
vary significantly for leaf length, and internodal length.
The ACC 33, Panniyur-1, ACC 106, Karimunda and
ACC 57 showed good growth and vigour in the field.

The trial was started during 2007 at Panniyur .The
planting of accessions were completed in 2009 and
the growth parameters were recorded. The stand of
the crop is satisfactory.

The trial was initiated during August 2008 at Sirsi,
Accession HB-20052 and PRS-64 initiated spiking
with 12 and 15 numbers, respectively.

In a varietal evaluation trial (CVT 2006) in black pepper
nine varieties has been planted in November 2008 at
Dapoli. Panniyur 1 recorded significantly higher plant

No. of berries per

Fresh berry yield (g)

spike
50.45 1270.00
27.22 167.80
74.89 1253.60
21.33 100.20
22.33 111.40
25.11 114.90
43.67 679.70
71.67 4410.60
59.33 1018.60
54.11 530.90
68.00 1291.30
85.78 3200.40
1.32 122.56
3.90 361.78
4.55 17.99

height (3.75 m) followed by C -1090 (3.70 m) and
PRS 64 (3.50 m). The spiking has started in Panniyur
- 1, PRS 64, HB 20052, ACC 106 and ACC 33.

At Sirsi plants are in initial growth stage. Among 12
entries, the height varied between 1.7 m and 3.6 m
maximum was in Sirsi-1 (3.6 m). Accession HB-20052
and PRS-64 initiated spiking with 12 and 15 numbers,
respectively.

At Yercaud the Acc. No.57 and Acc. No.33 of TNAU
—Yercaud Centre; Acc No. 53 (Ademane pepper) and
Acc. No. 106 (Kudragutta pepper) collected from Sirsi
centre of Karnataka; PRS 64 and HB 20052 of PRS
— Panniyur along with Panniyur 1 were planted at
Yercaud on March 2011 and crop is in vegetative phase
only.

PEP/C1/3.4 Evaluation of grafts, orthotropic and

runner shoots in black pepper

(Sirsi, Ambalavayal, Yercaud, Thadiyankudsai,

Panniyur)

Grafts and the rooted plants according to the treatments
were planted to the arecanut live standards during 2010-
11 at Sirsi. Plants are in initial establishment stage.
However, the height and the number of leaves were
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varied between 38-82 cm and 6-18 numbers in
different treatments. The maximum and the minimum
height (82 cm and 38 cm) as well as the leaf numbers
(18 and 6) was observed in the treatment of rooted 3
node runner shoot and the grafts of Panniyur-1
orthotropic shoots on Piper nigrum var. IISR Thevam
as rootstocks as well as grafts of Panniyur-1 runner
shoots on Piper nigrum var. IISR Thevam as
rootstocks and grafts of Panniyur-1 orthotropic shoots
on Piper nigrum var. [ISR Thevam as rootstocks,
respectively.

At Ambalavayal the orthotropic shoots and runner
shoots are planted in the poly bags for rooting

The grafts are being made and getting established in
the field at Panniyur.

At Yercaud the root stocks viz., Piper Colubrinum,
Shakthi, Thevam was established in ES12 for mass
multiplication. However, grafting has been initiated using
ortho, plagio shoots on wild black pepper, planted and
it needs continuous monitoring.

Three root stocks viz. P.colubrinum, IISR Sakthi and
IISR Thevam with scionas Panniyur-1 was planted in

“D” block of HRS, Thadiyankudsai. The per cent
establishment was higher in P.colubrinum x Panniyur

-1 with five nodes runner (84%) followed by
P.colubrinum x Panniyur -1 with three nodes runner
(76%) and the least was observed in IISR Thevam x
Panniyur-1 with 3 nodes of orthotropic shoots (44%).
All the plants are in initial vine stage and other
characters are too early to report.

PEP/CM/4 Nutrient management trial

PEP/CM/4.4. Development of organic package for
spices based cropping system-Observational trial

(Chintapalli, Panniyur, Sirsi, Dapoli)

At Chintapalli among the two treatments, vines treated
with inorganics (Recommended package of practices)
showed maximum plant height (2.95 m), length of
spikes (14.62 cm), maximum number of berries per
spike (91) and highest fresh berry yield (1911.34 g/
vine).

At Panniyur, recommended package recorded
significantly higher green berry yield of 1.87 kg/vine
compared to organic package which recorded green
berry yield of 1.03 kg/vine (Table 4).

Table 4. Yield of Blackpepper in organic farming at Panniyur

Treatments Spike yield No. of spikes  Green berry yield Dry pepper
(kg vine') (No. vine') (kg vine') recovery (%)

Fully Organic 1.03 255 0.81 33.64

Integrated 229 555 1.81 35.01

Fully Inorganic 1.87 407 1.48 33.43
CD (0.05) 0.29 93 0.256 -
CV (%) 15.7 21 17.5 -
SEm + 0.145 46 0.127 -

At Sirsi it was observed during 2011-12 that, the vines
treated according to the recommended package of
practices responded favourably and superior in its mean
dry berry yield (1.03 kg/vine) to the vines treated with
hundred percent organics (0.82 kg/vine).

At Dapoli the treatment, integrated package recorded
maximum plant height (2.50 m/plant) followed by
organic package (1.94 m/plant). Inorganic package

recorded lesser plant height (1.66 m/plant). The plants
are at initial stage of growth and flowering started in all
blocks.

PEP/CM/4.5 Organic farming in black pepper-
2006

(Panniyur, Dapoli, Pechiparai, Sirsi, Yercaud)

The trial was started during the year 2006 at Panniyur.
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During 2011-12, integrated treatment resulted in higher
green berry yield of 1.81 kg/vine which was significantly
superior to both - fully inorganic (1.48 kg/vine) and
fully organic treatment (0.81 kg/vine).

At Pechiparai trial was imposed in an established
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pepper garden (Table 5). The treatment consists of three
integrated, fully inorganic and organic. Ten vines were
selected per treatment. Integrated treatment (100 g
Azospirillum + 100 gN+40 g P,0 + 140 g KO +
FYM 10kg per vine) recorded maximum yield (3.75
kg/vine).

Table 5. Yield of black pepper inorganic farming at Pechiparai

Treatments Yield(kg/vine) Cost benefit ratio
Fully organic 2.51 1:1.80
Integrated 3.75 1:2.90

Fully inorganic 2.98 1:2.20

CV (%) 0.03 —

SEm + 0.16 —

CD (0.05) 0.52 —

The experiment has been restarted using Thespecia
populnea standard and variety Panniyur -1 at Dapoli.
The treatment integrated package recorded maximum
plant height (2.36 m/plant) followed by fully organic
package (1.70 m/plant). The treatment fully inorganic
package recorded lowest plant height (1.14 m/plant).
The plants are at initial stage of growth and flowering
started in all the blocks.

At Sirsi during 2011-12, the vines treated with 100
percent integrated and 100 % inorganic treatments
recorded significantly highest dry berry yield (1.10 kg/
vine and 0.94 kg/vine, respectively) compared to those
with 100 percent organics (0.87 kg/vine). Significantly
maximum berry yield was recorded during 2010-11
also but the yield was on par during 2007-08 to 2009-
10.

Application of FYM at 10 kg coupled with
Azospirillum 50 g, Phosphobacteria 50 g and VAM
200 g per vine had resulted in high fresh berry yield
(14.7 kg/vine) ,dry berry yield (4.3 kg/vine), high spike
length (12.5 cm) and number of berries (72 berries/
spike) atYercaud.

PEP/CM/4.6 Standardisation of drip fertigation
(Panniyur)

Drip fertigation units were installed as suggested by
Jain Irrigations and the trial was started during 2011-
12 and fertilizes were applied.

PEP/CP/5 Disease Management Trial

PEP/CP/5.1 Adaptive trial on management of

Phytophthora foot rot of black pepper in farmers field
(Ambalavavyal)

There was no significant difference between treatments
for disease incidence and yield. The control plot showed
more yellowing and defoliation and death of vines
compared to the treated plots with Trichoderma or
Bordeaux paste.

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

(Dapoli, Pannivur, Chintapalli, Sirsi,
Pampadumpara)

At Dapoli survival and growth of black pepper cuttings
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of [ISR-Shakthi, IISR-Thevam and Panniyur-1 and of
the standards (Ailanthus malabarica) were
satisfactory. So far, incidence of foot rot disease caused
by Phytophthora capsici was not noticed during the
first two years.

The trial was restarted in 2011 and plants are in
establishing stage at Panniyur. The application of
Akomin (Potassium phosphonate) and Trichoderma
harzianum in Shakthi variety resulted in better plant
height than other treatments.

Rooted cuttings of IISR Shakthi, IISR Thevam and
Panniyur 5 were planted in the main field at Chintapalli.
However due to transplantation shock and heavy down
pour of rains immedietly after planting, there was huge
mortality of rooted cuttings (90%). Some of the left
over excess cuttings of IISR-Thevam and Panniyur-5
were multiplied in the shaded net house and planted in
July, 2011 which has been survived and plant stand is
approximately 75% till on date. However, [ISR-Shakthi
couldn’t be rescued and they have to be procured from
IISR-Calicut and will be planted.

At Sirsi Black pepper variety IISR Shakti showed
tolerance to Phytophthora foot rot by depicting least
disease incidence (12.58%) and it was followed by
IISR Thevam (15.17%). But, variety Panniyur-1 was
highly susceptible (19.24%) to the disease . The disease
incidence was least (11.10%) in vines irrespective of
varieties wherein the vines were sprayed (2 1/vine) and
drenched (3 I/vine) with consortium of bacteria (for
growth, nematode and Phytophthora suppression
(IISR 6 and IISR 859) and soil application with
Trichoderma harzianum (MTCC 5179) @ 50 g per
vine with one kg of neem cake to the root zone during
pre monsoon (June 2011) and post monsoon (Aug
2011). This treatment was statistically on par with other
with
potassium phosphonate (@ 0.3 per cent) as spraying

two treatments wherein vines were treated

and drenching with incorporation of Trichoderma
harzianum (MTCC 5179) @ 50 g per vine with one
kg of neem cake to the root zone during pre monsoon

( June 2011) and post monsoon (Aug 2011) also
exhibited less disease incidence (11.72 %) and vines
were protected with consortium of bacteria ( for
growth, nematode and Phytophthora suppression
(ISR 6 and TISR 859) as spraying and drenching also
rendered less disease (12.95 %).

Black pepper variety IISR Thevam recorded
maximum height (1.90 m height) as compared to IISR
Shakti (1.59 m ) and Panniyur-1(1.53 m ) and were
on par with each other at panniyur centre. The height
of the vines were less (1.19 m ) in the case of
unprotected treatment as check irrespective of varieties
viz., IISR Thevam (1.57 m height), IISR Shakti (1.03
m ) and Panniyur-1 (0.98 m ).

The experiment was restarted during June 2010 at
Pampadumpara. All the three varieties of black pepper
such as Panniyur — 1, IISR-Shakthi, and IISR Thevam
were planted for evolving a management strategy for
foot rot of black pepper.

PEP/CP/5.4 Effectiveness of new molecules of
fungitoxicants against Phytophthora foot rot of
blackpeppr in existing plantation

(Sirsi, Chinthapalli)

At Sirsi Black pepper vines applied with new molecules
of fungi toxicant @ 0.1 % Fenamidon (10%) +
Mancozeb (50 %) (Sectin) alone and Fenamidon
(10%) + Mancozeb (50 %) (Sectin) as spraying (@ 2
I/vine) and drenching (3 I/vine) along with bioagent
Trichoderma harzianum (MTCC 5179) 50 g with
one kg of neem cake as soil application separately
during first week of June 2011 and third week August
201 Iresulted in effective reduction of leaf infection
(6.69% and 8.67%), yellowing of vines (7.34 PDI
and10.00 PDI), defoliation (5.34 PDI and 6.67 PDI),
death of vines (4.00 % and 5.35 %) and maximum
yield (3.12 and 2.80 kg/vine (Table 6).
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NGO

Table 6. Effect of new molecules of fungitoxicants against Phytophthora foot rot of

blackpeppr in existing plantation at Chinthapalli

Treatments Yellowing Defoliation Death of Yield / Vine
(%) (%) Vines (%) (kg)

Tl Spraying and drenching with 0.1 % of

Fenamidone (10 %) + Mancozeb (50 %) (Sectin)  15.52 2293 13.11 241
T2 Spraying and drenching with 0.1 % of

Fenamidon (10 %) + Mancozeb (50 %)

(Sectin) + Soil application of T harzianum

(MTCC-5179) 50 g/vine with 1 kg neem cake 11.57 18.98 9.68 3.01
T3 Spraying and drenching with 0.2% kocide +

after 10 days soil application of 7. harzianum

(MTCC 5179) 50g/vine with 1 kg neem cake. 18.27 16.94 15.23 2.38
T4 Potassium phosphonate (0.3%) + Trichoderma

harzianum (MTCC-5179) 10.80 13.39 10.54 292
T5 Control 22.48 33.06 22.11 1.53
SEM + 1.21 1.94 1.25 0.12
CV % 15.37 18.54 17.78 10.15
CD (P=0.05) 3.76 6.07 3.91 0.38

The experiment was initiated during 2011-
12 at Horticultural Research Station, Chintapalli.
Application of Potassium phosphonate (0.3%) +
Trichoderma harzianum (MTCC-5179) reorded
less yellowing and defoliation that was on par with
spraying and drenching with 0.1 % of Fenamidon (10
%)+ Mancozeb (50 %) (Sectin) + Soil application of
T harzianum (MTCC-5179) 50 g/vine with 1 kg neem
cake and yield recorded was 2.92 kg/vine and 3 kg
vine respectively.

PEP/CP/6 Pest management Trial

PEP/CP/6.2 Management of Erythrina gall wasp,
a popular standard of black pepper

(Mudigere, Pampadumpara)

The investigation was under taken during 2011-12, in
both black-pepper and betel vine growing areas of
Karnataka at Mudigere. The incidence of pest was
recorded on two species of Erythrina, viz., Erythrina
indica, Erythrina fusca in all the places except on

Erythrina subumbrans which was almost free from
gall wasp. Further, that species was screened against
this pest intensively both under field and poly house
conditions and there was no incidence recorded and it
was free from gall wasp, later same has been sent for
identification to Botanist with different parts of plant
for proper identification.

At Pamadumpara survey has been conducted to
ascertain the sevearity of gallwasp infestation in
Erythrina a popular standard of black pepper in
different panchayats of Idukki District. Three types of
Erythrina black thorned, white thorned and thornless
have been identified to be used as standard of pepper
vines.The infestation was found severe in black thorned
forms followed by white thorned types. Thornless
Erythrina were found to be more resistant to
infestation. Treatments were applied on Erythrina

standards at farmer’s pepper field. But it was
observed that the natural infestation come down below
25 % during August — September and continues till

now.
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CARDAMOM
CAR/CI/1 Genetic resources

CAR/CI/1.1 Germplasm collection,

Characterization, evaluation and conservation

(Pampadumpara, Mudigere)

This program was started in 1986 at CRS,
Pampadumpara. Survey was continued attempting to
collect superior genotypes with special characters viz.,
high yield, tolerance to biotic and abiotic stress
conditions and good quality capsules (possessing
boldness, parrot green colour, superior aroma as well
as flavour). A total of 163 cardamom accessions are
presently conserved in the gene bank (Table 7). Among
them 73 cardamom accessions (CRSP 1-73) got IC
numbers (547920 to 547992) from National Bureau
of Plant Genetic Resources, New Delhi.

AtMudigere Germplasm collection lines (132) have
been replanted during the 2010 as the cardamom
plantation (trial) was very old. The observations on
different growth and yield parameters will be recorded
from the third year after planting.

Table 7. Cardamom germplasm collections of
AICRPS centers

Center Indigenous | Total
Cultivated| Wild and |
related sp. |
Mudigere 141 - 141
Pampadumpara 162 1 163
Total 303 1 304
CAR/CI/2 Hybridization

CAR/CI/2.2 Hybridization and selection in

cardamom
(Mudigere)

A crossing block involving elite clones of M-1, M-2,
HS-1, Njallani Gold, SKP-14 and CL-726 was
established at a closer spacing of 6’ x 3’ in order to
generate all possible cross combinations through both
random open pollination and hand pollination. All the
clones were good general combiners and belong to
Malabar type, while Njallani green gold is a Vazhuka
type. Thirty six new F, combinations were produced
by crossing six different improved/ elite genotypes in
all possible combinations and seedling will be raised
and evaluated to identify the high yielding genotypes in
coming years.

CAR/CI/3 Coordinated varietal trial
CAR/CI1/3.5 CVT 2005-series
(Pampadumpara, Mudigere)

A total of seven accessions namely MCC 73, MCC
309, MCC 246, MHC 26 (ICRI, Myladumpara), CL
722 (RARS, Mudigere), PS 27 (CRS,
Pampadumpara) and Green Gold (check) are being
evaluated for adaptability to high ranges of Idukki
district at Pampadumpara. Vegetative and yield
characteristics of these accessions were evaluated.
Maximum Fresh weight (2805 g) and dry weight (597

< .18’ <



g) of capsules per plant was recorded in the accession
PS 27. MHC 26, MCC 26, MCC 246, GG (Njallani)
and MCC 309 were the next better performers. The
100 capsule weight and volume of PS 27, MHC 26,
MCC 246 and GG (Njallani) did not vary significantly.

Trial comprising of eight clones from different research
center was initiated in 2005-06 in RCBD with 3
replications at Mudigere (Table 8). MCC-309

=
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recorded highest dry capsule yield of 290.17 kg/ha
followed by PS-27 (280.15 kg/ha) and CL-722
(275.50 kg/ha) than the best check M1 (Ch) (254.67
kg/ha). Over the years, genotype CL-722 (301.16
kg/ha) recorded maximum yield followed by PS-27
(280.06 kg/ha) than the best check M1 (218.45 kg/
ha).

Table 8. Performance of CVT 2005 Cardamom at Mudigere

No. of No. of No. of  Panicle  No. of No. of 100 Dry
Entries suckers/ Bearing panicles/ length capsules/ inter  capsule - capsule

plant.  suckers/ plant. (cm) panicle  nodes/ green wt (yield kg/
plant. panicle (g) ha)
CL-722 20.89 11.00 58.85 50.08 18.55 19.11 51.0 275.50
PS -27 19. 89 13.78 53.19 41.72 17.45 18.67 40.72 280.15
MCC-309 19.42 12.44 60.11 46.82 16.25 16.44 45.67 290.17
MCC-246 19.44 13.00 65.33 52.33 20.44 18.77 44.20 274.00
M2 (Ch.) 18.65 9.92 48.59 4143 15.81 16.33 41.20 199.85
MI(Ch.) 18.44 9.55 41.33 35.36 14.85 15.33 43.60 254.67
Expt.Mean 1897 11.31 53.78 43.17 17.21 16.25 257.96
CD (0.05) 208 293 5.17 237 2.49 231 539 46.89
CV % 10.22 20.56 8.97 13.33 13.49 13.30 7.71 25.88

CAR/C1/3.6 CVT 2007/2009-series VI with reSpeCt to all the parameters studied at

(Mudigere, Pampadumpara, Myladumpara,
Sakleshpur, Appangala)

The trial has been laid out during the year 2009 at
Mudigere. Entry CL-726(282.20 cm) was found to
be tallest followed by IC-34987 (254.90 cm) and the
entry IC-34987 (18.10) recorded more number of
suckers/plant followed by IC-547185 (18.0) and the
yield parameters will be recorded from third year
onwards.

A total of 13 accessions viz IC 349545, IC 349651,
IC 547167,1C 547185, CL 726, CL 691, PL NO 14
(CRSP 158), CR 6 (CRSP -19), MCC 346, SKP
104, SKP 164, PV 2 and Green gold (local check)
are being evaluated for adaptability to high ranges of
Idukki district at Pampadumpara. The number of tillers
per clump did not vary significantly between varieties.

Results showed that all the genotypes varied each other

Myladumpara. Among the entries, PL-14 (RRS,
Pampadumpara) was found to be superior with respect
to yield contributing characters. The variety ICRI-2
(check) recorded more number of tillers per clump
compared to other entries tested for performance.

At Sakleshpur significantly more panicles (40.4),
racemes/panicles (22.9) were observed in IC 34987
followed by SKP 164 (39.2 and 22.1 respectively).
Significantly more capsules (4.0) were found in MCC
260 followed by SKP 164 (3.9). Maximum per plant
yield recorded by IC 34987(958.7g) followed by
SKP164 (948.8g). Maximum percentage (62.5 %)
of bold capsules (capsules retained in 8 mm sieve) was
found in MCC 346 followed by SKP 164 (61.2 %).

AtAppangala IC 34965 1recorded the highest yield
(1764 kg/ha) followed by IC 547185 (1449 kg/ha).
All the Appangala entries along with Pl. No.14
recorded more than 1000 kg dry yield per ha .

0’69)‘0
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CAR/CV/4 Varietal Evaluation Trial (VET)

CAR/C1/4.1 Initial Evaluation Trial-1

(Mudigere)

Trial was initiated during 2009 at Mudigere. Among
the growth parameters, plant height was maximum in
12-7-D11 (252.80 cm) and total suckers /plant was

maximum recorded by the entry 7-12-D11 (11.93)
followed by 7-24-D11 (11.53).

CAR/C1/4.2 Initial evaluation trial -11
(Mudigere)

This experiment was initiated in the year 2009 at
Mudigere. The selection 800 recorded maximum
height (275.20 cm) followed by Valley No.1 (270.40
cm). Maximum number of suckers/plant was recorded
by CL-720 (14.83) followed by Valley No.1 (13.73)
than the best check M2 (11.07).

CAR/CM/5 Nutrient management Trial
CAR/CM/5.1 Effect of different irrigation
schedule and fertilizers on yield of cardamom
(Mudigere)

Application of irrigation water 9 liter/clump/day along
with 100% recommended dose of fertilizer through
drips recorded the highest capsule yield (180.15 kg/
ha) that was on par with irrigation 9 liter/clump/day
with 75% Recommended fertilizer dose (179.78 kg/
ha).

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

(Pampadumpara)

The experiment was started during 2011at
Pampadumpara in the variety PV 2 and the treatments
are being given as per schedule.

CAR/CM/5.3 Organic farming in Cardamom
(Mudigere, pampadumpara)

Application of organics with bio-fertilizers recorded

significantly higher yield than only organics at
Mudigere. The maximum dry capsule yield (230.66 kg/
ha) was obtained with recommended package which
is superior over all other treatments.

At Pampadumpara the treatments were given as per
schedule to study the effect of different organic
amendments on growth and yield of cardamom variety
PV 2.

CAR/CM/5.4: Liming in Cardamom
(Pampadumpara)

At Pampadumpara the experiment is laid out to study
the effect of different liming materials on growth and
yield of cardamom variety PV 2.

CAR/CP/6 Pest and disease management Trial

CAR/CP/6.4 Management of cardamom root grub
through entomopathogenic nematodes

(Pampadumpara)

Experiment was conducted at CRS, Pampadumpara
to evaluate the efficacy of two isolates of
Heterorhabditis sp at two different concentrations and
in combination with imidacloprid (0.006%) against
cardamom root grub. Results of the experiments
conducted during the period 2006-07 and 2010-11
proved that the native isolate H. indica alone or in
combination with Imidacloprid (0.006%) effectively
reduced the grub population.

CAR/CP/6.7
biopesticides in cardamom against thrips and
shoot and capsule borer

Evaluation of new insecticides/

(Mudigere, Pampadumpara)

At Mudigere the treatments significantly influenced the
total healthy capsules compared to untreated control.
All the harvests indicated maximum damage with thrips
compared to borers. Application of Methomyl@ 1.5
gm per lit of water and Acetamiprid @ 0.5gm and
Imidacloprid @ 0.5 ml found to be effective and
superoir over standard check (Mudigere practices).

*®(20)®-
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At Pampadumpara the experiment was restarted in
September 2011 as per the proceedings of XXII
workshop of AICRP on spices.

CAR/CP/6.8 Comparison of effect of chemical

pseudostem rot are T1 (Bavistin 0.2%), T4
(Trichoderma harzianum 50 g +1 kg neem cake as
basal application + consortium of bacteria as spray and
TS (Trichoderma harzianum 50 g + 1 kg neem cake
as basal application and Pseudomonas fluorescens

treatments as well as bio-control agents against
) 8 = 10% (cfu/g) as spray. The effect of these treatments were
pseudostem rots of cardamom <, ; s

significantly higher than the application of Pseudomonas

»J - . .
(Pampadumpara) fluorescens alone, consortium of bacteria alone and

At Pampadumpara the treatments effective against ~ thatof control.

LARGE CARDAMOM
LCA/CI
LCA/CY

Genetic Resources
Germplasm of Large cardamom
(Gangtok)

Survey was conducted at large cardamom growing area
of Sikkim and Darjeeling district of West Bengal to collect
germplasm (Table 9). Nienteen accessions were
collected and conserved at germplasam conservatory
of Kabi (N. Sikkim) of which 5 accessions (SCC 227-
231) were collected during 2011-12. Of this 9 accessions

on diseases escape. Recived IC number for 13
collections during 2009-11 from germplasm division
NBPGR New Delhi.

were selected based on high yield and other specific
desiarable characters and 10 accessions were based

Table 9. Large cardamom collections maintained at ICRI Regional Research station, Gangtok

Center Indigenous Exotic Total
Cultivated Wild & related Existing  Addition
species (April 2011.
to March
2012)
Existing Addition Existing Addition
(April 2011. (April
to March 2011. to
2012) March
2012)
ICRLRRS,
GANGTOK 215 05 11 NIL NIL NIL 231
s (21O
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LCA/CP/1.1.
tolerant lines in large cardamom

Evolving disease and pest

(Gangtok)

Forteen disease (blight caused by Colletotrichum
gleosporioides) escapes were collected from Sikkim
and Darjeeling hills of West Bengal. Six units of each
accession were planted in ICRI research farm at Kabi
for further multiplication and evaluation.

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

ICRI regional research station (Gangtok)

Monitored trial plot at singhik and phytosanitation
was maintained. Data recorded as per the programme.

ICAR Research Complex, Gangtok
(Gangtok)

A survey on disease incidence of Large Cardamom
had shown that minimum blight disease in Varlangey

GINGER

GIN/CIN Genetic Resources
GIN/CI/1.1 Germplasm collection,
characterization, evaluation and conservation
(Dholi, Kumarganj, Solan, Pundibari, Pottangi,

Raigarh)

The ginger germplasm maintained at various AICRPS
centres are given in Table 10. At Dholi, out of forty
seven accessions of ginger collected , only seven
accessions namely RG-16, RG-18, RG-20, RG-29,
RG-26,RG-21 and RG-3 recorded the maximum yield
ranging from (7.30 kg to 10.90 kg/7. 2 m ?) compared

and Seremna cultivars whereas maximum in the
selection ICRISKM-1. Among several insect
pollinators, Bumble bee, Bombus harmorrhoidalis
was identified as main pollinator of Large Cardamom.
Studies on disease occurance and standardization of
management practices, Bavistin + Mancozeb @ 3g/lit
was found to be effective for management of leaf blight
of Large Cardamom. Neem formulations like
Nimbicidine @ 3ml/l and Bacillus thuringiencis @
2¢/1 were found to be effective against leaf eating
caterpillar, shootfly and stem borer of Large Cardamom
at Gangtok.

In a study on efficacy of organic manure on production,
growth and yield of Large Cardamom the combination
of vermicompost and neem cake (T6) found to be
effective for better growth and spike /clump in
comparison to other treatments. Cultivation of
Varlangey variety in 75% shade resulted in maximum
growth and yield (253 kg/ha).

to check variety Nadia (6.50 kg/m?). Among seven
promising accessions, RG-3 registered maximum yield
(10.90 kg/7m?) followed by RG-21 i.e., (9.05 kg/7
m?).

“.




Table 10. Ginger germplasm collection of
AICRPS centres

Centre Indigenous Exotic  Total
Dholi 47 - 47
Kumarganj 61 - 6l

Pottangi 175 - 175
Pundibari 58 - 58

Raigarh H - 44
Solan 236 - 236
Total 621 621

Outof 61 germplasm evaluated at Kumarganj, NDG-
55 produced 34.24 t/ha fresh rhizomes of ginger
followed by NDG- 28 (14.60 t /ha).

At Solan, two hundred and thirty six ginger collections

AICRPS Annual Report 2011-12
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were evaluated for rhizome yield and other horticultural
traits. The yield of 21 best genotypes varied from 11.98
t/ha (SG-865) to 22.67 t/ha (SG-707). Yield of four
lines viz., SG-707 (22.67 t/ha), SG-Path 4 (22.40 t/
ha), SG-857 (21.75 t/ha) and SG-12/04 (21.47 t/ha)
excelled the check Himgiri which yielded 21.35 t/ha.
The rhizome rot disease incidence varied from 10.00-
27.71% with 13.13% and 11.04% in SG-707 and
Himgiri, respectively.

Out of fifty six germplasm of ginger were evaluated at
Pundibari, maximum disease incidence was noticed in
the accession GCP-26 (87.5%) whereas lowest disease
incidence was shown by GCP-08 and GCP-54
(5.00%). Highest rhizome yield/plant was exhibited by
GCP-14 (443.33 g) whereas lowest rhizome yield /

Table 11. Performance of genotypes in Coordinated Varietal Trial in ginger

at Pottangi from 2007-2011

Fresh rhizome yield(kg/3m?)  Proje %  Dry E. Oleor Rot Wilt

Entries Aver Cted Increase reco oil esin (%) (%)
2007 2008 2009 2010 2011 age Yyield over very % (%)
Yield (@/ha) check (%)
IG-1 B 66 5200 64" Tl 6.7 1470 2000 43 4 243 14.6
1G-2 T6: | 7 64 62 63 67 1480 172 12 4.2 226 20.1
1G-3 64 65 50 54 7.1 6.0 1340 181 14 53 21.2 183
SG-646 9.1 8.1 6.2 84 80 8.0 1750 213 13 64 184 134
VB2 123 87 76 97 98 96 2160 203 212 12 66 11.2 84
Acc-35 104 72 6.4 86 83 82 180.0 202 12 64 124 10.6
Singhjhara 112 7.7 7.1 972 g2 &7 1910 21:3 1.1 Si4 114 174
S-692 111 78 60 86 84 83 1820 214 14 52 214 18.6
Acc-117 107 74 6.1 83 78 80 1770 21,2 112, 54 132 19.0
V.S§,-8 104 8.2 74 92 102 9.1 2000 214 13 6.1 124 143
V,S,-2 112 8.1 80 101 84 9.1 201.0 138 207 13 6.1 11.6 13.7
V.§,-8 11.3 83 73 104 76 89 1970 221 13 | 62 1220 106
V.E> 127 86 84 104 98 99 220.0 2438 223 12, 3 104 11.2
V,C-3 116 82 | @2 1 Z1 192, | 82 | 150 202 1.2 33 172 146
Suprabha 96 74 66 83 82 8.0 1760 212 113 54 164 133
CD (0.05) 2.1 142 113 NS NS 147 323 1.2 NS 0.06 14 2.1
7
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plant were recorded by GCP-43 (46.00 g).

At Pottangi out of 145 germplasm studied, 27
accessions recorded more than 5 kg/3m? fresh rhizome
yield, ranged from 2.10 kg to 10.4 kg/3 m’. The highest
fresh rhizome yield was recorded by V E -5 (10.4 kg/
3 m?) followed by PFLR (9.6 kg/3 m?) and KG-47(9.4
kg/3 m?).

GIN/CI1/2 Coordinated Varietal Trial
GIN/CI1/2.3 CVT 2006 — Series VII
(Pottangi, Pundibari, Kumarganj)

At Pottangi analysis of data pooled over 5 years
indicated that out of 15 entries tested, it was found that
the entry V E -5 (22.0 t/ ha) was the top yielder with
the yield increase of 24.8 % than the check variety
Suprabha (17.6 t/ha) followed by V3E5-2 (21.6 t/ha)
and VS -2 (20.1 t/ha) (Table 11).

At Pundibari NDG-1 registered the highest projected
yield (17.07 ton/ha) and V,E.-2 recorded the
projected yield (7.80 ton/ha). Highest disease incidence

was noticed in GCP-5 whereas lowest was in the case
of NDG-5 (1.67%).

At Kumarganj among seven genotypes evaluated,
maximum fresh rhizome yield of 14.47 t/ha was
recorded byV E.-2 followed by 14.1t/hain NDG 5.

GIN/CI/3 Varietal Evaluation Trial
GIN/C1/3.1 Initial evaluation trial 2010
(Dholi)

Nine promising genotypes along with check variety
Nadia were tested under initial evaluation trial at Dholi.
Among the entries and check, six entries namely RG-
9, RG-13, RG-24, RG-30, RG-32 and RG-38
recorded significantly maximum yield (14.75, 13.20,
15.65, 12.40, 17.20 and 15.20 t/ha respectively) as
compared to the check variety Nadia (9.55 t/ha).

GIN/C1/3.2 Initial evaluation trial 2011
(Solan)

This trial was started during the year 201 lat Solan.

Average yield varied from 21.35 t/hato 27.8 t/ha. The
genotype SG-26/04 recorded maximum yield (27.8 t/
ha) followed by SG-908 (27.67 t/ha) and SG-08/04
(26.78 t/ha) whereas the check Himgiri yielded 21.37
t/ha. The rhizome rot disease incidence varied from
10.00 -13.12% with minimum in SG-26/04 and SG-
908.

GIN/C1/3.4 Comparative yield trial
(Pottangi)

Out of the average performance of six entries tested
in seven years, the V 1S|'2 (23.5 t/ha) was the top
yielder with the yield advantages of 23.5% over the
check Suprabha (17.8 t/ha), followed by V,E.-2
(21.6t/ha) and ZO-2(21.4 t/ha).

GIN/CI/3.5
interaction on quality of ginger

Genotype X Environment

(Solan, Pottangi, Chintapalli, Mizoram,
Barapani, Pundibari, Kanke, Pasighat, Kalyani,
Appangala.)

At Solan average yield varied from 14.32 t/hato 21.67
t/ha and local check SG-827 recorded maximum yield
21.67 t/ha followed by Himgiri 21.35 t/ha. The rhizome
rot disease incidence varied from 11.04 to 14.17%
with minimum in SG-827 and Himgiri.

At Pottangi it was revealed from the analyzed data of
11 clones in three years that the clone V E-2(21.6 /
ha) was the highest yielder among all the entries with
rhizome yield advantage of 23.4 % over the check
Suprabha (17.5 t/ha).

At Chinthapalli out of the ten varieties allotted in this
programme only 6 varieties were received from different
centers and maximum fresh rhizome yield was
registered by Variety Varada (22.24 t/ha) followed by
variety Suprabha (16.05 t/ha) and lowest yield was
recorded by Himgiri (13.01 t/ha). All the genotypes
were susceptible for ginger rhizome rot disease and

the symptoms appeared from the month of August
(Table 12).
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Table 12. Morphological and Yield traits of ginger under GXE interaction at Chintapalli

Treatments Plant Stand Plant height No. of Rhizome Rhizome Fresh
(No./40) (cm) tillers/ yield/plant yield/plot rhizome
plant (grams) (kg.) yield (t/ha)

Himgiri 18.33 35.3 12.3 251.2 5.07 13.01
Suravi 2333 24.3 9.7 2514 5.50 14.13
Suprabha 29.76 38.0 17.0 301.8 6.25 16.05
Rejatha 22.00 39.6 127 204.7 5.38 13.83
Mahima 24.33 39.0 13.6 286.3 5.67 14.57
Varada 30.76 44.0 20.6 514.3 8.66 22.24
Narsipatnam 17.33 41.0 16.0 262.3 4.69 12.04
SEM + 1.160 0.53 0.43 5.63 0.179 -
CD 5% 3.615 1.65 ¥35 17.56 0.557 -
CV % 8.493 2.46 5.15 3.16 5.25 -

AtMizoram leaf area was highest for Nadia (44.0 cm)
that was on par with Himgiri (40.13cm) and Nisapui-
Local (39.5 cm?). The maximum yield was recorded
by Himgiri (18.1t/ha) followed by Nadia (15.5t/ha),
Varada (14.1t/ha) and Mahima (13.0 t/ha).

Maximum oleoresin was observed in Khasi Local
(10.51%) whereas lowest was found in Suprabha
(3.70%).

At Pundibari the genotype GCP-5 (local check)
showed the highest projected yield (11.70 t/ha.),
followed by surabhi (7.36 t/ha). The quality analysis

Planting was done in relatively low lying area and the
growth was not up to the mark at Barapani. Maximum
yield was registered by Mahima (5.22 t/ha) followed
by Nadia (4.44 t/ha). Maximum crude fibre was
recorded by Khasi Local (7.80%) followed by Mahima
(7.28%) whereas, Rejatha recorded highest dry matter
content (22.90%) followed by Himgiri (22.63%).

data from Solan centre revealed that Suprabha
containsed highest dry matter (18.26%) and oleoresin
(6.8%). Surabhi had highest essential oil (1.8%) and
Mahima had highest crude fibre of 5.2 % (Table 13.)

Table 13. Quality parameter under GXE interaction in ginger at Pundibari

Genotype/ variety Dry matter(%) Oleoresin (%) Essential oil (%) Crude Fibre(%)

Varada 16.75 5.8 1/ 4.4
Surabhi 17:23 6.2 1.8 4.8
Suprabha 18.26 6.8 252 5.1
Mahima 17.95 6.3 1.76 52

Pooled data of three years (2009-10) to (2011-12)
at Kanke revealed that highest yield per ha was
observed in suprabha (28.38t) followed by Suruchi
(24.13 t) and lowest by Rejatha (16.33t/ha). Highest
dry recovery was noticed in Suruchi (20.88%) followed
by Surabhi (21.50%) at Kanke (Ranchi) condition.

Growth, yield and quality parameters were studied
among the nine varieties of ginger at Pasighat,
Arunachal Pradesh. Variety Surabhi recorded maximum

yield (24.17 t/ha of fresh rhizome) followed by Nadia
(23.25 t/ha) and Varada (21.64 t/ha) whereas lowest
yield was recorded by variety Rejatha (18.32 t/ha).

At Kalyani out of 10 varieties, maximum yield /plant
recorded by the genotype Gorubathan with projected
yield (25.18 t/ha ) followed by Surabhi (22.51 t),
Suprabha (0.244 kg and 22.48 t), and Suruchi (0.228
kg and 21.00 t) and the lowest yield was recorded by
Varada (9.35t/ha) ( Table 14).
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Table 14. Morphological and yield of Ginger under GXE at Kalyan

Genotypes Plant height  No. of tillers/ Leaf area Average yield/ Projected
(cm) clump (cm? ) plant (kg) yield (t/ha)
Suprabha 66.43 22.03 33.18 0.244 22.48
Suruchi 65.40 17.50 27.38 0.228 21.00
Surabhi 56.80 15.77 23.68 0.245 2251
VS, -8 61.63 16.70 30.53 0.198 18.18
Himgiri 58.47 13.93 36.75 0.181 16.62
Varada 64.37 15.40 29.67 0.102 9.35
Mahima 52.33 10.07 26.50 0.108 9.84
Rejatha 57.43 12,73 24.57 0.092 8.46
Gorubathan
(local cv.) 77.13 13.80 21.27 0.274 25.18
Sambuk
(local cv.) 60.00 12.80 29.23 0.115 10.55
SEm (%) 1.45 0.43 0.52 0.01 0.72
C D (0.05) 4.30 1.27 1.55 0.02 0.25

At Appangala plant height was found to be the
maximum in Mahima (35.36 cm) followed by Himgiri
(29.9 cm) whereas minimum height was recorded by
Suprbha (21.99 cm). Mahima recorded the maximum
yield (15.76 t/ha) followed by Varada (15.59 t/ha).

GIN/Cl/4.1
other centers for quality

Evaluation of germplasm from

(Solan)

Forty best performing collections were analyzed at
Solan. The dry matter content (%) and crude fibre (%)
ranged between 16.00 (Suprabha) to 23.73 (SG-
1083) and 4.23 (SG-823) to 5.30 (SG-969),
respectively. Essential oil (%) and oleoresin contents
(%) varied from 0.63 (SG-08/04) to 1.97 (SG-707)
and 2.77 (SG-08/04) to 5.29 (SG-1032) respectively.
High yielding collections SG-26/04 and SG-908 were
found superior/ comparable for dry matter content,

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

GIN/CM/5  Nutrient Management Trial

GIN/CM/5.2 Organic farming in ginger — 2006
(Pundibari, Pottangi, Kumarganj, Raigarh)

Analysis of data pooled over 5 years indicated that
application of organic nutrients in ginger at Pundibari
(T,) produced maximum yield (4.28 kg per plot)
followed by application of fully integrated nutrients with
plot yield 3.22 kg/plot.

AtPottangi there was significant difference among the
three treatments for fresh rhizome yield of Ginger (Table
15). Application of recommended inorganic inputs
produced the maximum fresh rhizome yield (18.2 t/
ha). The lowest rhizome yield of 14.30 t/ha was
recorded by T1 (fully organic) with 21.2 % yield
disadvantages over T, (fully inorganic).
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Trea Fresh rhizome yield(kg/ 3m?) Proje (%) | Rot | Wilt | Leaf| Dry | E Ole (C:B
tme cted |pecr| (%) | (%) | spot reco| oil | ore |ratio

nts 2006 | 2007 | 2008 2009 2010 | 2011  Avg. | Vield eqgqe (%) | very| (%) | sin

Yield |(g/ha) gyer (%) (%)
T3

T, |64 | 68 | 61 |62 |66 | 67 |65 |143.0/121.2 | 168 (182 [ 15.7 |22.1 | 14 | 89 [1:1.68

T, |72 | 78 | 66 |67 |73 | 74 |72 [1580[132 | 137|136 122|212 | 13 | 7.7 |:L71

T, |84 |92 |72 |71 | 9.1 | 87 | 83 |182.0 116 |1 10.7 | 11.2:121.7 | 1.3 | 82 (1:1.82
D@ NS | 1.6 | 1.2 [NS | 0.8 | 1.1 [1.18 | 2.6 ‘ \ 0 | (O I 0 ‘NS NS [ -

1

At Kumarganj, maximum yield (52.34 g/ha) was GIN/CP/6 Disease Management Trial

recorded by the application of 50 % recommended
dose of fertilizer (60:40:40 kg NPK/ha) + 50% FYM
(10 t/ha) + Azosporillum (5 kg /ha) + seed treatment
and soil application of Pseudomonas fluorescens +
Trichoderma (50g/ m?).

At Raigarh the trial has been failed due to heavy rains
during germination and development stage. However
pooled data for the year (2008-09 to 2010-11) showed
maximum yield (9.7 t/ha) when integrated nutrient
management was followed.

GIN/CM/5.3 Nutrient supplementation through
organic manures for growth and yield of ginger

(Dholi, Kumarganj)

At Dholi integrated nutrient management or INM (T.)
recorded maximum number of tillers (36.67), number
of leaves (27.36), yield per plot (5.95 kg/3m’) &
projected yield (1.70 t ha') and increased yield
(57.26%) over absolute control (T,) followed by T,
i.e., number of tillers per plant (30.90), number of
leaves (23.73), yield per plot (5.05 kg/ 3 m*) &
projected yield (15.15t ha') and increased yield
(33.48%) over absolute control i.e., yield per plot (3.78
kg/3m?) and projected yield (11.25t ha™).

At Kumarganj recommended dose of fertilizer
alone recorded the maximum fresh rhizome yield
(13.78 t/ha) followed by recommended INM
package (12.11 t/ha).

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

(Dholi)

Diseased rhizomes of ginger collected from Samastipur
districts of state were found to be associated with
Bacterial wilt and Soft rot disease at Dholi. Bacterial
wilt incidence of ginger ranged from 11.11 to 45.56%
with mean disease incidence of 19.33% where as soft
rot disease ranged from 5 to 14.44% with mean disease
incidence of 5.78%. The crop was also found to be
infected with leaf spot disease in the range of 4.44 to
15% with mean disease incidence of 8.11%.

GIN/CP/6.6
(Biofumigation using mustard)

Management of soft rot of ginger

(Solan, Chintapalli, Pundibari, Kumarganj,
Raigarh)

At Solan highest germination (96.37%) and minimum
incidence of soft rot (3.51%), leaf spot (9.67%) and
maximum yield (2.88 kg/bed) were obtained in rhizome
treatment by Metalaxyl Mancozeb followed by mustard
biofumigation, though statistically different from each
other. However, minimum incidence of bacterial wilt
was obtained in mustard biofumigation (3.10%).

Ginger seed material treated with Metalaxyl Mancozeb
72 % WP (1.25 g/1) recorded highest germination
(37.50), maximum yield and lowest soft rot incidence
followed by biofumigation using cabbage that recorded
average germination count of 36.25 out of 40 at
Chintapalli.
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t/ha) (Table 16) followed by rhizome treatment by
Metalaxyl Mancozeb (T,) with a projected yield (13.81
t/ha) and 8.77% soft rot disease incidence

At Pundibari biofumigation using mustard (T, ) was the
best treatment to control soft rot disease of ginger
(7.16% disease) and recorded maximum yield (15.18

Table 16. Effect of different treatments on soft rot disease of ginger at Pundibari

Treatments Germination| Soft rot Bacterial Leaf spot | Mustard | Plot | Projected
(%) (%) wilt (PDI) biomass | yield yield
(%) (kg/plot) | (kg) = (t/ha)
1L ‘ 88.75 7.16 (15.52) !10.45 (18.86) | 12.36 (20.58)| 4.62 7.53 15.18
T, [ 87.81 8.77(17.23) 115.75(23.38) | 11.60(19.91)| B . 6.85 13.81
T : 87.09 11.22 (19.57) i 13.30 (21.39) | 15.77 (23.40) - 6.66 13.43
T, 84.06 11.23 (19.58) (21.75 (21.87) | 13.73 (21.75) - 6.63 13.37
T, 88.23 22.93 (28.61) ‘21.70 (27.35) | 13.67 (21.70) - 4.62 9.31
SEm + 1.761 | 1.158 0.341 0.484 - 0.207 .
CD (0.05) 5.426 3.567 ‘ 1.052 1.490 - 0.638 .

(Figures in parenthesis are angular transformed value)

The field was sown with mustard as per treatments.
The field is left for biofumigation. The ginger will be
sown in forthcoming season at Kumargan;.

At Raigarh among all the treatments T, (Rhizome
treated by fungicides Metalaxyl + Mancozeb (72 %
WP) 1.25 g/ liter and T, (soil treatment by bio
fumigation using mustard crop)found effective against
the disease and incidence was lowest 19.03 and
21.15 percent as compared to control (48.88 ) and
these treatments recorded yield 7.7 and 6.5 t/ha
respectively.

GIN/CP/6.7

Biofumigation using cabbage)

Management of soft rot of ginger

(Pundibari, Solan, Chintapalli, Ambalavayal,

Raigarh, Kumarganj, Pampadumpara)

At Pundibari biofumigation using cabbage was the best
treatment which produced lowest soft rot and bacterial
wilt disease incidence of 7.21% and 11.25% respectively
and recorded maximum yield (5.88 kg / plot). I eaf spot
disease incidence was found lowest in T, (16.75 PDI)
and highest in T, (21.00 PDI).

Cabbage biofumigation registered highest germination
(98.27%), yield (8.500 kg/plot) and minimum incidence
of bacterial wilt at Solan. However, rhizome treatment
by Metalaxyl Mancozeb resulted in lowest incidence
of soft rot (2.76%) and leaf spot (14.50)

Rhizome treatment with Metalaxyl Mancozeb 72 %
WP (1.25 g/1) recorded lowest soft rot disease
incidence (13.12 % ) followed by Rhizome treatment
with endophytic bacterial antagonist (20.62 %) while
the control plots received maximum incidence of softrot
disease (38.75%) at Chintapalli . Highest yield per bed
was recorded when rhizomes were treated with
Metalaxyl, Mancozeb 72 % WP (1.25 g/l) which
recorded 3.13 kg / bed followed by rhizome treatment
with Rhizobacterial antagonist which recorded 2.66 kg
/ bed while the control plots recorded an average yield
of 1.48 kg/bed.

At Ambalavayal germination was maximum when
rhizomes were treated with Metalaxyl Mancozeb
(75%). Softrot, shoot borer and leaf spot incidence
were noticed only in the control plots (3.6%, 3.55%
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and 0.55% respectively). Rhizome yield was higher in
plots where the soil was bio-fumigated using cabbage
(18.50 t/ha).

On the basis of four year’s result (2008-09 to 11-12)
at Raigarh bio fumigation using cabbage crop and
rhizome treatment by fungicides (Metalaxyl Mancozeb
(72 % WP) (1.25 g/ 1) were effective against the
disease and lowest incidence was 17.73 % and 15.46
%, respectively as compared to control (37.01 %).
The respective projected yield of these treatments were
7.2 and 6.2 t/ha respectively

At Kumarganj the field was sown with cabbage as per
treatment for biofumigation. The ginger will be sown in
forthcoming season.

In this experiment at Pampadumpara minimum soft rot

incidence was recorded by treatments T1 (soil
fumigation using cabbage,) T2 (Rhizome treatment by
Metalaxyl Mancozeb 75% wettable powder) and T3
(Rhizome treatment by antagonist GRB). Germination
percent was highest in treatment T4 (IISR GEB)
where as maximum yield was recorded by T1 (soil
fumigation using cabbage) followed by T4 (IISR GEB)

GIN/CP/6.8 Management of bacterial wilt of
ginger (Biofumigation using mustard)

(Solan, Pundibari, Ambalavayal)

At Solan mustard biofumigation resulted in highest
germination per cent (95.44%) , yield (8.256 kg/plot)
minimum incidence of bacterial wilt (3.97%), whereas
lowest incidence of soft rot (5.66%) was noticed after
rhizobacterial antagonist treatment (Table 17).

Table 17. Management of bacterial wilt of ginger (Biofumigation using mustard) at Solan

Treatment Germination (%) Soft rot (%) Bacterial wilt (%) Yield (kg/3m?)
T 95.44 5.90 3.97 8.256
(8.25) (1.56) (2.10)
B 89.00 5.78 458 | 7.333
| (7.90) (1.97) (2.28)
e, 86.40 6.50 4.67 7.500
(7.20) (1.90) (2.36)
i) 93.56 5.66 5.45 7.778
(8.12) (1.50) (2.50)
T, 89.54 7.96 5.60 ‘ 7.985
(7.98) (2.66) (2.67) |
T 83.27 15.87 8.50 4500
(7.10) (3.40) (3.06)
CD (0.05) ‘ (0.34) (0.25) 0.17) ‘ 0.97

Biofumigation using mustard (T ) recorded
lowest bacterial wilt (5.58%) lowest soft rot (9.53%)
and projected maximum yield (6.20 kg/plant) at
Pundibari. T, produced maximum yield of 6.20 Kg/
plot. Lowest leaf spot disease was found in T, (14.25
PDI) and highest leaf spot was found in T, (19.00 PDI).

Bacterial wilt incidence was higher in the control plots
(3.30%) at Ambalavayal and in the rthizome treatment
by heat (0.25%). Shoot borer and leaf spot incidence

was only shown in the control treatment (2.75% and
1.30 % respectively).

GIN/CP/6.9 Management of bacterial wilt of
ginger (Biofumigation using cabbage)

(Solan, Pundibari, Raigarh, Ambalavayal,
Portangi, Pampadumpara)

At Solan maximum germination, yield, minimum
incidence of wilt was noticed in cabbage biofumigation
followed by rhizobacterial antagonist. Biofumigation

> 20



et -

v
Q-

AICRPS Annual Report 2011-12

e SR,

using cabbage (T ) was the best treatment in reducing
bacterial wilt disease of ginger (6.02% disease) that
was on par with soil treatment by bleaching powder
(T,) which recorded 8.24% bacterial wilt disease
incidence at Pundibari (Table 18). T, produced highest

[N - " I.l- ¥
N A= ah

yield of 8.09 Kg/plot followed by T, which recorded
7.39 Kg/plot yield. Regarding leaf disease, minimum
PDI of 12.54 and maximum PDI of 16.95 was
recorded by T, and T, respectively. No shoot borer
incidence was noticed during the experimant.

Table 18. Effects of different treatments on bacterial wilt disease of ginger

at Pundibari (Pooled mean)

Treatments IlGermination Soft rot Bacterial Leaf spot !Cabbage Plot ‘ Projected
(%) (%) wilt (%) (PDI) biomass | yield yield
‘ (kg/plot)  (kg) (/ha)
T, ‘ 90.42 10.05 (18.48) | 6.02(14.20) | 12.54 (20.74), 6.34 : 8.09 16.31
Ty 84.38 12.79 (20.95) | 8.24(16.68) | 16.95 (24.31) - 7.39 14.90
T, | 90.00 '| 12.95 (21.09) | 9.57 (18.02) | 13.49 (21.55) - 7.05 14.21
i) 85.34 11.84 (20.13)  8.38(16.83) | 12.59 (20.78) - 6.79 13.69
T 84.79 ‘ 12.07 (20.33) [ 10.65 (19.05) | 15.70 (23.34) - 6.73 1357
T, 82.71 18.87 (25.75) | 21.73 (27.78) | 16.30 (23.81) - | 442 8.91
SEm £ 3.985 ‘ 0.317 ‘ 1.106 0.572 0.263
CD (0.05) 12.556 0.997 3.202 1.802 i 0.830

AtRaigarh among all the treatments T, (soil treatment
by bio fumigation using cabbage crop) and T, (Rhizome
treated by fungicides Metalaxyl Mancozeb (72 % WP)
(1.25 g/ 1) found effective against the disease and
incidence was lowest 19.65 % and 23.79 %,
respectively as compared to control (49.81 %). The
respective projected yield of these treatments were 7.2
and 6.2 t/ha respectively .

Germination percentage was higher in the treatment
where rhizomes were treated with rhizobacterial
antagonist ISR GB 51 and minimum in the control at
Ambalavayal. There was no shoot borer incidence but
the control recorded leaf spot and bacterial wilt
incidence (2.20 and 3.30 % respectively). Rhizome

yield was higher in the treatment where rhizomes were
treated with endophytic bacterial antagonist IISR 18
(20.94 t/ha) and lower in the control (15 t/ha).

At Pottangi the treatment T, or four hour rhizome
treatment by heat , yielded recorded maximum (17.2
t/ha) followed by T (16.7 t/ha).

At Pampadumpara minimum soft rot incidence was
recorded by the treatments T1 (soil fumigation using
cabbage,) T2 (Rhizome treatment by Metalaxyl-
Mancozeb 75% wettable powder) and T3 (Rhizome
treatment by antagonist GRB). Germination percent
was highest in treatment T4 (IISR GEB) where as
highest yield was recorded by T1 (soil fumigation using
cabbage) followed by T4 (IISR GEB).
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TUR/CI/1
TUR/CI/1.1

characterization, evaluation and conservation

Genetic Resources

Germplasm collection,

(Coimbatore, Dholi, Kumarganj, Pottangi,

Pundibari, Kammarapalli, Raigarh, Pasighat)

The turmeric germ plasm maintained at various AICRP
centres are given in Table 19. At Coimbatore the
rhizome yield per plot ranged from 10.00 kg to 28.60
kg/plot. The mean yield recorded by the accessions
was 17.23 kg/plot. Three checks were involved in the
evaluation viz., CL 189 (CO1),CL 1 (BSR 1)and CL
2 (BSR 2). The yield /plot recorded by the checks
were 20.60 kg, 18.00 kg and 24.00 kg respectively.

AICRPS Annual Report 2011-12\

Among the 275 lines evaluated, 23 lines recorded higher
yield than check 1 (CL 189), 75 genotypes recorded
higher yield than check 2 (CL 1) and 5 genotypes
recorded higher yield than Check 3 (CL 2). Out of
275 lines evaluated 129 lines recorded a higher yield
than the mean yield of all the genotypes.

Table 19. Turmeric germplasm collections in AICRPS centers

Indigenous
Centre Cultivated Wild and Total
related sp.

Coimbatore 284 2 286
Dholi 98 2 100
Jagtial 273 - 273

Kumarganj 147 - 147

Pantnagar 16 - 16

Pasighat 55 2 57
Pottangi 199 - ( 147
Pundibari 168 22 190
Raigarh ) 3 | 45
Solan 136 136
Total 1392 27 [ 1343

Ninety eight accessions of turmeric were collected and
evaluated for promising line with respect to yield at
Dholi. Only thirteen accession namely- RH-412, RH-
16, RH-426, RH-405, RH-6, RH-22, RH-416, RH-
2/80, RH-413, RH-81, RH-406, RH-415 and RH-
24 recorded the yield varying from (30.50 kg to 38.50
kg/7.2 m?) as compared to local check RH-5 (28.50
kg/7.2 m?) and Rajendra Sonia (25.0 kg/7.2 m?).
Among thirteen promising accessions, RH-24 recorded

the maximum yield (38.50 kg/ 7.2 m?) followed by RH-
4151i.e.,(36.00 kg/7.2 m?).

At Kumarganj 147 germplasm were planted in the field
and evaluated. Out of 30 early maturing germplasm
NDH-74 recorded highest yield (35.10 t/ha) followed
by NDH-79 (35.05 t/ha). Evaluation of 80 medium
maturing germplasm, NDH-98 registered maximum
fresh rhizome yield of 42.40 t /ha followed by NDH-
14 yielding 35.24 t /ha of fresh rhizomes. Among 36

s+ (a)®
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late maturing varieties NDH-8 exhibited maximum fresh
yield (35.28 t/ha).

Out of total 197 turmeric accessions, 175 were
evaluated in two replications at Pottangi. Among 173
accessions evaluated 157 were Curcuma longa, 20
were Curcuma aromatica and 4 were Curcuma
amada. Out of 157 Curcuma longa accessions 22
entries registered more than (10 kg/3 m?) fresh rhizome
yields. The range in fresh rhizome yield /3 m?in C.
longa varied from 4.2 kg/3 m*to 11.7 kg/3m* High
yielders were Tu No-6 (11.7 kg/3m?), PTS-62 (10.4
kg/3m?) and PTS-32 (10.0 kg/3m?). In Curcuma
aromatica the range in fresh rhizome yield varied from
(4.2 kg/3 m°)to (8.6 kg/3 m?). Among 20 accessions
in Curcuma aromatica, 6 entries registered more than
7kg/3m?*fresh rhizome yields. High yielders were CAS-
56(8.6 kg/3m?), Chayapusupu-II (8.2 kg/3m?) and
Phulbani wild (7.6 kg/3m?).

At Pundibari 163 cultures were maintained, 5 new
collections were added during 2011 —2012. Out of
this, 146 cultures of turmeric were screened for suitable
characterization systematically under genetic resource
programme. Rhizome yield of individual plant (clump
weight) was maximum in TCP-33 (950.00 g).
Regarding plot yield and projected yield, TCP-90
(52.82 tons/ha), TCP-133 (52.42 t/ha), TCP-33
(50.40 t/ha) and TCP-165 (48.79 tons/ha) recorded
significantly higher rhizome yield. A total of 30 genotypes
out yielded the local check TCP-2 (32.26 t/ha).

Two hundred and ninety eight (189+84+25) genotypes/
germplasm collections are being maintained at Jagtial
(Kammarpally). Genotypes are grouped into long (8-
9 Months), medium (7-8 Months), short (6-7 Months)
based on duration. Lot of variability was observed for
growth and yield characters, diseases like rhizome rot,
Colletotrichum and Taphrina leaf blotch. During the
year 2011-12, Duggirala Red recorded maximum
rhizome yield (13.5 kg/3 m°) followed by CLI-316
(12.9 5kg/3 m?)

Forty two entries of turmeric were evaluated at Raigarh
station for yield and its attributing characters along with

the check Prabha during 2011-12 crop seasons. Among
the entries, IT-13 (14.51 t/ha) and I'T-16 (13.88 t/ha)
were found significantly superior over the check Prabha
(11.54 t/ha) in respect to yield.

Thirty eight (35 old + 3 new) diverse genotypes of
turmeric were collected from entire NE region and
evaluated in Randomized Block Design with three
replications along with check variety Megha Turmeric-
1 during 2011-12 at Pasighat. The genotypes CHFT-
8 (30.41 t/ha), CHFT-32 (29.42 t/ha), CHFT-12
(29.60 t/ha) recorded significantly higher fresh rhizome
yield as compared to check variety Megha Turmeric-
1 (25.80 t/ha) however check variety Megha Turmeric-
I had highest curcumin content (7.40%) followed by
CHFT-17 (6.87%) and CHFT-24 (6.41%). These
genotypes would be further evaluated in replicated yield
trial in future.

TUR/CI/2 Coordinated Varietal Trial
TUR/CI/24 Coordinated Varietal Trial — 2009

(Chintapalli, Coimbatore, Dholi, Kammarpalli,
Pottangi, Pundibari, Raigarh, Kumarganj,

Pasighat, Pantnagar, Navasari)

At Chintapalli among the 7 varieties evaluated during
the year 2011-12, maximum rhizome yield per plant
was recorded by RH-13/90 (366.7 grams/plant)
followed by RH-9/90 (357.3 g/plant) and lowest values
recorded by TCP-129 (184.7g/plant).

Six genotypes (RH-9/90, RH-13/90, RH-80, RH-50
from Dholi and TCP-129, and TCP-17 from Pundibari)
along with two local checks (BSR 2 and CL. 101) were
evaluated for the second year at Coimbatore. The yield
varied from 7.01 kg/plot to 14.41 kg/plot. The highest
yield was recorded by RH 80 (14.41 kg/plot) followed
by TCP-17 (13.66 kg/plot).

Among all the entries and check, none of the
entrieswere found significantly superior over check
variety RH-5 regarding yield at Dholi.

At Kammarpally during the year 2011-12, out of seven
genotypes tested, RH-9/90 recorded maximum fresh
rhizome yield (31.0 t/ha) followed by RH-13/90 (30.6



t/ha) in comparison to Duggirala red check variety
(40.0 t/ha).

Fresh rhizome yield of PTS-3(19.50 t/ ha) was the
highest with the yield advantages of 10.8 % than the
check Roma (17.60 t/ha) followed by PTS-47 (19.00
t/ha) and PTS-53 (17.90 t/ha) at Pottangi.

At Pundibari among 10 genotypes only 7 were tested
and seed material of PTS-4 were tested and seed
materials, of PTS-47, PTS 3 and National check was
not received. In respect of plot yield and the projected
yield, TCP-70 recorded the highest mean value (7.07
kg and 14.25 t/ha, respectively) and the lowest plot
yield was recorded by 3.70 kg (7.45t/ha). Only one
genotype TCP-70 out yielded TCP-2, the local check.

At Raigarh out of six entries the entry TCP-70 was
found the best which produced 16.32 t/ha yield that
was on par to the check TCP-2(Suranjana)(15.57t/
ha).

At Kumarganj out of eight entries maximum yield of
312.21q /ha was recorded by RH-80. Among the eight
samples analyzed, maximum curcumin content was
observed in RH9/90 (4.7 %), oleoresin in Pratibha
(12.74 %) and essential oil in RH-50 (6.8 %).

Six genotypes of turmeric namely RH-9/90, RH-13/
90, RH-80, RH-50, TCP-129 and TCP-70 were
received from different coodinating centres and
evaluated along with Local Check Megha Turmeric-1
during 2011-12 at Pasighat, Arunachal Pradesh. The
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genotype only RH-9/90 (9.73 kg/3m* and 32.41 t/ha)
recorded significantly higher yield as compared with
local check variety Megha Turmeric-1(7.73 kg/3 m?
and 25.75 t/ha). In terms of quality parameters, the
genotype RH-50 recorded the highest dry recovery
(21.63%) while genotype RH-80 produced maximum
oleoresins (10.53%). Megha Turmeric-1 recorded
maximum curcumin (7.40%) and essential oil (6.47%).

The significant differences were observed for all the
characters except number of tillers per plant at
Pantnagar. Maximum fresh rhizome yield (24.39 t/ha)
was recorded by RH-9/90, followed by RH-13/90
(23.16 t/ha).

Eight genotypes of turmeric including GNT-1 as local
check and Kesar as national check were evaluated at
Navasari and no significant difference was observed
in yield among all tested eight entries.

TUR/CY/3 Varietal Evaluation Trial
TUR/CI/3.2 Initial Evaluation Trial 2006

(Kumarganj, Pottangi, Pundibari, Dholi)

At Kumarganj in three years of observation NDH-8
recorded maximum yield of 33 t/ha of fresh rhizomes
,16.10 % increase in the yield over Prabha 29.t/ha
national check (Table 20). Maximum oleoresin content
was recorded by NDH-7 (10.90 %), essential oil by
NDH-88 (7.2 %), and maximum curcumin (4.5 %) by
NDH-68.

Table 20. Yield observation in IET on Turmeric at Kumarganj (Pooled mean)

Entries 2009-10 g/ha
NDH-7 316.66
NDH-8 ' 314.44
NDH-45 293.39
NDH-68 289.99
NDH-79 307.77
NDH-86 31777
NDH-116 ‘ 337.77
NDH-116 314.44
Narendra Haldi-1(ch) ‘ 325.53 ‘
Prabha (N Ch) 306.66
SEM + ‘ 12.0
CD (0.05) 35.96
CV (%) ‘ 6.73

2010-11 g/ha 2011-12 g/ha Mean g/ha
317.77 340.00 324.81
333.33 342.88 330.21
307.77 309.99 ‘ 303.71
316.66 347.00 317.88
326.66 | 336.66 323.69
281.11 | 285.55 20481
289.99 | 288.88 305.54
312.21 ' 326.66 317.77
319.99 l 300.10 |5 315017
305.44 298.88 303.66

3.98 J 4.24 |
11.83 12.59
222 | 235 \
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At Pottangi fresh rhizome yield of PTS-47 (22.8 t/ ha)
was the highest with the yield advantages of 13.4 %
than the check Roma (20.1 t/ha) followed by PTS-52
(22.7 t/ha) and PTS-3 (22.1t/ha). The dry recovery
per cent of PTS-47(21.1%), PTS-52(22.2%) and
PTS-3(22.4%) was less than Roma (24.4%).

Pooled Analysis of the data over 5 years (2007-08 to
2011-12) at Pundibari showed that the genotype TCP-
64 registered the maximum rhizome yield (20.70 t/ha),
followed by TCP-129 (15.36 t/ha) and TCP-70 (15.02
t/ha).

At Dholi among the promising entries and two checks,
none of the promising entries were found significantly

over check variety RH-5 and Rajendra Sonia regarding
yield and yield attributing characters.

TUR/CI/3.3 Initial Evaluation Trial 2009
(Dholi)

At Dholi out of sixteen genotypes, RH-406 registered
maximum yield per plot (23.37 kg/3 m?) & projected
yield (70.10 t ha') and 26.31% increase in the yield
over check variety RH-5 was observed.

TUR/CI1/3.4 Initial Evaluation Trial 2010)
(Paninagar)

The significant differences were observed for all the
growth parameters at Pantnagar. Maximum fresh
rhizome yield (35.83 t/ha) was recorded by PT-5

Genotype/ variety Curcumin (%)
Megha Turmeric-1 23
Rashmi 2.8
Surendra (Tel-2) 3.1
Rajendra Sonia 38
BSR-2 42
IISR-Alleppey 4.7
IISR-Kedaram 4.5
Roma 43
NDH-1 4.0
CL-317 39
IISR-Prathibha 44

Table 21. Quality parameters of turmeric entries in G X E at Kumarganj

followed by PT-6 (29.80 t/ha).

TUR/CM/3.4 Genotype x Environmental
interaction on quality

(Chintapalli, Kumarganj, Kammarapalli,
Pundibari, Pottangi, Mizoram, Kalyani,

Coimbatore, Raigarh)

At Chintapalli among the 12 varieties maximum fresh
rhizome yield was recorded by Roma (32.23 t/ha)
followed by Suranjana (29.94 t/ha) and lowest yield
was recorded by Alleppey Supreme (11.81 t/ha).
Among the varieties, maximum dry recovery was
observed in IISR-Pratibha (28.09 %) followed by
Megha turmeric, Kedaram, Alleppy Supreme, Roma
and Rasmi (26-27 %). Very low recovery % observed
in BSR-2 (11.76 %). Maximum dry yield observed in
Roma (8.6 t/ha) followed by Rasmi (5.3 t/ha).

At Kumarganj maximum fresh rhizome yield of 29.11 t
/ha was recorded by NDH- 18 (Narendra Haldi-1)
followed by BSR-2 (28.78 t/ha) and none of the entry
was superior over the check. On the basis of the
samples analysis report from Solan centre, among the
eleven samples analyzed, IISR Alleppy showed
maximum curcumin, oleoresin and essential o1l 4.7,
13.54, and 6.5% respectively under Faizabad
conditions (Table 21).

Oleoresin( %) Essential oil (%)
10.28 51)
11.34 6.3
11.96 6.0
12.53 6.4
11.75 6.5
13.54 ' 6.5
12.10 6.3
11.03 6.0
12.94 | 5.1
10.94 6.4
12.25 | 6.3
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At Kammarapally during the year 2011-12, among the
eleven genotypes tested, Duggirala Red recorded the
maximum fresh rhizome yield (41.0 t/ha) followed by
Suranjana (26.6 t/ha), and lowest yield was registered
by IISR Kedaram (20.7 t/ha) followed by BSR-2
(18.26 t/ha) and Narendra Haldi-1(16.36 t/ha) (Table
22).

At Pundibari highest rhizome yield per plot and
projected yield was recorded by IISR Kedaram (19 /
ha) and the lowest value was recorded by Rajendra
Sonia (6.17 Kg). Regarding quality analysis data from

Genotypes Plant height = No.of
(cm) tillers |
Megha Turmeric 69.2 ‘ 2:5
Kedaram 64.9 | 2.4
Duggirala Red y/ - e e
BSR-2 65.4 2.3
Suranjana 6125 T es
Rajendra sonia 60.0 2.1
Roma 61.7 25
Rasmi 66.6 2.6
NH-1 ‘ T2 25
Prathibha 73.9 2.6
Alleppey supreme ‘ 65.3 | 24 |
SEm + 2.35 0.13
CD (0.05) i Esen - essE|
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Table 22. Morphological and yield parameters of turmeric (GXE) at Kammarpally.

Solan, Megha Turmeric recorded highest curcumin of
4.5%. Highest oleoresin was found in TCP2 (11.90%)
from Pundibari centre and Roma registered highest
essential o1l (8.8%). Analysis of mean data pooled over
4 years (2008-09 to 2011-12) for the different growth
and yield parameters are presented in (Table 23). As
per the analysed data genotype TCP-2 showed the
highest rhizome yield (11.68 kg/3 m?), followed by
Narendra Haldi - 1 (11.27 kg/3 m?). Considering the
clump weight TCP-2 exhibited highest mean value
(354.01 g) followed by IISR Kedaram (334.94 g).

Leaf Leaf Rhizome | Freshrhizome

length width yield/plot yield (t/ha)
(cm) (em) | (kg/3m?)

37.3 11.5 6.9 23.0
34.7 12.1 6.2 207
4.5 (1 L | S 41.0
34.5 11.4 7.0 23.3
2891 103 | 8D 26.6
31.8 10.8 7.1 23.6
382 | 108 67 - | 22.3
38.0 10.7 6.5 21.6
T (B < 6.4 ‘ 213
38.3 115 6.9 22.8
oLl ) 68 22.6
1.06 0.7 0.34

1 7 SR [t R 1

Table 23. Yield parameters of Turmeric varieties under G x E at Pundibari (2008-09 to 2011-12)

Entries ‘

2008-09 2009-10}2010-11(

Clump weight / plant (gm)
2011-12| Mean

Rhizome yield/plot (kg/3 m?)

2008-092009-10 2010-11 2011-12| Mean

Megha Turmeric 29327| 317.07) 245.11| 195.78|262.81 8.667 | 10.5 | 843 | 640 | 850
ISR Alleppey Supreme | 280.48 | 259.48| 20022 360.33|275.13 9.667 | 933 718 | 7.63 = 845
IISR Kedaram 294.88‘ 354.67| 397.22| 293.00|33494 85 | 85 | 661 | 947 | 827
ISR Pratibha 268.33 | 227.73| 262.33| 272.78/257.79 10.667 | 883 | 7.04 | 727 | 845
BSR-2 347.53| 261.33| 155.56| 255.33|254.94 12.833| 8.67 | 7.08 | 8.67 | 931
TCP-2 46427 3732 31122) 2673335401 15167 12 | 1177 | 7.77 | 1168
Rajendra Sonia | 36747 2808 | 14933 244.78|260.59 13.167 | 115 | 10.52| 617 | 1034
Roma 317.33| 308.07| 29822 345.78/317.35 85 | 7.83 | 671 | 9.7 | 8.05
Rasmi | 3228 | 253.07| 323.89| 331.67|307.86 9.583 | 9 ‘ 783 | 847 | 872
Duggirala Red | 288.67 247.47 30194 310.11 287.05 8083 = 6 = 687 843 | 7.35
Narendra Haldi-1 | 335.53| 308 | 246.56| 287.67294.44 11917 13 | 1094 | 923 | n27
SEm: 2421 | 3325| 5227| 7570 |37.74) 088 | 169 | 068 | 1.16 | 1.06
CD (0.05) | 5049 | 6935 | 10004 15791 17.08| 184 | 353 | 142 | 242 | 217
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At Pottangi top three highest fresh rhizome yielder were
TCP 2 (20.9 t/ha), Roma (20.9 t/ha) and Pratibha (19.9
t/ha). The dry recovery per cent of above genotypes
was 22.2%, 26.2% and 22.4%, respectively. The
curcumin per cent ranged from 4.4% to 6.4 % of test
entries.

At Mizoram maximum yield was recorded by RCT-1
(41 t/ha), followed by Duggirala (40 t/ha), IISR Pratibha
(40 t/ha), Rajendra Sonia (38 t/ha) and Roma (37.1t/
ha). Dry matter content was found to be highest in
Rashmi (22.86%) followed by Roma (21.76%), and
ISR Alleppey supreme (21.56). The incidence of leaf
spot (Colletotrichum curcumae and C. capsici) was
more acute than leaf blotch (Taphrina maculans).
Disease incidence was observed in four genotypes
Suranjana, Narendra Haldi, BSR-2 and Rajendra
Sonia.

At Kalyani thirteen genotypes namely Roma, NH-1,
Suranjana, Rajendra Sonia, IISR-Alleppey Supreme,
[ISR-Pratibha, CIL -317, Duggirala, BSR-2, Rashmi,
Megha Turmeric and Krishnanagar (local cv.) were
evaluated. Maximum yield was recorded by Rajendra
Sonia (0.346 kg/plant) and projected yield was 31.86
t/ha.

A total of eleven turmeric genotypes obtained from
different co-ordinating centres were evaluated during
the year 2011-12 at Coimbatore. The rhizome yield
per plot varied from 10.76 kg to 16.62 kg. The highest
yield was recorded by the genotype Duggirala (415.44
g/plant) followed by Rajendra Sonia (409.00 g/plant).

Table 24. Effect of organics in yield of Turmeric Variety Roma at Pottangi (Pooled mean 2006-2011)

The evaluation of genotypes for quality parameters is
in progress.

Eleven entries were evaluated to observe the genotype
X environment interaction on turmeric at Raigarh. Among
the entries, Suranjana (TCP-2) recorded the highest
yield (21.67 t/ha) followed by Narendra Haldi-1
(19.17 t/ha). Entry BSR-2 and Pratibha also recorded
good yield of 16.51 and 16.28 t/ha, respectively.

TUR/CI/4
TUR/CV/4.1

Quality Evaluation Trial
Quality Evaluation of germplasm
(Coimbatore)

From the 275 germplasm collections maintained seven
genotypes viz.,CL 2,CL7,CL8,CL 23,CL28,CL
101 and CL 187 recorded the highest plot yield of
more than 22 kg /plot (3m?) at Coimbatore. The
samples are being prepared {ur sending the same to
the quality analysis to be done at Solan.

TUR/CM/5 Nutrient Management Trial

TUR/CM/5.2 Effect of organic farming in

Turmeric
(Pundibari, Pottangi, Raigarh)

At Pundibari application of integrated nutrient
management on turmeric (T,) recorded highest clump
weight (380.24 g), yield (8.76 kg / plot), curcumin
(5.4%) and oleoresin (12.11%) followed by application
of fully organic inputs in turmeric (T, ) which produced
clump weight and plot yield of 313.13 g and 7.20 kg/
plot respectively.

|
Proj | % ()leor| C:B

|
Fresh rhizome yield (kg/3 m? \C"“’“ Dry E. oil
Treat | i y (kg/ ) —_ected Decre, min recov| % | esin | ratio
ments | 2006 | 2007 | 2008 2009 ‘2010 2011 | Avg. | yield | ase | % ery % %
yield (q’ha) over ‘ ‘
| || [ | T3 ‘

. 84 |82 [71 |76 | 91 | 80 | 97 |2120(22.1 | 58 | 267 | 44 | 112 [1:12
T 102 | 104 | 7.8 | 89 ‘ 102 | 94 ‘ 114 |250.0/| 81 | 55 |252 ‘ 4.6 ‘10.? ‘1:1.4
T, 11.6 | 12.2 i8.6 100 | 91 | 103 | 124 |2720| - |57 |251 | 48 | 114 1:1.52

C.D. | NS ‘I 1.2 ‘ 1.26 ‘ NS ! 1.4 || 1891 l 1.24 273 - NS NS ‘ NS ‘ NS|

| |
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At Pottangi results over the period of six years showed
that there was significant difference among the three
treatments for fresh rhizome yield. The highest rhizome
yield of 27.2 t/ha obtained inT, (fully inorganic) with
22.1 % yield advantages over T (fully organic) (Table
24).

AtRaigarh maximum yield 19.68 t/ha was recorded
by integrated nutrient management

TUR/CM/5.5 Standardization of water
requirement for turmeric through drip irrigation

‘oimbatore, Ku ganj, Kammarpally,
(Coimbatore, Kumarganj, Kammarpally)

A trial was laid out to standardize the irrigation
requirement in turmeric with seven treatments with
varying levels of irrigation during 2011-12 at
Coimbatore. The plot yield of turmeric rhizome varied
from 55.54 kg/plot to 59.82 kg/plot. The treatment
T -Drip once in a day at 60% PE recorded the highest
yield per plot which is more than the control- Surface
irrigation, Scm, and 0.09 IW/CPE ratios.

Maximum yield of 33.00 kg/bed fresh rhizome yield at
Kumarganj were recorded in surface irrigation (5 cm),
0.90 IW/CPE ratio followed by drip once in two days
at 80 %PE.

At Kammarapally Drip irrigation once in a day at 80%
PE recorded maximumt rhizome yield (29.8 kg/plot)
followed by Drip once in 2 days at 80 % PE (29.5 kg/
plot) where as Drip once in 2 days at 40% PE recorded
lowest rhizome yield (21.4 kg/plot).

TUR/CM/5.6 Standardization of fertigation in
turmeric

(Coimbatore, Kammarapally)

The study in at Coimbatore from the pooled data of
three years among the seven different treatments the
treatment T, — 100 % RDF through drip— weekly once
recorded the highest rhizome yield with high benefit
cost ratio of 2.94 followed by T, -100% RDF (59.11
t/ha).

At Kammarapally also, 100% RDF through drip-
weekly once recorded highest rhizome yield (42.62 t/
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ha) followed by 100% RDF through drip- fortnightly
once (41.29 t/ha) where as 50% RDF through drip-
weekly once recorded lowest rhizome yield

TUR/CM/5.7 Effect of micronutrients on
turmeric

(Dholi, Pundibari, Kumarganj)

At Dholi soil application of micro-nutrients @ 25 kg
ha! recorded the maximum number of plant per plot
(40.00), dry matter production of plant (1.59 kg 3 m™),
yield per plot (16.90 kg 3 m™) and projected yield
(56.33 tha') followed by two foliar spray @ 0.5% at
60 and 90 days after sowing i.e., number of plant per
plot (39.91), dry matter production of plant (1.58 kg/
3m?), yield per plot (16.73 kg/3m?) and projected yield
(55.75 t/ha).

At Pundibari based on mean data pooled over two
years (2010-11 to 2011-12) foliar spray of zinc
recorded maximum weight of mother clump (64.97 g),
foliar spray of iron (T ) registered maximum weight of
primary fingers (131.59¢g), secondary fingers
(131.59¢). In respect of plot yield (kg/3m?) and the
projected yield (t/ha), soil application of Boron (T,)
recorded the highest mean value of 10.25 kg and 20.67
t/ha, respectively.

Soil application of Zinc @ 25 kg/ha recorded maximum
yield (30 t/ha) at Kumarganj followed by foliar spray
of Iron (Fe,SO,) @ (0.5%) at 60 & 90 DAS (29.4 /
ha). Based on analysis report of 12 samples from Solan,
maximum curcumin content(4.5%) was noticed in soil
application of Boron (Borax) @ 25 kg/ha, maximum
oleoresin content (11.31%) in soil application of Iron
(Fe,SO,) @ 25 kg/ha and maximum essential oil
content (6.71%) in Boron (Borax) during the year
2010-11.

TUR/CM/5.8 Studies on the effect of rhizome
size and nursery on growth and yield of turmeric

(Coimbatore, Chintapalli)

At Coimbatore a trial to standardize the size of the
planting material and to the study the effect of the
seedling on growth and yield parameters was laid out
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with nine different treatments for the first year. The
treatment combination comprises of different size of
the rhizome combined with the nature of the rhizome
used as a planting material. The rhizome yield per plot
varied from 38.93 kg per plot to 53.13 kg per plot.
The treatment T, - Mother rhizome pieces (35-40 g)
directly planting in the field (1 month) recorded
significantly the highest yield (53.13 kg/plot) followed
by T, - Primary full length rhizome (25-30 g) planting
directly in the field 52.67 kg/plot.

At Chintapalli in terms of yield parameters, lesser per
plant yield was recorded in direct sowing of cut pieces
and transplanted treatments compared to complete seed
treatments (T7, T8, and T9). However in all the cases
compared to single node, two node cuttings, and mother
rhizome cut pieces recorded maximum plant yields.
Maximum fresh rhizome yield was recorded by T9
(30.78 t/ha) followed by T7 (26.89 t/ha). T1, T2, T3
treatments were on par with T4, TS and T6.

TUR/CM/ 6.1 Standardisation of processing in

turmeric
(IISR)

Experiments on curing of turmeric (variety Prathiba)
was done during May 2012 by improved steam boiling
and conventional water boiling method at IISR,
Experimental Farm, Peruvannamuzhi. Cured turmeric
was dried in cemented yard to reduce the moisture
content of fresh rhizomes from 80.50% to less than
10%. Turmeric cured by traditional water boiling
method for 40, 60, 90, min and those cured in improved
steam boiler for 30, 45, 60 and 90 min took 10 days
for drying. Butin the case of rthizomes dipped in boiling
water for 10 min and then dried, the drying time
increased to 13 days. When the rhizomes were sliced
and dried, the drying time reduced to 8 days. There
was significant reduction in curcumin content from 4.66
t0 4.44% when the curing time was increased from 30
min to 90 min in case of improved curing method.

TUR/CP/7

TUR/CP/7.1 Survey and identification of
disease causing organisms in turmeric and

Disease Management Trial

screening of turmeric germplasm against

diseases

(Coimbatore, Pundibari, Dholi, Raigarh)

At Coimbatore center a disease survey was conducted
in turmeric growing areas of different districts viz.,
Coimbatore, Erode, and Thirupur districts during the
year 2011-2012. In Coimbatore district, the maximum
leaf spot intensity was noticed at Ganesapuram (58.34
PDI) and the minimum intensity was observed at
Sundarapuri (38.62 PDI). For the leaf blotch, the
maximum intensity of 44.60 PDI was noticed at
Boluvampatty and minimum at Sundarapuri (24.60
PDI). The rhizome rot incidence ranged from 8.00-
16.00 % and maximum incidence at Mettupalayam and
Sundarapuri and minimum incidence at Boluvampatty
(8.00%). In Erode district, the maximum leaf spot
intensity of 58.60 PDI was recorded at Poonachi and
minimum at Chinthanaickanoor (44.20 PDI). The leaf
blotch intensity was maximum (62.30 PDI) at poonachi
and minimum at Thimmum (32.30 PDI). The rhizome
rotincidence ranged from 10.00-16.00 %. In Tiruppur
district, maximum leaf spot intensity of 52.62 PDI was
observed at Kunnathur and minimum at Perumanallur
(36.20 PDI). In the case of leaf blotch, the maximum
intensity of 54.10 PDI was observed at Kunnathur and
minimum at Perumanallur (38.42 PDI). The rhizome
rot incidence ranged from 12.00 %-16.00 %.

Germplasm Screening

The leaf spot intensity of germplasam screened ranged
from 14.00 PDI - 60.00 PDI. The accession number
viz., CL 32 recorded the least leaf spot intensity of
14.00 PDI with maximum yield (60.67 t/ha) followed
by CL 34 and CL 54 (16.00 PDI) with maximum yield
of 56.13 t/ha and 57.47 t/ha respectively. The other
accessions viz., CL 33, 52, and 80 recorded the least
intensity of 18.00 PDI with the maximum yield of 56.13,
63.33 and 51.67 t/ha respectively. The highest leaf spot
intensity of 60.00 PDI was recorded in CL.135 with
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the lowest yield of 26 t/ha.

The leaf blotch intensity ranged from 14.00 PDI-68.00
PDI. The accessions CL.34 and 101 recorded the least
intensity of 14.00 PDI with maximum yield of 56.13 ¢/
haand 62.13 t/harespectively followed by CL32 and
CL.101 which recorded the disease intensity of
16.00PDI with the maximum yield of 60.67 t/ha and
62.13t/ha respectively. The other accessions viz.,
CL.52 and CL 54 recorded the least intensity of 18.00
PDI with a maximum yield of 63.33t/haand 61.33 t/ha
respectively. The highest leaf blotch intensity of 68.00
PDI was recorded by CL 12 with the lowest yield of
29.67 t/ha.

At Pundibari center a survey was conducted in 2 blocks
of Coochbehar (Coochbehar I and IT) and some places
of Dinhata of Coochbehar district to identify the diseases
occurring in the area and to assess the severity of
different diseases of turmeric in this area. Twelve well
distributed locations within those places were selected
for the survey. In each location the survey was done in
at least 2 different places. Three major diseases of
turmeric were found to be prevalent in this area, namely,
leaf Blotch (Taphrina spp.), Colletotrichum leaf spot
(Colletotrichum spp.) and Helmintho-sporium leaf
spot (Helminthosporium sp.).

Most of the area is covered with local varieties which
are highly susceptible to leaf blotch disease and some
of the area is highly susceptible to Leaf Spot Disease
t00. In the survey it was found that leaf blotch disease
severity was highest in Coochbehar I block (average
35.27%) followed by Dinhata (average 34.22%) and
Coochbehar II block (average 33.83%). Regarding
leaf spot of turmeric it was found that disease severity
was highest in Dinhata (average 41.44%) followed by
Coochbehar I block (average 39.13%) and
Coochbehar II block (average 36.50%)

Germplasm Screening

The germplasm found to be resistant (PDI ranging from
| — 10) against leaf blotch disease are TCP 5, 14, 28,
43, 48, 54, 74, 85, 95, 107, 129, 137, 149, 161,
202, etc. and moderately resistant germplasm (PDI
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ranging from 11 —20) are TCP4, 21, 62, 79, 90, 104,
130, 168, 184, 187, 209, 217, etc. The germplasm
found to be resistant (PDI ranging from 1 — 10) against
leaf spot disease are TCP 14, 95, 120, 129, 153, 161,
163, 172 whereas moderately resistant germplasm
(PDI ranging from 11 — 20) against this disease are
TCP 5, 28, 85, 111, 136, 154, 168, 171, 190, 240,
etc.

AtDholi, Turmeric crop cultivated by farmer were found
to be affected by leaf spot caused by Colletotrichum
and Taphrina leaf spot in Vaishali district of Bihar.
Colletorichum leaf spot incidence of turmeric was
found in the range of 47.22 to 58.34% with mean
disease incidence of 53.89%. Taphrina leaf spot
incidence of turmeric ranged from 22.22 to 36.11%
with mean disease incidence of 30%. Among 98
germplasm of turmeric screened against diseases, 53
& 41 no. of germplasm were found to be resistant &
moderately resistant against Taphrina leaf spot
whereas, 20 & 39 no. of germplasm were found to be
resistant & moderately resistant against
Colletotrichum leaf spot disease respectively. At
Raigarh in the Mahapali developmental block found
54.32 percent disease intensity of Colletotrichum leaf
spot and 38.56 percent disease intensity of Taphrina
leaf blotch.

TUR/CP/7.2
turmeric

Management of foliar diseases in

(Coimbatore, Kumarganj, Chintapalli, Pundibari,

Raigarh, Pottangi)

A field trial was laid out with nine treatments in RBD
during 2011-12 at Coimbatore (Table 25). The
rhizomes were treated with fungicides as per the
technical programme and the fungicidal spray was given
on 45 and 90 days after sowing. In all the treatments
more than 80% of germination was recorded. The
highest germination percentage of 92.12% was
recorded by T6 followed by T2 treatment (91.30 %).
The pooled mean of three years data revealed that T6
(Foliar spray — Propiconazole (0.1%) on 45 and 90
days) was the best treatment in reducing the leaf spot
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intensity to 19.33 PDI and leaf blotch intensity to 13.34
as compared to untreated control (61.56 PDI). This
treatment was on par with T8 treatment (Foliar spray
with Carbendazim + Mancozeb (0.1%) on 45 and 90
days). The T6 treatment also recorded the maximum
yield of 38.92 t/ha with the highest C: B ratio of 1:4.60
followed by T8 treatment with yield of 34.44 t/ha and
the BC ratio of 1:3.92 as compared to control (23.51
t/ha).

At Kumarganj maximum fresh rhizome yield of 34.67

t/ha was recorded by seed treatment and foliar spray
with Hexaconazole (0.1%) on 45 and 90 days after

sowing (DAS) followed by seed treatment and foliar
spray with Tricyclazole (0.1%) on 45 and 90 DAS
that wason par with Tricyclazole treatment. The same
treatment also revealed the minimum incidence of leaf
blotch disease (19.08 %, PDI) followed by foliar spray
of Carbendazim + Mancozeb (0.1%) on 45 and 90
DAS with leaf blotch incidence of 22.94 against the
control ( 35.15 %). Minimum incidence of Leaf spot
14.08 % PDI was observed by rhizome treatment and
foliar spray of Propiconazole (0.1%) at45 & 90 DAS
followed by rhizome treatment with Tricyclazole (0.1%)
and foliar spray of Tricyclazole (0.1%) at 45 & 90

Table 25. Management of foliar Diseases in turmeric at Coimbatore

(Pooled mean of 3 years -2008-2011)

Germi-  Disease Intensity (PDI | Plot | Yield = C:B
nation  Leaf Percent | Leaf Percent yield | (t/ha)  ratio
Treatment (%) spot | reduction blotch reduction (kg)
(PDI) | over (PDI) over
control control
T1 - Rhizome treatment with | |
Hexaconazole (0.1%)+ foliar
spray- Hexaconazole (0.1%) |
on 45 and 90 days 75.00 31.77 48.39 29.11 32.65 13.05 | 26.11 1:2.82
T2 - Rhizome treatment with
Propiconazole (0.1%) + foliar
spray- Propiconazole (0.1%) |
on 45 and 90 days 75.67 30.67 50.18 24.88 42.43 15.11 | 30:22 [ 1:3.20
T3 - Rhizome treatment with : ‘
Tricyclozole (0.1%)+ foliar
spray- Tricyclozole (0.1%) | | - '
on 45 and 90 days : 76.36 | 30.43 50.57 28.67 33.66 13.14 | 26.29 ‘ 1:2.64
T4 - Rhizome treatment with
Carbendazim+ Mancozeb
(0.1% )+ Foliar spray-
Carbendazim +Mancozeb ‘
(0.1%) on 45 and 90 days | 77.50 26.32 57.24 18.66 56.83 16.78 33.56 1:3.70
TS - Foliar spray — ‘
Hexaconazole (0.1%) on 45 ‘
and 90 days 7390 30.22 50.91 23.78 ‘ 44.98 13.74 | 27.49 1:3.23
T6- Foliar spray-
Propiconazole (0.1%) on 45
and 90 days 82.62 19.33 68.60 13.34 69.13 19.01 | 38.92 1:4.60
T7 - Foliar spray- i '
Tricyclozole (0.1%) on 45 ' |
and 90 days 73.69 31.78 | 48.38 25.78 40.35 12.91 25.49 1:2:72
T8 - Foliar spray- I
Carbendazim+ Mancozeb
(0.1%) on 45 and 90 days 76.27 20.67 66.42 | 14.67 | 66.06 17.22 | 34.44 1:3.92
T9 — Control | 72.50 61.56 - 43.22 | - ‘ 176" |[123:51 -
SEm + 1.85 1.70 - 1.34
CD (0.05) | | 3.92 | 341 | | 2.85
CV% 6.75 6.20 5.61
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DAS against control values of 32.76 with 16.72 %
leaf spot incidence.
Carbendazim + Mancozeb (0.1%) on 45 and 90 DAS
was on par with Tricyclazole (0.1%) treatment.

Rhizome treatment with

On the basis of the samples analysis report from Solan
centre for the year 2010-11, among the nine samples
analysed, maximum curcumin content of 4.5 % in foliar
spray with Carbendazim and Mancozeb (0.1%) on 45
and 90 DAS, maximum oleoresin contentof 11.31 %
in foliar spray with Hexaconazole (0.1%) on 45 and
90 DAS and essential oil content of 6.71 % in foliar
spray with Tricyclazole (0.1%) on 45 and 90 DAS
were recorded.

At Chintapalli rhizome treatment with Propiconazole
(0.1%) + Foliar spray of Propiconazole (0.1%) on 45
and 90 DAS recorded a lowest incidence (19.66 %)
of leaf spot followed by rhizome treatment with
Carbendazim (0.1%)+ Mancozeb (0.1%) + Foliar
spray of Carbendazim + Mancozeb (0.1%) on 45 and
90 DAS (20.71%) while control plots received an
incidence of 46.35 % infection of leaf spot.

Regarding Leaf Blotch, rhizome treatment with
Carbendazim (0.1%) + Mancozeb (0.1%) + foliar
spray of Carbendazim + Mancozeb (0.1 %) on 45
and 90 DAP recorded a lowest incidence (13.46 % )
followed by foliar spray of Carbendazim + Mancozeb
(0.1%) on 45 and 90 DAP (16.91%) . Rhizome
treatment with Propiconazole (0.1%) + Foliar Spray
of Propiconazole (0.1%) on 45 and 90 DAP also
recorded a lower incidence of leaf blotch (20.81 %)
compared to control (39.82 %).

In terms of yield, maximum fresh yield/bed was
recorded in Rhizome treatment with Propiconazole (0.1
%) + Foliar Spray of Propiconazole (0.1 %) on 45
and 90 DAS (9.34 kg/ bed) followed by experimental
plots that received the foliar Spray of Carbendazim +
Mancozeb (0.1 %) on 45 and 90 DAS (7.75 kg/ bed)
while the control plots received a meager yield of 7.13
kg/ bed.

In management of foliar diseases of turmeric trial at

AICRPS Annual Report 2011-12 @9 .
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Pundibari, it was found that rhizome treatment as well
as foliar spray with Hexaconazole (0.1%) at 45 and
90 days after planting (T,) was the best treatment in
controlling both leaf blotch and leaf spot disease of
turmeric. T, produced lowest percent disease index of
27.41 and 30.78 in the case of leaf blotch and leaf
spot respectively and maximum yield (8.58 kg/plot
(17.30 t/ha).

At Raigarh minimum disease intensity 8.7 percent and
maximum yield 14.98 t/ ha was found when rhizomes
treated with Carbendazim + Mancozeb (1:1) and
spray (0.1%) 45 and 90 DAS followed by rhizome
treatment with Trycyclazole (0.1%) and spray (0.1%)
45 and 90 DAS with 12.00 disease intensity and
12.89 t /ha yield. On the basis of four years pooled
result (2008-09 to 2011-12) minimum disease intensity
12.32 percent and maximum yield 13.34 t/ ha was
found when rhizomes treated with Carbendazim +
Mancozeb (1:1) and its spray (0.1%) 45 and 90
DAS.

Minimum disease intensity 9.88 percent and maximum
yield 12.40 t/ha was found when rhizome treated with
Carbendazim + Mancozeb (1:1) and spray (0.1%)
45 and 90 DAS followed by rhizome treated with
trycyclazole (0.1%) and spray (0.1%) 45 and 90
DAS with 15.45 percent disease intensity and yield
(12.89 t/ha). On the basis of four years pooled result
(2008-09 to 2011-12) minimum disease intensity 16.63
percent and maximum yield 13.34 t/ ha was found
when rhizome treated with Carbendazim + Mancozeb
(1:1) and spray (0.1%) 45 and 90 DAS.

At Pottangi with respect to fresh rhizome yield the
treatment T, or rhizome treatment with Carbendazim+
Mancozeb@ (0.1%) + Foliar spray — Carbendazim+
Mancozeb @ (0.1%) on 45 DAS and 90 DAS (19.4t/
ha) was the best followed by T, or Rhizome treatment
with Hexaconazole @ 0.1% + Foliar spray —
Hexaconazole @ (0.1%) on 45 DAS and 90 DAS
(18.3t/ha). However the cost: benefit ratio was high in
the case of treatment T, (1:2.06) followed by T,
(1:1.98).
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TREE SPICES

TSP/C1/1 Genetic Resources

TSP/C1/1.1 Germplasm collection,

characterization, evaluation and conservation of

clove, nutmeg, and cinnamon
(Dapoli, Pechiparai)
Clove

The germplasm of tree spices are maintained at Dapoli,
Pechiparai and Yercaud centres (Table 26). The
germplasm of clove consisting of two accessions viz.
ISR Calicut type and Kallar type have been maintained
and are being evaluated for growth and yield
performance at Dapoli. From the germplasm of clove
planted during the year 1996-97, four promising
genotypes DBSKKVSAL 2, 3, 4 were selected. The
plant height varied from 4.75 to 6.15 m., girth ranged
from 29.00 to 32.00 cm and spread varied from 2.76
mto4.20 m. Defoliation and die back of young shoots
was observed and only 18 plants from genotype block
recovered after the continuous spraying to the plants.

This trial was initiated at Pechiparai with an objective
to collect, maintain, characterize and catalogue the
germplasm of clove. Inclove 24 accessions are being
maintained. Two more collections were added in and
around Kerala.

Among the 24 accessions, the accession SA-13 was
significantly superior to other accessions and recorded
tree height (8.22), stem girth (38.56 cm), leaf length
(14.60 cm) and leaf breadth (5.55 ¢cm). Dry bud yield
was maximum in SA-13 (3.89 kg/tree), followed by
SA-3 (2.95 kg/tree). The local check recorded a flower

Table 26. Tree spices germplasm collections
at AICRPS centers

Crop/Centre Indigenous/
cultivated
Clove
Dapoli 2
Pechiparai 24
Yercaud 1
Total 2
Nutmeg
Dapoli 87
Pechiparai 26
Yercaud I
Total 114
Cinnamon
Dapoli 11
Pechiparai 12
Yercaud 02
Total 25
Cassia
Dapoli 06
Pechiparai 04
Total 10

yield of 2.65 kg/tree. The accession SA-13 recorded
maximum clove bud oil (2.78%) and oleoresin content
of 2.56%. whereas local check recorded clove bud
oil content of 1.50% and oleoresin content of 1.50%.
The comparative analysis was done between the high
yielding accessions and local check and it was observed
that there was 47% increase in dry bud yield in SA-
13.

From the germplasm collections of nutmeg planted

during the year 1996 -97 at Dapoli, fifteen promising
genotypes (DBSKKVSA 16-30) have been identified
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and average no. of fruit of four years ranged from 55 -
198. The genotype no. DBSKKVMEF 28 (198),
DBSKKVMEF 21 (149), DBSKKVMF 22 (138),
DBSKKVMEF 16 (134), and DBSKKVMF 26 (131)
Av. No. of fruits) showed higher average yield. These
genotypes are further evaluated for yield and fruit
characters. The genotype DBSKKVMEF 29 recorded
maximum dry nut yield (3025g) and dry mace yield
(700g) during the year 2010 — 11 and also performed
well during the period 2006 to 2011. The genotype
DBSKKVMEF 29 is promising considering its fruit wt.,
nut wt. and mace wt. as yield contributing characters
innutmeg.

In Nutmeg 24 accessions are maintained at Pechiparai
among which the accession MF- 4 recorded maximum
number of fruits (999 nos/tree) and the single fruit weight
was also highest in MF-4 (73.45 g). The dry mace
yield recorded per tree was 419 g. Local check
recorded 672.60 numbers of fruits /tree and single fruit
weight was 63.70 g. The mace yield was 221g.
Comparative analysis showed that there was an
increase in 48% in number of fruits, 88% increase in
yield per tree in MF-4 over local check.

Cinnamon

In cinnamon, 12 accessions are being maintained at
Pechiparai and during the year a high yielding selection

Table 27. Performance of CVT Clove accessions at Pechiparai

from Thadikarakonam was added to the germplasm.
Among twelve accessions, CV-5 recorded the highest
dry bark yield of 545g per tree whereas local check
recorded dry bark yield of only 260 g per tree.
Comparative analysis showed that there was an
increase in percentage of 40.22 dry bark yield in CV-
5 overlocal check.

At present total germplasm of cinnamon consisting of
11 accessions have been maintained and are being
evaluated at Dapoli. Nine accessions planted during
the year 1996-97 were evaluated for growth
parameters. The data on growth parameters did not
differ significantly in different genotypes. The plant height
ranged from 3.68-4.74 m, the girth 21.22-26.78 cm,
the spread 3.39-4.57m and the regenerated shoots 4.53
-6.05.

TSP/C1/2 Coordinated varietal Trial
TSP/CI/2.1CVT 1992-clove
(Yercaud, Pechiparai)

Nine genotypes collected from [ISR, Calicut is being
maintained at Pechiparai and growth parameters are
studied (Table 27). Among the types SA-3 was found
to be promising in terms of yield characters (2.95 kg)
of dry buds /tree.

Accession Yield/kg/tree (dry) Yield
2006 | 2007 | 2008 | 2009 | 2010 | 2011 |Pooled  (kg/ha)
mean (dry)
SA-3 1.59 1.70 250 | 3.00 333 2.95 246 | 681.42
SA -4 0.40 1.50 1.80 1.40 1.76 1.40 138 | 405.34
SA -5 126 7150 2.00 1.10 ‘ 1.00 192 | 146 | 40442
SA -6 1.12 1.40 1.80 2.40 2.50 2.55 196 | 54292
SA -7 105 140 | 240 2007|230 2.60 222 | 614.94
SA -8 1.33 1.60 2.30 2.50 2.31 2.15 237 | 65649
SA-9 0.60 1.20 1.90 1.50 1.30 2.14 1.66 | 459.82
SA-10 1.25 1.40 1.70 1.90 1.83 2.54 1.77 | 490.29
SA-11 0.46 1.20 1.80 \ 1.90 190 | 257 | 164 | 45228
SA-12 1.26 1.40 2.10 2.40 2.05 2.21 190 | 52630
Local check. | 122 | 130 145 | 180 ‘ 195 | 265 | L72 | 47644
SEm + 0.01 0.02 001 | 0.05 0.14 0.16 0.12 0.70
CD(0.05) ‘ 0.03 ‘ 0.03 003 | 011 | 029 | 026 ‘ 006 | 141
CV (%) 1.66 1.31 088 | 3.10 8.73 6.06 1.51 0.18

E\%g '?N
I'&’g .

Nt



Y

-y
ICAR

o

AICRPS Annual Report 2011-12

TSP/C1/2.2CVT 2001 Nutmeg
(Pechiparai, Dapoli)

Six accessions were collected from ISR, Calicut and
are being maintained at Pechiparai and evaluated along
with a local check (Table 28). Among the accessions
A9/150 has recorded the highest plant height of 1.98
m, stem girth of 11.81 cm and maximum number of
shoots recorded was 20.00

At Dapoli out of eight accessions, planted during 2003-
04 was evaluated for growth parameters. There was
only significant difference in spread and other
parameters viz. height, number of branches and girth
did not showed significant differences among different
genotypes. The plant height ranged from 0.55-1.47
m, the girth 8.17-17.50 cm, no of branches 5.17—
15.50 and the spread 0.30-6.62 m. Few plants from
Acc. no. A9/4, A9/20 and A 9/150 started bearing.

Table 28. Yield performance of Nutmeg accessions at Pechiparai

Accessions Plant height (m.) Stem girth (cm.) Branches (No)
A9/4 1.32 9.70 \ 5.88
A9/20 1.15 11.15 14.77
A9/25 1.06 8.45 | 13.80
A9/71 1.40 7.00 14.08
A9/150 | 1.98 11.81 20.00
M.L. 1.70 | 7.63 7.86
Local check \ 0.98 ‘ 6.34 | 3.71
SEm + 0.06 0.18 0.16
CD(0.05) 0.03 ‘ 0.06 | 0.07
CV (%) 10.67 2.07 1.28

TSP/CI1/2.3 CVT 2001-Cassia
(Pechiparai, Dapoli)

Four genotypes collected from ISR, Calicut along with
local check is being evaluated at Pechiparai (Table 29).

Among the four selections, D3 was found to be
promising with plant height of 5.78 m, stem girth 40
cm, the leaf yield of 390g/tree, and bark yield of 226
g/tree.

Table 29. Growth and Yield Performance of Cassia at Pechiparai

At Dapoli out of 6 accessions evaluated significant
difference was observed only in girth and plant height
did not show significant difference among different
genotypes. The genotype KKVCTSHI recorded
significantly higher girth (32.63 c¢cm) followed by
KKVCTSH2 (32.50 ¢cm). The oil percentage in leaf
varied from 6.14-7.34%. The genotype KKVCTSH 1
and KKVCTSH2 recorded higher oil percentage
7.34% and 7.12% respectively than other genotype.

Accessions | Plant height(m.) | Stem girth(cm) = Leaf yield(g/tree) Bark yield(g/tree)
Cl ‘ 2.62 2241 279.10 195.12

DI 2.56 23.20 313.67 215.00

D3 | 578 | 4000 | 390.00 | 226.00

D5 | 2.68 30.17 352.00 200.45
Local check \ 222 | 19.50 | 278.64 | 190.60
SEm=+ . 0.14 | 0.03 ‘ 14.03 0.30

CD (0.05) | 0.03 | 0.06 | 2945 | 0.67

CV (%) 0.67 8.11 7.89 0.22
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CORIANDER

COR/CIN

COR/CI/1.1
description, characterization, evaluation,

Genetic Resources

Germplasm collection,

conservation and screening against diseases

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

The coriander germplasam maintained at various centers
of AICRPS are given in Table 30. Among the 275
coriander accessions evaluated at Coimbatore, the
coriander grain yield ranged from 1.99 g per plant to
5.12g per plant. The average mean yield is 3.35 g per
plant. Out of 275 collections evaluated, 109 genotypes
recorded the yield higher than the mean yield. Three
checks were involved in the evaluation (CS 111, CS
49 and CS 82). The grain yield of the check lines were
2.18g for CS111,3.79 g for CS 82 and 4.89¢g for CS
49 respectively. In the evaluation of 275 germplasm
lines during 2011-12 twelve lines recorded higher yield
than Check CS 49 with lowest incidence of powdery
mildew.

The incidence of powdery mildew disease was noticed

AICRPS Annual Report 2011-12
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in all 275 accessions. The PDI ranged from 18.00 to
60.00. The accessions viz., CS 16, 18, 29, 37, 46,
58, 66, 70,94, 105, 134, 216, 225 and 245 recorded
the least disease intensity of 18.00-18.60 PDI with the
highest yield of 865-900 kg /ha. The highest intensity
of powdery mildew was recorded by CS 111 with
the lowest yield of 383 kg /ha.

Table 30. Coriander germplasm collections at AICRPS centres

&%
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N

Centre Indigenous Total
Cultivated Wild andrelated sp.
Coimbatore 275 - 205
Dholi 144 1 145
Guntur 309 - 309
Hisar 266 - 266
Jagudan 74 21 (Exotic) 95
Jobner 753 102 855
Kumarganj 160 - 160
Pantnagar 20 - 20
Solan 95 - ‘ 95
Total 2096 124 2220
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At Dholi out of one hundred forty four accessions, only
fourteen accessions namely- RD-392, RD-397, RD-
410, RD-421, RD-422, RD-424, LCC-13, RD-425,
RD-427, RD-385, RD-413, RD-415, and RD-418
recorded maximum yield ranging from (1.20kg to 1.40
kg/5.4 m?) as compared to check variety Hisar Anand,
Pant Haritima & Rajendra Swati (1.05 kg, 1.10kg &
1.05 kg/5.4 m?) respectively. Among the promising
accessions, RD-418 recorded maximum yield (1.40
kg/5.4 m?) followed by RD-385, RD-413 and RD-
415 (1.30 kg/5.4 m?).

Among the sixty one germplasm entries evaluated at
Guntur, in augmented Block Design, LCC-272 (6.48
g/plant), LCC-268 (6.38 g/plant), LCC-262 (6.02 g/
plant), LCC-275 (5.3 g/plant) and LCC-276 (5.3 g/
plant) were found significantly superior in yield over
the best check Sudha (4.02 g/plant).

At Hisar one hundred eighty four accessions of
coriander were evaluated using Hisar Anand, Hisar
Sugandh and Hisar Bhumit as checks during 2011-
2012. The mean seed yield of the germplasm material
ranged from 17.2 g/plant (DH-226) to 87.4 g/plant
(DH-318). The most promising lines for seed yield were
DH-238, DH-244-1, DH-252, DH-254, DH-288,
DH-289, DH-293, DH-294, DH-295, and DH-318.

During the year 95 entries were raised and evaluated
with GCo I and GCo 2 as checks at Jagudan. Among
them five entries was dwartf type, having less than 64
cm plant height. Six entries had more branches i.e. equal
or more than 6.3 branches per plant. The higher umbels
per plant were recorded by entry JCr 330. Eleven
entries recorded equal or more than 7.0 umbellate per
umbel. The entry Dhana 98 was promising for more
seeds per umbellate > 10.7 seed per umbellate. The
entry JCr 393 observed as early maturing (90 days).
Fifteen entries found bold seeded has high test weight
> 14.0 g. Ten entries isolated as high yielder recorded
more than 1417 kg ha! grain yield. During the reported
year, total 97 (95+2) entries of Jagudan centre, were
screened for the resistance against powdery mildew
disease under natural condition. The incidence of

Powdery mildew was ranged from 35.00 to 82.75
per cent. None of the entry was found resistant against
the disease.

At Jobner one hundred twenty six (126) germplasm
accessions were evaluated along with nine checks
namely RCr-20, RCr-41, RCr-435, RCr-480, RCr-
728 and Local in Augmented design in one row plot of
3 x 0.3 sq.mssize. Out of 230 accessions, 31 accessions
were better than best check variety RCr-728. Some
of the promising accessions identified on the basis of
yield per 5 plants were UD-319, UD-646, UD-172,
UD-263 Bold, UD-332, UD-365, UD-226, UD-399,
UD-295, UD-373, UD-733, UD-364, UD-665, UD-
239, UD-144, UD-657 and UD-179. At Kumarganj
out of 160 germplasms evaluated, ND Cor-38
recorded maximum seed yield (17.60 g/ha) followed
by NDCor-2.

Multilocation evaluation of coriander genotypes
(Jobner)

Ninety (90) germplasm accessions of different parts
of country were evaluated along with four checks
namely Hisar Sungandh, RCr-435, RCr-436 and Local
at Jobner. Out of 90 accessions, 37 accessions were
better than best check variety RCr-436. Some of the
promising accessions identified on the basis of yield
per 5 plants were DH-213, DH-226, UD-21, DH-
214, DH-230, J.Cr.-394, DH-220, DH-222, UD-51,
UD-71]J.Cr.-329, J.Cr.-388, J.Cr.-330, DH-208, UD-
109, UD-31, UD-19 and UD-33

COR/CI2

COR/CI/2.4 Coordinated Varietal Trial — 2009
Series — VIII

Coordinated Varietal Trial

(Jagudan, Kumarganj, Jobner, Hisar, Raigarh,
Dholi, Guntur, Pantnagar, Jabalpur, Udaipur,
Ajmer, Navasari)

AtJagudan the yield differences among the entries were
significant. The entries COR 26 and COR 29 recorded
the highest yield (2024 and 2004 kg ha'), which was
9.64 and 8.56 per cent higher over check GCr 2,
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respectively (Table 31). The pooled over three years
data shown that the entries COR 29, COR 30 and
COR 27 recorded 2221,2114 and 2052 kg ha'' yield,
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which was 15.14, 9.59 and 6.38 per cent higher over
check GCr 2, respectively.

() LICT d dPU0d wi

Entry Projected Yield (kgha™) Mean % 10C
2009-10 | 2010-11 | 2011-12 GCr-2 | H.Anand  RCr-728

COR-25 233 | 1077 1866 1760 - 18.04 29.32
COR-26 2355 | 1151 2024 1843 . 23.61 3542
COR-27 2791 | 1725 1640 2052 6.38 ‘ 37.63 50.77
COR-28 212 | 92 734 1273 : ” 3
COR-29 2948 ‘ 1710 2004 2221 15.14 ‘ 48.96 63.19
COR-30 2718 | 1803 1820 2114 9.59 4178 | 5533
COR-31 2071 \ 1611 701 \ 1461 - \ 7.35
COR-32 3094 1880 826 1933 021 29.64 42.03
COR-33 1694 ‘ 1550 1522 1589 - / 6.57 ! 16.75
COR-34 1765 1049 | 1227 1347 | - -
COR-35 1637 | \ 1062 | 1350 S
GCr-2 (Local check) | 2324 1616 1846 1929 - | 2938 41.73
Hisar Anand (. ded) 5625 | damT et [ R
RCr-728 (N Check) ; 1502 1220 1361 | - - | -
SEm + | 180 94 J 131 ‘ x ‘ - -
CD (0.05) 530 274 382 2 3 :
C.V. % ‘ 13.49 11.89 ‘ 16.01 ‘ : : ‘ : ‘ :

At Kumarganj yield of K selection (Check) was
maximum (16.52 g/ha) followed by Cor-29 and Cor-
27 with a yield of 16.24 q /ha. The percent increase in
yield was 11.92 % over check Hisar Anand. Among
eleven entries and two check, all eleven entries were
found non-significant regarding growth parameters and
projected yield (t/ha) as compared to local check
variety Rajendra Swati at Kumarganj . At Jobner the
seed yield ranged from 937.50 to 1842.59 kg/ha. Of
the fourteen entries evaluated, COR-27 recorded
maximum seed yield 1842.59 kg/ha followed by
COR-34 (1625.00 kg/ha), RCr-435 check (1562.50
kg/ha), COR-32 (1486.11 kg/ha), COR-29 (1453.70
kg/ha), Hisar Anand Check (1425.53 kg/ha), COR-
33 (1381.94 kg/ha) and COR-26 (1351.58 kg/ha),
whereas lowest seed yield of 937.50 kg/ha was

recorded by COR-35. At Raigarh among thirteen entries
evaluated, COR-31(846.88kg/ha) was found
significantly superior over all the checks ICS-1(L.C),
Hisar Anand and COR- 728 with yield 607.29, 347.57
& 186.11 kg/ha, respectively followed by COR-

32(635.07 kg/ha).

Among the promising entries and check, all the entries
were found non-significant regarding number of primary
branches per plant, number of days to 50% flowering,
number on umbellets per umbel and test weight of 1000-
seed as compared to national check variety Hisar
Anand at Dholi. At Guntur among the eleven coded
entries evaluated, COR-29 (845.1kg/ha) recorded
significantly higher yield than all other entries including
best check Sudha (694 kg/ha). statistical analysis
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(pooled) indicated that the maximum seed yield was
recorded by Cor-33 (2146.16 kg/ha), followed by

Cor-31 (2139.52) at Pantnagar.

At Jabalpur among the twelve genotypes COR 33
recorded maximum height (116.62 cm), number of
primary branches (9.00), and number of secondary
branches (12.06), number of seed / umbel (38.13).
However maximum seed yield was noticed in COR
31(2.26 t/ha) that was on par with COR-33 .The trial
was conducted during Rabi including eleven test entries
along with two checks in three replications at Udaipur.
COR - 26 was found to be the best performing entry
in terms of seed yield, (1840 kg/ha) followed by COR
—30 (1771 kg/ha) and COR 25 (1701 kg/ha).

Thirteen genotypes were tested against three checks
namely Hisar Sonali and RMt-361and Afg-1 (local
check) at Ajmer. COR29 recorded maximum yield
(910 kg/ha) that was on par with COR 29(786 kg/ha)
at Navasari. Based on the pooled data of coriander
CVT trials COR-29 (929.17 kg/ha) was observed as
asignificantly superior over Hisar Anand for seed yield.

COR/CI/2.6 Coordinated varietal trial on
coriander (Leaf type during off season) CVT -
2010

(Guntur, Coimbatore, Perivakulam)

During 2011-12 summer season, seven genotypes of
coriander from different coordinating centers were
tested with Sadhana and Local as checks in
Randomized Block Design with three replications at
Guntur. Among the entries evaluated, LCC-232 (2.59
t/ha) recorded highest green leaf yield followed by CS-
38 (2.46 t/ha) and CS-11 (2.32 t/ha) which were on
par with one another and significantly superior to checks
Sadhana (1.68 t/ha) and local check (0.31 t/ha).

At Coimbatore the trial was conducted with leaf
coriander genotypes from TNAU, Coimbatore and
APHU, Guntur (three each) and one genotype from
NRCSS. Ajmer with two checks. The leaf yield of the
genotypes varied from 4.09 kg per plot (10 m?) to
4.91 kg per plot. The highest yield was recorded by

the genotypes LCC 234 followed by CS 1 (4.77 kg
per plot) which were higher than both the checks.

At Periyakulam also LCC- 234 recorded the highest
yield per plot (3.54 kg/plot) followed by LCC-242
(3.46 kg/plot) and CS-1 (3.39 kg/plot). The same trend
was observed in estimated yield also. In the case of
cost benefit ratio, the highest return was found in the
genotype LCC-234 (4.00), followed by LCC-242
(3.86) and CS-1 (3.81). The genotypes like LCC-
234, L.CC-244 and CS-1 recorded the highest values
in all the trials when compared to the rest of the
treatments under Periyakulam conditions.

COR/CDI/3 Varietal Evaluation trial
COR/CI/3.1 Initial evaluation trial 2010
(Jobner, Dholi, Jagudan).

At Jobner of the ten entries evaluated, UD-61 recorded
maximum seed yield of 1754.17 kg/ha followed by
UD-123 (1733.80 kg/ha), UD-411 (1452.78 kg/ha),
RCr-436 check (142 by Local Check).

At Dholi among the promising entries and two checks,
Pant Haritima and Rajendra Swati, RD-377 recorded
significantly maximum yield per plot (15.3 kg/4.8m?)
& projected yield (2.87t/ha) compared to check variety
Rajendra Swati (1.30 kg/4.8m?) & projected yield
(2.43 t/ha). The entries JCr 379 and JCr 380 recorded
significantly maximum similar yield 1593 kg ha™', which
was 11.24 per cent higher over check GCr 2. At
Jagudan the pooled analysis over four years data shown
non significant differences for yield but an entry JCr
404 and JCr 379 recorded maximum yield 1669 and
1611 kgha'', which was 8.24 and 4.47 per cent higher
over check GCr 2, respectively.

COR/CI/3.2
2010 (Leaf purpose)

Initial Evaluation Trial

(Pantnagar)

The significant differences were obtained for all the
parameters at Pantnagar. Maximum fresh leaf yield
(6693.33 kg/ha) was recorded by PD (L)-51 followed
by PD (L)-11 (4281.67 kg/ha).
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COR/CI/3.3
2010 (Seed purpose)

Initial Evaluation Trial

(Hisar, Kumarganj, Guntur, Pantnagar)

The initial evaluation trial in coriander was conducted at
Hisar with ten accessions along with Hisar Anand as check.
The results indicated that DH-281 and DH-314 recorded
significantly better yield over Hisar Anand (check) showing
20.0 and 19.8 % increase in yield, respectively. At
Kumarganj in three years of study in IET, NDCor-38
registered significant increase in yield (17.70 g/ ha) with
23.08 percent increase in yield over check followed
by NDCor-10 (16.66 g/ha) over control of Hisar
Anand (14.38 g/ha). At Guntur among the ten entries
evaluated, LCC-219recorded maximum yield (706.7
kg/ha) followed by LCC-212 (704.2 kg/ha) and LCC-
225 (697.9 kg/ha) which were significantly superior to
check Sudha (534.7 kg/ha). At Pantnagar maximum
seed yield (3183.72 kg/ha) was recorded by PD(S)-
21 followed by PD(S)-7 (2998.62 kg/ha) and PD(S)-
2(2924.58 kg/ha).

Entry Seed yield (kg/ha)
COR-25 112037
COR-26 1351.85
COR-27 1842.59
COR-28 1275.46
COR-29 1453.70 |
COR-30 1041.67

COR-31 1344.91 |
COR-32 1486.11 '
COR-33 1381.94
COR-34 1625.00
COR-35 | 937.50

Hisar Anand NC 1425.93
RCr-435 Check | 1562.50 |
Local Check 1300.93

CD (0.05) | 272.65 |
CV (%) 11.88

Table 32. Volatile oil content of entries of coriander CVT in 2010-11 at Jobner

(Z

AICRPS Annual Report 2011-12

el

COR/C1/4
COR/C1/A4.1

Quality Evaluation Trial
Quality evaluation in coriander
(Jobner)

Fourteen entries of coriander under CVT were analysed
for volatile oil content during Rabi 2010-11 at Jobner
(Table 32). The volatile oil content in the entries ranged
from 0.27% to 0.40%. The maximum volatile oil of
0.40% was observed in COR-34, RCr-435, COR-
27, COR-28, COR-29, COR-33 followed by 0.37%
in COR-26, COR-30, and COR-31, while minimum
of 0.27% was noticed in COR-35 and Hisar Anand
(National check). The entry COR-27 ranked first in
terms of volatile oil yield (7.371/ ha) followed by COR-
34 (6.501/ha), RCr-435 check (6.25 1/ ha), and COR-
29 (5.81 1/ ha) while lowest volatile oil yield of 2.50 I/
ha was noticed in COR-35.

On the basis of two years data (2009-10 and 2010-
11), the highest mean volatile oil content of 0.44% was
noticed in COR-34 followed by 0.42% in COR-27,
COR-29, RCr-435 check, whereas minimum 0.29%
was recorded by COR-35 and Hisar Anand (National
Check). The maximum mean volatile oil yield in terms
of litre per ha was observed in COR-27 (7.06 1/ ha)
followed by COR-34 (6.87 1/ ha), & RCr-435 check
(6.351/ha) and minimum in COR-35 (2.97 I/ ha).

Volatile oil(%) Volatile oil yield (I/ha)
0.30 3.36
0.37 4.96
0.40 737
0.40 5.10
0.40 5.81
0.37 3.82
0.37 4.93
0.30 4.46
0.40 5.53
0.40 6.50
0.27 2.50
0.27 _ 3.80
0.40 | 6.25
0.30 3.90
0.06
10.09

NP

Y
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IET

Ten entries of coriander under IET were analysed for
volatile oil content during Rabi 2010-11. The volatile
oil content in the entries ranged from 0.30% to 0.43%.
The maximum volatile oil of 0.47% was observed in
UD-565 and UD-663 followed by 0.40% in RCr-435,
0.37% in UD-563 and UD-737, while minimum of
0.30% was noticed in Local check. The entry UD-
663 ranked first in terms of volatile oil yield (9.31 I/ha)
followed by UD-565 (8.71 I/ha), RCr-435 check (7.38
1/ha)), and UD-794 (6.76 1/ha) while lowest volatile oil
yield of 4.33 I/ha was noticed in RCr-436 Check.

On the basis of three years data (2008-09, 2009-10
and 2010-11), the highest mean volatile oil content of
0.43% was observed in UD-565 and UD-663
followed by 0.42% in RCr-436 Check and 0.36% in
UD-563, whereas minimum 0.30% was recorded in
UD-737. The maximum mean volatile oil yield in terms
of litre per ha was noticed in UD-663 (7.73 I\ha)
followed by UD-565 (6.83 1/ ha), RCr-435 check
(6.78 1/ ha), UD-794 (6.45 1/ ha) and minimum in Local
check (3.65 1/ ha).

COR/CM/5 Nutrient Management Trial

COR/CM/5.3 Identification of drought/
alkalinity tolerant source in coriander

(Jobner, Kumarganj)

The seed yield in coriander indicated significant
differences between the genotypes in both irrigated and
drought environments at Jobner. The mean yield in
irrigated condition was 15.29 gm/plant while in drought
conditions it was 14.20 gm/plant, thus the average yield
over the environments did not vary much. The mean
dataranged from a minimum 9.13 gm/plant in RCr 435
to a maximum of 21.83 in UD 476 in irrigated
conditions while in drought conditions it ranged from
minimum of 7.80 gm/plant (RCr 480) to 20.63 gm/
plant (UD 476). Drought tolerance based on TOL,
SSIand STI indicated that UD 10 was the best among
the genotypes followed by UD 476 and UD 115. RCr
436 was most susceptible to drought among the

genotypes; it was also poor yielder among the
genotypes.

Comparison of mean values over the years indicated
that in irrigated trial, RCr 684, UD 476, UD 479 were
stable yielders. In the drought trial, UD 115 had the
highest mean yield over the years; this was followed
by RCr 684 and UD 493. Comparison over the years
indicated fluctuation of yield of genotypes. The
genotypes which yielded lowest were the stable ones,
while the highest yeiders were generally least stable.
Based on ranks, RCr 684 folllowed by UD 476 were
relatively stable and high yielding in drought trial across
the years.

The experiment was laid out in pots with ten genotypes
of coriander at Kumarganj. Maximum 44.76/g plant
mean seed and 35.67 g plant seed yield showing
tolerance at 10, 20 and 30 ESP in NDCor-24.

COR/CM/5.4 Nutrient supplementation through
organic manures for growth and yield of coriander

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

At Coimbatore a trial on nutrient supplementation
through organic manures for growth and yield of
coriander with the CO (CR) 4 variety was taken up
during 2011-2012 with eight treatments. From the
pooled data of three years among the eight different
treatments tried the treatment T, - recommended INM
package of the centre (FYM 5 t/ha + inorganic N 50%
+ Azospirillum 1.5 kg/ha (seed treatment) recorded
the highest grain yield per ha (948.89 kg/ha) with high
benefit cost ratio of 2.37.

Recommended dose of fertilizer (60:30:30 kg NPK /
ha) recorded significantly higher yield of 17.18 g/ha
followed by recommended integrated nutrient
management practices (15.55 g/ha) against control
(12.49 g/ha) at Kumarganj. Three years of pooled data
recorded that RDF alone produced maximum yield of
(17.20 q ha) (Table 33)
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Table 33. Effect of nutrient supplementation through organic manures

on growth and yield of coriander at Kumarganj

|

Entries 2009-10 2010-11 2011-12 Mean Increase
g/ha g/ha g/ha g/ha over control (%)

T, FYM (100%) @ 10t/ha 15.13 15.62 15.10 15.28 20.69
T, Vermi compost (100%)
@5 tha 15.10 15.41 15.06 15.19 19.98
T, FYM (50%) + |
Vermi Compost (50%) 14.09 13.95 13.47 | 13.83 9.24
T, FYM (25%) +
Vermi Compost (75%) 15.51 15.69 15.30 15.50 2243
T, FYM (75%) + |
Vermi Compost (25%) 14.54 | 14.31 14.09 14..31 13.03
T, RDF alone
chemical fertilizer 17.14 17.29 17.18 17.20 35.86
T, Recommended INM
package of the centre 16.17 15.97 15.55 15.89 25.51
T, Absolute control 12.81 12.70 12.49 1266 | E
SEm+ | 030 0.22 021 |
CD (0.05) 2.34 0.65 0.64
CV % ‘ 2.16 247 2.51

At Dholi among the treatments, (T,) recommended dose
of integrated nutrient management (FYM-15t ha”,
N:P:K:50:40:30 kg ') had registered the maximum
plant height (150.80 cm), number of primary branches
per plant (10.53), number of secondary branches per
plant (34.67), number of umbels per plant (91.33),
number of grains per umbel (53.13), yield per plot (2.23
kg 6m?) and projected yield (3.35 t ha'') and yield
increase (63.41%) over control followed by (Ty)
recommended dose of chemical fertilizer alone
(N:P:K::50:40:30 kg ha) .

The significant differences were obtained for all the
parameters at Hisar. Plant height ranged from 106.2 to
121.7, number of branches 7.9 to 8.8, umbels per plant
84.5 to 104.3, umbellate per umbel 34.1 to 39.6 and
seeds per umbel 34.1 to 39.6. Maximum seed yield
(2128.2 kg/ ha) was recorded by the application of
recommended INM followed by 100% nitrogen

supplemented with vemicompost (1924.3 kg/ ha) and
RDF (1862.4 kg/ha) respectively. At Guntur among
the treatments evaluated, T4 (FYM 25% + VC 75%)
recorded maximum yield (642.4 kg/ha) followed by
T3 (FYM 50% + VC 50%) (576.4 kg/ha) and T7
(INM) (572.7 kg/ha) which were significantly superior
to control (451.4 kg/ha).

Maximum yield (10.1 g/ha) was recorded by the

treatment recommended INM packages (FYM 10t/
ha + 80N: 60P: 40 K) at Raigarh.

COR/CM/5.5 Effect of micronutrients on yield
of coriander

(Coimbatore, Dholi)

A Study on the effect of micronutrient on the yield of
coriander CO (CR) 4 at Coimbatore revealed that the

treatments differed significantly for growth and yield
parameters under study. Among the twelve treatments
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1mposed the highest coriander seed yield was obtained
in the treatment T, (0.5% foliar spray of ferrous sulphate
2 sprays-45 & 60 days of sowing) (649 kg/ha)
followed by T, 0.5 % foliar spray of zinc sulphate (2
sprays-45 & 60 days of sowing) (636.33 kg/ha). From
the pooled data of three years among the twelve
different treatments 0.5 % foliar spray of zinc sulphate

(2 sprays 45 & 60 days of sowing) recorded the
highest grain yield of 772.44 kg per ha with a benefit
costratio of 2.10 followed by spraying of 0.5% foliar
spray of copper sulphate (2 sprays 45 & 60 days of
sowing) with a grain yild of 683.56 kg per ha with a
benefit cost ratio 2.05(Table 34).

Table 34. Effect of micronutrient on ueld of conander (2009 to 2012) at Coimbatore

Treat Plant No. of No. of No. of No. of No. of Seed yield .f B:C
ment height (cm)| primary | secondary umbels / | umbellets/| seeds / |plot (g)(4 x
details branches | branches plant umbel umbel 2.7 m?)
ar 54.83 5.96 10.56 26.30 ‘ 5.30 30.66 581.11 I 1.74
T, 59.02 3.37 10.52 28.22 541 33.04 772.44 2.10
T, | 5960 5.63 10.56 3389 | 548 | 3430 548.22 ‘ 1.49
i i 61.07 5.70 11.56 3293 6.19 35.93 644.66 1.93
T, | 6230 5.37 11.00 30.48 5.93 3396 | 65078 | 1.95
T 60.15 5.89 10.67 34.37 6.15 36.19 52800 | 158
T, | 5843 552 022 | 33 \ 5.74 \ 34.93 65200 | 1.95
i 64.91 6.00 10.26 ‘ 30.78 5.56 32.67 683.56 2.05
T, 61.69 559 | 1026 | 2507 ‘ 529 | 2833 53211 | 1.59
T, 57.01 6.19 10.89 31.93 5.96 30.59 65422 | 196
Ty [ 6257 5.56 ‘ 1074 | 3330 | 59 33.11 65245 | 195
1 Y 57.64 5.82 11.04 30.07 5.89 29.04 563.55 1.69
| |
SED Mn-0.118 [Mn -0.011 |Mn -0.016 Mn-0.123 |Mn -0.013 [Mn-0.109 Mn -3.082
(MnL -0.102 MnL-0.010 MnL - 0.014 MnL -0.107 |MnL-0.011 |MnL -0.094 MnL -2.669
Mn MnL- MnMnL- [MnMnlL- |[MnMnlL- |MnMnL- |MnMnL- |Mn MnL-
0.204 0.201 0.028 0.214 0.022 0.189 5.339
CD Mn-0.244 Mn -0.024 Mn-0.034 Mn-0.256 'Mn-0.027 'Mn-0.227 Mn-6.393
MnL-0.212 | MnL -0.021| MnL -0.029 ‘MnL-0.222 | MnL -0.023 MnL-0.196 | Mnl.-5.536
(0.05) 'MnMnL- 'MnMnL- MoMnL- MnMnL- MnMnL- MnMnL-  Mn MnL-
|0.424 [0.042 0.059 0.444 10.046 0.393 | 11.073
AtDholi between soil application of micro-nutrients ~ Rs. 2.64 per unit cost.
and foliar spray of micro-nutrient, soil application of COR/CM/5.6 Irrigation management for

micro-nutrients (zinc sulphate, ferrous sulphate, copper
sulphate, mangenesc sulphate) @ 25 kg/ha recorded
the more projected yield of 2.42 t/ha followed by foliar
application of micro-nutrients @ (0.5% at 45 and 60
days after sowing projected yield (2.38 t/ha). Regarding
benefit - cost ratio soil application of micro-nutrients
@ 25kg/ha recorded maximum return of Rs.2.77 per
unit cost followed by two foliar application of micro-
nutrients @0.5% at 45 and 60 days after sowing i.e.,

sustainable coriander production
(Guntur)

At Guntur among the different methods of irrigation,
maximum number of umbels per plant was recorded in
Sprinkler (21.9) which was significantly higher than
Flooding (20.5) and Raingun (19.8). Number of
umbellets per umbel, maximum was recorded in
Sprinkler irrigation (5.9) that was on par with Raingun
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(5.7) and significantly superior to the Flooding (5.4).
Maximum number of fruits per umbel was recorded in
Sprinkler (34.3) followed by Raingun (32.4) which were
on par with each other and significantly superior to the
Flooding (28.0). Among the methods of irrigation,
irrigation with Flooding (946.4 kg/ha) (or) Raingun
(942.7 kg/ha) was superior to Sprinkler (869.6 kg/ha)
(Table 35).

Among irrigation schedules, all the irrigation schedules
were found superior yield contributing characters.
Irrigation at 30 and 60 DAS recorded highest yield

)
\\Eﬂ/
(1086.9 kg/ha) followed by irrigation at 45 and 60 DAS
(1023.6 kg/ha) which were on par with each other and
significantly superior to the control (664.7 kg/ha).
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Among the interactions between methods and
schedules, Raingun at 30 & 60 DAS (1142.7 kg/ha)
recorded maximum yield followed by Flooding at 30
& 60 DAS (1102.0 kg/ha), irrigation with flooding at
45 DAS (1072.0 kg/ha) that were on par with one
another and significantly superior to respective controls
(635 kg/ha and 665 kg/ha respectively).

Table 35. Yield and yield attributes of coriander at Guntur with different methods

of irrigation and schedules

Plant = No. of ‘ No. of
Treatment height | primary 'secondary

(cm) |branches | branches
Irrigation Method !
Flooding (FL) 65.6 555 12.4
Sprinkler (SP) [reZes|| s 5 |- Tis
Raingun (RG) 65.5 5.8 12.7
CD (0.05) NS | NS | NS
Irrigation Schedule
30 DAS | 66.0 \ 7 R (I e
45 DAS 65.3 56 12.8
30 & 45 DAS | 680 | 66 | 147
30 & 60 DAS 64.6 6.0 13.4
Control 593 | 46 | 105
CD (0.05) 4.4 0.7 1.3
Interaction™ ‘ |
RG at 30 DAS 68.1 53 12.1
RG at 45 DAS ‘ 68.9 I (R - 7
RG at 30 & 45 DAS 679 6.3 14.2
RGat30 & 60 DAS| 645 | 60 | 129
Control (RG) 58.7 4.0 9.5
SP at 30 DAS | 658 | 55 12.3
SP at 45 DAS 63.6 54 12.5
SP at 30 & 45 DAS | 61.1 ‘ 68 | 155
SPat 30 & 60 DAS | 650 | 5.9 13.5
Control (SP) 582450 10.9
FL at 30 DAS 64.1 5.6 11.8
FL at 45 DAS 634 | 56 12.6
FL at 30 & 45 DAS =~ 74.9 6.6 14.4
FLat30 & 60DAS | 644 | 62 | 139
Control (FL) 60.9 4.8 10.9
CD (0.05) | ‘ 7 L [ 1)
CV (%) - 10.3 18.8

Umbels Umbellets No. of Days to| Yield
per per days to | maturity (kg/ha)
plant umbel 50%
flowering
| |
20.1 5.4 51.6 923 | 8629
o1 | 357 1| 1525 || e2al|l 8249
21.5 5.8 52.1 922 863.3
1.5 ‘ NS NS | NS | NS
20.0 \ S8 523 89.7 | 7755
20.9 5.7 524 90.6 = 8439
236 | 162 549 | 969 | 9535
22.8 6.2 53.5 97.3 | 1041.0
185 | 43 T s\ gea | e
1.9 0.6 1.4 | 13 | 767
| |

18.3 56 51.8 90.7 = 768.0
5,231 S (N W e % 903 | 8921
22.8 6.1 54.3 96.7 | 955.3
208 | 60 | 529 | 980 | 10497
16.5 4.1 47.3 859 | 6495
7.3 e LM IR €. R | R (4 M (R 57 5
209 58 53.1 91.0 = 8013
230 | 62 552 | 970 | 9350
256 | 63 54.9 96.7 | 1002.7
191 | 45 | 475 | 868 | 6403
20.5 58 | 531 89.7 | 8133
19.8 6.0 ‘ 521 | 903 ‘ 838.4
25.0 6.4 553 97.0 = 970.1
2200 [N T 529 973 | 1070.8
20.0 4.3 47.0 86.5 = 623.8
) ‘ 33 | 10 24 (231328
15.2 13.5 16.0 40 (22 136

*RG-Raingun, SP-Sprinkler, FL-Flooding
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COR/CM/5.7 Nutrient management in off -
season coriander leaf production

(Guntur, Coimbatore, Periyakulam, Ajmer)

At Guntur maximum yield was recorded by treatment
T 8 (45:40:20 NPK + spraying with GA 10 ppm at 20
DAS) (2.51 t/ha) followed by T9 (45:40:20 NPK +
spraying with GA 15 ppm at 20 DAS) (2.42 t/ha) which
were on par with each other and significantly superior
to control (1.43 t/ha).

Significant variation was noticed for the leaf yield and
varied from 3.42 kg per plot (10 m?) to 5.28 kg per

plot at Coimbatore. The maximum yield (5.28 kg per
plot) was recorded by the treatment T - 45:40:20
NPK followed by the treatment T -30:40:20 NPK
+ GA 15ppm at 20 DAS (4.68 kg per plot).

At Periyakulam the treatment T9 i.e., 45:40:20 NPK
+ Spraying with GA 15 ppm at 20 DAS recorded the
highest values for the traits like plant height (31.27 cm),
no. of compound leaves per plant (6.90), yield per plot
(3.93 kg/plot) and estimated yield (3916.66 kg/ha)
(Table 36). The highest cost benefit ratio was recorded
by the treatment T9 (4.48).

Table 36. Effect of nutrient on off season coriander leaf production at Periyakulam

Treatments Days | Plant No. of ‘ Plant Yield per | Estimated | B:C
taken for |height (cm) compound | weight (g)  plot (10m? | yield (kg/  ratio
| germination | 40 DAS | leaves per| 40 DAS | area) (kg/ ha)
(days) plant ‘ plot)
il 10.33 \ 2227 5.10 i| 6.79 3.06 3056.66 527
T2 10.00 25.23 5.53 135 3.18 3176.66 3.44
) 1000 | 2687 583 | mes | 332 |Bs1667 363
T4 10.00 28.43 6.17 7.60 348 3480.00 3.86
TS 1000 | 2873 6.37 7.90 ( 3.59 3593.33 4.02
To6 10.00 29.50 6.53 8.63 | 372 3716.66 4.19
T7 1000 | 27.53 6.13 800 | 360 | 359833 4.03
T8 10.00 29.83 6.67 8.77 3.74 3743.33 4.24
9 1000 | 3127 69 | 903 | 393 [391666 | 448
SEd + 0.1571 0.3169 0.0664 0.0912 | 0.0466 46.044
CD (0.05) 0.3331] ‘ 0.6718 0.1408 | 0.1964 0.0988 1 97.610 ‘

COR/CP/6 Disease Management Trial

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

(Dholi)

Out of 144 germplasm, 110 and 7 germplasm were
found highly resistant against stem gall disease under
natural condition at Dholi. Survey conducted at
cultivated Coriander field at Samastipur and
Muzaffarpur districts of state were found to be infested
with stem gall disease caused by Protomyces
macrospores.

COR/CP/.6.3.Management of stem gall disease
of coriander

(Coimbatore, Kumarganj, Raigarh, Pantnagar,
Jabalpu)

At Coimbatore all the treatments were found to
have statistically significant effect on disease severity,
reduction of stem gall incidence and increasing yield
over control. Highest yield (2.22t/ha) with lowest PDI
(5.00%) was recorded by treatment (T,) where seeds
were treated with Propiconazole (@ (.20%) prior to
sowing and also the crop was sprayed at 45, 60 and
75 DAP (@0.20%).

> ¥ (5)®



At Kumarganj sgnificant decrease in the incidence of
stem gall disease and yield was observed in all the
treatments. Minimum stem gall disease of 29.16 (PDI)
was recorded in seed treatment with Hexaconazole @
0.2 % and foliar spray of Hexaconazole (0.2%) at 45,
60 and 90 DAP followed by 48.33 % stem gall disease
by treatment of seeds with Propiconazole @0.2% with
foliar spray at 45, 60 and 90 DAP against the control
of 32.5% of stem gall disease. Maximum seed yield of
15.32 g/ha was recorded in Seed Tretment with
Propiconazole (@ 0.20 %) + spray at 40, 60 & 75
DAP (@ 0.20 %) followed by 13.36 g/ha in seed
tretment with Hexaconazole (@ 0.20 %) + spray at
40, 60 & 75 DAP (@ 0.20 %).

Minimum disease incidence (6.4%) was recorded
when seeds were treated with Hexaconazole (@
0.20%) + spray at45, 60 & 75 DAP which were on
par with seed treated with Propiconazole (@ 0.20%)
+ spray at 45, 60 & 75 DAP (@ 0.20%) (7.20%) at
Raigarh. The respective maximum yield were 7.7 g/ha
and 7.5 g/ha.

At Pantnagar the highest seed yield and no incidence
of stem gall disease was observed by the treatment
seed treatment with Propiconazole @ 0.2% + spray
at45,60 &75 DAP (0.2%). At Jabalpur no incidence
of stem gall disease was observed during the period.
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COR/CM/6.5 Evaluation of
formulation of coriander

PGPR bio-

(Coimbatore, Guntur, Hisar, Raigarh, Ajmer,

Jagudan)

Among the four treatments, the treatment FK 14 + FL.
18 seed treatment recorded the highest seed yield of
766.33 kg/ha followed by FK 14 seed treatment
(683.0 kg/ha) at Coimbatore.

At Guntur among the treatments evaluated, T-2 (Seed
treatment with FL 18) recorded maximum yield (1102.8
kg/ha) followed by T-1 (Seed treatment with FK14)
(828.9 kg/ha) which were significantly superior to
control (without PGPR treatment) (750 kg/ha) and
Sudha (559 kg/ha).

The maximum seed yield (1968 kg/ ha) was recorded
by the treatment Bioformulation of FK 14 followed by
Bioformulation of FK 14 + FL 18 (1922 kg/ha) at
Hisar.

At Raigarh maximum seed yield of 9.30 and 9.20
g/ha and maximum plant height ( 63.55 and 62.20 cm)
were found when seeds were treated with Rhizobacteria
FK ,andFL  respectively and both the treatments
were statistically on par.

At Ajmer it was obsrved that the PGPR coated
treatments germinated early than the control treatments.
However there was no significant difference of yield
among the various treatments.

The effect of different PGPR bioformulations on growth
and yield attributing characters, yield and volatile oil
content of coriander seed at Jagudan was not significant.
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CUMIN

CUM/CI/I  Genetic Resources

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

against diseases
(Jagudan, jobner)

The germplasam maintained at cumin center are given in
(Table 37) during 2011-2012, 214, genotypes of cumin
were sown forevaluation for their yield and yield attributes,
but no data could be recorded due to high incidence of
wilt disease at Jagudan (Table 37).

Screening

One hundred and four (102+2) entries were screened for
the resistance against blight disease caused by Alternaria
burnsii and found that forty two enties were free from
blight disease. The disease incidence ranged from 0.00 to
20.50 per centand categorized as moderate. The minimum
incidence was noticed in GC-2000-62 (2.75%) followed
by JC-99-36, JC-2000- 66, JC-2002-7 and JC-200-
64.

One hundred four (102+2) entries were screened for the
resistance against powdery mildew disease caused by
Erysiphe polygoni under natural condition and no disease
incidence was reported. All entries were screened against
wilt caused by Fusarium oxysporum f.sp.cumini under
sick plot condition. The entry GC 4 recorded minimum
wilt incidence (39.00%) followed by Hairy Cumin
(60.20%). The wilt disease incidence ranged between
39.00 to 100.00 per cent.

Germplams accessions (303) maintained at Jobner

centre along with 6 checks were evaluated at Jobner
and seed yield ranged from 1.04 gm / five plants to
17.5 gm/ five plants. Checks on the other hand yielded
between 5.8 gm (RZ 223) to 8.8 gm (Local) per five

Table 37. Cumin germplasm collection maintained at
AICRPS centresfarming at Panniyur

Center | Indigenous ! Exotic Total
Jagudan | 207 | 7 214
Jobner 370 6 376
Total 577 I 13 590

plants. Fifty accessions outyielded the checks. Best

accessions which yield higher over the checks were
UC 340, UC 341, UC 346, UC 333, UC 348, and
JC-95-126.

Multilocation evaluation of cumin germplasm
(Jobner)

Out of 91 accessions, 14 accessions were better
than best check variety GC-4 at Jobner. Some of the
promising accessions identified on the basis of yield
per 5 plants were JC-95-1, C-08-33, UC-255, C-
08-42, UC-271, JC-9, UC-245, JC-61, JC-188,
UC-342, UC-334, UC-306, JC-10 and C-08-9.

CUM/CI/2  Coordinated Varietal Trial

CUM/CI/2.3 Coordinated Varietal Trial - 2009
(Jobner, Ajmer, Jabalpur, Jagudan)

Mean performance of the entries evaluated in CVT at
Jobner over 2009-10 and 2010-11 revealed superior
performance of CUM-13 yielding 677.61 kg/ha
followed by CUM-12 (595.14 kg/ha), RZ-223 check
(582.99 kg/ha), CUM-9 (573.61 kg/ha) and RZ-345
check (565.63 kg/ha), while lowest seed yield of
459.90 kg/ha was noticed in CUM-11. At Ajmer
CUM- 9 recorded maximum yield followed by
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GC4.The crop was totaly damaged due to winter rains
at Jabalpur in the month of January 2012 and no
observations could be recorded. At Jagudan, none of
the entries registred the higher yield over checks GC
4.

CUM/CI/3  Varietal Evaluation Trial
CUM/C1/3.3 Initial evaluation trial 2009
(Jobner; Jagudan)

AtJobner mean performance of the entries evaluated
in IET over 2009-10 and 2010-11 revealed superior
performance of UC-339 yielding 726.74 kg/ha
followed by UC-336 (671.88 kg/ha), Wt-5 (620.32
kg/ha), UC-293 (610.94 kg/ha), UC-267 (610.59 kg/
ha) and UC-292 (584.20 kg/ha), while lowest seed
yield of 412.68 kg/ha was recorded by local check.
The pooled over two year’s data of IET in Cumin shown
non significant differences for yield at Jagudan.

CUM/Cl/4
CUM/Cl/4.1

Quality Evaluation Trial
Quality evaluation in cumin
(Jobner)

On the basis of two years data (2009-10 and 2010-
11), the highest mean volatile oil content of 3.69% was
recorded in RZ-345 check followed by 3.54% in
CUM-10, 3.53in GC-4 NC, 3.28% in CUM-13 and
3.27% in RZ-223 check, whereas minimum 2.79%
was recorded in RZ-209 check. The maximum mean
volatile oil yield was observed in CUM-13 (22.23 I/
ha) followed by RZ-345 check (20.87 I/ha), GC-4
NC (19.50 I/ha) & RZ-223 check (19.03 1/ha) where
as minimum in CUM-11 (13.75 1/ha).

CUM/CM/5 Nutrient management trial
CUM/CM/5.1 Identification of drought tolerance
(Jobner)

AtJobner based on the different drought indices namely
TOI, SSI and STI, CUM 2 was the best tolerant
genotype followed by UC 299 and Local at Jobner.
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UC 334 was found to be least drought tolerant among
the genotypes evaluated. Based on average
performance, UC 331 was the highest yielder followed
by UC 274 and UC 225 respectively in the irrigated
conditions. While in limited moisture conditions, UC
239 followed by UC 274 and UC 225 were the best

genotypes.

CUM/CP/6

CUM/CP/6.1 Management of wilt and blight
disease in cumin

Disease Management Trial

(Jobner, Jagudan)

At Jobner out of thirteen treatments, minimum wilt
incidence (1.78 %) and maximum seed yield 579 kg/
ha was recorded by the treatment application of
Trichoderma harziunum @ 10 kg/ha+FYM @ 3t/
ha that was on par with application of Trichoderma
harziunum @ 10 kg/ha+ FYM 6 t/ha with seed yield
of 556 kg/ha and wilt incidence of 2.31%. The control
recorded maximum wilt incidence (18.35%) and
minimum seed yield (352 kg/ha).

AtJagudan significantly higher yield (431.11 kgha™)
and minimum incidence of blight was found in the
treatment Spray of Mancozeb @ 0.25% at 40, 50, 60
& 70 DAS (T, ) (20.64%) followed by the treatment
Soil Solarization + Soil Application of Trichoderma
harzianum + Spray Mancozeb @ 0.25% at 60 DAS
(T,) (24.18). Significantly minimum incidence of wilt
disease was noticed in the treatment soil solarization
+ Soil application of Trichoderma harzianum + Spray
of Mancozeb @ 0.25% at 60 DAS (T)) (18.37%)
followed by FYM + soil application of 7. harzianum
+ Spray Mancozeb @ 0.25% at 60 DAS (T,) (21.19
%).

CUM/CP/6.2 Survey for yellowing causing
organism in cumin
(Jagudan, Jobner)
Survey was conducted in different cumin growing areas
(five to eight villages of five districts of North Gujarat)

by Jagudan and observed that yellowing ranges from
2.0—15.0. None of the biotic cause was isolated from
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infected plant samples. Soil samples of diseased plant
plots showed low level of organic carbon and high level
of P,O, as compared to healthy plant soil samples
collected from different villages of North Gujarat. A
filler trial was conducted at Jagudan during 2011-12
with twelve different treatments and three  replications.
Three sprays were given @ 10 days interval after 30
days after sowing. Minimum yellowing per cent was
observed in Zinc sulphate spray @ 100 ppm +
Imidacloprid 17.8 SL. @ 0.005% while, 17.8 SL @
0.005%.

Survey was conducted in different cumin growing areas
of Rajasthan by Jobner center. Soil and plant samples
were collected and analysed for nutrient status. None

FENNEL

FNL/CV/1 Genetic Resources
FNL/CV1.1 Germplasm collection,

characterization, evaluation, conservation and
screening against diseases

(Dholi, Jagudan, Hisar, Jobner & Kumarganj)

The germplasm of fennel is maintained at Dholi,
Jagudan, Hisar, Jobner and Kumarganj of AICRPS
(Table 38). One hundred thirty eight accessions of
fennel were evaluated in respect of yield at Dholi using
GF-2 and HF-33 as checks. The mean seed yield of
the germplasm ranged from 40 g/plant (HF-183) to
99.6 g/plant (HF-112). The most promising lines were

Center Indigenous
Dholi 56
Guntur ! 2
Hisar 131
Jagudan 129
Jobner 259
Kumarganj 133
Total 709

Table 38. Fennel germplasm collections maintained at various AICRPS centers

of the biotic cause was isolated from infected plant
samples. Soil samples of diseased plant plots showed
low level of organic carbon and high level of PO, as
compared to healthy plant soil samples.

CUM/CM/6.4 Evaluation of PGPR bioformulation
on Cumin

(Jagudan, Ajmer)

Growth and yield attributes, yield as well as quality of
cumin seed were not influenced significantly due to
various inoculants at Jagudan. At Ajmer, it was
observed that the PGPR coated treatments germinated
early than the control treatments. However there was
no significant difference of yield among the various
treatments.

HF-112, HF-147, HF-157, HF-163, HF-176, HF-
180, HF-195, HF-223, HF-225, HF-228. and HF-
229.

Exotic Total
- 56
2
- 131
2 131
- 259
- [ 133
2 711
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At Jagudan during the kharif & rabi season, the 124
& 16 indigenous and 2 & 1 exotic entries of fennel
were evaluated for different yield attributes with four
checksie. GF 1, GF 2, GF 11 and GF 12, respectively.
Among the ten entries observed dwarf type, eleven
entries had more than 10 branches per plant. 5 entries

had more than 40 umbels per plant, eight entries
recorded more than 54 umbellates per umbel, and six
entries had 40 seed per umbellate, eight entries had
more or less early maturity (< 134 days), ten entries
had high test weight > 10 g. Eleven entries isolated as
high yielder recorded more than 3200 kg ha' grain
yield.

Among 143 genotypes evaluated for their yield and yield
attributes at Jagudan, 11 genotypes were identified as
high yielding (>3200kgha') and some of the promising
lines were screened for various diseases.Total ninty
three (90+3) entries were screened against Ramularia
blight diseases (Ramularia foeniculi) during Kharif
and no disease was observed. Total twenty entries
(1743) were screened against Ramularia blight
diseases during Rabi season. All screened entries were
free from disease during ensuing crop season.

One hundred thirty eight accessions of fennel were
evaluated during 2011-2012 using GF-2 and HF-33
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as checks at Hisar. The mean seed yield ranged from
40 g/plant (HF-183) to 99.6 g/plant (HF-112). The
most promising lines were HF-112, HF-147, HF-157,
HF-163, HF-176, HF-180, HF-195, HF-223,
HF-225, HF-228, and HF-229.

At Jobner out of 253 accessions, evaluated along with
six checks namely RF-101, RF-125, RF-143, RF-
145, RF-205 and local, 40 accessions were better
than best check variety RF-205. Some of the promising
accessions identified on the basis of yield per 5 plants
were UF-166, UF-8, UF-92, UF-147, UF-215, UF-
266, UF-186, UF-116, UF-202, UF-210, UF-253
and UF-112.

Out of 130 germplasm NDF-46 recorded maximum
seed yield of 13.80 q /ha followed by NDF-5 (13.50
g/ha) at Kumargan;.

FNL/C1/2 Coordinated Varietal Trial

FNL/C1/2.4 Coordinated Varietal Trial -2009
Series VII

(Hisar, Kumarganj, Jagudan, Jobner, Dholi,
Jabalpur, Udaipur, Raigarh, Pantnagar)

One hundred thirty eight accessions of fennel were
evaluated during 2011-2012 using GF-2 and HF-33
as checks at Hisar and the mean seed yield ranged

Table 39. Yield in CVT of fennel at Kumarganj 2009-10 to 2011-12 (Pooled mean)

Entries 2009-10 2010-11
(t/ha) (t/ha)
FNL-37 6.52 13.08
FNL-38 7.01 13.12
FNL-39 6.59 \ 12.32
FNL-40 8.88 | 13381
FNL-41 7.42 | 1461
FNL-42 | 7.49 | 1242
FNL-43 7.84 R 115
FNL-44 8.19 14.85
FNL-45 l 6.45 :
FNL-46 7.46 8
GF-11 (Ch) 7.98 14.09
RF-101 (Ch) - 13.50
RF-205 | - 13.71
NDF-5 (Ch) . = 15.62
NDE-30 J 8.12 ¥
SEM + 0.17 0.34
CD (0.05) \ 0.50 1.00
CV % 4.00 4.29

2011-12 Mean % increase
(t/ha) (t/ha) over control
13.61 11.07 .
13.74 11.29 :
12.77 \ 10.56 -
14.23 12.30 0.90
15.06 (MRS L 2

L 12.84 10.91 =

| 1499 12.49 2.46
15.20 12.74 4.51
14.58 = I -
13.50 - y
14.51 12.19 2
13.95 - R
14.16 : -
15.96 .
0.33 . ‘ .
0.96 < ‘ —
4.05 - :
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from 40 g/plant (HF-183) to 99.6 g/plant (HF-112).
The most promising lines were HF-112, HE-147, HF-
157, HF-163, HF-176, = HF-180, HF-195, HF-

223, HF-225, HF-228, and HF-229.

At Kumarganj as per three years pooled mean FNL-
44 recorded (1274 kg/ha) maximum yield whereas
FNL 40 registered maximum yield at Jagudan (1474kg/
ha) compared to all the checks (Table 39).

Mean performance of the entries evaluated in CVT
over 2009-10 and 2010-11 at Jobner revealed
superior performance of FNL-43 yielding 1904.22
kg/ha followed by FNL-46 (1901.33 kg/ha), FNL-
38 (1860.45 kg/ha), FNL-44 (1818.00 kg/ha), RF-
143 check (1781.12 kg/ha), FNL-41 (1767.56 kg/
ha) and RF-125 check (1748.89 kg/ha), while lowest
mean seed yield of 1492.89 kg/ha was recorded by
Local check. Similarly FNL-43 recorded maximum
yield (1945.22 kg/ha) at Dholi and Jabalpur.

Among the entries, entry FNL-40 with yield 905.31
kg/ha was found significantly superior over the checks
i.e. RF-101 (605.40 kg/ha), RF-205 (247.01 kg/ha)
and GF-11(360.13 kg/ha) at Raigarh and Jagudan. At
Udaipur FNL — 42 found to be the highest yielding
entry (1932.29 kg / ha) followed by GF — 11 (NC)
(1770.83 kg / ha) and FNL —43 (1661. 455 kg / ha).
However non significant yield differences were
observed among entries at Pantnagar.

FNL/CI/3 Varietal Evaluation Trial
FNL/C1/3.1 Initial Evaluation Trial
(Jagudan, Hisar and Kumarganj)

The pooled analysis over three year’s data indicated
significant differences for yield at Jagudan. The entries JF-
671-1, JF-674-1 and JF-671-2 recorded 1273, 1272
and 1265 kg ha'! yield, which was 8.80, 8.72 and 8.12
per cent higher over check GF 11 respectively.

AtHisarin IET, maximum seed yield was noticed in HF-
151 (2182 kg /ha) followed by HF-212 (2016 kg/ha)
showing an increase of 30.9 and 19.8 % over HF-33
(check), from both years mean respectively.

Significant differences were observed in the yield of
genotypes at Kumarganj. Based on mean of three years
data NDF-46 (1278 kg/ha) recorded the maximum
seed yield and 27.40 % increase in yield followed by
NDF-45 (1145kg/ha) over the control GF-2 (1003

kg/ha).
FNL/CI1/3.3 Initial Evaluation Trial - 2011
(Jobner)

Of the ten entries evaluated at Jobner , entry UF-168

recorded maximum seed yield of 2306.67 kg/ha
followed by UF-135 (2155.56 kg/ha), UF-149
(1922.22 kg/ha), RF-205 check (1797.78 kg/ha), UF-
236 (1706.67 kg/ha) and UF-191 (1595.56 kg/ha),
while lowest seed yield of 1448.89 kg/ha was noticed
in Local check.

FNL/CI/4.1 Quality Evaluation in fennel
(Jobner)

Fourteen entries of fennel under CVT were tested for
volatile oil content at Jobner. On the basis of two
years data (2009-10 and 2010-11), the highest mean
volatile oil content of 2.89 % was noticed in FNL-39
followed by 2.60% in FNL-46, 2.58 in RF-125 check,
2.47% in FNL-43, whereas minimum 2.20% was
observed in Local Check. The maximum mean volatile
oil was noticed in FNL-46 (49.43 1/a) followed by
FNL-43 (46.94 1/a), RF-125 check ( 45.12 1/ha),
FNL-44 (43.63 1/ha), FNL-38 (43.44 1/ha) and RF-
143 check (42.75 1/ha) where as minimum in FNL-40
(33.371/ha).

Ten entries of fennel under IET were tested for volatile
oil content at Jobner and ranged from 1.77% t02.23%.
On the basis of three years data (2008-09, 2009-10
and 2010-11), the highest mean volatile oil content of
2.27% was recorded by RF-101 Check followed by
2.24% in UF-114, 2.23% in UF-278, 2.20% in UF-
270, RF-143 check and Local check, whereas
minimum 2.06% was recorded by UF-235. The
maximum mean volatile oil yield in terms of litre per ha
was recorded by UF-278 (47.74 1/ha) followed by
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UF-157 (46.51 1/ha), RF-143 Check (42.25 1/ha) and
minimum in Local check (32.681/ha).

Nutrient Management Trial

FNL/CM/5.2 Identification of drought/alkalinity
sources in fennel

(Kumarganj)

At Kumarganj NDF-22 showed maximum alkalinity
tolerance at 10, 20 and 30 ESP among 10 entries tested
showing maximum mean seed values of41.91 g/plant.
Pooled mean values for alkalinity tolerance suggests
that NDF-22 bear maximum tolerance to alkalinity at
10,20 ESP levels at Kumarganj.

FNL/CM/6.3 Evaluation of PGPR bioformulation
on Fennel

(Hisar, Raigarh, Ajmer, Jagudan)

At Hisar, the maximum seed yield (1968 kg/ ha) was
recorded by treatment T'1 - Bioformulation of FK 14
followed by T3 - Bioformulation of FK 14 + FL 18
(1922 kg/ha). Maximum seed yield of 9.30 and 9.1
g/ha and maximum plant height ( 155.46 and 151.56
cm) were found in the treatment when seeds were

FGK/CI/1 Genetic Resources

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

(Dholi, Hisar, Guntur, Jagudan, Jobner,

Kumarganj)

The germplasm of fenugreek conserved at various
centers is given in (Table 40). One hundred sixty three
collection of fenugreek germplasm were tested for
promising line with respect to yield and yield attributing
characters at Dholi of which only twelve registered
the maximum yield ranging from 1.15 kg to 1.70 kg/

Y
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treated with rhizobacteria FK 14 and FL 18
respectively at Raigarh. At Ajmer there was no
significant difference in yield among the various
treatments. AtJagudan the effect was not significant
due to seed pelleting of both the PGPR bioformulations
(FK-14 & FL-18) individually as well

combination
FNL/CP/6 Disease Management Trial
FNL/CP/6.2 Field evaluation of different

insecticides/botanicals against seed midge

as in

Systole albipennis walker fennel
(Jagudan)

At Jagudan application of Thiamethoxam 25WG @
0.0084% recorded maximum yield (1973 kgha "
and the least seed wasp damage (8.73%) at three
and seven days after the spray and the second best
treatment identified was application of Acetamiprid
20SP@ 0.004% which recorded seed wasp damage
11.72 % at three and (12.97%) seven days after the
spray. At harvest, the damage caused by seed wasp
was also the least (9.50%) due to the application of
Thiamethoxam 25WG @ 0.0084%.

5.4 m? as compared to check variety Hisar Sonali &
Rajendra Kanti (100 kg/5.4m?). Among the promising
accessions IC-590113 (RM-27) recorded the
maximum yield (1.70 kg/5.4m?) followed by IC-
590122 (RM-16) i.e., (1.40 kg/5.4 m?).
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Centre Indigenous Exotic Total
Dholi 176 - 176
Guntur 124 124
Hisar 192 - 192
Jagudan 75 - 75
Jobner 348 - 348
Kumarganj 162 - 162
Coimbatore 50 = 50
Total 1127 1127

At Hisar out of one hundred ninety two accessions of
fenugreek were evaluated along with Hisar Sonali, Hisar
Suvarna and Hisar Mukta as checks, the seed yield of
the germplasm material ranged from 7.5 g/plant (HM-
478) to 23.6 g/plant (HM-392). The most promising
lines for seed yield were HM-381, HM-392, HM-
396, HM-401, HM-411, HM-424, HM-425, HM-
443, HM-452, HM-456, HM-460, HM-466, HM-
483 and HM-490.

During the year 2011-12, one hundred and twenty four
germplasm lines along with five checks were evaluated
at Guntur. The first five promising entries for yield i.e.
LFC-105 (4.8 g/plant), LFC-116 (4.8 g/plant), LFC-
103 (3.8 g/plant), LFC-113 (3.8) and LFC-18 (3.7
g/plant) were significantly superior to the check APHU
Methi-1 (2.95 g/plant).

At Jagudan 75 entries including GM-2 as check were
evaluated for different characters. Among them 8 entries
were found dwarf, six entries had recorded more or
equal 6.0 branches per plant. Five entries were found
equal or more than 34 pods per plant. Long pod length
>9.3 cm was recorded by entry JFg-225. More seed
per pod >19.0 was found in 8 entries. The four entries
were matured before 90 days. Seven entries were
found bold seeded having equal or more test weight
>12.80. Eleven entries found promising for yield i.e.
more than 3250 kg ha''. None of the screened entries
(77) were found free from the incidence of powdery
mildew. The minimum incidence was noticed in JFg-

209 (7.25%) followed by JFg-184 (7.40%). The
incidence ranged between 7.25 to 90.65 %.

AtJobner wide range of variability was found for all
the characters studied in 348 germplasm accessions,
of which 106 accessions were better than best check
variety RMt-303. Some of the promising accessions
identified on the basis of yield per 5 plants were UM-
28, UM-36, UM-54, UM-71, UM-72, UM-75, UM-
91, UM-129 and UM-172.

During the year 2011-12, hundred and twenty four
germplasm lines along with five checks were evaluated
in Augmented Block Design at Guntur. The first five
promising entries for yield LFC-105 (4.8 g/plant),
LFC-116 (4.8 g/plant), LFC-103 (3.8 g/plant), LFC-
113 (3.8) and LFC-18 (3.7 g/plant) were significantly
superior to the check APHU Methi-1 (2.95 g/plant).

Out of 165 germplasm of Fenugreek, maximum seed
yield of 2360 kg/ha was recorded by NDM-19
followed by NDM —-69(2070 kg/ha) at Kumargan;.

FGK/CJ/2 Coordinated Varietal Trial

FGK/C1/2.1 Coordinated Variety Trial - 2009
Series VII
(Coimbatore, Guntur, Hisar, Jagudan. Jobner,

Jabalpur, Raigarh, Kumarganj, Pantnagar, Ajmer,
Udaipur)

Among the thirteen fenugreek genotypes along with
two checks evaluated at Coimbatore , the CVT line
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FGK 29 recorded the highest grain yield of 741.67
kg/ha followed by FGK 35 ( 700.33 kg/ha). From the
pooled data of three years of evaluation of fifteen fenugreek
genotypes, FGK 33 registered the highest grain yield per
ha (467.22 kg/ha).

At Guntur among the thirteen genotypes evaluated,
FGK-28 (525 kg/ha), FGK-30 (505.8 kg/ha), FGK-
37 (468 kg/ha), FGK-34 (424 kg/ha) and FGK-31
(412 kg/ha) recorded significantly higher yield than
check LS-1 (257.8 kg/ha).

At Hisar, out of 16 entries evaluated in coordinated
varietal trial in fenugreek, the maximum seed yield (2303
kg/ha) was recorded by FGK-32 followed by FGK-
31(2292 kg/ha) and FGK-29 (2094 kg/ha).

Significant yield differences were observed among the
entries at Jagudan. But none of the entries recorded
significantly higher yield over checks RMt 361, Hisr
Sonali and GM 2.

At Jobner the seed yield ranged from 1712.96 to
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2800.93 kg/ha. Mean performance of the entries
evaluated in CVT over 2009-10 and 2010-11 revealed
superior performance of FGK-37 yielding 2410.65
kg/ha followed by FGK-36 (2202.55 kg/ha), FGK-
31(2182.87 kg/ha), FGK-30 (2172.46 kg/ha), RMt-
361 check (2096.99 kg/ha), FGK-33 (2023.38 kg/
ha), FGK-34 (2023.15 kg/ha) and FGK-28 (2010.65
kg/ha), while lowest seed yield of 1563.66 kg/ha was
recorded by Local check.

Out of Fifteen genotypes of Fenugreek were tested

at Jabalpur, FGK 34 registered maximum plant height
(90.27 cm), number of primary branches (7.89),
number days to early maturity (129 days), pod/ plant
(62.93), seeds /pod (16.24) & yield (3.39/ plant &1.63
t/ha).

Out of sixteen entries were evaluated, the entry FGK-
27 (532.98 kg/ha) recorded maximum yield and among
the checks RMt-361 (451.04 kg/ha) recorded the
highest yield at Raigarh (Table 41)

Table 41. Yield and yield related attributes of CVT entries of fenugreek at Raigarh

Entry Plant No. Pods/
Height(cm) | branches plant
/plant
FGK-26 67.46 5.45 20.63
FGK-27 68.38 6.36 18.47
FGK-28 58.47 8.87 26.94
FGK-29 55.46 6.35 16.46
FGK-30 58.32 7.37 24.75
FGK-31 62.52 6.49 22.65
FGK-32 63.23 7.33 21.78
FGK-33 57.46 5.38 13.37
FGK-34 56.54 } 7.49 24.28
FGK-35 58.64 5.98 17.96
FGK-36 43.76 ) 6.48 22.46
FGK-37 51.38 5.39 14.86
FGK-38 [isaier T 65 1| 2178
Hisar Sonali
(check) 66.76 | 573 13.57
RMit-361 (cheﬂ 71.64 { 638 | 2148
Local methi . |
(check) 54671 | 573 12.75
e \ |
CD (0.05)

Yield Yield Powdery Root
(kg/plot) | (kg/ha) mildew rot
0.427 444.792 MR S
0.512 | 532986 MR MR
0304 | 31704 | MR | MR
0311 323.958 MR S
\ 0.342 ( 356.597 S ‘ MR
L0269 | 280.556 S MR
| 0.163 ‘ 170.139 MR | MR
C 0174 | 180.903 MR MR
\ 0.189 197.222 ) S s
0.304 316.319 MR | S
0.354 368.750 , MR MR
0.367 382.639 MR MR
0.341 355.556 ‘ S S
0.362 376.736 MR MR
0433 | 451042 | MR MR
0.182 189.410 II MR | MR
13.57 ‘
4367
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In CV T at Kumarganj, NDM-25 (check) recorded
maximum seed yield (16.87 g/ha) followed by chech
FGK-37 (16.24 q /ha) showing 1.5 % increases in
yield over check Hisar Sonali.

AtPantnagar maximum seed yield (3180.56 kg/ha)
was recorded by FGK-27, followed by FGK-37
(3138.89 kg/ha), Hisar Sonali and National Check
(3138.89 kg/ha).

At Ajmer among the test entries FGK-32 registered
maximum seed yield i.e. 22.84 g/ha that was on par
with FGK-27.Of the sixteen entries evaluated in CVT
at Udaipur, entry FGK 28 recorded maximum yield of
2789 kg/ha followed by FGK -27 (2595 kg/ha) and
FGK 29 (2494 kg/ha), while lowest yield of 1761 kg/
ha was noticed in Local check.

FGK/CI1/3
FGK/CI/3.2 Initial Evaluation Trial 2009

Varietal Evaluation Trial

(Guntur)

Among the twelve entries tested, at Guntur, LFC-98
recorded significantly highest yield of 562 kg/ha
followed by LFC-120 with 520.8 kg/ha and LFC-93
with 461.8 kg/ha which were superior over check LS-
1 (301.9kg/ha) and PEB (416.6 kg/ha).

FGK/CI/3.3 Initial Evaluation Trial 2009

(Jobner, pantnagar)

Table 42. Initial Evaluation Trial of fenugreek (Rabi 2009 to 2011) at Jobner

At Jobner mean performance of the entries evaluated
in IET over 2009-10 to 2011-12 revealed superior
performance of UM-126 yielding 2373.92 kg/ha
followed by UM-124 (2192.28 kg/ha), UM-100
(22125.15 kg/ha), UM-222 (2112.81 kg/ha), UM-
137 (2037.81 kg/ha), UM-136 (1965.74 kg/ha) and
RMt-1 check (1927.16 kg/ha), while lowest mean seed
yield of 1507.25 kg/ha was recorded by Local check.

The significant differences were observed for all the
characters except pod length at Pantnagar. Maximum
seed yield (2981.48 kg/ha) was registered by PM (C)-
1, followed by Pant Ragani as local check (2518.52
kg/ha).

FGK/CI/3.4 Initial Evaluation Trial 2010
(Jobner, Dholi, Hisar)

In an [ET at Jobner fourteen entries were evaluated

and the seed yield ranged from 1879.63 to 3027.78
kg/ha (Table 42). Mean performance of the entries
evaluated in IET over 2009-10 and 2010-11 revealed
superior performance of UM-126 yielding 2595.61
kg/ha followed by UM-222 (2419.22 kg/ha), UM-
124 (2378.71 kg/ha), UM-100 (2250.23 kg/ha),
UM-137(2193.29 kg/ha), RMt-361 check (2138.43
kg/ha), UM-325 (2128.48 kg/ha), UM-228 (2121.53
kg/ha) and UM-136 (2052.78 kg/ha), while lowest
seed yield of 1671.99 kg/ha was noticed in Local
check.

Name of Entry : Seed Yield (kg/ha) Jl

- 2009-10 2010-11 ‘ Total ' Mean
UM-100 | 152824 297222 4500.46 ‘ 2250.23
UM-124 1873.15 288426 | 475741 2378.71
UM-126 | 216343 AR | TSIgIZ | s
UM-136 166111 244444 | 410555 205278
UM-137 | 177083 2615.74 | 438657 | 219329
UM-140 1640.28 2194.44 3834.72 1917.36
UM-193 | 1795.83 224074 | 403657 | 201829
UM-222 2088.43 2750.00 4838.43 2419.22
UM-228 | oiesz0. |l za7ess. | wmsns | 2Diss
UM-325 o 1872.69 2384.26 4256.95 2128.48
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At Dholi among five out yielded entries, RM-188
recorded the maximum yield per plot (1.17 kg/4.8m?)
and projected yield (2.19 t/ha) and increased yield
(71.09%) over check variety Rajendra Kanti followed
by RM-194 (1.08 kg/4.8m?) with (2.03 t/ha) projected
yield and (58.59%) increased yield over check.

AtHisar the initial evaluation trial (IET) in fenugreek
was conducted with nine accessions along with Hisar
Sonali as check and maximum mean seed yield was
recorded by HM-425 (3090 kg/ha) followed by HM-
257 (2947 kg/ha) showing an increase of 30.1 and
24.1% over Hisar Sonali (check), respectively.
FGK/CI/3.5 Initial Evaluation Trial 2011
(Pantnagar & Jagudan)

The significant differences were observed for all the
characters except pod length at Pantnagar. Maximum
seed yield (2981.48 kg/ha) was recorded by PM (C)-
1, followed by Pant Ragani as local check (2518.52
kg/ha). The yield differences were found non significant
among entries during the year at Jagudan.

FGK/CM/4

FGK/CM/4.2 Identification of drought/tolerance
source in fenugreek

Nutrient Management Trial

(Jobner)

At Jobner among the genotypes evaluated, UM 24
had the highest mean yield in the irrigated conditions
followed by UM 29 and RMt 1. In drought conditions,
UM 36 followed by UM 26 and RMt 1 were the top
yielders. Thus RMt 1 was the best genotype for both
types of environments. Based on drought tolerance
indices namely, TOL, SSI and STI, UM 11 followed
by UM 24 were found to be most drought tolerant,
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UM 5 was the least tolerant among the genotypes
tested.

Based on the average yield over the three years, RMt
1 followed by UM 29, UM 13 were the top yielders in
irrigated conditions. Similarly in drought conditions, UM
36, followed by UM 26, UM 10 were the top yielders.
UM 10, UM 8, UM 13, UM 26 and RMt 1 were the
stable genotypes over the years and environments.

FGK/CM/4.5  Evaluation of PGPR
bioformulations on seed spices

(Jobner, Guntur, Kumarganj, Hisar, Jagudan)

At Jobner the results indicated that seed treatment with
bioformulation FK 14 + FL 18 recorded significantly
higher number of pods per plant, number of seeds per
pod and seed yield over the control. The control and
all other treatments were also significantly superior over
local control.

Among the three treatment combinations evaluated,
highest yield was obtained for the treatment, FL 18
(595.1 Kg/ha) followed by FK14 (590.5 kg/ha) and
FK 14+ FK18 (590.5 kg/ha) which were on par and
significantly superior to control (524.1 kg/ha) at Guntur.

At Kumarganj maximum seed yield of 1661 kg/ha was
recorded by bioformulation of Fl-18 + FK14 (Table
43). AtHisar the maximum seed yield (2082 kg/ ha)
was recorded by treatment T3 - Bioformulation of FK
14+ FL 18 followed by treatment T'1 - Bioformulation
of FK 14 (2054 kg/ha). AtJagudan growth and yield
attributes as well as yield of fenugreek crop were not
influenced significantly due to different strains of
Rhizobacteria.
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Table 43. Effect of Rhizobacteria bioformulations (PGPR) on growth and seed yield of
fenugreek at Kumarganj (2011-12)

Treatments Plant Branches Pods / | Pod length | Seeds / | Seed yield
height (cm) / plant plant (cm) pod (kg/ha)

Rhizobacteria
FK 14 109.2 6.3 102 8.5 17.5 2054
Rhizobacteria |
FL 18 : 114.2 6.4 107 8.6 16.8 2050
Rhizobacteria
FK 14+ FL 18 113.7 7.0 111 8.8 1ilS 2082
Control | 1054 | 6l 106 83 | 159 | 1855
Local
variety 102.7 6.4 107 8.6 164 1946
C D (0.05) . 86 | 04 | 50 | 03 | 04 | 883
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TECHNOLOGIES DEMONSTRATED UNDER AICRPS
COORDINATING CENTERS (2011-2012)

Centres /Technologies demonstrated

I Panniyur - (Kerala Agricultural University)

1. Management of Phytophthora foot rot disease of black pepper

Il Coimbatore — (Tamil Nadu Agrl. Univeristy)

2. Integrated nutrient management in Turmeric

IIT Guntur - (Acharya N.G. Ranga Horticultural University)

3. Demonstrations of the improved high yielding coriander variety for rainfed
conditions (Sudha-LCC 128 )

4. Use of growth regulators for enhancing seed set and yield in coriander

IV Jobner - (Rajasthan Agricultural University)

5. Demonstrations of the improved high yielding varieties of coriander(RCr 480)

6. Demonstrations of the improved high yielding varieties of cumin (RZ 223 )

7. Demonstrations of the improved high yielding varieties of fennel (RF 143)

V Jagudan - (SD Agricultural University)

8. Demonstration of wilt resistant variety of cumin (GC-4)

9. Demonstration of the high yielding variety of fennel (GF-11)

10. Demonstration of the high yielding variety of fenugreek (Guj. Methi-2.)

VI Hisar - (Chaudharay Charan Singh Haryana Agril. University)

11. Demonstration of the of the leafy coriander variety (Hisar Bhoomit)

12 .Response of coriander to micronutrients

VII Dholi - (Rajendra Agrl. University)

13. Response of ginger to micronutrients
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VIII Pundibari - (Uttara Banga Krishi Vishwa Vidyalaya North Bengal Campus)
14. Efficacy of biofertiliser using Azsospirillum on ginger

IX Sirsi -(University of Agricultural Sciences-Dharward)

15. Management of Phytophthora foot rot of black pepper under arecanut based cropping system
X Chinthapalli ((Acharya N.G. Ranga Horticultural University)

16. Management of Phytophthora foot rot and slow decline of black pepper

XI Pampadumpara - (Kerala Agricultural University)

17. Demonstration of cardomom variety(Pv -2)

XII Yercaud - (Tamil NaduAgriculturalUniversity)

18. Management of Phytophthora foot rot of black pepper

XIII Raigarh - (Indira Gandhi Krishi Vishwa Vidyalaya)

19. Integrated disease management in ginger

XIV Dapoli - (Konkan Krishi Vidyapeeth)

20. High yielding nutmeg variety(Konkan Swad)
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LIST OF RESEARCH PROJECTS

PROJECT CODE TITLE CENTERS

BLACK PEPPER

PEP/CI/1 Genetic Resources

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

PEP/C1/2 Hybridization Trial

PEP/CI/2.1 Intervarietal hybridization to evolve high
yielding varieties

PEP/CI1/3 Coordinated Varietal Trial (CVT)

PEP/CI/3.2 CVT 2000 — Series V

PEP/CI/3.3 CVT 2006 — Series VI

PEP/C1/3.4 Evaluation of grafts, orthotropic and runner
shoots in black pepper

PEP/CM/4 Nutrient Management Trial

PEP/CM/4.4 Development of organic package for spices
based cropping system — Observational trial

PEP/CM/4.5 Organic farming in black pepper — 2006

PEP/CP/5 Disease Management Trial

PEP/CP/5.1

PEP/CP/5.3

PEP/CP/5.4

*  Testing Centre

PEP/CP/6
PEP/CP/6.2

CARDAMOM

Adaptive trial on management of
Phytophthora foot rot of black pepper in
farmers field

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

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

Pest Management Trial

Management of Erythrina gall wasp, a
popular standard of black pepper

> @ 73)®

Chintapalli, Dapoli, Panniyur, Pundibari, Sirsi,
Ambalavayal & Yercaud

Panniyur

Chintapalli, Pampadumpara, Panniyur, Sirsi
& Ambalavayal

Chintapalli, Dapoli, Pampadumpara, Sirsi &
Yercaud

Ambalavayal, Panniyur, Sirsi Yercaud &
Thadiyankudasai*

Chintapalli, Sirsi, Panniyur, & Dapoli

Panniyur, Dapoli, Pechiparai, Sirsi &
Yercaud

Ambalavayal

Chintapalli, Dapoli, Panniyur,
Pampadumpara, Sirsi

Sirsi, & Chintapalli

Mudigere & Pampadumpara
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PROJECT CODE TITLE CENTERS

CAR/CI1/1
CAR/CI/1.1

CAR/CI/2
CAR/C1/2.2
CAR/CI1/3
CAR/CI/3.5
CAR/Cl1/4
CAR/CI/4.1
CAR/Cl/4.2
CAR/CM/5
CAR/CM/5.1

CAR/CM/5.2

CAR/CM/5.3
CAR/CM/5.4
CAR/CP/6
CAR/CP/6.4

CAR/CP/6.7

CAR/CP/6.8

Genetic Resources

Germplasm collection, characterization,
evaluation and conservation

Hybridization

Hybridization & selection in cardamom
Coordinated Varietal Trial

CVT 2005-Series V

Varietal Evaluation Trial (VET)
Initial evaluation trial — 1

Initial evaluation trial —II

Nutrient Management Trial

Effect of different irrigation schedule and

fertilizers on yield of cardamom

Effect of fertigation on yield of cardamom

through drips

Organic farming in cardamom

Liming in Cardamom

Pest and Disease Management Trial

Management of Cardamom root grub
through entomopathogenic nematodes

Evaluation of new insecticides/biopesticide in

cardamom against thrips and shoot and
capsule borer

Comparison of effect of chemical treatments

as well as biocontrol agents against
pseudostems rot of cardamom

LARGE CARDAMOM

LCA/CI/1

LCA/CP/1.1

LCA/CP/1.2

Germplasm collection and evaluation of
large Cardamom

Evolving disease & pest tolerant lines in
large Cardamom

Integrated pest and disease management in

large cardamom
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Mudigere & Pampadumpara

Mudigere

Pampadumpara, Mudigere & Myladumpara

Mudigere
Mudigere

Mudigere

Pampadumpara

Mudigere & Pampadumpara

Pampadumpara

Pampadumpara

Mudigere & Pampadumpara

Pampadumpara

Gangtok

Gangtok

Gangtok
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PROJECT CODE TITLE CENTERS

GINGER

GIN/CI/1 Genetic Resources

GIN/CI/1.1 Germplasm collection, characterization, Dholi, Kumarganj, Pottangi, Pundibari &
evaluation and conservation Solan

GIN/CI1/2 Coordinated Varietal Trial

GIN/CI/2.3 CVT 2006 — Series VII Pottangi & Pundibari

GIN/CP/6.6 Management of soft rot of ginger Solan, Chintapalli, Pundibari, Kumarganj &
(Biofumigation using Mustard) Raigarh

GIN/CP/6.7 Management of soft rot of ginger Solan, Chintapalli, Kumarganj, Ambalavayal,
(Biofumigation using cabbage) Raigarh & Pundibari

GIN/CP/6.8 Management of bacterial wilt of ginger Solan , Ambalavayal& Pundibari
(Biofumigation using mustard)

GIN/CP/6.9 Management of bacterial wilt of ginger Dholi, Solan, Ambalavayal, Pottangi,
(Biofumigation using cabbage) Pampadumpara & Pundibari

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

TURMERIC

TUR/CI/1 Genetic Resources

TUR/CI/1.1 Germplasm collection, characterization, Coimbatore, Dholi, Pasighat, Kammarapalli,
evaluation and conservation Kumarganj, Pottangi & Raigarh

TUR/CI1/2 Coordinated varietal trial

TUR/C1/2.4 Coordinated Varietal Trial - 2009 Chintapalli, Kammarapalli, Dholi,Coimbatore,

Kumarganj, Pottangi, Pundibari, Pasighat,
Pantnagar, Raigarh & Navasari

TUR/CI/3 Varietal evaluation trial

TUR/CI1/3.2 Initial Evaluation Trial 2006 Kumarganj, Pottangi, Dholi & Pundibari

TUR/CI/3.3 Initial Evaluation Trial 2010 Pantnagar

TUR/C1/3.4 [nitial Evaluation Trial 2009 Dholi

TUR/CI/3.5 Genotype x Environmental interaction Chintapalli, Kammarapalli, Pottangi,
on quality Kumarganj, Pundibari, Coimbatore, Mizoram

& Kalyani
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PROJECT CODE TITLE CENTERS

TUR/C1/4
TUR/CI/4.1
TUR/CM/5
TUR/CM/5.2
TUR/CM/5.4

TUR/CM/5.5

TUR/CM/5.6
TUR/CM/5.7
TUR/CM/5.8

TUR/CM/6
TUR/CM/6.1
TUR/CP/7
TUR/CP/7.1

TUR/CP/7.2

TREE SPICES
TSP/CI/1
TSP/CI/1.1

TSP/C1/2

TSP/CI/2.1
TSP/CL/2.2
TSP/CL/2.3

CORIANDER
COR/CI/1

Quality Evaluation

Quality evaluation of germplasm
Nutrient Management Trial
Effect of organic farming in turmeric

Efficacy of biocontrol agents for control of
rhizome rot of turmeric

Standardization of water requirement for
turmeric through drip irrigation

Standardization of fertigation in turmeric
Effect of micronutrients on turmeric

Studies on the effect of rhizome size and
nursery on growth and yield of turmeric

Post Harvest Technology
Standardization of processing in Turmeric
Disease Management Trial

Survey and identification of disease causing
organisms in turmeric and screening of
turmeric germplasm against diseases

Management of foliar disease of turmeric

Genetic Resources

Germplasm collection,characterization,

evaluation and conservation of clove, nutmeg

and cinnamon

Coordinated Varietal Trial
CVT 1992 — Clove

CVT 2001- Nutmeg

CVT 2001 — Cassia

Genetic Resources

Coimbatore

Pottangi, Raigarh, Pundibari

Pottangi

Coimbatore, Jagtial, Kumarganj, &
Kammarapalli

Coimbatore & Kammarapalli

Dholi, Kumarganj & Pundibari
Chintapalli, Coimbatore

Calicut

Coimbatore, Pundibari, Raigarh & Dholi

Chintapalli, Pottangi, Kumarganj, Pundibari,
Kammarapalli, Raigarh & Coimbatore

Dapoli & Pechiparai

Pechiparai
Dapoli & Pechiparai
Pechiparai & Dapoli

CORIANDER
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.PROJECT CODE TITLE CENTERS

COR/C1/1.1

COR/CI/1.2
COR/CI/2
COR/Cl1/2.4

COR/C1/2.6

#*Testing centre
COR/C1/3
COR/CI/3.1
COR/CI/3.2
COR/CI1/3.3
COR/CI/3.4
COR/C1/3.5

COR/Cl/4
COR/CI/4.1
COR/CM/5
COR/CM/5.3

COR/CM/5.4

COR/CM/5.5

COR/CM/5.6

COR/CM/5.7

* Testing centre

COR/CP/6

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

Multilocation Evaluation of germplasm
Coordinated Varietal Trial

Coordinated Varietal Trial 2009 — Series —
VI

Coordinated varietal trial on coriander
(Leafy type during off season) CVT 2010

Varietal Evaluation Trial

Initial evaluation trial 2010

Initial evaluation trial 2010 (Leaf purpose)
Initial Evaluation Trial 2010 (Seed purpose)
Initial Evaluation Trial 2011

Production of leafy type of coriander in off
season

Quality Evaluation Trial
Quality evaluation in coriander
Nutrient Management Trial

Identification of drought/ alkalinity tolerant
source in coriander

Nutrient supplementation thorugh organic
manures for growth and yield of coriander

Effect of micronutrients on yield of
coriander

Irrigation management for sustainable

coriander production

Nutrient management in off season
coriander leaf production

Disease Management Trial
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Dholi, Guntur, Hisar, Jagudan, Jobner &
Kumarganj

Jobner

Ajmer, Dholi, Guntur, Hisar, Jabalpur,
Jagudan, Jobner, Kumarganj, Navasari,
Pantnagar, Periyakulam, Raigarh, Udaipur
& Coimbatore

Guntur, Ajmer, Coimbatore & Periyakulam®**

Dholi, Jobner & Jagudan

Pantnagar

Pantnagar, Kumarganj, Guntur & Hisar
Jobner, Kota (Udaipur) & Jagudan

Kumarganj

Jobner

Kumarganj & Jobner

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

Coimbatore & Dholi

Guntur

Periyakulam®, Guntur, Ajmer & Coimbatore



COR/CP/6.2

COR/CM/6.3

COR/CM/6.5

CUMIN

CuUM/CI/1
CUM/CI/1.1

CUM/CI/1.2
CUM/C1/2
CUM/C1/2.3
CUM/CI/3
CUM/CI1/3.3
CUM/Cl/4
CUM/CI/4.1

* Testing centre

CUM/CM/5
CUM/CM/5.1
CUM/CP/6
CUM/CP/6.1

CUM/CP/6.2

CUM/CM/6.4

FENNEL
FNL/CI/1
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PROJECT CODE TITLE CENTERS

Survey to identify the disease incidence
collection and identification of causal
organism

Management of stem gall disease of
coriander

Evaluation of PGPR bioformulation of
coriander

Genetic Resources

Germplasm collection,characterization,
evaluation conservation and screening
against diseases

Multilocation Evaluation of germplasm
Coordinated Varietal Trial
Coordinated Varietal Trial — 2009
Varietal Evaluation Trial

Initial evaluation trial -2009

Quality evaluation trial -2008

Quality evaluation in cumin

Nutrient Management trial
Identification of drought tolerance
Disease Management Trial

Management of wilt and blight diseases in
cumin

Survey for identification of yellowing causing
organisms in cumin

Evaluation of PGPR bioformulation on
cumin

Genetic Resources

~o(ne-

Dholi

Pantnagar, Jabalpur, Coimbatore, Kumarganj
& Raigarh

Coimbatore, Guntur, Hisar, Jagudan ,Ajmer
& Raigarh

Jagudan & Jobner

Jobner

Jobner, Jagudan, Ajmer & Jabalpur

Jobner, Jagudan

Jobner

Jobner

Jobner & Jagudan

Jobner, Jagudan & Ajmer

Jagudan & Jobner




).

FNL/CI/1.1

FNL/CI/2
FNL/C1/2.4

FNL/C1/3
FNL/CI/3.1
FNL/CI/3.3
FNL/C1/4
FNL/Cl/4.1
FNL/CM/5
ENL/CM/5.2

FNL/CP/6
FNL/CP/6.1

FENL/CP/6.2

FNL/CM/6.3

FENUGREEK

FGK/CI/1
FGK/CI/1.1

FGK/CL/2
FGK/C1/2.1

FGK/CI/3
FGK/CI/3.2
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PROJECT CODE TITLE CENTERS

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

Coordinated Varietal Trial

Co-ordinated Varietal Trial - 2009-Series
VII

Varietal Evaluation Trial
Initial evaluation trial

Initial evaluation trial 2011
Quality Evaluation Trial
Quality evaluation in fennel
Nutrient Management Trial

Identification of drought/alkalinity tolerance
source in fennel

Disease Management Trial

Survey, identification of disease causing
organisms and survey of germplasm against
disease

Field evaluation of different insecticides/
botanicals against seed midge Systole
albipennis walker fennel

Evaluation of PGPR bioformulation on
fennel

Genetic Resources

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

Coordinated Varietal Trial
Coordinated Variety Trial 2009 series - VII

Varietal Evaluation Trial

Initial evaluation trial 2009

> (1)@

Dholi, Hisar, Jagudan, Jobner & Kumarganj

Dholi, Hisar, Jabalpur, Jagudan, Jobner,
Kumarganj, Pantnagar, Udaipur & Raigarh

Hisar, Kumarganj & Jagudan

Jobner

Jobner

Kumarganj

Dholi

Jagudan,

Hisar, Jagudan, Ajmer & Raigarh

Dholi, Hisar, Jagudan, Jobner,
& Guntur

Kumarganj

Ajmer, Coimbatore, Dholi, Guntur, Hisar,
Jabalpur, Jagudan, Jobner, Kumarganj,
Pantnagar, Raigarh & Udaipur

Jabalpur & Guntur



PROJECT CODE TITLE CENTERS

FGK/CI/3.3
FGK/Cl/3.4
FGK/CI/3.5
FGK/CM/4
FGK/CM/4.2

FGK/CM/4.5

Initial evaluation trial 2009
Initial evaluation trial 2010

Initial evaluation trial 2011

AICRPS Annual Report 2011-12 @
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Jobner & Kumarganj
Dholi, Jobner & Hisar

Pantnagar & Jagudan

Nutrient Management Trial

Identification of drought/tolerance source in  Jobner

fenugreek
Evaluation of PGPR bioformulation on Jagudan, Jobner, Guntur, Hisar &
fenugreek Kumarganj

~ose-



STAFF POSITION

PROJECT COORDINATOR’S OFFICE

ook LD e

Project Coordinator: Dr M Anandaraj
Principal Scientist (Hort.): Dr J Rema

Technical Information Officer: Dr Johny A Kallupurackal

Personal Assistant: Ms Alice Thomas

Supporting staff: Vacant

COORDINATING CENTRES

1. Cardamom Research Station, KAU, Pampadumpara

oL AW =

(39

IR S

o e N

%]

Breeder (Asst. Professor): Dr S Bijul
Agronomist (Hort.): Dr (Mrs.) T Maya

Jr. Entomologist: Dr R Narayana

Farm Assistant (Sel. Gr.): Mr C G Pradeep
Lab Assistant (Grade II): Mr Anil Kumar
Peon: Mr Shinoj Antony

. Pepper Research Station, KAU, Panniyur

Pathologist (Asst. Professor): Dr Lulu Das

Jr. Breeder (Asst. Professor): Dr P M Ajith

Jr. Pathologist: Dr G Heera

Jr. Horticulturist (Agronomy): Smt T V Anupama
Farm Supervisor (Gr. 11): Mr K Lakshmanan
Farm Supervisor (Sr. Gr.): Mr P P Muralidharan
Farm Supervisor (Gr. I): Mr P Krishnan

Lab Assistant (Gr. III): Ms Nirmala Chellath
Peon (Sel. Gr.): K Rajeev

. Horticultural Research Station, UHS, Mudigere

Pathologist: Dr S D Rangaswamy
Agronomist (Hort.): Dr K M Devaraju
Breeder: Vacant

Jr. Entomologist: Dr D Jemla Naik
Technical Assistant: Mr Mahadevappa
Technical Assistant: Smt H R Manjula

Messenger: Ms Savithri

+® ()@
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4. Horticultural Research Station, UHS, Sirsi

I Jr. Pathologist: Dr M S Lokesh
Jr. Horticulturist: Mr Nagesh Naik
3. Technical Assistant: Mr B B Doddamani

i

. Horticultural Research Station, TNAU, Yercaud

1. Agronomist (Hort.): Dr R Arulmozhiyan
2. Jr. Breeder (Hort.): Dr J Prem Joshua (Posted at HRS, Pechiparai)
Lab Assistant: Mr P Pappu

6. Department of Spices & Plantation Crops, TNAU, Coimbatore

1. Breeder (Horticulturist): Dr (Mrs) N. Shoba
2. Jr. Pathologist: Dr P Muthulakshmi
3. Agricultural Assistant: Mr R Swaminathan

7. Horticultural Research Station, Dr.YSR Horticultyural University, Chintapalli

1. Horticulturist: Sri K Ravindra Kumar
2. Junior Pathologist: Sri K Sesha Kiran

Technical Assistant: Post filled on contract basis
8. Regional Agricultural Research Station, Dr.YSR Horticultural University, Kammarpally (Jagtial)

1. Jr. Pathologist: Sri Narasimha Rao
2. Jr. Horticulturist: Mrs K Uma Maheswari
Technical Assistant: Sri K Venkanna

9. Horticultural Research Station, Dr.YSR Horticultyural University, Guntur

—

Horticulturist: Smt A Rajani
Jr. Breeder (Hort.): Sri K Giridhar
3.  Sub Assistant: Sri Shaik Jilani Bhasha

i

10. Department of Vegetable Crops, Dr YSPUHF, Solan

| Breeder (Olericulturist): Dr Happy Dev Sharma
2. Jr. Pathologist: Dr Meenu Gupta

3. Jr. Biochemist: Dr Vipin Sharma

4. Field Assistant: Mr Chunni Lal

o“o
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11. High Altitude Research Station, OUAT, Pottangi

1 Breeder: Vacant

2 Jr. Breeder: Mr D K Dash

3.  Technical Assistant: Mr L K Mishra
4

Technical Assistant: Vacant
12. Department of Genetics and Plant Breeding, SKN College of Agriculture, RAJAU, Jobner

1. Sr. Breeder: Dr E V D Sastry

2. Breeder: Dr Dhirendra Singh

3. Jr. Agronomist: Dr A C Shivran

4. Jr. Pathologist: Dr K S Shekhawat
5. Jr. Biochemist: Vacant

6. Technical Assistant: Dr S S Rajput
7

Technical Assistant: Mr S R Kumawat
13. Main Spices Research Station, SDAU, Jagudan

1. Pathologist: Dr K D Patel
2. Jr. Breeder: Mr D G Patel
3. Technical Assistant: Mr S R Chaudhari

14. Department of Vegetable Crops, CCS HAU, Hisar

1. Assistant Scientist (VC) : Dr Suresh Tehlan
2 Horticulturist/Oleoriculturist : Dr T P Malik
15. Department of Horticulture, Tirhut College of Agriculture, RAU, Dholi

I. Horticulturist: Dr S P Singh
Jr. Pathologist: Dr A K Mishra
Technical Assistant: Dr A N Mishra

b b

16. Department of Vegetable Science, NDUAT, Kumarganj

1. Horticulturist: Vacant (from 17" May 2010)

2. Ir. Pathologist: Dr R P Saxena

3. Jr. Breeder: Dr V P Pandey

4. Technical Assistant: Mr R K Gupta
5. Technical Assistant: Mr VK Singh

2 JET)E =2
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17. Department of Horticulture, UBKVY, Pundibari
1.
2
3.
4.
5
18. Department of Horticulture, KKV, Dapoli
L.
2.
3
4.
5.
19. Regional Agricultural Research Station, IGAU, Raigarh

1.
2.
3
4.
Sk

Horticulturist: Vacant (Dr J C Jana, in-charge)

Jr. Breeder: Dr N Bhowmik (Study leave) Dr B C Saha, in-charge
Jr. Pathologist : Mr S Bandyopadhyay

Technical Assistant : Mr B Dutta

Technical Assistant : Ms Anupama Das

Horticulturist: Dr R G Khandekar

Jr. Pathologist: Prof U A Gadre

Jr. Breeder: Prof U B Pethe
Technical Assistant: Mr D D Bhandari
Technical Assistant: Mr G D Bandre

Horticulturist: Vacant (from 11-3-2008)
Jr. Breeder: Smt. Roshni Bhagat

Jr. Pathologist: Dr A K Singh
Technical Assistant: Mr D S Kshatri

Technical Assistant: Vacant (From commencement of the project)
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WEATHER DATA
Chintapalli
e ?Ramfm;;ll RaI;LO); (cl);:ys Temperature (°C) RH (%)
Actual Actual Max. Min. Max Min.
April 2011 5.0 1 31.1 14.4 32.6 73.2
May 150 2.0 32.6 21.1 69.5 49.5
June 59.0 5.0 29.0 22.4 74.6 66.0
July 2422 12.0 26.9 21.4 82.4 78.0
August 319.4 18.0 26.2 215 89.3 85.0
September 169.0 1.0 26.5 20.7 86.0 747
October 42.4 3.0 28.2 17.3 82.3 58.3
November 17.0 1.0 26.7 114 81.9 458
December 20.0 3.0 26.0 10.5 863 | 492
January, 2012 9.0 2.0 252 1.1 858 | 468
February 3.6 1.0 29.1 11.6 B8 | 937
March 1.0 1.0 31.8 15.0 71.9 69.0
Coimbatore
_— R(i:}llmlfgll RaI;In(; g:ys Temperature (°C) RH (%)
Actual Actual Max. Min. Max Min.
April 2011 168.8 7 229 33.4 89 49
May 24.8 3 23.0 34.2 92 52
June 93.0 7 23.0 30.7 84 57
July 32.3 4 232 30.7 83 57
August 7.1 1 929 [ 513 87 57
September 67.9 4 229 31.9 88 59
October 3053 | 14 226 31.6 91 59
November 243.1 10 208 28.7 90 61
December | 116 = 19.1 24.3 89 62
January 2012 1103.5 o 18.4 29.7 89 46
February | 1.0 : 19.4 32.3 83 35
March | - : 25 34.9 84 36
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Month ml Ral?r?}; c?:)/s DR RH (%)
Actual Actual Max. Min. Max Min.
April 2011 0.0 0.0 325 20.9 94.1 63.7
May 1.4 0.0 32.9 23.5 91.3 64.0
June 918.4 27.0 293 24.8 93.0 87.7
July 2034.2 30.0 28.1 23.1 97.9 91.8
August 1336.1 29.0 28.1 233 97.3 95.2
September 524.5 13.0 28.7 22.8 96.0 84.6
October 115.6 8.0 32.0 20.9 94.7 67.7
November 2.0 0.0 33.1 17.8 92.0 46.7
December 0.0 0.0 325 14.1 91.9 53.9
January 2012 0.0 0.0 20.8 11.8 92.5 58.1
February 0.0 0.0 32.6 12.1 90.3 48.3
March 0.0 0.0 32.2 14.7 91.1 524
Dholi
- limmn]f;a)ll Temperature (°C) RH (%)
Actual Max. Min. Max Min.
April 11 44.0 352 204 78 38
May 151.1 34.1 23.7 82 54
June 299.3 34.2 25.2 85 62
- July 299.2 30.4 25.5 89 70
August 254.6 32.0 26.4 89 73
September 279.9 30.0 25.8 89 69
October 77.8 308 212 91 60
November 6.0 27.6 15.8 92 54
December 0.0 20.6 10.8 90 65
January 12 41.0 20.3 9.2 89 59
February 0.0 24.8 9.7 86 44
March 53 30.42 12.82 86 38
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Guntur
e m RaI;Jn(;' gffys Temperature (°C) RH (%)
Actual Actual Max. Min. Max Min.
April 2011 26.3 36.5 24.8 82.4 53.7
May 9.6 41.7 27.9 75.0 41.4
June 52.4 388 | 278 79.0 53.0
July 265.2 14 357 | 259 70.5 54.0
 August 244.6 14 326 | 254 78.9 63.4
September 64.0 8 347 | 258 75.0 54.0
* October 62.8 5 44 | 243 76.9 59.8
* November 0.0 0 323 | 202 | 778 489
December 58.6 2 31.3 188 | 850 485
January 2012 88.0 3 30.6 165 | 89.1 488
February 0.0 0 33.4 17.4 90.5 44.6
March 25 1 36.3 23.2 89.0 41.6
Hisar
e R(?]nmfa)]l R al? no}: gi ys Temperature (°C) RH (%)
Actual Actual Max. Min. Max. Min.
April 11 35.2 1 34.4 16.7 80.5 43.1
May 84.9 2 40.1 239 59.2 30.1
June 57.0 4 38.9 26.2 68.9 40.6
Tuly 82.5 5 | 356 26.3 85.3 61.3
August 95.7 2 34.1 25.8 88.6 64.4
September 141.1 5 | 333 23.1 92.7 64.3
October 0.0 0 33.0_ ) 154 86.5 34.5
November 0.0 0 294 11.0 91.9 34.8
" December 0.0 0 29 | 52 95.2 42.7
January 12 14.4 1 18.4 48 95.8 51.3
February 0.0 1 20.8 5.2 86.5 41.1
March 0.0 | 28.5 10.4 83.5 31.8
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Month }Rﬂmfmf;ﬂ Ralflg; 321:}’5 Feniperane°C) RH (%)

Actual Actual Max. Min. Max. Min.
April 2011 - - 39.88 2042 - 84
May - - 41.92 25.35 - 93.47
June - - 40.12 27 - 90.82
July 45.2 2.6 35.86 25.68 - 90.34
August 124.25 3.25 325 23.775 - 96
September 39.3 2.25 325 23.025 - 95.55
October - - 34.24 20.22 - 71.28
November - - 34.075 16.55 B 82.25
December - - 30 10.775 - 77.925
January 2012 1.0 1 26.72 7.84 - 80.32
February - - 27.925 8.85 - 80.425
March - - 33.2 12.9 - 74.65

Jobner
Rainfall No. of Temperature (°C) RH (%)
Month (mm) Rainy days

Actual Actual Max. Min. Max. Min.
April, 11 000.4 - 37.0 18.6 53 20
May : . 42.0 26.0 67 30
June 055.4 5 384 273 65 42
July 083.2 9 34.0 25.7 82 57
August 116.8 12 313 289 92 72
September 081.6 8 32.0 224 89 58
October - - 34.0 14.9 73 24
November - . 30.3 10.8 79 30
December - - 25.2 54 86 34
January12 - - 21.0 4.3 85 38
February i g 25.3 6.4 79 27
March : - 320 | 121 60 19
April 007.8 2 36.6 19.4 54 22

o II..-/-- --“-I:I o
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Kumarganj
o R(mnﬂnfz;ll Ral;ln(;; ([ifys Temperature (°C) RH (%)
Actual Actual Max. Min. Max. Min.

April 2011 0.0 0 37.3 18.2 53.7 215
May 31.4 5 38.5 24.4 68.9 36.0
June | 2338 | 12 35.2 26.2 78.5 54.5
Wy | 2408 | 12 | 327 26.5 87.4 | 692
August | 4127 14 | 326 | 262 | 899 73.8
September 295.9 12 32.1 255 91.3 T2F
October 0.0 0 320 | 175 87.6 59.4
November 0.0 0o | 284 | 137 | 909 54.0
December 0.0 0 21.9 7.9 90.0 62.2
January 2012 798 | 4 20.4 7.9 89.8 66.0
February 0.0 0 25.0 84 | 833 | 533
March 0.0 o | 311 | 119 72.1 39.1

Pampadumpara

Month R(f:’lm]f“;n Ra?lf); g:yS s RH (%)
Actual Actual Max. Min. Max. Min.

April 2011 178.8 13 27.70 18.6 93 61
May 24 3 27.60 19.4 93 63
June 360.4 17 23.0 18.6 96.6 87.2
July 10.9 2% 2230 8.1 97.2 89.8
Auguest 113 23 23.0 18.0 98.1 87.2
September 1514 | 14 24.0 17.8 95.6 79.3
October 12.60 17 | 263 189 | 934 69.6
November 184 | 1 239 | 173 | 933 74.4
December 21 2 24.1 16.8 92 67.2
January 2012 6.8 1 24.1 15.1 892 | 543

 February 0 0 26.30 16.0 84.3 44.4
March | 24 | 1 29.10 18.6 88.1 44.6
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Raigarh
i Rainfall
- Temperature (°C) RH (%) b
Max. Min. Max. Min.

January 2011 38.68 24.52 80.92 35 1.1554
February 42.925 26.55 76.55 29.375 0.6347
March 34.525 26.925 89.1 55.6 3.983
April 30.86 254 93.08 76.16 4.5772
May 29.325 25.575 95.95 83.695 5.8377
June 29.8 25.7 96.7 78.9 -
July 30.66 21.02 89.64 54.78 -
August 29.05 16.275 90.275 42.475 -
September 25.75 10.375 88.375 42.925 -
October 23.58 12.38 89.02 54.18 0.9906
November 29.025 14.225 82.575 37.275 .
December 2012 35.075 15.925 71.325 22.675 -

Solan

e R(mn;rff)]l Ralfn(;; ((:l):ys Temperature (°C) Relative Humidity (%)
Actual Actual Max. Min.

April, 2011 33.7 5 26.5 10.7 51
May 317 9 323 16.4 46
June 178.2 15 29.1 17.7 66
July 263.6 16 27.4 19.2 80
August 189.8 13 28.0 192 | 80
September 30.0 9 28.4 16.4 74
October Nil 0 299 9.8 67
November Nil 0 24.5 5.6 50
December 28.2 3 20.5 0.9 48
January, 2012 65.9 7 14.9 0.7 54
February 9.2 4 18.9 3.6 56
March 19.8 3 243 6.9 45

I
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Sirsi
il m Ralfr?); élfys Temperature (°C) RH (%)
Actual Actual Max. Min. Max Min.

April 11 44.60 4 32.8 86.3 56.6 19.4
May 46.30 I 27.1 89.3 73.5 20.0
June 714.70 26 26.0 91.1 86.1 19.6
July 672.60 29 26.0 92.1 87.7 19.1
August 425.10 29 27.0 93.8 86.4 19.2

* September ' 423.30 20 | 316 91.7 80.2 18.9
October 109.80 10 31.6 86.4 64.0 20.9
November 53.20 2 30.4 84.0 50.7 16.7
December 0.00 0 30.3 85.9 62.1 14.0
January 12 0.00 0 30.5 81.8 57.8 12.9
February 0.00 0 33.1 83.7 28.1 13.9
March 0.00 0 34.5 86.5 38.4 18.3

Mudigere

P %?I Rarfn(;; éﬁys Temperature (°C) RH (%)
Actual Actual Max. Min. Max Min.
April-11 219.2 10 31.71 18.65 89.70 81.30
May 123.2 8 31.58 18.58 89.35 79.64
June 918.4 24 27.83 18.13 89.83 81.60
July 814.4 24 91.00 84.77 25.50 16.80
August 619.6 28 89.54 82.03 26.37 17.11
September 542.1 20 88.6 79.53 26.58 18.26
October 343.9 1 91.58 89.00 26.16 17.90
November 121.2 8 85.96 76.03 26.00 17.36
December . - | 8583 7529 | 2674 14.98
January-12 - : 75.74 64.90 26.75 14.56
February ! : 74.72 14.98 27.00 15.46
March - - 81.54 42.83 31.69 19.09
> @ 9P



o R&nfmz;ll RaT:); ((i);fys Temperature (°C) RH (%)
Actual Actual Max. Min. Max Min.
April, 2011 96.4 5 29.4 18.9 85 66
May 275.0 16 30.5 23.1 89 72
Jure 491.8 16 33.9 25.3 88 71
July 362.2 15 30.8 25.3 90 84
August 4272 16 31.7 25.2 94 90
September 387.9 7 31.2 25.1 91 88
October 18.0 I 29.8 17.2 93 81
November 18.3 3 26.8 16.4 91 74
December 0.0 0 21.3 11.4 93 69
January, 2012 2.5 2 21.2 9.6 99 57
February 9.0 2 25.0 10.9 99 46
March 7.0 | 29.1 15.2 94 37
Yercaud
Month il TEees Relative Humidity (%)
Actual Actual Max. Min.
March 2011 17.5 2 25.8 173 49.4
Aptil 18.7 10 25.5 18.6 75.8
May 42.5 26.7 19.7 76.6
June 99.5 23.8 17.6 88.9
July 21.1 15 93,3 17.2 95.4
August 287.8 18 22.9 17.4 100
September 283.0 20 28.8 16.3 100
October 226.5 18 22.7 16.9 100
November 247.7 13 20.3 15.4 100
December 101.5 3 19.6 14.0 87.7
January 2012 : ; 21.0 13.5 75.2
February : - 226 15.9 50.0
March 5 | 24.5 17.9 54.6

> 91009 *
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AICRPS CENTRES

HEADQUARTERS :

Project Coordinator (Spices)

All India Coordinated Research Project on Spices

Indian Institute of Spices Research, Calicut-673 012, Kerala
Phone: Off. (0495) 2731794
Fax: 0091-495-2731794
E-mail: aicrps @spices.res.in , pcspices @yahoo.com

COORDINATING CENTRES

CENTRES Telephone Fax / E-mail

Andhra Pradesh

Horticultural Research Station

(Andhra Pradesh Horticultural University),
CHINTAPALLI - 531 111,
Dist.Visakhapatnam,Andhra Pradesh

08937-238057 (O)

08937-238057 (F)

Gram: AGRIVARSITY
adr_hatzone @yahoo.co.in
ravik_248 @gmail.com
ravik_248 @yahoo.co.in
seshakiran @hotmail.com

chinnil02 @yahoo.com
Horticultural Research Station 0863-2524017(0), Fax: (0863)2524073/2524017
(Andhra Pradesh Horticultural University), 2524644/ gkalidasu@yahoo.com
GUNTUR - 522 034 naramlnaidu@ gmail.com
Andhra Pradesh aphuhrslam @ gmail.com

rajanihortico@gmail.com
Horticultural Research Station, 087424-277281/ 08274-277283 (F)
(Andhra Pradesh Horticultural University), 277283 (O) varsha.snrao @gmail.com,

JAGTIAL-505 327, Dist. Karimnagar,
_ Andhra Pradesh

snrao_varsha@yahoo.com

Experimental Farm,

Turmeric Research Station,
KAMMRAPALLY-503 308,
Nizamabad Dist., Andhra Pradesh
(Lr.No.25/TRS/KMP/Res/10
Dated 12.7.2010)

08463-272026 (O)

Fax: (08274) 277283

Gram: AGRIVARSITY
uma_kudiri @rediffmail.com
headhrs_kammarapalli @drysrhu.
edu.inumavarma2007 @ gmail.com
umavarama2007 @hotmail.com

~Bihar

Department of Horticulture

Tirhut College of Agriculture
(Rajendra Agrl. University)
DHOLI-843 121, Musaffarpur, Bihar

0621-2293227(0)

Fax: 0621-2293227

Gram: DHULI COLLAGRI
tirhutag @sify.com
spicestcadholi @yahoo.com
ashim_sigatoka@yahoo.com

*0-_1[{1_;0*




CENTRES Telephone Fax / E-mail

=

Chhattisgarh

Regional Agril. Research Station

07762-222402 (O)

Fax: (07762) 224886 / 222402

5
(Indira Gandhi Agrl.University), crgrars @rediffmail.com
Boirdadar Farm, RAIGARH — 496 001 Singh_ajit8 @yahoo.co.in
Dist. Chattisgarh Singh_ajit8 @rediffmail.com
. Roshni_pbg7 @rediffmail.com
Gujarat - -
6  Main Spices Research Station 02762-285337/ Fax: 02762-285337
(Sardarkurshinagar Dantiwada 285342 (O) aicrps_jagudan@yahoo.com
Agricultural University) prajabatibg58 @ gmail.com
JAGUDAN - 382 710 Dist. kdpatel 1954 @yahoo.com
Mehsana, Gujarat dgpateljagudan @yahoo.com
Haryana ) -
7  Department of Vegetable Crops 01662-289207 (0)  Fax: 01662-284306/234613/234952
(Chaudharay Charan Singh Gram: Agrivarcity Hisar
Haryana Agril. University) aicrps @hau.ernet.in
HISAR - 1 25 004, Haryana, vegcrops hau.nic.in
Himachal Pradesh sktehlan07 @gmail.com
aicrpspices @hau.ernet.in
_ maliktp@yahoo.com
8 Department of Vegetable Crops 01792-252329(0) Fax:(01792)252030/252242
(Dr YS Parmar Univ. of Horticulture & Gram: Vanudyan
Forestry), Nauni, vgc@spuhf.hp.nic.in
SOLAN-173 230, Himachal Pradesh solanspices @yahoo.com
Karnataka _ -
9  Horticultural (08263) 228135 (O) Fax:08263-228135
Research Station AICRP on Spices, (08263) 228009/  kmdevaraju@gmail.com
(University of Horticultural Sciences, 228237(0) mudigere @rediffmail.com
Bagalkot), MUDIGERE-577 132, rangaswamysd@gmail.com
Dist. Chickmangalur, Karnataka lakshmanad @rediffmail.com
djn97 @rediffmail.com
10 Horticultural Research Station 08384-226797 (0)  Fax: 08384-226146/

AICRP on Spices,

(University of Horticultural Sciences,
Bagalkot)

SIRSI-581 401, Dist.

Uttara Kannada, Karnataka

09480696391

228411/228486
sirsipepper@sancharnet.in
ars_sirsi@rediffmail.com
nageshnaikkagal @ gmail.com
lokeshsirsi@rediffmail.com

Horticultural Research Station

08375-290101(0)

(University of Horticultural sciences, Bangalkot)

Devihosur-581110, Dist.Haveri , Karnataka

hdmk @rediffmail.com
hrs_devihosur@rediffmail.com
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CENTRES Telephone Fax / E-mail

&

L

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

(04868) 236263 (O) 04868-236263(F)

crspam@kau.in
mayahorti @gmail.com
deepthyagri @yahoo.co.in

12 Pepper Research Station
(Kerala Agricultural University)
PANNIYUR, PB No.113
Kanjirangadu (P.O) Karimbam (Via),
Taliparamba -670 142, Dist.
Cannanore, Kerala.

0460-2227287 (O)

0460-2227287 (F)
prspanniyur @kau.in
prs_panniyur @yahoo.co.in
ajith.pm@yahoo.co.in
heera.g@kau.in
crrini@gmail.com
anupama.tv @kau.in

Maharashtra

13 Department of Horticulture
(Konkan Krishi Vidyapeeth)
DAPOLI - 415 712
Dist. Ratnagiri, Maharashtra

02358-282108/
282207/282563/
280244/282868 (O)

Fax: 02358-282074/282414(F)
Gram: PRINAGRI, DAPOLI
rgk.bskkv @rediffmail.com
prakashsanap09 @ gmail.com
gadredapoli @rediffmail.com
udaykumar_peth @rediffmail.com

Orissa

14 High Altitude Research Station
(Orissa Univ.of Agrl. & Technology),

06853-252565 (O)

POTTANGI-764 039 Dist. Koraput, Orissa

06853-223348/ 220226 (F)
Fax: 06853-223348 /
dilip_dash09 @yahoo.com

Rajasthan

15 Dept. of Genetics & Plant Breeding,
SKN College of Agriculture
(Rajasthan Agricultural University),
JOBNER-303 329

01425-254036/
01425-254041(0)

Fax: 01425-254022 (F)
Gram: AGRICOL JOBNER
evdsastry @yahoo.com,
evdastry @gmail.com

Dist. Jaipur, Rajasthan kssjobner@ gmail.com
mittalgkumar@gmail.com
dhirendrasinghjobner@ gmail.com
acs_shivran@rediffmail.com

Tamil Nadu

16 Horticultural Research Station
YERCAUD - 636 602
Dist. Salem, Tamil Nadu

04281-222456
222234/222387 (O)

04281-222234/222387 (F)
(04936) 260561

hrsycd @tnau.ac.in
arulmozhiyan @yahoo.co.in
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CENTRES . Telephone Fax / E-mail

17  Dept. of Spices & Plantation Crops, 0422-6611284/ Fax: (0422) 6611371 /2430781
Horticultural College and Research Institute ~ 6611367(0) Gram: FARMVAR
(Tamil Nadu Agril. University), spices @tnau.ac.in
COIMBATORE - 641 003, Tamil Nadu shobanl@yahoo.com
muthupathology @ gmail.com
muthupathology2006@yahoo_.co.i_n B
Tamil Nadu Agricultural university 0422-6611270/ 0422-2430781(F)
Faculty of Horticulture,Horticultural 6611371 deanhortcbe @tnau.ac.in(O)
College & Research institute, kumarhort@ yahoo.com(P)
Coiabatore -641003 — -
Uttar Pradesh o S
18 Department of Vegetable Science (05270) 262076/ Fax: (05270) 262097/262331
(Narendra Dev University of 262066/ 262164/ nduat@up.nic.in
Agril. & Technology), 262067 (O) raviprakashsaxena@ gmail.com
Narendra Nagar Post, jagdambadixit@gmail.com
KUMARGANJ, Faizabad-224 229, vppandeyuat2012@ gmail.com
Uttar Pradesh
West Bengal B
19  Department of Horticulture 03582-270633(0)  Fax:03582-270143 (F)
(Uttar Banga Krishi Viswa Vidyalaya, 270157/270756/ 03582-270143/
North Bengal Campus) 222545/ 270246/ 270246/270249/225471
PUNDIBARI P.O, Dist. Cooch Behar, 270249/270588/ Gram: PUNDIBARI
West Bengal — 736 165 270157 (O) pundibari @yahoo.co.in
janajc @rediffmail.com
B pundibari @rediffmail.com
~ CO-OPTING CENTERS
Karnataka
] The Scientist-in-charge (08173) 244281 (O) Fax: Fax:08173-244124
Regional Research Station Spices Board cardamom @sancharnet.in
(Govt. of India) sk9bhat@yahoo.com
Donigal Post, SAKLESHPUR
Karnataka — 573 134
Kerala
2 The Associate Director

Regional Agricultural Research Station
(Kerala Agril. University)
AMBALAVAYAL —-673 593

Dist. Wynad, Kerala

(04936) 260421/
260561 (O)

Fax: 04936-260421
vsdevadas@kau.in
vsdevadas@gmail.com
rarsamb@yahoo.com
adramb@Xkau.in
mckutty @gmail.com
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CENTRES Telephone Fax / E-mail

3 The Director (04868) 237206/ Fax: Fax: 04868-237285
Indian Cardamom Research Institute 237207(0) dirres_spices @yahoo.com
MYLADUMPARA, icrimyla@yahoo.com
Kailasanadu Idukki Dist., Kerala — 685 553 kalyanidhanapal @yahoo.com
Meghalaya

4 The Principal Scientist & Head (0364) 2570257 (O) Telefax: 0364-2570257 /2570678
ICAR Research Complex for NEH Region, akjhaicar@gmail.com
Umroi Road, Ri-bhoi-793103, akjhaicar@rediffmail.com
BARAPANI, (Umiam), Meghalaya bidyutdeka @yahoo.com

amithnath2005 @ gmail.com
akjhaicar@yahoo.com
Mizoram -

5 ICAR Research Complex for NEH Region,  (03837)220041 (O) Fax:3837-220560
Mizoram Centre, KOLASIB-796081, kapicar@yahoo.com
Mizoram bksinghkushinagar @yahoo.co.in
Sikkim

6 The Dy. Director (Res.) (03592) 231307 (O) rrspicesgtk @yahoo.com
ICRI Regional Station (Spices Board), 03592-237301(0)  guptau07 @yahoo.com
Yakthung, Tadong, 03592-231307(F)
GANGTOK-737 102, Sikkim 03592-237301(F)

7 Joint Director (03592) 231030/ Fax: 03592-231238
ICAR Res. Complex For NEH Region, 232125 hricar@gmail.com
Regional Station, Sikkim Center, ravisiikkim @ yahoo.co.in
Tadong, GANGTOK-737 102, Sikkim drhkalita@yahoo.co.in
Tamil Nadu

8 The Professor & Head (04652) 281191/ hrsppi @tnau.ac.in,
Horticultural Research Station 281192 (0) hrspp_ngc @sancharnet.in
(Tamil Nadu Agricultural University) Joshua.prem @rediffmail.com
PECHIPARALI - 629 161
Kanyakumari Dist., Tamil Nadu -

VOLUNTARY CENTERS
Arunachal Pradesh
1 The Professor (0368)2224887 Fax: 0368-2225066

Central Agricultural University
College of Horticulture & Forestry
PASIGHAT-791 102,

Arunachal Pradesh

rksdubey @yahoo.co.in
rksdubey @gmail.com
chfdeanpsg @yahoo.com
chf_dean@yahoo.com
vikaschf@ gmail.com




CENTRES Telephone Fax / E-mail

Gujarat

2 The Director of Research & Dean
Faculty of PG Studies
Directorate of Research
N.M. College of Agriculture Navsari
Agricultural University NAVASARI-396 450, Gujarat

(02637)283160 (0)/ Fax:02637-283452 /282765

282771-775 nau_dr@yahoo.com

Ex.132/282765 rtdesail 951 @yahoo.com
comptnau08 @yahoo.com

Jharkhand

3 The Director, Research BIRSA
Agricultural University Kanke.
RANCHI-834 006, Jharkhand

(0651) 2450610/ Fax: 0651-2451011
2451011/2450678(0)bnsingh2004 @yahoo.com
rrayranchi@gmail.com

Madhya Pradesh

4 The Sr. Scientist/Head (Hort.)
Department of Horticulture,
College of Agriculture
Jawaharlal Nehru Krishi Vishwavidyalaya,
JABALPUR-482 004, Madhya Pradresh

Rajasthan

Fax:0761-2681074/2681236/2681389

5 The Director of Research
Maharana Pratap University of Agriculture &
Technology, RCA Campus,
UDAIPUR-31001, Rajasthan

(0761)2680771/

2681773 niganakjnau @rediffmail

Extn: 345(0)/ drsjnavv@sancharr arnet

(0761)6456625/ sst_drsjnkvv@yahoo.com

2681710 drswapansengupta@ gmail.com
drnaiduak @gmail.com

(0294)2417334/ Fax: 0294-2420447

2420447 dr@mpuat.ac.in

Uttarakhand

6 Professor & Joint Director/Director

(05944) 210149 (O)/ Fax: 05944-233608/233473

Govind Ballabh Pant University of Agriculture (05944)233363 (O) j.gautam56@yahoo.com

& Technology College of Agriculture
PANTNAGAR-263 145,
Dist. Udham Singh Nagar, Uttarakhand

des@guuat.ernet.in
dheer_singh72@yahoo.com

West Bengal

7 The Director of Research,
Bidhan Chandra Krishi Vishwa Vidhyalay,
Directorate of Research Faculty of
Horticulture,

Kalyani, P.O. KALYANI-741 235,

Nadia, West Bengal

(033) 25828407 (O) Fax:033-25828407/
03473-2222269/70  03473-222275/73/77
03473-222659 drbckv @vsnl.net.
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