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PRIPBT AR

3R amefta TeIfoda FaTen waA AeHaT
GRS (AICRPS) FT IR H1p He]d-HIeel FTed
T I T, Piffarts (Fea) # fya &1
ufisTen & 3reweld 39 & 23 WAl 7 38 Fex (19 feraféa,
10 Tealeft qun 9 3dafers Fox) & fales ulaisen vsr
o PHEifd 3 3T Pog AA GBIl Bt At F ford
5 12 fafd iy Srerarg &=t # Ra €1 299t W
At anfd &1 2014-15 o A aRflT P e
URYE PT ATeT FANHT 462 ARG SUF T A BT T
15031 @ra 0 o1l fafdm doxr # iRy wuel w
ARG T, FAA AR, e FGeere, Bt
TReTVT, BaeR Mt ® o st aret dgnferst vd
et Hetareal grr 86 URAsHn3i & sreaata e Hrf
eI R R

e Hriwa

FAA! Pt Tt A9 B IWA gO Iae Y a4 A
FHTAT [T F g1t & o7 &t Fog A, PSS A
Ffepdl H TR g $ w0 F wfa
dféreteg & WReTpes # Sfier @t Weft 3t Harraen H 3=
& ford ufatsren & reaeta v Sriwa meat fsan|

afiereng & Sieclt aun Aewre vere! & gt aet
aur e & Fhge et F Fot e #A (RERvee
snfeareft et o) Icuree vd smestt & ofig & ford 3=
391 arett Fieft Bl yonfaat #t Bt 73 Frfwa g
2

AR FUTAS WY UH ANNcs A A9 Aed
A B IucTed FeDe g€ T F I DI @
& o2 oft Fdws 3= 53| aear o] gas duor
TR & Iees & o et Y srepEoms dears &
ehfig heg Hferaier 3 uRHisen &9 & g Fearer fean
qul vHiPd Terart e e & el qudt i
FaTen Ao ferkurey vd wgdy i A ot wEn A
IS vd fdqeur & 3 3ucter geml  3pvIEd &
3eren3 e qeun AeTeis & Al O | a9t geaeht &
IAEA Feo g fhare Ft =t F FAee $ o
Jderor i arn |

IRae sredfta gty sFaren seEar gRatesn @ 25 4
Friemen # ftest &g deqa wonferar

g & & &, dfted A ymifoe 3few s
ARG FA @ uRRasren @t 25 &t Srfmen 3
AT P Uid Ied 39 areft wanfaat &t fisife s &
fordt eqa foran o) st @5t @ onfer amep -
HHA G I d & &bfla Rl Awaren $ 3roderer -2
(T2 fawm] wfedtas ugem d@e) aun st SegEeT
&, TeugHuRT @t it &t -3 (Ipar $ ufd Fegs
uferierss), aforar @t 31 wenferdi, HuH va & TS Hiest
3% ufisear (3R U ), Sitesk 3 Rer 475 ( guft qen
Hten @1 g3 UHR) aul fgdfta vt & g v vd &, poreia
i sitey afern 2 (1 Afdra wonfer) e Sreramh JregEere
&5, 1. 918 UF IR U g, e Bt A #3930 arett

U Yarfd LFC 103 (&g aun auf snenfla @ft 2 &
feTR sreqepet wiomfer) 3nfe 5 aeqa e arn
et fre

a1 ¥ Freht Bk & 99 vl fae s
THfa AT JNefdenE uiatsen & fafim st Bt
Fenl & Preht 37 STereraeaemen 3 afeAfera fa o | $o
fafire uer S& 3w 3u arelt FReET, aEEBeE qu
3RS B AT Fed Feletgoaenen A Ffeterd fHar
|

WFHIE # FHAEH qedida uderor it ver 57
(4.08 f. o | aa) F ftpas Iuwt sifda it arfh
uferR #, e ft IR v 160 qen & 3R v 161
ftrpas &t & Ft 3us B 4.2 5. e I qA 4 1.
U /9 & ATY TS ot |

fiaueeht & Mo Aft oferor # sma gan 5
e aiwor (1,831 5. et/ 3e) & @ny SuTRRa 3« @t
3rder 3rfies 34 A Iuafa dat A sfteas 3u=t (2,51
. I ) 3e) 3ifFa #t orft | ufrR # 62 o fyu fard
qftervr & I 1a g3 6 50% 3R € vw g forew ursht @
f5u e Feat w2 3t 301 (4.89 . 71/ S mTA &2 |

el & Freft B & wrewa @ o &
"eeerel & fordt 62 a1 ufteror # 3 ang v 3R daw A

JftrFaat gfg (2.49 var) T Tifeaata gfe & and and
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v 3R 9RF (2,09 vH) A ifte Fefs uftre # =eas
A1 3muast afEge-1 (11.1 %) # 3ifda e and 3nd va
3R HaH F geTaH A9 U qUT JSHISTAT BT
(50 T Ul 9 1 R V) S WY URRH BiEpER 0.3
%) &1 fsga1a ureaTgeurr # 399 o1

et fBrd & wEras &1 v ane arey & ufd

T vRfe gegarey Af¥TR A g S fharl aur
Tl o g s e &1

Bt geradt

AP qUT IFAEHURT el A FA 309
SHETHH AT DI T&OT fpar 5 @ 1 geaet &

3TINSTeTeh UBTRI B Fedidpel Heat U2, v 27 # feeerel
@ T (21.56). feeerl # Y0 918 (1) v BeraR feeer
(2.33 @t geran 3ifFa ot arft |

Ffson 3 it et A Befetee afteror =
2 51T &31 5 100% 3R €t v & Ay 9 forer /I / o=t
Ft g2 & f3u f&and Feat w2 3iftrpas ot 31 (207.41
5. a3 ) dRWMW) U1 75% ROF & T 9 foreR /I /o=t
N R A fForR s w Aftreas 3951 (201.23 6. T
TRM) U gE |

HAfER # Ja 38T & WY AP @R FT T
B R bae A WG STeT=t Bt 3er M 3ust sifsa
P I | U HURT H Sfarear + IfRRer (10 7
I[eD) + BIEhe S S (10 T/ I[d) + TEHIE
(10 I / I[EB) STeA=t TR IeTIaH 3T (220.27 A | Ted)
AT I HRYEA 30 (42.89 T /N 3ifepa Ft arft

URUTSAURT # HrRawSI 2 79 | ferer #t q &
Udl U7 fssoa qur diel & ety e W e & a4
AT AT 3T (13.67%) F 3ifcha fasam arm|

CEEGIES

&} g & 271 FAEH IR B 30 At
U 31 e 3ms &t 31 3, F1iereis denit A Sferd e o
TR

BT & 3reTon3 et aan aeneie & A e
& 1 sorf fearet $t et 1 uar | $ o
Fderor fomar I |

IR fafepa & fGfts & ot gargeh sEn &

BredEferee &1 3efieeor aur Sta RS BT U FHeat
TR P 18T (SRIE ol U1 Sefteere) aen A9 (&=e,
iR du1 Feh) &t oo weet # 3wt uRkene ura
g3

AT

AeTets & g Al UPR & a1 ve e s
T F yaed H afa Fan FAGe ged vd fierge
ETP Pt HHI: beel qu afrereng & iy e &
Wt & wfa s amn |

Aiete A v &l forredt 3w FarEl B uaes 3us
a3 FeTaTE fagtvansi & o seide faran aren | g
3051 # 100.63 Foeet | FaeR (T Sft -865) & 141.20
Foael | BT (TH Sft — 857) FT Hewe, AP FHARISA A
vs € St - 55 (317.80 Feedt | FRTR) Bt AftdHas Iust
deqzard TaElsht - 28 (138.30 $oeet | qeHR) AT UAStoht
-6(132.40 Foed | dFeR) Ut |

5% Tq & Tese FT UeT Fee T, giEart A
Hfgan yenfa & Fawas A% IuS 468 F. A= | @i

(9.43 o1 | BRWR) YT IAdA I 3u 1.21 6. a1/
e e g2 |

Ufzardt 3R e A davTieeie (0.1%) F
91 3M9a & FHT a1 e @t aR 20 &=l & 3R |
Tl W fésdra got aer 91 forgsor & o wardt oy
Afpar eieft # miftpiaTsiet (0.1%) F AT 3Muas & THY
aun fime @) 9 uee fss®E & 1T 20 il & s A
Uil O fsesat 12 391 3nuas $ iferd faar |

aedt

AR qYUT 3FUMEA WW @t sl FRpew
it w5t wifa o g sAee wedt 3t dea & it
et & @ A dftra e T R

v+ gt vy 98 &t it &t ft & H siferpan veee
F1 3us urftare # (36.41 24 | @A), framueett # (590
1 | DY), Pl A (31.66 T | ‘IR YT TTINE A
(16.67 T | ¥aRAR) 3ifdpa fpan amm |

fiu e wdemr #, =1 3 v ar 80% i € #t
fgu g v ® IfiFaan U IuS FeEARUA
(38.32 f&. AT | wie), T a1 PR A (5113
TRIR) el yfEardt o 5 . 7. 0.90 31 Ty A ft €




Ft fEard $ea @@ 3iftrpas Udee 3u (11.40 6. ame
wre) sifdd Ft arft

FIYATAR A T USRI gRT Yof 9T FT Tasera
Feat & ford fopdt I udteror  ft v 32 qen ft v -34
# o qot e U9 Ul sl 1 H9 3mude sifd e
91| et 7 et €t v - 128 qu1 $ARES A H vA-34 A
=il AT F1 3Muae FHA 3ifea a1 dfEardt A & &t o
129 & gt gvf et &1 Ha 3Tuae 3ifa e I

g1 AT

SIEd, S, qredist aur @ier & Sererget
&1 Hherel Bedb UIfYUT Ud qratedt 3 et fan s 2a
21 39 oY TeReEd & HFuae qur a9 v & den
ater, fEar et e iftre AR FAgemRDE e (TEeht TR)
&l dfta Fed STerege Toea A afRifera fean dea
Py Rrafderer, freer & ofdaisen Fss gr1 Swa
Thelel BT gagrvl 3mAfa e aun fiftne doae o)
3&it 31 3R, IRE @t #fa, uht F1 3R, fowr =,
T, MG au e IR I M v e
ufafiean anfs & ford ademr fFar amm waeefaee,
Pleead, WG, BIER, FAAGHA, Uegre gur
FiftaPIs & 15 ffde st I doferd fhar amn|

Tt A 3mAifTa v A Seteised Hediche
# 3ea 6 Bl B 39T Sfsttersd DBSKKVMF 29 (1505
) qUT P s Pt 3ust (315 A1) 3ifdea 31 ot
Tg Sfieilerzy Sell 1 a9, S HT Ioiel a1 Afeh P
T b JAMENR TR 371 T |

afera

FrFR A aferan & 70 Sfisitergu # 52 vt v
& # Sfistersy & dia 3us # 325 & 656 . aEI/ERTR
P 3fec? aYT Sfeterzy ve o aft-168 ftrpas s 3u=
(6.56 Peedt / FaeaR) Ushiga fman | it <t var 246, ve ot
t 144, Tt va 66, U €1 80 aur v €t 82 H fere ot
# & ufteror # Sfeterzy va Hf Hf -219 F FiEar A
(57320 fFam | eRW), PR & (1295 P /
TRM), TITYE # (4.143 Poood [ TRIW) qYUT FAt A
(11.04 Peaet/eR™M) 3fle Iuat ifpa F a=ft| Fafe
SafeTe A & Tt AR 404 (17.40 Foed | FRW), Fealk A
Rt 3 379 (2347 FoA | FRW), ARESA A val St
31t 3R 10 (15.27 Poed | o) ot
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ot 5ft f 3 Feaiw TdteroT Feet R A SE g3
f, 6 & 14 & Ty i IR & FereaEy HraFEE A
@it 3ot & qW PR F NIIA ¥ U I P
HEEEE gRe ve & 14 du AmRwiRaEs
TRIMfRTe= UF U 18 R 313Ut # gfeg & 7t afep
F[UgE H Gfora Bt FeTelt BT TFeerst M U

Py A aferan & uzsdd fiesy & veeaa &
R 513 Taweniil & e Ft 5w & T v udteror
fear ) 2@ ofleor # uEsd Rresg &1 amuae
et foeara i tet 7 e (5.14 bt <t 3nd) qen
3 aTet 3u= 663.33 6.2, /&RaR 3ifda fan aeawar
g@iamtd, fShastemster (11.67 1t €t and) tafe e
MY P ForIeIvT 5.56 Fodtel/EqRAT IUS & T1Y 91.55
dt & 3 ot

Sffer

SRR U4 Sieer # Sl & Seteiged F1 drRen
féran 11 281 2| TS TeAg dherel A 148 Gy @
forerdt ke dpera St i3 21

Siteer # &t dt & ufteror A R g var -23 91 6.37
Foad | TR Pt AftFan da 39w i @t A
AT IR AT -345 TP (6.33 PeedA/dRT), f g vA
~24(6.26 Poeel | TRAY AU Tt F TA-25(6.00 ool /
R ot el forsras st sus A g v -22 # 3.43
Poed | FRTR 3ifha 3t IRt |

Gl

s At dt & A SeeATR A v S v v U 2 (20,58
Poed | FRUR), TR A I UB - 674-1 (14.26 Foeet /

ETRM), Sk A G T 157 (2405 Pooed | BRAD)
iftraa oft|

Saere 3 3 € & & 3reaetd 5 o g wfafRal
# 7 U - 286 & 23.96 P / ERW It Afwan fiw
IS LA g UF - 287(22.61 Fooed [ TRIA) .G TP -
288(22.35 Peee | FRAR), IR U - 205 9 (21.48 Foeel
| FFRT) U1 G UF - 283(20.64 Poeel / RaeW) & Fafd
foraeras dts1 3uT 15.81 Fooed /| TRA J UF - 281 H
3ifera &t ot | SepETe A 3 T & afta ieEt & MR W
3 UF - 576(14.36 Poedt / BaRUT) U1 A UB -2012 -
9(14.01 Peeet / TRW) A 3t vr -12 & frs it 3u=

T g5 |




ICAR-ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

At

vs It dt & 3 Frasa fsergy va v #ft -98
# 431 Poee | RARIR U S Y BT el a1 srafs
I A J UA-202 (16,69 Feed | FRIR), J TA-354
(16.27 Poeel | TRI), UA UF At -98 (15.36 Feeet /
FRTA) GUT T UF ft 5 (14.76 Poedd / FRWR) Id IuA
oft| v U Sft 5(19.66 Peeet | FRTR), I UF St 245(18.88
Pocel | RRA) AYT TA £ UA 69 (18,69 Foeel / FRIR)
F StepeTe A 21ftre 3u ifda 3t ot

bt St dt 3R gderor F e gker v &
14 e HRFEIRTH RIS U6 U 18 R #t

IR H IUS T AT B G2 Aol & Uaetist A Haret
ol

IUTEET b AT AARR H IcdEe vd faawer

3Te81 W9 & 3nfeandt & A 35 391 o Jifts
PPt aTelt Eedl HoTifel AT Pt FANHT 20 T AU
et 1 IcuTeS HeD faqevr faan aun Aareran # 100 &=
e ity Iuaiter & ford 3o apuraa At Eed
&1 ) Tfa Fe=t &g A fan|

o1 & ford s arerfral &1 faaeor

3iRaer HTeclty qAf=IG AT SrefEen= gRgtse
aun guidt @ FHaTen e frdaey & freee 25 dra
Hrett foret Auor rereft, semrht & 10,000 i die / T,
Fodt (37Te8T WY T RuTerd & Jeuifed AT gur Fam B
free) 148 a1 dte1, 31ae® & 20 2 |1, ST & 600
FeAel! Tte e greTeitst & 2500 TAR Had o1 [azor fman
I

et w3 S, afern, die qun Af vds &
10 et o At &1 Icaget vd faaeor S aran

db=ifpdl BT EATATIIT

D! Bt fABa aweiieal & A uRftg sa=t
& ford fyaflra aapsfiferat aen wonfaat ot weefeh & aftha
& & aE foram o@ af H wefla F© aweffea
foraafelRaa 21

* gl 3 valga S et (Ferct)
*  Eedt 3 s SUER (FHARTe)
* g 1 Hae vd fyu e EfEer)

*  3METE BT SIS Seniergy e - 593889 (vd
Sft-26-04) (=)

*  3@eE A g A U4 Sfar] Fmet Ader foramror &
o Faat grer surw Rt (YfEerh)

*  epd ad ot €t vH & eaeta ufr wonferdt @
IAES adl Ioifas Tl & ufnpR wenfaat &t 3=
3caTge &1 (UFRR) |

* g o Wt (R

* 3@ U9 godl @t i Rt W Adba vewlsht
(uieeiet)

Freht fird Qat # grEeiRen /3R &1 vk ()
Tt Y IO TN UR Weftera wawhett (3ogR)

*  Freft e v weet &1 TEne, Eedt U 36T M-

qbeltd, qTeTdiell B BTc1 fofdleren, g dAPba! &I
FAH FiEe1 JUT g TR dhefiat (STate)

* 3o IS gt geet wonfa &t -2 # weslsh
(PHFEQR)

*  oforr Gt 3 3m-2) Fur |iw (G vw-12) Ft
I 30T aTett Sty 3 veeleh (SRpET)

ufdieror, FeNSSt dUl WER AeH (FAER N,
rrramft # wREe aur gRele Srime) & ddbete!
YT |

HBeT Il

Fret i nfRlas & e -uER Sgses
TR FAH DT, FAGANR S TR Bl HH Hedb Wt
FEAT BIEEIRIR R 1A= AT & Uaetial & ford v iy
3P ARY ¥ | T dHAIS F Folled b IR FaAsT ) A
FRIR3T 80 FFRIR TR H faeare g3n |

afdrereng Y Rrafdeer, afteerg, smes maw
HERTT qoT I gRT 36T U4 &edl A s Iaa
e AT & Wi dFeiia! FI Hs fhaEl & 20 THs A
3ifere Jat A Ive wu d Hrifed ffar aun g & sifts
f¥teror SRl oft smaifora 62 a1 | ot Srda deieamen
T 3msl Uy A Risargectt aUT HFARYe Pegl g oft
3matfora 3 o

Fee A Fea awen A s i e 92 Fa
Hea @t Ftad |

3nfearelt wearor SriwH

* %

uierEft, feamest aun TREEe # e &
o ufdreror 3mafda FY dun fFael & R Ao
AR o1 faazor oft fomar =)




IO qd &Il A srdiel Srishe

amnele # st Y 24 wonfort Ut e @i 8
yanfaral St Ueelt a1 Ve fhaT| St amTarst S
aur ApEnds fysafered 9t e ve wt oWt ¢
daeitet o1 fderor fram v |

fifim ol & afae swdte awfea F@men
JegEeTe gRESten Hegl gR1 Yehar, Uid, A1 & g
3NfE & et & Forg For g W WY RA MR &
HEpIar

HIH 3N~ HITATT AT B T FedT,
T S AT SreEeTe Pow, I qUT AT P
fyrafaarem & afals gudt 9 Faen foem e,
WA s, Fogita Frerarsit deure & Ay oft weteft Bk

ANNUAL REPORT 2014-15 =%

R E| ITA S T aU1 I S PRI & HF $9F
Tu &t oft et el amenl & e vd g & ford weran
2
Feieel

oz gRI Prifeda fdatsrenst qur FriwaA! ot
TRalTe FH-aa® Feg qUT RS e F HAT Tk
e [pat ST1a & | 71 a8 UREiTeT Toeadd =t 18 Foml
F1 yoor fFar O forafda, seavft, Qfess qur
uRatsTen ey oft miHe &1 gt forewreh doy grT AR
IR AfyS qon 9 ufedesl & 3mar w© @t aft qm
e wrfeen &1 25-27 fiawar 2014 # gelidsdt, gfsardt
# matste & o | 3. vd. &, FAcEl, SEEEh 3w,
duT TEdS Hellerdvid (SRmEEt fisme) srfamen &
IufR@E 4|
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EXECUTIVE SUMMARY

All India Coordinated Research Project
on Spices with its headquarters at ICAR-IISR,
Kozhikode is a coordinating unit with 38 centres
(19 regular, 10 co-opting and 9 voluntary
centres) supplemented by 3 more centres through
project mode funding, spreading over 12 agro
climatic zones in 23 states of the country. Black
Pepper, Small Cardamom, Large Cardamom,
Ginger, Turmeric, Cinnamon, Nutmeg, Clove,
Coriander, Cumin, Fennel and Fenugreek are the
mandate crops. Annual budget for the year 2014-
15 was Rs. 462 lakhs as ICAR share and
150.311akhs as state share. There are 86 projects
handled by scientists and supported by technical
staff working on the mandate crops in various
aspects of genetic resources, crop improvement,
crop management, crop protection and transfer
of technology.

New Initiatives

To meet the increasing demand for
hastening the spices research in the North East, 2
centres viz.,, Nagaland and Kahikuchi were
started in co-opting mode. A project mode
program was also undertaken to see the
possibility of cultivating cumin in Periyakulam
of Tamil Nadu.

We had initiated pepper intensification
program in East coast at Kolli and Yercaud hills
of Tamil Nadu and Koraput district in Orissa, by
introducing high yielding black pepper varieties
into coffee garden for increasing production and
income, especially in Tribal areas.

We had also initiated intensification of
large cardamom in Arunachal and Nagaland
where disease free material will be introduced.
Accordingly IARI Regional centre at Kalimpong
was supported in project mode funding to
generate virus indexed plant material and this
will be made available to DASD under MIDH as
well as Spices Board for further multiplication
and distribution. We also surveyed Anjaw district
in Arunachal and Mon district of Nagaland to

understand the problems of large cardamom
farmers in the region.

Varieties recommended for release in 25"
AICRPS workshop

Five high yielding varieties of spices
were recommended for release in 25" AICRP on
Spices workshop held at UBKYV, Pundibari. Two
cardamom varieties Appangala — 2 (First hybrid
resistant to Katte virus) from ICAR-IISR
Regional Station, Appangala and PV-3
(Moderately resistant to drought) from
Cardamom Research Station, Pampadumpara, 2
coriander varieties RCr 475 (Bushy and erect
plant type) from SKN college of Agriculture,
(SKNAU) Jobner and Narendra Dhania 2 (Dual
purpose variety) from NDUA&T, Kumarganj
and a high yielding variety of fenugreek LFC-
103 suitable for both irrigated and rainfed
conditions from Horticulture Research Station,
Dr. YSRHU, Guntur are the varieties
recommended forrelease.

Black Pepper

During the year 99 accessions of black
pepper were added to black pepper germplasm
maintained at various black pepper centres of
AICRPS. Some unique varieties like high
yielding Karimunda, Balankotta and
Arakalumunda were collected and added to the
germplasm.

At Yercaud in a germplasm evaluation
trial PN 57(4.08 kg vine ') recorded highest yield.
At Panniyur, the hybrids PRS160 and PRS 161
were found to be promising with maximum green
berry yield of 4.2 kg vine' and 4 kg vine'
respectively.

As per the observations recorded in the
organic farming trial at Chintapalle, vines treated
with inorganic fertilizers have recorded higher
yields (2.51 kg vine ') compared to vines treated
with organic source of nutrients (1.831 kg vine™).




Drip irrigation trial at Panniyur revealed that
application of 50% RDF with 8 | of water through
drip help in obtaining good yield (4.89 kg vine™).

In a trial to manage Phytophthora foot rot
of black pepper in new plantation at Sirsi, IISR
Thevam recorded highest growth (2.49 m) and
it was statistically on par with IISR Shakti (2.09
m) whereas in Panniyur minimum disease
incidence was observed in Panniyur-1 (11.1%).
IISR Thevam showed the least disease incidence
and the treatment of potassium Phosphonate
0.3% spray along with the basal application of
Trichoderma harzianum @ 50 g vine' was the
best at Pampadumpara.

Black pepper standard Erythrina
subumbrans tolerant to Erythrina gall wasp is
being multiplied at Mudigere and is distributing
the material to the farmers and the institutions.

Small Cardamom

A total of 309 germplasm accessions are
maintained at Mudigere and Pampadumpara
centres. In evaluation of promising lines of
cardamom, PS 27 performed well in terms of
number of tillers (21.56), panicles per tiller (1) as
well as productive tillers (2.33).

In an fertigation trial in small cardamom
at Mudigere application of irrigation at
9 I/clump/day with 100% RDF through drip
recorded the highest capsule yield (207.41 kg
ha") and this is on par with irrigation at 9 I/clump
/day with 75% RDF (201.23kgha™).

Application of organics with bio-
fertilizers recorded significantly higher yield at
Mudigere than only organics. Application of
Jeevamruta + Azospirillum (10 g clump’) +
Phosphate solubilizing bacteria (10 g clump™) +
Trichoderma (10 clump™) resulted in the highest
fresh (220.27 g plant’) and dry capsule yield
(42.89 gplant ") at Pampadumpara.

Lowest disease incidence (13.67 %) of
pseudostem rot was observed in the application
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of Carbendazim at 2g 1" as foliar spray as well as
basal application at Pampadumpara.

Large Cardamom

In large cardamom 271 germplasm
accessions are maintained at ICAR and ICRI,
Gangtok centres.

A survey was undertaken in the Anjaw
district in Arunachal and Mon district of
Nagaland to understand the problems of large
cardamom farmers in the region.

Adoption of phytosanitation and
application of bioagents in large cardamom has
resulted in controlling the incidence of pests
(shoot fly and leaf caterpillar) and diseases
(blight, chirke and foorkey) in farmers field at
Singhik, North Sikkim.

Ginger

10 Bold types of ginger and one unique
black ginger (Kaempferia parviflora) were
collected from Nagaland. Jamaican & South
African ginger (from Kerala) and Singapore
ginger (from Tamil Nadu) were collected from
local farmer's fields.

One hundred and eighty three ginger
collections were evaluated for rhizome yield and
other horticultural traits at Solan. The yield range
varied from 100.63 q ha" (SG-865) to 141.20 q
ha' (SG-857) whereas at Kumarganj NDG-55
(317.80 q ha") recorded highest yield followed
by NDG-28 (138.30 gha") and NDG-6 (132.40 q
ha).

In source sink relationship trial, variety
Mahima produced the highest fresh yield of 4.68
kgplot' (9.43 tha') and highest dry yield of 1.21
kgplot" at Pundibari.

Foliar spray with Hexaconazole (0.1%)
first at disease appearance and then 2 times at 20
days interval was found to be effective in
controlling the leaf spot disease incidence at
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Pundibari and Solan but at Dholi foliar spray of
Propiconazole (0.1%) first at disease appearance
and subsequently 2 sprays at 20 days interval
after 1" spray recorded less disease incidence.

Turmeric

Three Curcuma species were collected
from Nagaland and Arunachal Pradesh and
Jamaican turmeric is collected from local
farmer's field in Kerala.

NDH-98 recorded maximum rhizome
yield at Pasighat (36.41 tha™), Chintapalle (590.0
g plant”), Kumarganj (31.66 t ha') and Raigarh
(16.67 tha") in an turmeric CV T trial.

In an drip irrigation trial, drip once in a
day at 80% PE recorded highest rhizome yield at
Kammarpally (38.32 kg plot "), Guntur (51.1 tha
") and also at Coimbatore whereas in Pundibari
surface irrigation 5 cm at 0.90 IW/CPE recorded
highest rhizome yield of 11.40 kg plot .

Mechanical planting of turmeric was
taken up as observational trial at Coimbatore.

In a trial to manage foliar diseases using
tolerant lines at Coimbatore CL-32 and CL-34
recorded least incidence of leaf spot and leaf
blotch respectively. At Dholi NDH — 128 and at
Kumarganj CL-34 were least affected by both the
diseases. At Pundibari TCP 129 recorded least
incidence of both the foliar diseases.

Tree Spices

Germplasm of nutmeg, cassia, cinnamon
and clove is maintained at Pechiparai and Dapoli.
This year dwarf clove, king clove and extra bold
Madagascar clove (for the first time) from
Simpson and Rajan estates of Nagarcoil were
collected and added to the germplasm.

Nutmeg collection survey was also
conducted by project mode centre at KAU,
Thrissur and unique collections in terms of tree
shape, branching pattern, leaf size, sex form,
fruit, mace and kernel characters, yield, reaction

to biotic and abiotic stress were looked into. 15
different accessions were located from
Pathanamthitta, Kottayam, Ernakulam, Thrissur,
Malappuram, Palakkad and Kozhikode.

In a nutmeg germplasm evaluation trial at
Dapoli average dry nut yield (1505.0 g) and dry
mace yield (315.0 g) was recorded in genotype
DBSKKVMF 29 in years 2006 to 2014. The
genotype DBSKKVMEF 29 is found promising
considering its fruit wt., nut wt. and mace wt.

Coriander

In an MLT of coriander at Coimbatore
among 70 genotypes seed yield of genotypes
varied from 325 to 656 kg ha" and the genotype
LCC-168 registered maximum seed yield (6.56 q
ha") which was on par with DH 246, LCC 144,
CS 66,ND 80and ND 82.

In a CVT trial genotype LCC 219 has
recorded significantly higher yield at
Coimbatore (573.20 kg ha™), Guntur (12.95 q
ha™), Jabalpur (4.143 q h") and Navsari (11.04 q
ha") whereas JCr 404 (17.40 q ha") at Jagudan,
JCr 379 (23.47 q ha") at Jobner, ND Cor 10
(15.27 qha™) at Kumarganj.

PGPR evaluation trial revealed that seed
treatment with FK 14 resulted in increasing the
seed yield at Coimbatore and study at Guntur
revealed that Pseudomonas putida FK14 and
Macrobacterium paraoxydans FL18 strains
found not only in improving the yield but also in
management of wilt in coriander at Guntur.

A trial to test the efficacy of new
generation fungicides for the management of
coriander powdery mildew was laid out at
Coimbatore. In this trail the incidence of
powdery mildew was less (5.14 PDI) in
propiconazole sprayed plants and these plants
also recorded higher grain yield of 6.63 g ha” and
was followed by Tebuconazole, Difenconazole
(11.67 PDI), while in control the disease
incidence was 91.55 PDI with grain yield of 5.56
qha’.




Cumin

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

At Jobner in an CVT trial CUM-23
recorded maximum seed yield of 6.37 q ha’
followed by RZ-345 check (6.33 q ha"), CUM-
24 (6.26 g ha') and CUM-25 (6.00 q ha™), while
lowest seed yield of 3.43 q ha' was recorded in
CUM-22.

Fennel

In a CVT trial the top yielders at various
centres are as follows: AJ Fnl 2 (20.58 q ha') at
Jabalpur, JF -674-1 (14.26 g ha'') at Jagudan, UF
157 (24.05 qha") at Jobner.

Of the ten entries evaluated under [ET at
Jobner, entry UF-286 recorded maximum seed
yield 0f23.96 q ha' followed by UF-287 (22.61 q
ha™), UF-288 (22.35qha"), RF-205 check (21.48
q ha') and UF-283 (20.64 q ha') while lowest
seed yield of 15.81 q ha' was recorded in UF-
281. Inanother IET 2012 at Jagudan pooled over
data of 3 years indicated that the entries JF-576
(1436 q ha') and JF-2012-9 (14.01 q ha")
recorded significantly higher seed yield over GF-
12.

Fenugreek

Fenugreek CVT 2012 revealed that at
Coimbatore, genotype LFC-98 is performing
good with seed yield of 4.31 q ha" whereas at
Guntur UM 202 (16.69 q ha"), UM 354 (16.27 q
ha"), LFC98(15.36 qha")and AFg 5 (14.76 q ha
") recorded significantly higher yield. AFg 5
(19.66 qha"), JFg245(18.88 gha"') and NDM 69
(18.69 qha™") recorded higher yield at Jagudan.

In a PGPR trial Pseudomonas putida
FK14 and Macrobacterium paraoxydans FLL18
strains found effective in increasing the yield as
well as in management of dry root rot at Guntur.
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Production and distribution of quality
planting material

Produced and supplied about 20 t of pure
seed material of high yielding high curcumin
turmeric variety Roma in tribal areas of Andhra
Pradesh and 100 t of Megha turmeric in
Meghalaya for establishing areas of high quality
turmeric for industrial use.

Distribution of Planting and seed material

The AICRPS centres along with DASD
have multiplied and distributed 2.5 lakh rooted
cuttings of black pepper, 10,000
seedlings/suckers of cardamom, 148 t of
turmeric (includes Roma and Megha produced in
Andhra Pradesh and Meghalaya), 20 t of ginger,
600 grafts of nutmeg and 2500 air layers of
cinnamon.

In seed spices 10 quintals each of cumin,
coriander, fennel and fenugreek seed material is
produced and distributed.

Transfer of Technology

As “Seeing is believing” to make the
technologies visible to farming sector scientists
are actively involved in the demonstration of the
technologies/varieties developed by the centre.
Following are some of the technologies
demonstrated during the year.

v' Integrated organic farming in turmeric
(Kammarpalli)
v' Seed treatment in turmeric (Kammarpalli)

v' Processing of cardamom and drip
irrigation in cardamom (Mudigere)

v FLD on Promising Ginger genotype IC-
593889 (SG-26-04) (Solan)

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

v Yield potential of Panniyur varieties under
proper IPDM and High yielding capacity
of Panniyur varieties under abiotic stress
(Panniyur)
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v Bush pepper cultivation (Sirsi)

v" FLD on ginger and turmeric organic
cultivation (Pottangi)

v' Use of Trichoderma viride in pepper
cultivation (Yercaud)

v" FLD on Suguna variety of turmeric
(Guntur)

v" Processing of black pepper and turmeric,
Pro tray technology of turmeric and ginger,
Cinnamon peeling, soft wood grafting and
Bush pepper technology (Dapoli)

v' Demonstration of high yielding Turmeric
variety CO-2 (Coimbatore)

v" Demonstration of high yielding varieties
of coriander (GCor-2) and fennel (GF-12)
(Jagudan)

Scientists are also involved in transfer of
technology by conducting and attending as
resource persons in trainings, seminar and also
through media (news paper, radio talks and TV
programs).

Success stories

Black Pepper grafted on resistant root
stock - Piper colubrinum an eco friendly way to
manage Phytophthora foot rot, reducing
excessive use of fungicides. This grafted pepper
cultivation is already spread to about 80 ha in
Uttara Kannada district in Karnataka.

Highly efficient single node portray
technology in ginger and turmeric, was
successfully demonstrated in over 20 acres in
farmers field and over 20 awareness and training
programmes were conducted by TNAU in Tamil
Nadu, Andhra Pradesh, Maharashtra and Orissa.
A similar program was also done in Telangana
and Andhra Pradesh conducted by Chintapalle
and Kammarpalli centres respectively.

Single bud soilless cultivation of ginger
under protected condition in Kerala.

Tribal welfare measures

Trainings at Pottangi, Chintapalle and
Raigarh were conducted and distributed the
planting material to the farmers.

New initiatives in North East

Introduced 24 varieties of Turmeric, &
varieties of ginger to Nagaland. Training on
portray technology of ginger and turmeric was
given to Central Institute of Horticulture and
Nagaland University.

Combating natural disasters and mitigating
climate change

The AICRPS centres at various states have
been providing periodical advisories regarding
the drought, pestand disease outbreak.

Collaboration

In addition to IISR-Kozhikode, NRCSS-
Ajmer and State Agricultural Universities we
have collaboration with DASD, Spices Board,
Central Institute of Horticulture. We also helped
Amalgamated plantations in Assam and coffee
planters association Koraput in Orissa for
improving and establishing black pepper
plantations and increasing the productivity in
these regions.

Monitoring

Monitoring of projects and programs
undertaken by the centres is done by Project
Coordinator's visit to the centres and the
experimental plots. This year Project
Coordinator has visited 18 centres which
includes regular, co-opting, voluntary and
project mode centres. Monitoring was also done
by monthly reports, annual report sent by the
centres and annual workshop was conducted
during 25" to 27" September 2014 at UBKYV,
Pundibari. Dr. S. K. Malhotra, Horticulture
Commissioner and ADG (Hort.) was present
during the workshop
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PROFILE OF AICRP ON SPICES

All India Coordinated Research Project
on Spices (ICAR-AICRPS) is the largest spices
research network in the country through which a
nationwide collaborative and interdisciplinary
research is being carried out, linking ICAR
system with the State Agricultural Universities
and central institutions. AICRPS was initiated in
1971 as All India Spices and Cashew nut
Improvement Project (AISCIP). In 1986 it has
become a full pledged coordinating unit for
spices (major spices and seed spices) with its
headquarters at Indian Institute of Spices
Research, Kozhikode, Kerala. In VII plan (1986)
it was having 12 centres and subsequently grew
into 19 regular centres by the end of VIII Plan.
AICRPS i1s working on 12 mandate crops viz.,
Black Pepper, Small Cardamom, Large
Cardamom, Ginger, Turmeric, Nutmeg,
Cinnamon, Clove, Coriander, Cumin, Fennel and
Fenugreek. Presently research has extended to 10
co-opting centres and 9 voluntary centres also
focusing the major agro climatic regions of the
country. These centres are mostly located in State
Agricultural Universities and some centres in
ICAR Institutes and also Spices Board.

Mandates of the AICRPS are:

>

To collect, conserve and study the
biodiversity of spices in the country.

Evolving high yielding climate resilient
varieties, resistant/tolerant to pests and
diseases.

Multi-location testing of new varieties under
varied agro ecological situations.

Developing location specific varieties and
standardizing agro technologies through
integrated nutrient management for
increasing sustainable productivity.

Evolving suitable pests and disease
management technologies through
integrated pest and disease management.

To act as an interface between ICAR/SAUs
/Spices Board and DASD systems.

Transfer of Technology through FLD'’s,
Seminars, print and electronic media

Ongoing research programs-Crop wise

Fenugreek, 10%

Fennel, 11%

Cumin, 8% / .

Coriander, 11%

Tree Spices, 5%

Black Pepper,
15%

Cardamom,
15%

Large
Cardamom

3%

Turmeric, 11%
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AICRPS centres, year of start and crops handled by the centre

University Centre g Crops handled

Regular centres

1  AndhraPradesh DrYSRHU  Chintapalle 1981 Black pepper, Ginger, Turmeric
2 AndhraPradesh  DrYSRHU Guntur 1975 Coriander, Fennel, Fenugreek
3  Bihar RAU ~ Dholi 00 Turmeric, Coriander, Fenugreek ___
{ 4  Chhattisgarh IGKV Raigarh 1996 Corlander, Turmeric, Ginger |
'5  Gujarat SKDAU  Jagudan 1975  Cumin, Coriander, Fennel, Fenugreek 2
6  Haryana CCSHAU  Hisar 1993 Coriander, Fennel , Fenugreek i
|7 HimachalPradesh YSPUHF Solan ~ 1971 Ginger, Turmeric
8  Karnataka UAHS Mudigere 1971 Cardamom, Black pepper -
9 Karnataka UHS ~ Sirsi 1981 Black pepper, Turmeric, Ginger ]
| 10 Kerala KAU Panniyur 1971 Black pepper
{11 Kerala KAU Pampadumpara 1971 _Blackbeﬁper, Cardamom
12 Maharashtra - BSKKV Dapoli 1995 Black pepper, Nutmeg, Clove, Cmnamcm
13 Orissa OUAT  Pottangi 1975 Turmeric, Ginger e
' 14 Rajasthan SKNAU Jobner 1975 Cumin, Coriander, Fennel, Fenugreek
5 SKETSHU  Kamampally 1986 Tummeric |
16 Tamil Nadu TNAU Coimbatore 1975 Coriander, Fenugreek, Turmeric |
17 Tamil Nadu TNAU Yercaud 1981 Clove, Nutmeg, Cinnamon, Blackpepper I
18  Uttar Pradesh NDUAT Kumarganj 1995  Turmeric, Ginger, Fennel, Coriander, Fenugreek |
|19 WestBengal UBKV | Pundibari 1996  Blackpepper, Turmeric, Ginger
Co-opting centres
T Aseam e i AAU Kahikuchi 2014 Black pepper, Turmeric, Nutmeg
2  Karnataka ICRI Sakaleshapura 2008 Cardamom
3 Kerala KAU Ambalavayal 2008 Black pepper, Ginger, Turmeric,
4  Kerala ICRI Myladumpara 2008 Cardamom
5  Meghalaya ICARRC
PR e e NEHR ~_ Barapani 2008 Ginger, Turmeric £
' 6 Mizoram ICARRC
: - NEHR Mizoram 2008  Ginger, Turmeric i |
{7 Nagaland SASRD Medziphema 2014  Black pepper, Ginger, Turmeric
' 8  Sikkim ICRI Gangtok 2008 Large Cardamom |
PR O e ICARRC
NEHR Sikkim 2008 LargeCardamom, Ginger, Turmeric
10 Tamil Nadu TNAU Pechiparai 2008 Black pepper, Cinnamon, Clove, Nutmeg
Voluntary centres
1 Arunachal Pradesh CAU Pasighat 2008 Large Cardamom, Ginger, Turmeric
2 Gujarat NAU Navasari 2008 Black pepper, Turmeric, Coriander
3  Gujarat AAU Sanand 2014 Cumin '
' 4 Jharkhand ~ BIRSAAU  Kanke 2008 Ginger, Turmeric
5 Madhya Pradesh INKVV Jabalpur 2008 Coriander, Fennel, Fenugreek
| 6  Rajasthan AUK Kota 2008 Coriander, Cumin, Fennel, Fenugreek
| 7 Rajasthan AUJ Mandoor 2014 Cumin |
' 8 Uttarkhand GBPUA&T  Pantnagar 2008 Turmeric, Coriander, Fennel, Fenugreek |
|9 WestBengal  BCKV Kalyani 2008 Ginger, Turmeric |
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AGRO-CLIMATIC ZONES IN INDIA
CENTRES OF AICRP ON SPICES

* HEAD QUARTERS : ICAR-IISR, KOZHIKODE

I REGULAR CENTRES & VOLUNTARY
1 Chintepalle 11 Mudigere CENTRES
2 Coimbatore 12 Pampadumpara 1 Jabalpur
ﬁ gh"i' ; 13 Panniyur 2 Kalyani

Sl 14 Pottangi 3 Kanke
i ﬁ';‘g:”’ 15 Pundibari 4 Navasar
7 kammarpally 16 Raigarh 5 Pantnagar
8 Jogudan I/ Solan & Pasighat
9 Jobner 18 Sirsi 7 Kota
j0 Kumarganj 9 Yercaud 8 Mandor

9 Sanand

CO-OPTING

CENTRES
1 Ambalavayal
lone 1 2 Baorapani
__ tone 3 Congtok ICR)
n
I zone 3 5 Kolasb
o lone 4 4 Myladumpara
O I ores 7 Pechiparai
S [l ione s 8 Sakleshpur
A B one 7
E - lone B
=U - lone ¢
o I | lone 10
E‘B B one 1
Ione 12
I ione 13
Ione 14
* lone 15
‘. State boundary g
e
)
°

Agro-climatic Zones
Zone 1 - W. Himalayan rggion

Zone é- 1. Gangetic plain region
Zone7-E.plateau and hills region
Zone8- C. Plateau and hills region
lone?- W.Plateau hills region

Zone 10- 5. plateau and hills region

Zone 2- E. Himalayan région
Zone 3- L. Gangetic plain regicn
lone 4- M. Gangetic plain region
Lone 5- U, Gangetic plain region

Ione 11-E. coast plains and hills regio
Zone 12- W.coast plains and ghat regirbn
2one 13- Gujarat plains and hills region
Zone 14- Western dry region

Zone15- Island region
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TECHNICAL PROGRAMME (2014-15)

Project Code Title

Centres

Black Pepper

PEP/CI/1
PEP/CI/1.1

PEP/CI/2
PEP/CI/2.1

PEP/CI/3
PEP/CVI/3.3

PEP/CI/3.4

PEP/CM/4
PEP/CM/4.4

PEP/CM/4.5
PEP/CM/4.6
PEP/CM/4.7
PEP/CP/5
PEP/CP/5.1

PEP/CP/5.3

PEP/CP/5.4

PEP/CP/5.6

PEP/CP/6
PEP/CP/6.2

Genetic Resources

Germplasm collection, characterization,
evaluation and conservation
Hybridization trial

Inter-varietal hybridization to

evolve high yielding varieties
Coordinated Varietal Trial (CVT)
CVT 2006 Series VI

Evaluation of grafts, orthotropic

and runner shoots in black pepper
Nutrient Management Trial
Development of organic package for spices
based cropping system-observational trial
Organic farming in black pepper-2006

Standardization of drip fertigation

in black pepper

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

Disease Management Trial

Adaptive trial on management of
Phytophthora foot rot of black pepper

in farmers field

Trial on management of Phytophthora
footrot of black pepper in new plantation
Effectiveness of new molecules of fungi
toxicants against Phytophthora footrot of
black pepper in existing plantation
Biological Management of Slow Decline
in Black Pepper

Pest Management Trial

Management of Erythrina gall wasp in

a popular standard of black pepper

Small cardamom

CAR/CI/1
CAR/CI/1.1

Genetic Resources

Germplasm collection, characterization,
evaluation and conservation

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

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

Dapoli, Panniyur, Pechiparai, Sirsi,
Yercaud

Panniyur
Ambalavayal, Sirsi, Panniyur, Dapoli

Ambalavayal

Chintapalle, Mudigere, Dapoli, Sirsi,
Panniyur, Pampadumpara
Chintapalle, Mudigere, Sirsi

Panniyur

Mudigere, Pampadumpara

Mudigere, Pampadumpara




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

CAR/CI/3
CAR/CI/3.6

CAR/CI/3.7

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

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

CAR/CP/6.8

Hybridization

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

Coordinated Varietal Trial
CVT2007/2009-Series VI

CVT of drought tolerance in
Cardamom— Series VII

Varietal Evaluation Trial (VET)
Initial Evaluation Trial -1

Initial Evaluation Trial —II

Initial Evaluation Trial—2012
Nutrient Management Trial

Effect of fertigation on yield of
cardamom through drips

Organic farming in cardamom
Liming in cardamom

Pest and Disease Management Trial
Evaluation of new insecticides /
biopesticides in cardamom against
thrips and capsule borer

Comparison of effect of chemical
treatments as well as bio-control agents
against pseudostem rot of cardamom

Large Cardamom

LCA/CI/1.1

LCA/CP/1.1
LCA/CP/1.2
Ginger
GIN/CI/1
GIN/CI/1.1

GIN/C1/2
GIN/C1/2.3

Germplasm collection and evaluation
oflarge cardamom

Evolving disease and pest tolerant
lines in large cardamom
Integrated pest and disease
management in large cardamom

Genetic Resources

Germplasm collection, characterization,
evaluation and conservation
Coordinated Varietal Trial (CVT)
CVT 2013-Series VIII
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Mudigere
Pampadumpara

Mudigere, Myladumpara,
Pampadumpara
Appangala, Mudigere, Sakaleshapura

Mudigere
Mudigere
Pampadumpara

Mudigere, Pampadumpara

Mudigere, Pampadumpara
Pampadumpara

Mudigere, Pampadumpara

Pampadumpara

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

ICRI Regional Station, Gangtok

ICRI Regional Station, Gangtok

Dholi, Kammarpally, Kumarganj,
Pundibari, Pottangi, Raigarh, Solan

IISR, Dholi, Pottangi,
Pundibari, Solan
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GIN/CI/3
GIN/CI/3.2
GIN/CI/3.3
GIN/CI/4
GIN/CI/4.1
GIN/CM/5
GIN/CM/5.4

GIN/CM/5.5

GIN/CP/6
GIN/CP/6.1

GIN/CP/6.10

Turmeric
TUR/CI/1
TUR/CI/1.1

TUR/CI/2
TUR/CI/2.5

TUR/CI/3

TUR/CL/3.3
TUR/CI/3.5

TUR/CM/5
TUR/CM/5.5

TUR/CM/5.9
TUR/CP/7
TUR/CP/7.1

TUR/CP/7.3

TUR/CP/7.4

Varietal Evaluation Trial

Initial Evaluation Trial — 2011
Initial Evaluation Trial — 2012
Quality Evaluation Trial
Evaluation of germplasm for quality
Nutrient Management Trial
Evaluation of herbicide for the
effective control of weeds in ginger
Source sink relationship

Disease Management Trial
Disease surveillance and etiology
of rhizome rot in ginger
Efficiency of different fungicides
including new molecules against
leaf'spot disease of ginger

Genetic Resources
Germplasm collection, characterization,
evaluation and conservation

Coordinated Varietal Trial
CVT on Turmeric 2013

Varietal Evaluation Trial

Initial Evaluation Trial 2010

Initial Evaluation Trial 2012

Nutrient Management Trial
Standardization of water requirement
for turmeric through drip irrigation
Source sink relationship in turmeric
Disease Management Trial

Survey and identification of disease
causing organisms in turmeric and
screening of turmeric germplasm against
diseases (Disease Surveillance)
Assessment of fungicide and biological
control agents against foliar disease

of turmeric

Management of foliar diseases in
turmeric using tolerant lines

Pundibari, Solan
Kumarganj, Pottangi

Solan

Chintapalle

IISR, Kanke, Mizoram, Pundibari,
Solan

Dholi

Dholi, Pundibari, Solan, Raigarh

Coimbatore, Dholi, Kammarpally,
Kumarganj, Pantnagar,
Pasighat, Pottangi, Pundibari, Raigarh

Chintapalle, Coimbatore, [ISR,
Kammarpally, Kumarganj, Pundibari,
Pottangi, Raigarh

Pantnagar, Raigarh
Dholi, Kumarganj

Coimbatore, Guntur, Kammarpally,
Kumarganj, Pundibari

Coimbatore, ISR, Guntur

Coimbatore, Pundibari, Dholi, Raigarh

Dholi, Raigarh

Coimbatore, Dholi, Kumarganj,
Pundibari, Raigarh




Tree Spices
TSP/CI/1
TSP/CI/1.1

TSP/CI/1.2

TSP/CL/2
TSP/C1/2.2
TSP/CI/2.3
Coriander
COR/CI/1
COR/CI/1.1

COR/CI/1.2

COR/CI/2
COR/CI/2.5

COR/CI/3

COR/CI/3.6
COR/CI/3.7

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

COR/CM/5.8
COR/CP/6
COR/CP/6.2

Cumin
CUM/CI/1
CUM/CI/1.1

CUM/CI/1.2

Genetic Resources

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

Collection of unique germplasm in tree
spices

Coordinated Varietal Trial
CVT2001-Nutmeg

CVT-2001-Cassia

Genetic Resources

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

germplasm in coriander

Coordinated Varietal Trial

Coordinated Varietal Trial on

coriander 2012-Series IX

Varietal Evaluation Trial

Initial Evaluation Trial 2012

Initial Evaluation in coriander
Quality Evaluation Trial

Quality Evaluation in coriander
Nutrient management trial
Identification of drought/alkalinity
tolerant source in coriander

Evaluation of PGPR bioformulation
on coriander

Disease Management Trial

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

Genetic Resources

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

Multilocation evaluation of cumin
germplasm
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Dapoli, Pechiparai

Dapoli, ISR, KAU, Pechiparai

Dapoli, Pechiparai
Dapoli, Pechiparai

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

Jobner, Kumarganj,
Navsari, Pantnagar, Kota

Guntur, Jagudan, Kumarganj
Dholi, Hisar

Jobner

Jobner

Ajmer, Coimbatore, Guntur, Hisar,
Jagudan, Raigarh

Dholi

Jagudan, Jobner, Mandor, Sanand

Ajmer
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CUM/CI2
CUM/CI2.4
CUM/CI/3
CUM/CI/3.4
CUM/Cl/4
CUM/Cl/4.1
CUM/CM/5
CUM/CM/5.1
CUM/CP/6
CUM/CP/6.5

Fennel
ENL/CI/1
FNL/CI/1.1

FNL/CI/1.2

ENL/C1/2
FNL/CI/2.5

FNL/CI/3
FNL/CI/3.3
FNL/CI/3.4
FNL/Cl/4
FNL/CI/4.1
FNL/CM/5

FNL/CM/5.3
FNL/CM/6.3

FNL/CP/6
FNL/CP/6.2

Fenugreek
FGK/CI/1
FGK/CI/1.1

FGK/CI/1.2

Coordinated Varietal Trial
Coordinated Varietal Trial -2013
Varietal Evaluation Trial

IET on Cumin 2012

Quality Evaluation Trial

Quality Evaluation in Cumin
Nutrient Management Trial
Identification of drought tolerance
Disease Management Trial
Management of blight and powdery
mildew by spacing and potash application

Genetic Resources

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

Multilocation evaluation of fennel
germplasm

Coordinated Varietal Trial
Coordinated Varietal Trial on

Fennel 2012 Series VIII

Varietal Evaluation Trial

Initial Evaluation Trial 2014

Initial Evaluation Trial 2012

Quality Evaluation Trial

Quality Evaluation in Fennel

Nutrient Management Trial

Micro irrigation management in fennel
Evaluation of PGPR bioformulation

in fennel

Pest Management Trial

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

Genetic Resources

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

Multilocation evaluation of

fenugreek germplasm

Ajmer, Jagudan, Jobner

- Jobner

Jobner

Jobner

Jagudan

Dholi, Hisar, Jagudan, Jobner,
Kumarganj

Ajmer, Jobner, Kumarganj
Ajmer, Dholi, Hisar,

Jabalpur, Jagudan,

Jobner, Kumarganj, Pantnagar

Jobner, Pantnagar, Hisar
Dholi, Jagudan, Kumarganj

Jobner
Jobner

Hisar, Jagudan, Raigarh, Ajmer

Jagudan, Jobner

Dholi, Guntur, Hisar, Jagudan,
Jobner, Kumarganj

Ajmer, Jobner, Hisar, Kumarganj




FGK/CI/2
FGK/C1/2.3

FGK/CI/3
FGK/CI/3.4
FGK/CL/3.6

FGK/CM/5
FGK/CM/4.2

FGK/CM/5.3

FGK/CM/5.8

Coordinated Varietal Trial
Coordinated Varietal Trial 2012
Series VIII

Varietal Evaluation Trial

Initial Evaluation Trial 2012

Initial Evaluation Trial on fenugreek
Nutrient Management Trial
Identification of drought tolerance
source in fenugreek

Micro irrigation management in
fenugreek

Evaluation of PGPR bioformulation
on fenugreek
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Ajmer, Coimbatore, Dholi,
Guntur, Hisar, Jagudan, Jabalpur,
Jobner, Kumarganj,

Pantnagar, Navsari, Raigarh, Kota

Guntur, Kumarganj, Jagudan, Jobner
Dholi, Hisar

Jobner
Jobner

Jagudan, Jobner, Guntur, Hisar,
Kumarganj
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I. BLACK PEPPER

Genetic Resources

PEP/CI/1.1 Germplasm collection, characte-
ization, evaluation and conservation

(Centres: West coast plains and ghat region -
Ambalavayal, Panniyur, Sirsi; East coast plains
and hill region - Chintapalle; Western plateau
and hills region - Dapoli; Middle Gangetic
Plain Region - Pundibari; East coast plains and
hill region - Yercaud)

Germplasm of black pepper maintained
at various AICRPS centres (Table 1)

At present 232 cultivated types, 54 wild
types and 3 exotic types of black pepper are being
maintained at Panniyur. Fifty eight genotypes
have been collected during 2014 from different
pepper growing tracts of Kannur and Kasargod
districts under a combined germplasm collection
expedition with scientists from IISR and the
cuttings were planted in the nursery for rooting.

In the current year, the genotypes PRS
64, PRS 154, PRS 137 and PRS 155 were the top
yielders at Panniyur. PRS 64 recorded highest
green berry yield of 4.73 kg and 1510
spikes/vine. Spike length was maximum in PRS
155 (15.9 ¢cm). Number of developed berries /
spike was more for PRS 137 (48.0). The 100
berry weight was high for PRS 154 (12.3 g.) and
PRS 88 (11.4 g). The dry recovery (%) was more
inPRS 154 and PRS 137 (36 %).

Twenty six new collections were made
during the period from Sirsi centre. Totally, 165

germplasm accessions are being maintained at
this station. Evaluation of these collections was
made in the farmer's field. Species of Piper i.e.,
Piper arborium is collected and added to the
germplasm.

At HRS, chintapalle, 26 germplasm lines
were maintained, during 2014-15 among them
Panniyur -1 and CU 5308 recorded the highest
yield. Severe drought affected the crop during
April, May, June and July months of 2014.
HUDHUD cyclone hit the Visakhapatnam
district on 12" October, 2014 destroyed the shade
trees (Silver oak) and black pepper gardens. The
catastrophic storms uprooted the silver oak trees
and aggravated the Phytophthora foot rot disease
resulted in very poor yield in east coast region.

At present 37 germplasm accessions are
being maintained at Dapoli. This year 10
accessions have been added to the germplasm.
Among the germplasm maintained plant height
varied from 7.5-1.1 m.

At Pundibari centre 31 germplasm are
being maintained. In 2014 — 2015, one new
genotype was collected from Terai region of
West Bengal.

At Yercaud centre a total of 78 accessions
are being maintained among them berry set was
observed in 38 accessions. Out of those highest
berry yield per vine was observed in PN 57(4.08
kg vine), PN 33(3.54 kg vine'), PN 76(2.99 kg
vine™), PN 90(3.07 kg vine"), PN 46(2.80 kg
vine')and PN 74(2.80 kg vine™).

PN-4

MOTAMNADAN
g

Fig. 1: Promising germplasm accessions at Yercaud centre. a & b: High yielding accessions (PN-33 &
PN-57); ¢ & d: Accessions with long spike (PN-47 & PN-61)
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Table 1: Black pepper germplasm collections maintained at various AICRPS centres

: Indigenous
Centres Cultivated Wild and related species Exotic Total
; Addition S Addition
Existing  (April 2014 to Existing April 2014 to
- March 2015) : arch 2015)
Ambalavayal 55 - - - - 55
Chintapalle 38 : = = - 38
Dapoli 36 10 1 - - 47
Panniyur 232 58 54 - -3 347
Pechiparai 10 S # 3 - 18
Pundibari 19 - =l 1 - 31
Sirsi 145 26 - 1 172
Yercaud 78 - 8 - - 86
Total 613 99 74 5 3 794

Crop Improvement
PEP/CI/2 Hybridization trial

PEP/C1/2.1 Inter-varietal hybridization to
evolve high yielding varieties

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

At Panniyur centre, the hybrids PRS160
and PRS 161 were found to be promising with
maximum green berry yield of 4.2 kg vine” and 4
kg vine' respectively. PRS 160 and PRS-161
recorded 560 and 472 number of spikes per vine

respectively. Spike length was maximum in PRS
161 (20.1 cm).

To evolve varieties tolerant to biotic and
abiotic stresses crosses between P 1 x PRS 4 and
P 1 x PRS 64 were done successfully.

PEP/CI1/3 Coordinated Varietal Trial (CVT)
PEP/C1/3.3 CVT 2006 Series VI

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

At Chintapalle centre among the 10
varieties maximum plant height was noticed in
HB20052 (401.66 cm) and Panniyur-1 (306.66
cm). Variety C1090 recorded maximum fresh
berry yield (2.06 kg) during the third year of
bearing. All vines found susceptible to
Phytophthora.

At Dapoli centre plant height varied from
2.23—4.32 m in different varieties. Highest plant
height was recorded by Panniyur 1 and HB
20052 (4.32 m) followed by PRS 64 (3.92 m) and
ACCNOo.106 (3.67 m).

901-00V W

Fig. 2: Variation in spike length
in black pepper genotypes in an coordinated
varietal trial at Dapoli
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PRS 88 and HB 20052 recorded the
highest green berry yield of 3.3 kg vine™ and 3.1
kg vine™ respectively at Panniyur centre and the
highest plant height was recorded by HB 20052
and Panniyur 1 (3.8 m).

Among nine accessions tested the highest
fresh weight (645g plant’') and dry weight (178 g
plant') was recorded by Panniyur 1 at
Pampadumpara centre.

At Yercaud centre 9 entries have been
planted during 2011 and the entries are in
vegetative stage. One of the entries PRS 64 has
started spiking.

PEP/C1/3.4 Evaluation of grafts, ortho-tropic
and runner shoots in black pepper

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

Panniyur -1 variety grafted on Piper
colubrinum has recorded highest plant height
(3.73 m) and green berry yield (2.57 kg) at
Panniyur centre.

Field planting of grafts on Erythrina
indica standards was done at Yercaud and the
grafts are in vegetative stage.

Crop Management
PEP/CM/4 Nutrient Management Trial

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

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

As per the observations recorded in the
organic farming trial at Chintapalle, vines treated
with inorganic fertilizers have recorded higher
yields (2.51 kg vine) compared to vines treated

with organic source of nutrients (1.831 kg vine™),
but both are on par with each other in terms of
plant height, number of spikes, spike length and
fresh berry yield.

At Dapoli from pooled data it was
concluded that for getting highest dry berry yield
vines may be provided with recommended dose
of fertilizers i.e. 30 kg FYM + 150 gN+75 g
P,O; + 150 g K,O per vine/year from 3rd year
onwards twice i.e. first in the month August and
Second in the month of February.

Based on the trial conducted at Panniyur,
it can be concluded that the recommended
package involving Farm Yard Manure 10 kg,
NPK 50:50:200g, recorded significantly higher
yield (1.81 kg vine ') in pepper compared to other
organic package (1.38 kg vine'). Higher
oleoresin (8.12 %) content was recorded from
organic treatment whereas piperine and volatile
oil were similar in both treatments.

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

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

From the trials conducted at Dapoli it was
concluded that for getting highest dry berry yield
of black pepper recommended dose (10 kg
FYM. + 150 g N + 75 g P,O, + 150 g K,O per
vine/year from 3rd year onwards) be given twice
to the vines i.e. first in the month of August and
second in the month of February at the same time
application of P-solubilizing bacteria and
applying Trichoderma around the base of the
vine @ 50g/vine and a foliar spray of Bordeaux
mixture 1% and Quinolphos (0.05%) twice i.e
first application be given with onset of monsoon
— June and second application during August (60
days after first) during rainy season is
recommended.




Based on the trial conducted at Panniyur,
it can be concluded that the integrated treatment
involving Farm Yard Manure 10 kg,
Azospirillum 50 g, Phosphobacteria 50 g,
Bordeaux mixture 1%, Trichoderma 50 g,
Pseudomonas 50 g, NPK 50:50:200 g, Copper
Oxychloride 0.2%, Quinalphos 0.05%, recorded
significantly higher yield in pepper compared to
other treatments fully organic and fully
inorganic.

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

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

The trial was started in 2012-13 at
Panniyur. During 2014-15, T5 - (50 % RDF + 8
_ Note:
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Fig. 3: Effect of different drip fertigation
treatment on green berry yield of
black pepper at Pannivur

Treatments  Quantity/plant/ year

T1 Conventional irrigation @100 litres of water once in 10 days from February-April; 100 %
RDF in 3 equal splits asbasal 1" in June, 2* in Septemberand 3" in February

T2 Drip irrigation @ 8 litres of water daily from February-April; 100 % RDF in 3 equal splits as
basal 1" in June, 2" in September and 3" in February as fertigation in 12 splits (weekly
intervals)

T3 Drip irrigation @ 8 litres of water daily from February-Apnl 100 % RDF in 3 equal splits as

. fertigation in 12 splits (weekly intervals) 1% in June, 2™ in September and 3" in February.

T4 Drip irrigation @ 8 litres of water daily from February -April; 75 % RDF in 3 equal splits as
fertigation in 12 splits (weekly intervals) 1" in June, 2™ in September and 3"in February.

TS Drip irrigation @ 8 litres of water daily from February —April; 50 RDF in 3 equal splits as

fertigation in 12 splits (weekly intervals) 1" in June, 2™ in September and 3" in February.

litres drip ) recorded maximum green berry yield
of 4.89 kg vine"' followed by T4 (75 % RDF + 81
drip) where yield recorded was 3.9 kg vine’
which was statistically on par with TS.

PEP/CM/4.7 Black pepper based mixed
cropping system for sustainable produ-ctivity
and food security

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

The trial was started during 2013-14 at
Panniyur. The intercrops and black pepper plants
were planted during April-May and June-July
2014. Pepper plants are yet to establish and good
yield was obtained from the intercrops in black
pepper garden in the 1* year of planting. T1-
Colocasia yielded 2.3 kg, T2- Arrow root(3.3
kg), T3- Elephant foot yam (12.4 kg), T4-
Tapioca (8.2 kg) and T5- Greater yam(8.8 kg)
from an inter space of 4 x 2 m between pepper
plants.
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Crop Protection
PEP/CP/5 Disease Management Trial

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

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

This experiment was started during July
2008-09 at Horticultural Research station,
Chintapalle. Three varieties i.e. IISR- Shakti,
IISR- Thevam and Panniyur-5 each of 100
cuttings were brought from IISR, Calicut during
the month July- 2008 and were planted in A4
block. The procured cuttings have not
established properly resulting in the poor stand.
This year crop is affected by Hud Hud cyclone.

At Mudigere experiment was initiated
during 2007 and plants are not established
properly. So replanting has to be taken up with
IISR Shakti and IISR-Thevam plants.

Varietal reaction to the treatments with
respect to the growth of the black pepper, IISR
Thevam recorded highest growth (2.49 m) and
it was statistically on par with IISR Shakti (2.09
m) and the least growth was noticed in Panniyur -
1 (1.99 m) at Sirsi. The potassium phosphonate
@ 0.3% and incorporation of Trichoderma
harzianum (MTCC 5179) also recorded more

height.

At Panniyur soil application of
Trichoderma harzianum (MTCC 5179) along
with drenching and spraying with 0.3%
potassium phosphonate recorded least disease
incidence (7.4%) as against 38.9% disease
intensity in control. With regard to varieties,
minimum disease was recorded in Panniyur 1
(11.1%).

Of all the varieties tested IISR Thevam
showed the least disease incidence and the
treatment of potassium phosphonate 0.3% spray
along with the basal application of Trichoderma
harzianum @ 50 g vine' was the best at
Pampadumpara.

Survival and growth of black pepper
cuttings of IISR- Shakthi, IISR- Thevam and
Panniyur-1 and of the standards (Ailanthus
malbarica) were satisfactory at Dapoli. So far
incidence of foot rot and leaf blight disease
caused by Phytophthora capsci was not noticed
during the period from 2010-11 t0 2013-14.

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

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

At Chintapalle spraying and drenching
with 0.1 % of Fenamidon (10 %) + Mancozeb (50
%) (Sectin) + Soil application of Trichoderma
harzianum (MTCC-5179) 50 g/vine with 1 kg
neem cake resulted in reducing per cent
yellowing (11.50 %), defoliation (13.98 %),
death of vines (8.50 %) and recorded higher yield
(3.02kg vine").

Spraying and drenching of 0.2 % Kocide
10 days after application of 7. harzianum @ 50g
+ 1 kg Neem Cake vine' was found more
effective in reducing the disease incidence with
higher yield 0f482.50 g vine " at Mudigere which
was on par with spraying and drenching of 0.1%
Sectin + T. harzianum (50 g) + Neem cake 1 kg
vine .

Spraying and drenching with 0.1% of
Fenamidone (10 %) + Mancozeb (50 %) (Sectin)
+ Soil application of 70 harzianum (MTCC 5179)
50 g vine" with 1 kg neem cake resulted in less
leaf infection (6.15 %), yellowing (7.59 PDI),
defoliation (6.06 PDI) at Sirsi.




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

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

The experiment was started during 2013-
14 at Panniyur. Among the various biocontrol
agents tested, disease intensity was least
recorded in soil application of Trichoderma
harzianum + Neem cake @ 2 kg vine”" (17.5 %)
followed by Soil application of Trichoderma
harzianum followed by soil drenching with
P. fluorescens @ 2 % (18.8 %) which were
statistically on par with each other (Table 2).

PEP/CP/6 Pest Management Trial

PEP/CP/6.2 Management of Erythrina gall
wasp in a popular standard of black pepper
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(Centres: West coast plains and ghat region -
Mudigere, Pampadumpara)

This project started in 2008 at Mudigere
for management of Erythrina gall wasp. A survey
was conducted in Hassan, Chikkamagaluru,
Udupi, South — Canara, Coorg and North -
Canara districts, where black pepper is a major
crop and Erythrina used as standard. During the
survey one of the Erythrina species free from gall
—wasp observed in different plantation of Coorg,
Hassan and Chikkamagaluru Dists. The
Erythrina species free from gall —wasp identified
and characterized as FErythrina subumbrans
(Kassk.) Merrill. After this planting material of
Erythrina subumbrans was distributed to
farmers and institutions viz., IIHR, Bengaluru
and IISR, Kozhikode.

Table 2: Effect of different bielogical management strategies on slow decline disease of Black pepper

Treatments

T1 - Soil application of Trichoderma harzianum

+ Neem cake @ 2kg vine'

T2 - Soil application of Trichoderma harzianum
followed by soil drenching with P.

Sfluorescens @ 2%

T3 - Soil application of Pochonia chlamydosporia
followed by soil drenching with P. fluorescens

@ 2%

T4 - Soil application of Pochonia chlamydosporia
@ 50 g vine" followed by soil drenching with

P, fluorescens @ 2%

TS5 - Soil application with Cartap hydrochloride
@ 15g vine'

T6 - Soil drenching with Copper oxychloride

@ 0.3% + Cartap hydrochloride @ 15 g vine’

T7 - Control

CD @ 5%

MAM - Months after cessation of monsoon

Disease intensity (%) with respect to

yellowing in Black pepper
1 2 3 4 Average
Disease
MAM MAM MAM MAM Bioust
9500 VS0 o s s
15.0 25.0 20.0 15.0 18.8

15.0 26.3 120.0 30.0 22.8

20.0 35.0 20.0 18.8 23.4

15.0 15.0 15.0 15.0 15.0

15.0 20.0 15.0 15.0 16.3

25.0 47.5 40.0 325 36.3
7D
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II. SMALL CARDAMOM

Genetic Resources

CAR/CI/1.1 Germplasm collection, chara-
cterization, evaluation and conservation

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

Germplasm of small cardamom 1is
maintained at Mudigere and Pampadumpara
(Table 3)

At Mudigere centre 132 germplasm lines
were replanted during 2010 and observations are
recorded. Germplasm lines CL-726 and CL-691
found superior for important yield traits.

disease and also showed more tolerance to thrips
(14.33% incidence).

Crop Improvement
CAR/CI/2 Hybridization

CAR/CI/2.1 Hybridization and selection in
cardamom

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

A crossing block of elite clones viz. M-1,
M-2, HS-1, Njallani Gold, SKP-14, CL-726 and
M-3 was established at a closer spacing of 6 x 3'

Table 3: Cardamom germplasm collections of ALCRPS centres

Indigenous i

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

- ’ L

A total of 177 cardamom accessions are
presently being conserved in the gene bank of
Pampadumpara. Out of all the germplasm HY 14
registered maximum wet (356.6 g plant ') and dry
capsule yield (72.32 g plant'). It has not
registered any incidence or symptoms of azhukal

~

Fig. 4: Promising clones CL-726 and CL-691 from Mudigere centre

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. Different F1 combinations were




produced by crossing seven improved elite
genotypes in all possible combinations and the
seedling are raised and evaluation will be done in
the coming season.

CAR/CI1/2.2 Evaluation of promising small
cardamom (Elettaria cardamom L. Maton)
cultivars/varieties for organic cultivation in
the high ranges of Idukki district

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

PS 27 performed well in terms of number
of tillers (21.56), panicles per tiller (1) as well as
productive tillers (2.33) whereas S-1 registered
maximum tiller height (152.7 cm) followed by
ICRI 2 (152.6 cm) and PV1 (152.2 cm). Yield
data will be recorded in the ensuing season.

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

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

Among 13 genotypes evaluated at
Mudigere, 1C-346951 (330 kg ha') recorded
highest capsule yield followed by CL-726 (320
kgha") than the check GG (260 kg ha™).

At Myladumpara among the entries clone
PL-14 has showed superiority in tiller height
(289.9 cm), number of racemes per panicle (20),
number of capsules per raceme (10.5) and yield
(860.1 kg ha") . Whereas number of tillers per
clump (61.9), number of bearing tillers (29.7)
and number of panicles per clump (50) were
more in  CL-691. MCC-260 standard check
showed highest oleoresin percentage (8.98 %)
followed by IC — 349545 (8.84 %), SKP — 164
(8.65%).

Maximum plant height was recorded by
four accessions viz, PL 14 (207.88 cm), GG
(222.22 cm), MCC 346 (211.22 cm) and PV2
(231.33 ¢m) at Pampadumpara. Highest yield
was registered in case of PL-14 (361.54 g plant™)
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and the lowest yield was obtained in SKP 104
(29.51 gplant™).

L

Fig. 5: Field view of coordinated varietal trial
2007/2009 of cardamom at Pampadumpara

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

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

Selected clones are multiplied and trial
will be taken up in Appangala, Mudigere and
Sakaleshapura.

CAR/Cl/4 Varietal Evaluation Trial (VET)
CAR/C1/4.1 Initial Evaluation Trial -1

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

At Mudigere genotype HS-1 recorded
highest plant height (310 cm), more number of
suckers per plant (12.10) and yield (310 kg ha™)
followed by Sel-800 (280 cm, 11.9 and 280 kg ha
'respectively).

CAR/C1/4.2 Initial Evaluation Trial—1I

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

Among the 10 genotypes evaluated at
Mudigere, 2-5-D11 recorded highest yield (263
kgha") followed by GG (255 kgha™).
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CAR/CI/4.3 Initial Evaluation Trial - 2012

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

During 2014-2015, maximum plant
height was reported in PL No. 14 (282.99 cm)
followed by HY 9 (240.23 cm). In case of number
of tillers, HY 6 showed maximum (74.66)
followed by Njallani (39.55). Among the
accessions, BEP 2 and HY 6 showed the lowest
borer infestation (1.66 %) followed by PV-1
(4.99 %). The incidence of clump rot was
minimum in HY 9 and HY 6 (0.33 % and 0.55 %
respectively).

Among the accessions studied PL NO.14
registered a maximum wet (266.10 g plant”) and
dryyield (40.58 g plant™), HY 6 (192.89 g plant™)
was the next best followed by S 1 (39.46 g plant™)
whereas the dry weight was more in S-1 than HY
6. The accession HY 6 recorded the highest 100
capsule weight and 100 capsule volume (87.65 g
and 95 ml). Regarding thrips infestation, BEP 2
showed higher tolerance (15.50 %), while
Njallani reported maximum incidence of thrips
(70.45 %). The capsule rot incidence was higher
in Njallani (3.53 %) followed by PL. NO 14.
There was no incidence of capsule rot in case of
HY 6 and HY 9. These accessions have recorded
the lowest incidence of borer (1.50 %) too.
Among nine accessions evaluated, HY 6, HY 9
and PL. No.14 performed better than the rest of
the accessions.

Crop Management
CAR/CM/5 Nutrient Management Trial

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

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

At Mudigere effect of fertigation on yield
of cardamom showed significant difference
among the treatments. Application of irrigation 9

l/clump/day along with 100% Recommended
dose of fertilizer through drips recorded the
highest capsule yield (207.41kg ha™) this was on
par with irrigation 9 l/clump/day with 75% Rec.
fertilizer dose (201.23 kg ha'). Conventional
method of irrigation recorded 156.61 kgha™'.

The experiment was laid out in
Pampadumpara and the observations on growth
performances will be monitored from this season
onwards.

CAR/CM/5.3 Organic farming in cardamom

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

Significant differences were observed
among the treatments at Mudigere centre.
Application of organics with bio-fertilizers
recorded significantly higher yield than only
organics. Maximum dry capsule yield (252.77 kg
ha') was obtained with recommended package
which was superior over all other treatments.
Among the organics, application of
vermicompost recorded the highest capsule yield
(202.91kg ha) this is on par with FYM (193.71
kg ha'). Application of Jeevamrutha with and
without bio fertilizers recorded less yield (170.68
kgha')and (188.87 kgha™).

Application of Jeevamruta +
Azospirillum (10 g clump™) + Phosphate solubi-
lising bacteria (10 g clump") + Trichoderma (10
clump™) resulted in the highest fresh (220.27 g
plant") and dry capsule yield (42.89 g plant”) at
Pampadumpara.

CAR/CM/5.4 Liming in cardamom

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

Application of Dolomite @ 2 kg plant’
was found to be the best treatment with highest
fresh weight of 427 g plant” at Pampadumpara.
Next best treatment was found to be application
of burnt lime @ 2 kg plant’ which was on par




Fig. 6: Organic farming in cardamom a. Field
view of organic farming plot at Pampadumpara,
b. Preparation of organic amendments

with ground lime stone @ 2 kg plant’ and the
recovery percent was high for the application of
burnt lime @ 2 kg plant”.

Crop Protection

CAR/CP/6 Pest and Disease Management
Trial

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

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

There were significant differences
between the different treatments at Mudigere. At
all the harvests it was observed that there was
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maximum damage with thrips compared to
borers. Thrips and capsule borer control was
observed with use of methomyl @ 1.5 g 1" of
water and acetamiprid @ 0.5 g and Imida-
cloprid @ 0.5 ml compared to standard practice
(Carbosulfan 2 ml1").

At Pampadumpara, lowest thrips
infestation was reported in the plants treated with
imidacloprid followed by carbosulfan and
quinalphos. Shoot borer infestation was
minimum in plants treated with poneem (3.16 %)
and was followed by acetamiprid (4.03 %), qui-
nalphos and carbosulfan.

Pooled analysis of 3 years showed that
the most effective treatment against thrips was
imidacloprid followed by quinalphos and
carbosulfan. But for shoot borer infestation no
significant differences were observed.

100

80 -

ag - 1 WPercent reduction of thnps over
| cortrol
20 - 3 N ' . BB BB =Percent reduction of shoot borer

g

Fig. 7: Percent reduction of thrips
and shoot borer infestation over control

CAR/CP/6.8 Comparison of effect of chemical
treatments as well as bio-control agents
against pseudostem rot of cardamom

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

Lowest disease incidence (13.67 %) was
observed in the application of Carbendazim at
2 g1" as foliar spray as well as basal application at
Pampadumpara.
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III. LARGE CARDAMOM

Genetic Resources

LCA/CI/1.1 Germplasm collection and
evaluation of large cardamom

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

A total of 271 germplasm of large
cardamom is maintained at [CAR (RS), Gangtok
and ICRI(RRS), Gangtok (Table 4)

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

Survey was made at different area of
North, East and West districts of Sikkim and
Sukhia Pokhri, Darjeeling district of West
Bengal for collection of germplasm by the
scientists of ICRI Regional Station, Gangtok.
Seven Germplasm accessions viz. SCC 255
(Golsey), SCC 256 (Seremna), SCC 258
(Ramsey), SCC 259 (Bada Ramsey), SCC 260
(Varlangey), SCC 261 (Golsey) and SCC 262
(Ramsey) were collected and planted under
AICRPS at ICRI, RRS, Spices Board, Tadong,
Gangtok research farm. Characterizations of the
collected germplasm were made as per
descriptor.

Table 4: L a‘u;_,{ cardamom collections maintained at AICRPS centres

Imhgenous :
T : _- CulI;a_te_d_h Wlld&related spices e
. eewE U Additon  Tonl
| o !-‘%i’m%“is?’ Prsing Sl
_ _Ig@_R_g_s Ga.ngtok BE e N T NIE.
RS, Gangtok 245 08 i MO E
Total 252 08 11 NIL 271




Crop Protection

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

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

Moderately tolerant and moderately
susceptible germplasm accessions were planted
in disease hot spot area (Kabi), North Sikkim for
field evaluation. ICRI Sikkim 2 was taken as
control.
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LCA/CP/1.2 Integrated pest and disease
management in large cardamom

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

Lowest incidence of pest and diseases was
observed in Phytosanitation and application of
bio-agents plot than in that of control. Table 5 the
incidence (%) of pests diseases

Table 5: Incidence (%) of pests and diseases in the field trial plots at Singhik, North Sikkim

Incidence % ( Range / Meaﬁ)

Pests
Control
Shoot fly 20-25 (22.5)
Leaf caterpillar - 10-15 (12.5)
""" Blight = - = 130-45 (37.5)
Chirke 15-20 (17.5)
Foorkey = :

5-10 (7.5)

Fig. 9: Survey in the large cardamom area of
Anjaw district of Arunachal

Phytosanitation and application of bio- agents

5-10 (7.5)
2-5 (3.5)

10-15(125)
2-4 (3.0)
T

Fig.10 : AICRPS team interacting with Tribal

cluster of Lungwah village at Indo Burma border

of Mon district of Nagaland
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IV. GINGER

Genetic Resources

GIN/C1/1.1 Germplasm collection, characte-
rization, evaluation and conservation

(Centres: Middle Gangetic Plain Region -
Dholi, Kumarganj, Pundibari; Southern
plateau and hills region - Kammarpally;
Eastern plateau and hills region - Pottangi,
Raigarh; Western Himalayan Region - Solan)

Ginger germplasm maintained at
different AICRPS centres (Table 6)

Fig. 11: Germplasm
evaluation site of ginger at Solan

Out of fifty eight accessions evaluated at
Dholi centre twelve accessions viz., RG-14, RG-

17, RG-19, RG-11, RG-29, RG-24, RG-32, RG-
18, RG-37, RG-41, RG-38 and RG-10 were
performed better with fresh rhizome yield
ranging from 240 g to 350 g plant”. Among these
12 accessions RG-14 recorded the highest fresh
rhizome yield (350 g plant™) followed by RG-17,
RG-19, RG-11 i.e., fresh rhizome yield of 300 g
plant”.

At Kumarganj centre 61 germplasm were
evaluated this year and among them promising
accessions in terms of yield are NDG-55 (31.78 t
ha') followed by NDG-28 (13.83 t ha') and
NDG-6 (13.24 t ha"). And also the germplasm is
screened for soft rot disease and minimum

-disease incidence was recorded in NDG-15

(10.00%), NDG-4 (16.673%) and NDG-9
(23.0%).

Sixty two germplasm of ginger were
evaluated at Pundibari centre. Highest thizome
yield plot’ was recorded in GCP-33 (16.57 kg
plot"). Lowest rhizome yield plot" was recorded
in GCP-63 (1.35kgplot™).

Ten accessions out of 173 accessions
registered more than 10 kg/3m’ fresh rhizome
yield at Pottangi centre, and the plot yield ranged
from 2.2 kg/3m’ (PGS-34)to 19.0 kg/3m’ (PGS-
36) with the mean yield of 5.2 kg /3m’. Highest

Table 6: Ginger germplasm collections in AICRPS centres

: Indige_l_lo_uém

] Cultivated Wild & related spp. |

Centre | E Exotic Total

N Addition e 0 Addition i

| J EEE  2014-15) Existing | )014.15)
~ Dholi L : = 58

Kumarganj | 6l 2 e i S 2 T

 Pundibai | 61 [ 1 B : : ] S

Pottangi 128 20 2 - 3 153

~ Solan 231 e Bl - 231
Total 538 22 2 : 3 565




fresh rhizome yield was recorded in PGS-36
(19.0 kg/3 m®) followed by S-692 (16.5 kg/3m’),
Tura local (14.8 kg/3 m®), Tura Local-1(14.3 kg/3
m’), S-642-1 (12.5 kg/3 m’), GCP-31(12.0 kg/3
m’), PGCAL-1(11.5kg/3 m’).

Among the 183 ginger germplasm
evaluated at Solan yield range varied from 10.06
tha' (SG-865)to 14.12 tha' (SG-857). Yield of
three lines viz., SG-1134 (14.24 t ha'), SG-857
(14.12 tha') and SG-12-4 (13.44 t ha") excelled
the check Himagiri which yielded 12.40 t ha”.
Rhizome rot disease incidence varied from
11.47-25.47% with 11.47% and 15.60 % in SG-
12-4 and Himgiri, respectively.

Crop Improvement
GIN/C1/2 Coordinated Varietal Trial (CVT)
GIN/C1/2.3 CVT 2013-Series VIII

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

31 Coordinal
GIvIc1 231200 ms
Varietal Trialin inger-CVT -
(EAROF PROGRESS:2* YEAR
DESIGN: RBD

REPLICATION:03
NO OF GENOTYPES: 08

pLOT SIZE: Imx1im
SPACING: 30cm x 25¢m
DATEOF FN*T'“G 060514

Fig. 12: Field view of coordinated varietal
trial of ginger at Pottangi

Ten accessions along with check IISR
Varada were evaluated during 2014-15 for yield
at IISR. Among the ginger accessions studied,
maximum yield was recorded in GCP 49
followed by Acc.219and RG 3.
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Fig.13: Performance of ginger
enfries in CVT at ISR

Among six entries and two check
varieties evaluated at Dholi, two entries RG-32
and RG-3 gave significantly higher plant height
(24.60 and 23.57 cm), number of leaves per tiller
(17.25 and16.67), yield per plot (2.58 and 2.47
kg/3m’) and yield per hectare (8.61 and 8.22 tha’
") as compared to best local check variety Nadia
and other promising entries. Percentage yield
increase over check was 40.92 % in RG-32 and
34.53%inRG-3.

At Pundibari centre genotype GCP 49
registered highest yield (23.31 tha") followed by
Karthika witha yieldof 17.84 tha™.

Out of 8 entries tested at Pottangi V1S1-2
(16.06 t ha') was the top yielder with the yield
advantages of 14.0 % than the national check
Varada (13.81 tha™) followed by GCP-49 (15.85
tha'),RG-32(15.47 tha')and Acc-65 (15.78 tha
"). Highest clump weight was observed in
Suprabha (409.7g).

At Solan centre average yield varied from
6.78 t ha' to 21.15 t ha”. Maximum yield was
recorded by SG-26-04 (21.15 tha") followed by
local check Himgiri 12.40 t ha' and National
check variety Varada 10.07 tha'. The rhizome rot
disease incidence varied from 10.50-25.39 %
with minimum in SG-26-04.
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Table 7: Projected yield of ginger genotypes in coordinated varietal trial
(CVT-2013) at different AICRPS centres

T r . . -1
Entries Projected yle:id“(t hé) = =er |
: Dholi Pottangi Pundibari Solan
. ACC-65 - 544 12.65 ; 08.51 _ 8.12
ACC-219 418 07.92 ] 05.82 | 6.78
V,S,-2 6.50 15.47 10.68 9.25
RG3 e g 82 0 F han e 1130 995
RG-32 8.61 14.58 04.24 Sl T
~ GCP-49 4.56 1547 2330 9.31
Varada (National check) 3.50 12.95 05.18 10.07
Local check/s 6.11 13.84 07.85 12400
= 21.15
g o, 13 A (5G-26-04)
Mean EE 5.96 13.08 09.59 1054
 SEm(@) 029 626 R S TR
CD (0.05) 088 2234 , 6.34 Ao 5.24
LB . 849 1015 T N e

4

11-3)

and check variety Himgiri at Solan

GIN/CI1/3 Varietal Evaluation Trial
GIN/C1/3.2 Initial Evaluation Trial - 2011

(Centres: Middle Gangetic Plain Region -
Pundibari; Western Himalayan Region - Solan)

At Solan, average yield of thizome varied
from10.86tha" to21.15 tha". The genotype SG-
26-04 recorded maximum yield 21.15 t ha'
followed by SG-08-04 (16.78 tha") and SG-908
(15.94 t ha") whereas the check Himgiri yielded

12.40 t ha'. The rhizome rot disease incidence
varied from 10.50-16.43 % with minimum in
SG-26-04.

GIN/C1/3.3 Initial Evaluation Trial -2012

(Centres: Middle Gangetic Plain Region -
Kumarganj; Eastern plateau and hills region -
Pottangi)

Seven entries of ginger were evaluated at
Kumarganj on IET during the kharif season. The




maximum yield was recorded in Baidra sonth
(31.77 tha™) followed by NDG-28 (14.55 tha™).
Among the entries NDG-6 and NDG-28 were
found moderately tolerant to soft rot.

At Pottangi centre among the 30 entries
tested S-646 (23.68 t ha') was the top yielder
with the yield advantage of 50.6 % than the
national check variety Varada (11.69 t ha")
followed by Zo-2 (23.24 tha™), Suprabha(20.72 t
ha"), V,E,-5 (20.42 tha") and V E,-2 (20.28 t ha'
"). Project yield ranged from 11.69 t ha" (Varada)
t023.68 tha' (S-646).

GIN/C1/4 Quality Evaluation Trial

GIN/C1/4.1 Evaluation of germplasm for
quality

(Centre: Western Himalayan Region - Solan)

Forty six best performing genotypes
were analyzed. Dry matter content (%) and crude
fibre (%) ranged between 17.50 (SG-1118) to
24.28 (SG-247) and 4.10 (SG-30) to 5.37
(Himgiri), respectively. Essential oil (%) and
oleoresin contents (%) varied from 0.83
(Surabhi) to 1.67 (SG-26-04) and 3.13 (SG-
1045)to4.58 (SG-857), respectively.

Crop Management
GIN/CM/5 Nutrient Management Trial

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

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

At Chintapalle an experiment was taken
up to evaluate the effectiveness of herbicides for
control of weeds in ginger and this revealed that
maximum per plant yield (300.0 g plant’) was
recorded in regular hand weeding and
Oxyflurofen (Pre-emergent) 23.5% EC, 0.3 kg
a.i./ha + Quazilofop ethyl (30 days of crop) 5%
EC, 0.05 kg a.i./ha followed by hand weeding at
90 days (T9) of cropping. Maximum plot yield
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and projected yield also recorded high in these 2
treatments 22.03 t ha' and 21.67 t ha’
respectively.

GIN/CM/5.5 Source sink relationship

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

According to the analysis carried out at
IISR, dry matter partitioning to shoot was
maximum (50-55%) till 90 DAP in all varieties.
Dry matter accumulation in rhizomes was
maximum between 90 - 150 days after planting
(DAP) in all varieties similar trend was noticed in
all the centres. Rate of starch accumulation in
rhizomes was also maximum during this period
and the maximum starch content was obtained at
harvest. Oil and oleoresin were maximum
between 120-150 DAP and then declined. In
general, Ranchi Local had the lowest oil and
oleoresin content at all the places and
Gorubathan had slightly higher oil and oleoresin
compared to other varieties.

Four varieties viz. Mahima, GCP-5,
Mizoram Local and prominent local variety
(Ranchi Local) were evaluated for source sink
relationship in ginger at Kanke, it was inferred
from this trial that Mahima recorded maximum
tillers (7.8) and highest fresh and dry weight of
leaves (22.1 g and 4.46 g) while Ranchi local
recorded maximum fresh and dry wt. of stem
(46.08 gand 4.16 g), fresh and dry wt. of thizome
(122.5 g and 24.0 g) and maximum per plot yield
0f'4.9 kg. In terms of quality aspects essential oil
content ranged from 0.82 (Ranchi local) to 1.02
% (Mizoram local). Oleoresin content was
highest in Mizoram local (4.08 %). Less crude
fibre was recorded by Mizoram local (3.65 %)
followed by GCP-5 (3.98 %), Mahima (4.65 %)
and Ranchi local (4.90 %).

At Pundibari in this trial the genotype
Mahima produced the highest fresh yield of 4.68
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kg plot” (9.43 tha') and highest dry yield of 1.21
kgplot .

Crop Protection
GIN/CP/6 Disease Management Trial

GIN/CP/6.1 Disease surveillance and etiology
of rhizome rotin ginger

(Centre: Middle Gangetic Plain Region - Dholi)

From Dholi centre scientists surveyed in
the Sheohar district of Bihar to record the
severity of bacterial wilt and soft rot diseases.
Bacterial wilt incidence ranged from 15 to 55 %
with mean disease incidence of 22 %. Whereas
soft rot disease ranged from 5 to 40 % with mean
disease incidence of 22 %. Phyllosticta leaf spot
disease incidence was also observed and disease
incidence ranged from 0 to 45 % with mean of 24
%.

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

(Centres: Middle Gangetic Plain Region -
Dholi, Pundibari; Western Himalayan Region
— Solan; Eastern plateau and hills region -
Raigarh)

Lowest disease incidence (PDI= 26.66)
with highest yield (16.38 tha") over control (PDI
= 55.55 & yield =11.50 t ha') was recorded in
foliar spray of Propiconazole (0.1%) was done
first at disease appearance and subsequently 2

sprays at 20 days interval after 1st spray at Dholi.

Foliar spray with Hexaconazole (0.1%)
first at disease appearance and then 2 times at 20
days interval is the best treatment for control of
leaf spot disease at Pundibari, as it produced the
lowest leaf spot disease incidence (PDI 17.48)
and highest yield of4.13 kg plot” (8.33 tha™) and
was followed by foliar spray with Propiconazole
(0.1%) first at disease appearance and then 2
times at 20 days interval which recorded the leaf
spot PDI of 17.73 and yield of 3.93 kg plot™ (7.92
t ha'). Both the treatments reduced disease
incidence by 43.70 % and 42.90 % respectively
over control.

Minimum leaf spot incidence (8.46 %)
was recorded in foliar spray with hexazonozole
(0.1%) first at disease appearance and then 2
times at 20 days interval which also resulted in
maximum percent disease control (80.93 %)
followed by propiconazole, carbendazim -+
mancozeb and tricyclazole sprays, which were
statistically at par with each other and gave
78.20, 73.69 and 73.51 per cent disease control,
respectively. Hexaconazole spray also registered
maximum yield (7.50 kg plot') followed by
sprays of propiconazole and carbendazim +
mancozeb giving 6.75 and 6.25 kg plot
respectively.

At Raigarh minimum disease intensity
(18.63 %) and maximum yield (4.4 t ha') was
found with spray of Carbendazim:Mancozeb
(0.1 %) first at disease appearance and then two
times at 20 days interval.
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V.TURMERIC

Genetic resources

TUR/CI/1.1 Germplasm collection,
characterization, evaluation and conser-
vation

(Centres: Southern plateau and hills region -
Coimbatore, Kammarpally; Middle Gangetic
Plain Region - Dholi, Kumarganj, Pundibari;
Western Himalayan Region - Pantnagar;
Eastern Himalayan Region - Pasighat; Eastern
plateau and hills region - Pottangi, Raigarh)

Table 8 shows the turmeric germplasm
conserved at various AICRPS centres

A total of 275 germplasm collections
were evaluated at Coimbatore centre. The plant
height of the genotypes ranged from 50.50 cm to
133.50 cm and the number of tillers per plant
ranged between 1.00 and 8.10. Out of 275
genotypes 139 genotypes recorded significantly
higher fresh rhizome yield plot’ (3 m’). The
accession CL 101 recorded the highest fresh
rhizome yield (13.27 kgplot").

By, vt
LasES - J

kol /NS

Fig. 15: Field view of germplasm
evaluation at Coimbatore

At present, 182 germplasm collections
are being maintained at TRS Kammarpally.
Genotypes are grouped into long (8-9 months),
medium (7-8 months) and short duration groups
(6-7 months) based on duration. Variability was
observed in diseases like Rhizome rot,
Colletotrichum and Taphrina leaf blotch. During

the year 2014-15, among all germplasm lines
tested, PTS-38 recorded highest rhizome yield
(14.6 kg/3m”) followed by CLI-29 (14.3 kg/3m")
where as local check JTS -6 recorded 12.4
kg/3m’.

At Dholi centre 92 accessions were
evaluated for yield and other quality parameters
among them 18 accessions performed better and
the fresh rhizome yield ranged from 0.80 kg to
1.20 kg plant’. Among promising accessions,
RH-2414 gave the highest yield of 1.20 kg plant’
followed by RH-50 and RH-441 (1.0 kg plant™).

In this cropping season 155 germplasm
were evaluated at Kumarganj centre, among
them in early maturity group NDH-74 (348.50 q
ha') and NDH-79 (345.30 q ha'), in medium
maturity group NDH-98 (415.40 q ha') and
NDH-131 (333.60 q ha'") and NDH-8 (352.90 q
ha"), NDH-7 (348.60 q ha) in late maturity group
found promising in terms of yield. In terms of
disease resistance minimum leaf blotch
incidence was recorded in NDH-146 (20.16 %)
followed by NDH-14 (22.53 %), NDH-55 (23.80
%), NDH-70(25.71 %) and NDH-109 (26.53 %).
Leaf spot disease was not observed in 2014-15.

At Pundibari centre 155 germplasm were
evaluated. Rhizome yield was maximum in TCP-
137 (735.00 g plant ). Considering plot yield and
projected yield, TCP-15 (42.24 t ha"), TCP-28
(35.00 t ha'), TCP-46 (40.23 t ha"), TCP-90
(42.64 t ha"), TCP-137 (53.18 t ha), TCP-162
(45.86 t ha'), TCP-165 (41.83 t ha"), TCP-168
(40.76 t ha), TCP-176 (45.86 t ha') recorded
significantly higher rhizome yield (30-40 %
increase over check variety TCP-2). A total of 17
genotypes out yielded the local check TCP-2
(31.37tha™).

Forty eight (46 Old +02 New) diverse
genotypes of turmeric were evaluated at Pasighat
centre with Megha Turmeric-1 as the check.
Among the genotypes evaluated, maximum
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Fig. 16: Promising turmeric germplasm at Pundibari Centre. a. TCP 137 and b. TCP 90

rhizome yield was recorded in CHFT-§ (34.97 t
ha") followed by CHFT-24 (34.19 t ha"), CHF T-
36(33.74tha"), CHFT-1-1 (32.52 tha), CHF T-
32 (31.08 t ha'), CHFT-30 (30.97 t ha"), CHFT-
15 (29.42 t ha') and CHFT-22 (29.30 t ha™) and
these genotypes were significantly superior over
rest of the genotypes.

152 Curcuma longa, 23 Curcuma
aromatic and 4 Curcuma amada were evaluated
at HARS, Pottangi. In Curcuma longa fresh
rhizome yield ranged from 6.0 kg/3 m’ to 20.3
kg/3m® with the mean of 12.7 kg/3m’. High
yielders were CLS-29 (20.3 kg/3m’), Kuchipudi
(19.3 kg/3m*), VK-5 (19.0 kg/3m’) and PTS-33
(18.8 kg/3m’). In Curcuma aromatica the fresh

rhizome yield varied from 5.2 kg/3m’ to 16.3
kg/3m’.

At Raigarh centre 55 germplasm
collections were evaluated. Germplasm was
grouped into 2 groups based on site of selection
and area of adaptability. From the first group the
accessions IT 26 (4.850 kg plot™"), IT 36 (4.73 kg
plot") and IT 23 (4.63 kg plot™) recorded highest
yield of rhizome. These genotypes were found
resistant to water logging. From the second
group the accession RTC 12 (10.78 kg plot™)
recorded highest rhizome yield followed by RTC
4(8.63kgplot')and RTC 3 (6.98 kg plot ™).

The promising genotype IT 2 released as

Table 8: Turmeric germplasm collections at various AICRPS centres

Indlgenous Exotic !

Centre Cultivated : Wlld and related sp specles'_ ______ Total |

Existing = Addition (2014 -15) _E_Justmg____“ P jsing

Combatore . [ 66 ] - s
Dholi | 84 6 D e 92
..... Kammarpally T80 = - I - i 182
- Kumarganj 155 s - . - 155
FRmETE s
' Pasighat 61 2 2 - 65

 Pottangi s ' o e 79 |
Pundibari 200 : - 3 - 203
Total Q 181 21 38 2 1242




variety by name of Chhattisgarh Haldi 1 during
2014-15.

Crop Improvement
TUR/CI1/2 Coordinated Varietal Trial
TUR/C1/2.5CVT on Turmeric 2013

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

Out of 12 genotypes evaluated at
Chintapalle PTS-55 recorded maximum plant
height (127.33 c¢m) followed by PTS-12 (125.66
cm), PTS-8 (124.0 cm) both were on par. In terms
of yield parameters, maximum rhizome yield per
plant was observed in NDH-98 (590.0 g plant)
followed by NDH-8 (390.0 g plant”). Maximum
fresh rhizome yield (33.03 t ha') and dry
recovery (23.4 %) was recorded by NDH-98. In
terms of quality highest curcumin content was
recorded by PTS-12 and Chintapalli local (5.3
%) and the essential oil content ranged from 6.1
% (NDH-79) to 7.0 % (Prathibha).

At Coimbatore centre among the
genotypes tested, SLP 389/1 recorded more
number of tillers per plant (8.53) and maximum
plant height (92.73 cm). The fresh rhizome yield
per plant was found to be high (911.67 g plant”)
in the genotype SLP 389/1. The fresh rhizome
yield per plot (9 m 2) was significantly different
in various genotypes which ranged from 20.41
kg in NDH 79 to 36.52 kg in SLP 389/1. Eight
genotypes registered significantly higher values
than the grand mean of 31.11 kg plot'. The
projected rhizome yield per hectare ranged from
22.67 tha' (NDH 79) to 40.58 t ha" (SLP 389/1)
with a mean of 34.57 t ha". The mean per cent
incidence of leaf blotch disease varied between
3.34 % (Prathibha) and 32.51 % (BSR 2). Among
the different genotypes the curing per cent
ranged from 9.70 in the genotype TCP 64 to
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Fig. 17: Turmeric Coordinated Varietal Trial
at (a) Coimbatore and (b) Pantnagar

21.60in ACC 79. Curcumin content was highest
in NDH-79, PTS-55 and Prathibha (5.3 %)
whereas the essential oil content was highest in
TCP-64 and IISR-48 (6.9 %).

Out of eleven genotypes tested at
Kammarpally centre, NDH-79 recorded highest
fresh rhizome yield (40.99 t ha") followed by
ACC-79 (36.68 t ha') in comparison to JTS-6
local check variety (67.4 t ha'). Curcumin
content ranged from 3.4 — 5.3 % and the highest
was recorded in PTS-55 (5.3 %).

The experiment was laid out in IISR
Experimental Farm, Peruvannamuzhi, Kerala
with 10 different entries and a national check
IISR Prathibha. The different accessions varied
in plant morphological characteristics. Among
the accessions studied, maximum yield was
recorded in NDH 8 followed by Acc. 48.

NDH-98 recorded maximum yield
(31.66 t ha) followed by TCP-64 (29.44 t ha")
and NDH-8 (28.33 t ha") at Kumarganj centre.
Leaf blotch incidence was minimum in PTS-55
(18.12 %) followed by ACC-7 (21.44 %), TCP-
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Fig. 18: Performance of turmeric entries in
CVT at [ISR

64 (21.77 %) and NDH-98 (25.53 %) whereas in
case of leaf spot, minimum severity was found in
PTS-55 (1.9 %) followed by PTS-12 (2.26 %),
NDH-98 (3.03 %) and TCP-64 (3.9 %).
Curcumin content varied from 3.5-5.4 %, highest
was in SLP-389/7 IISR. ACC-48, PTS-55 and
NDH-1 recorded the highest essential oil content
of'7.0%.

At Pundibari centre NDH-98 recorded
highest yield of 15.65 kg plot’ (31.71 t ha")
followed by TCP 64 (10.06 kg plot”’, 20.35 tha™).
Dry recovery (%) was highest in TCP 64 (34 %)
and lowest was found in NDH-8 (24.33 %). PTS-
12 recorded lowest incidence of leaf blotch
disease followed by Prathibha (PDI 24.67).
Lowest leaf spot disease incidence was observed
in PTS-12 (PDI 4.29) followed by NDH 8 (PDI
4.59) and NDH 79 (PDI 5.89). In terms of quality
PTS-12 and TCP-64 recorded highest curcumin
content (5.3 %) followed by PTS-55 and
Prathibha (5.1 %). Essential oil content varied
from 6.1 % (NDH-79) to 7.0 % (Prathibha).

PTS-55 (25.85 t ha) was the top yielder
with yield advantage of 37.6 % at Pottangi
centre. This was followed by NDH-98(25.61 tha
", PTS-12(19.02tha™), NDH-8 (18.69 t ha") and
PTS-8 (17.02 t ha'). Maximum clump weight of
371.7 g wasregistered in NDH-98.

Among the 12 entries evaluated at
Raigarh centre, NDH 98 (16.67 t ha") recorded
significantly higher rhizome yield over both
checks Prathibha (8.67 t ha') and IT 10 (12.28 t
ha"). Curcumin content varied from 4.3 - 5.3%,

Prathibha variety recorded the highest curcumin
content (5.3 %) as well as essential oil content

(7.2 %).
TUR/CI1/3 Varietal Evaluation Trial
TUR/C1/3.3 Initial Evaluation Trial 2010

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

At Pantnagar 10 genotypes were tested
along with 2 check varieties. Significant
differences were observed for all the characters.
Maximum fresh rhizome yield (35.83 t ha") was
recorded in PT-5, followed by PT-6 (29.80 tha™).
Yield increase was 30.43 % and 6.92 % in PT-5
and PT-6 respectively. Whereas in terms of
curcumin content Pant Peetabh (check) showed
the higher curcumin content 7.45 % followed by
PT-9(6.45 %).

At Raigarh centre, out of eight entries
seven entries recorded significantly higher
rhizome yield over local check IT 10 (2.6 kg). IT
7 (4.2 kg plot') and IT 5 (3.8 kg plot") recorded
higher yield compared to both national
(Narendra Haldi — 3 kg plot") and local check (IT
10 — 2.6 kg plot"). All the entries were showed
moderate resistance to Colletotrichum and
Taphrina leaf spot.

TUR/CI1/3.5 Initial Evaluation Trial 2012

(Centres: Middle Gangetic Plain Region -
Dholi, Kumarganyj)

Among twelve entries along with local
check variety Rajendra Sonia tested at Dholi,
none of the entries was found significant superior
regarding height of the plant, number of tillers
per plant and number of leaves per tiller as
compared to local check variety Rajendra Sonia.
However, RH-7/80 gave significantly higher
yield (53.95 t ha') as compared to check variety
Rajendra Sonia (40.83 tha") and other promising
entries.
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Table 9: Performance of turmeric entries in initial evaluation trial for the vear 2014-15 at Dholi

. Character  Hejght of No. No. of Yield ; Increase
By the plant of tillers leaves per plot ried moz::_ld
Genotype | (cm) per plant per tiller (kg/3m’) (tha) check
BRI & = g RN Y G T Sl 15 FTTagpen=E o |
REZE . - [O3FL | 367 . |Gl |0 1275 o 4245 407 |
RH-401 935783 | 1322 633 | |- 063 3542 | i
'RH-406 10067 | 3.5 6.66 | 11.88 S R
RH-413 10644 | 3.88 588 R 078 | =
RH-415 99.11 4.11 5.89 11.59 38.62 2
RH-417 10589 | 344 6020 alleiests F =3856 ¢ -]
RH-421 9667 | 3.89 GO0 1065 3551 :
Rm o g e es I W |
RH-7/30 106.77 4.11 577 16.18 53.95 3113
(RESROE . o e 600 | 1264 | 413 | 318
Rajendra SoniaL.C 10633 = 4.33 6.22 1225 | 40.83 =
SMpL T a0 PR T RN B R T
CD (P=0.05) NS NS 0.66 1.94 645 -
Vool TRl T T hena o E T T vkl

At Kumarganj maximum yield was
obtained in NDH-74 (33.11 t ha") followed by
NDH-111(30.55 tha") and NDH - 40 (32.74 t ha
"). Pooled data from 2012-15 showed that NDH-
74 (34.29 t ha") recorded highest yield followed
by NDH-11 (31.48 t ha"). NDH-40 showed less
severity of leaf blotch (10.67 %) and leaf spot
(5.46 %). NDH-1 (check) and NDH-133
recorded the highest curcumin content of 5.2 %
and the essential oil content was also highest in
NDH-133 (7.0 %).

|I01%13

e

-0
mLlean

Turmeric genorypes

Fig. 19: IET on turmeric (Pooled data) at
Kumarganj centre during 2012-2015

Crop Management
TUR/CM/S Nutrient Management Trial

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

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

From drip irrigation trial at Coimbatore it
was concluded that the drip irrigation daily at
80% PE can be recommended to enhance the
productivity of turmeric.

Among the drip schedules tested at
Guntur, drip irrigation once in a day at 80% PE
(51.1 t ha") recorded maximum yield followed
by drip irrigation once in two days at 80% PE
(50.4 t ha") which were on par with each other




ICAR-ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

and significantly superior to surface irrigation at
5cm, 0.9 IW/CPE (44.6 tha™).

At Guntur drip once in a day at 80% PE
treatment recorded highest rhizome yield
(38.32 kg plot") followed by drip once in 2 days
at 80% PE treatment (37.21 kg plot') where as
drip once in 2 days at 50% PE treatment recorded
lowestrhizome yield (23.34 kg plot™).

At Pundibari results revealed that
application of surface irrigation Scm and 0.90
IW/CPE ratios gave the highest yield of 20.91 t
ha" followed by drip once in 2 days at 40% PE
(18.59 t ha™) which was also statistically at par
with drip once in a day at 40% PE (17.36 t ha™),
drip once in 2 days at 60% PE (17.26 t ha") and
drip once in a day at 60% (17.24 t ha"). The
highest yield was recorded in the treatment of
that application of surface irrigation Scm and
0.90 TW/CPE ratios might be due to the
production of the higher number of tillers per
plant, moderate number of leaf number, leaf
length and leaf breadth

During 2014-15, an experiment was
conducted to study the rhizome bulking pattern
of the five varieties i.e. BSR 2, Rajendra Sonia,
Duggirala Red, Mydukur and Prathiba at
Coimbatore. Fresh weight of whole rhizome
increased considerably from September to
February. Among the varieties evaluated, BSR 2
registered vigorous growth and the highest fresh
rhizome weight (458.00 g plant') followed by
Mydukur (435.22 g plant’) which were
significantly different from each other at 240
DAS.

The results showed that with respect to
total dry matter accumulation, the local varieties
performed better than the rest in all the places.
Maximum dry matter accumulation period
varied between locations. It was between 80 to
140 DAP at Kozhikode, 105-165 DAP at Dholi
while it was after 180 DAP at Guntur.
Accordingly, period of maximum dry matter
partitioning to rhizomes also varied between
locations. Starch accumulation followed similar
pattern as that of dry matter accumulation. Oil
and oleoresin were maximum at 105-150 DAP,

Best drip irrigation schedules which gave higher yields in different AICRPS centres

Coimbatore Guntur

Drip irrigation once
in a day at 80% PE
(51.1 t ha') and
drip irrigation once
in two days at 80%
PE (50.4 t ha')
which were on par
with each other

Drip irrigation
daily at 80% PE

TUR/CM/5.9 Source sink relationship in
turmeric

(Centres: Southern plateau and hills region —
Coimbatore; West coast plains and ghat region -
IISR, East coast plains and hill region -
Guntur)

Pundibari

Kammarpally

Drip once in a day
at St PE
(38.32kg plot ') and
drip once in 2 days
at 80% PE (37.21
kgplot")

then started declining and stabilized at harvest. In
general, IISR Prathibha followed by BSR-2
showed higher oil and oleoresin, closely
followed by Rajendra Sonia in all the places.

Five varieties were sown in the first week
of August evaluated for rhizome bulking with




periodical sampling at Guntur. Fresh weight of
whole rhizome increased considerably from
October to February. Among the five varieties
evaluated, Mydukur was found to be vigorous in
growth and recorded highest fresh rhizome
weight (361.6 g plant™) followed BSR-2 (298.9 g
plant') which were significantly different from
each other at harvest. In terms of quality aspects
curcumin content ranged from 4.9-5.3 %, highest
being recorded by Mydukur and Prathibha (5.3
%). Essential oil content ranged from 6.8
(Mydukur) to 7.2 % (Prathibha). Oleoresin
content varied from 11.25 (Rajendra Sonia) —
12.45 % (Duggirala Red).

Crop Protection
TUR/CP/7 Disease Management Trial

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

(Centres: Southern plateau and hills region —
Coimbatore; Middle Gangetic Plain Region -
Pundibari, Dholi; Eastern plateau and hills
region - Raigarh)

By the scientists of Coimbatore centre a
field survey was conducted in different turmeric
growing areas of Tamil Nadu viz., Coimbatore
and Erode dist. In case of leaf spot, maximum
intensity was noticed at Avalpoondurai (32.9
PDI) and the minimum intensity was recorded at
Kavunthampadi (2.8 PDI) and Thandukkara
npalayam (1.00 PDI). For the leaf blotch, the
maximum intensity of 76.6 PDI was noticed at
Avalpoondurai and minimum at Kavunthampadi
(15.6 PDI).

In the survey conducted by Pundibari it
was found that leaf blotch disease severity was
highest in Coochbehar II block (average 38.58
%) followed by Coochbehar I block (average
35.73 %) and Dinhata (average 34.33 %).
Regarding leaf spot of turmeric it was found that
disease severity was also highest in Coochbehar
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II (average 34.00 %) which is followed by
Dinhata (average 31.67 %) and Coochbehar I
block (average 31.40 %). Screening of the
collected germplasm was done against both leaf
blotch and leaf spot diseases of turmeric.
Germplasm TCP 1, 14, 18, 21,43, 129, 153, 232,
248 were found tolerant against leaf blotch
disease and the germplasm lines TCP 1, 5, 39, 42,
63. 65,70, 85, 129, 136, 137, 153, 154, 163, 201
found tolerant against leaf spot disease.

Survey conducted by Dholi centre
revealed that turmeric crop cultivated by farmers
in Sheohar district of Bihar was found to be
affected by Colletorichum leaf spot in the range
of 0 to 30 % with mean disease incidence of 11 %
and also Taphrina leaf spot incidence ranged
from 10 to 60 % with mean disease incidence of
37 %. Among 15+1 (Susceptible check wvar.
Morangia) germplasm of turmeric screened
against leaf spot & leaf blotch disease, two
germplasm viz., RH-2 & RH-12 were found
moderately resistant against both leaf spot as
well as leaf blotch disease.

During the survey at Raigarh, it was
found that 47.78 % of disease intensity of
Colletotrichum leaf spot at Bhakurra village of
Lailunga block and 39.76 percent disease
intensity of Taphrina leaf blotch in Sohanpur
village of Dharamjaigarh developmental block.
In the germplasm evaluation none of the local
entries found highly resistant or resistant against
both the foliage diseases.

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

(Centres: Middle Gangetic Plain Region -
Dholi; Eastern plateau and hills region -
Raigarh)

Lowest incidence Colletotrichum leaf
spot (PDI =6.67) and Taphrina leaf spot
(PDI=11.67) were recorded in treatment where
pre-planting treatment of rhizome and spraying
of crop at 90, 105, 120 DAP was done with
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Propiconazole (0.1 %) and Zineb (1 %)
respectively over control (PDI =23.33 and 55.0
respectively). Best treatment with respect to
recording of highest yield (40.63 t ha') over
control (21.65 t ha") was found in treatment
where pre-planting treatment of rhizome and
spraying of crop at 90, 105, 120 DAP was done
with Zineb (0.1%) at Dholi.

At Raigarh minimum disease intensity
17.27 % and maximum yield 11.20 t ha' was
recorded when rhizomes treated with
Carbendazim + Mancozeb (0.1%) + Foliar
spray of Carbendazim + Mancozeb (0.1%) on
45 and 90 days followed by Azystobin spray
(0.1%) after 45, 75 and 105 DAP with minimum
disease intensity of 20.26 and yield 10.30tha".
Both the treatments were statistically at par.

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

(Centres: Southern plateau and hills region -
Coimbatore; Middle Gangetic Plain Region -
Dholi, Kumarganj, Pundibari; Eastern plateau
and hills region - Raigarh)

A trial was conducted to screen the
disease tolerant lines CL 32, CL 34, CL 52, CL
54 of Coimbatore centre, TCP 14, TCP 129, TCP

161 of Pundibari Centre, NDH 10, 40, 74, 128 of
Kumaraganj and RH 406, RH 407 and RH 410 of
Dholi centre along with susceptible check of
each centre.

At Coimbatore all the disease tolerant
lines of turmeric recorded 83.0 to 94.0 per cent
sprouting. Among different lines, CL 32
registered highest sprouting (94.0 %). The
disease tolerant lines recorded the least leaf spot
incidence between 2.20 and 4.13 PDI where as
the susceptible check BSR-2 registered the
highest incidence of 11.97 PDI. The accession
number viz., CL 32 recorded the least leaf spot
intensity of 3.87 PDI. The disease tolerant lines
recorded the leaf blotch incidence ranged from
3.08 to 28.26 PDI, while the maximum incidence
was noticed in the susceptible check BSR-2
(44.96 PDI). The accessions CL 34, TCP 129 and
NDH 40 recorded the least leaf blotch intensity
0f 3.08 PDI with maximum yield of 30.95, 28.44
and 29.00 t ha™ respectively followed by RH 410
which recorded the disease intensity of 4.64 PDI
with the yield of28.06 tha™.

Among the germplasm of turmeric
screened against leaf spot and leaf blotch disease
at Dholi, NDH-128 was found to have PDI of
18.33 and 0.00 in case of leaf spot and leaf blotch




disease respectively with highest yield of 61.70 t
ha" against control (PDI= 25.0 and 58.33 for leaf
spot and leaf blotch disease respectively and
yieldof25.11 tha™).

At Kumarganj, minimum leaf blotch
severity was recorded in CL-34 (11.40 %)
followed by CL-32 (25.17 %), TCP-161 (33.06
%) and NDH-128 (34.64 %) and the leaf spot
severity was lowest in CL-34 (4.40 %) followed
by NDH-128 (9.42 %), TCP-161 (12.45 %) and
NDH-10 (12.47 %). The fresh weight of rhizome
was highest in CL-34 (30.55 tha") in comparison
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to NDH-10 (30.44 t ha'), TCP-161 (30.32 t ha")
and CL-52 (28.33 tha').

At Pundibari centre TCP 129 recorded
lowest leaf blotch (PDI 11.18) and leaf spot (PDI
6.54) disease incidence. TCP 14 produced the
second lowest leaf blotch disease incidence (PDI
12.03) and CL 52 produced second lowest leaf
spot disease incidence (PDI 8.57). Highest yield
of 11.00 kg plot' (22.11 t ha') was obtained by
TCP 129 which is followed by TCP 14 with 8.37
kgplot' (16.87tha™).

Table 10: Turmeric lines which showed highest degree of tolerance to foliar diseases
at various AICRPS centres

(G - Rleilbion At
Coimbatore CL 34, TCP 129, NDH 40 52
 Dholi R TR e e
- Kumarganj - CL34,CL32, TCP 161, NDH 128 CL 34, NDH 128, TCP 161, NDH-10
Pundibari | TCPI29,TCPI4 = - IR 128, €157 &
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VI. TREE SPICES

Genetic Resources

TSP/CI/1.1 Germplasm collection,
characterization, evaluation and conser-
vation of clove, nutmeg and cinnamon

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

Tree spices viz., clove, nutmeg,
cinnamon and cassia germplasm maintained at
various AICRPS centres (Table 11)

a. Nutmeg

Among the germplasm collections of
Dapoli centre fifteen promising genotypes have
been identified. Genotype DBSKKVMF 24
recorded maximum dry nut yield (1680.0 g) and
dry mace yield (367.5 g) in year 2013 — 14.
Average dry nut yield (1505.0 g) and dry mace
yield (315.0 g) was recorded in genotype

DBSKKVMF 29 in years 2006 to 2014. The
genotype DBSKKVMF 29 is found promising
considering its fruit wt., nut wt. and mace wt.

Survey was undertaken by Pechiparai
centre and collected bud sticks from
Thadikarakonam and Black rock estate and
efforts are made to procure the mini nutmeg from
the grower. Among the 24 accessions maintained
and evaluated at Pechiparai accession MF- 4
recorded maximum number of fruits (1020 fruits
tree”) and single fruit weight (75.27 g). Local
check recorded 117.30 number of fruits / tree and
single fruit weight of 53.87g.

b.Clove

Among the germplasm of clove at Dapoli
centre four promising genotypes were selected.
The plant height varied from 5.0 to 7.0 m., girth
ranged from 32 to 37 cm and spread varied from
3.60mto5.20m.

Table 11: Tree spices germplasm collection at AICRPS centres

Indigenous” e ethgtiniteiniad
Crop/Centre Cultivated Total
~ Existing ~ Addition (2014 -15) |
e E i | T
Dapoli | 2 B 02 |
- Pechiparai ; 24 | 03 27
 Yercaud | 01 - 01
Total ; 27 i 03 ;- 30
Nutmeg :'
Dapoli _ 89 5 94
Pechiparai 24 4 28
Total 113 9 122
__C*i_ﬁrl_d}i!_b}i St i s R
Dapoli g il - 11
Pechiparai i 12 2 14
Yercaud 02 - 02
Total _ 25 2 } 27
Cassia | ' %
Dapoli 6 - 6
Pechiparai | 4 - 4
Total ' 10 - 10




Twenty four accessions are being
maintained at Pechiparai. Two more types
Madagascar clove and bush clove has been
collected and added to the germplasm. Among
the 24 accessions, SA-1 recorded the highest tree
height of 8.43 m, followed by SA-2 (8.10 m)
whereas local check recorded a tree height of
6.80 m. Dry bud yield was highest in SA- 3 (4.67
kg tree) and local check recorded a flower yield
of2.15kgtree’.

c¢. Cinnamon

Twelve accessions are being maintained
at Pechiparai. Among these accessions, CV-5 has
given the highest dry bark yield of 569.23 g per
tree and local check recorded 272.85 g per tree.
During this year a high yielding selection from
Nagercoil was added to the germplasm.

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

(Centres: Western plateau and hills region -
Dapoli; West coast plains and ghat region -
IISR, KAU; Southern plateau and hills region -
Pechiparai)

Exhaustive survey to the Nutmeg
growing tracts of Kerala was conducted by KAU,
Thrissur centre. Districts surveyed include
Pathanamthitta, Kottayam, Ernakulam, Thrissur,
Malappuram, Palakkad and Kozhikode. Unique
accessions of nutmeg were identified from these
areas. Uniqueness with respect to tree shape,
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branching pattern, leaf size, sex form, fruit, mace
and kernel characters, yield , reaction to biotic
and abiotic stress were looked into. 15 different
accessions were located from these areas. Three
uniform trees of each accession in the full
bearing stage were tagged for recording
observations. Observations were recorded from
four sides of the tree. 20 samples were drawn for
each observation, five each from one side.
Flower count was recorded from 0.1m" area and
fruit count from 1 m’ area from all the four sides.

Crop Improvement
TSP/C1/2 Coordinated Varietal Trial
TSP/CI/2.2CVT 2001-Nutmeg

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

No significant variation was observed for
all parameters except no. of branches at Dapoli.
Plant height ranged from 1.45 — 2.35 m., girth
16.17 - 23.33 cm and the spread was 0.90 — 2.10
m. Few plants from Acc.no. A 9/4, A 9/20 and A
9/150 started bearing

Six accessions collected from IISR,
Kozhikode were evaluated along with a local
check at Pechiparai. Among the accessions
A9/150 has recorded highest plant height (3.00
m), stem girth (24.67cm), maximum number of
branches (21.80) and number of fruits (56 per
tree).

FFig. 21: Unique nutmeg accessions identified from Thrissur centre
a.Yellow mace type; b. Clustered fruit type; c¢. Manoecious type
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TSP/C1/2.3 CVT-2001-Cassia

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

The genotype KKVCTSH2 recorded
higher girth (47.63 cm) followed by
KKVCTSHI (42.88 c¢cm). The oil percentage in
leaf varied from 6.14 - 7.34 %. The genotype
KKVCTSHI and KKVCTSH2 recorded higher
oil percentage 7.34 % and 7.12 % respectively.
Treatment D5 record highest leafarea 98.64cm’.

Fig. 22: Fruit, nut and mace of nutmeg

genotype A 9/150 at Dapoli centre At Pechiparai centre 4 collections of

cassia from IISR were evaluated along with local
check. Among the four selections, D3 was found
to be promising with plant height of 5.90m, stem
girth 0f40.79 cm, the leaf'yield 0f 396.78 g tree”,
and bark yield 0f226.12 gtree”.

Table 12: Yield performance of Nutmeg accessions at Pechiparai in an CVT

e ' ..Plan;t.h_eight  Stem girth Numl;t;of | No. of fruits
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SED 0.35 0.88 2.39 4.88
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VII. CORIANDER

Genetic Resources

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

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

Coriander germplasm collection and
conservation at different AICRPS centres (Table
13)

Fig. 23: Field view of coriander germplasm
evaluation at Jobner

At Coimbatore 275 coriander germplasm
were evaluated during Rabi season. Plant height
at harvest varied significantly from 30.10 to
70.10 cm. Over all mean was 50.21cm, the
genotype CS 105 recorded the highest plant
height of 70.10 cm, when compared with check
varieties, CS 49 (57.90cm), CS 82 (51.60cm) and
CS 111 (48.40cm) and the genotype CS 230
recorded the lowest plant height (30.10cm). The
number of umbels per plant varied from 7.30 to
29.30 and over all mean was 15.86. The
maximum number of umbels per plant was
recorded in CS 65 (29.30) and lowest was
recorded in the genotype CS 110 (7.30) which
was on par with CS 94, CS 96 and CS 100. The
grain yield per plot (3 m") ranged from 75.00 to
295.00 g plot'. The average mean yield was
157.55g per plot. Out of 275 collections
evaluated, 112 genotypes recorded the maximum
yield than the mean yield (157.55 g plot™).

Out of 149 accessions evaluated at Dholi,
only twelve accessions namely RD-420, RD-
404, RD-408, RD-413, RD-423, RD-397, RD-
385, RD-424, RD-378, RD-394, RD-425 and
RD-121 gave the highest yield ranging from 70
to 180 g per five plants as compared to best check
variety Pant Haritima. Among twelve promising
accessions, RD-420 gave the highest yield of 180
g per five plants followed by RD-404 (125g per
five plants).

At Kumarganj centre 180 Germplasm
accessions evaluated and among them NDCor-
118 (15.35gha™), NDCor-102 (15.10 g ha™") and
NDCor-119 (14.90 q ha') were found promising
in terms of yield in comparison to Hisar Anand
(12.25 q ha') and NDCor-2 (13.40 q ha").
NDcor-22, NDCor-51, NDCor-58, NDcor-96
and NDCor-97 were found moderately resistant
to stem gall disease.

Sixty one germplasm lines were
evaluated in Augmented Block Design with six
checks at Guntur centre. Among the entries
evaluated, LCC-291 (5.52 g plant’), LCC-304
(5.42 gplant') and LCC-282 (5.21 gplant”) were
found significantly superior in yield over the best
check AD-1 (4.34 gplant™).

At Jagudan, 95 genotypes of coriander
were evaluated for their yield and yield
attributes. Among them 6 entries were of
medium height type, having less than 80 cm plant
height. Higher umbels per plant was recorded in
11 entries. 7 entries recorded > 7.4 umbellate per
umbel. Four entries were found to be early type.
11 entries found high yielding (>16 g/plant).

Out of 368 accessions evaluated at
Jobner, 13 accessions were better than best check
variety RCr-684 (104.5 g) on the basis of seed
yield per 5 plants. Promising accessions
identified on the basis of seed yield per plant
were UD-258 (158 g), UD-481 (137 g), UD-448
(135 g), UD-587 (126 g), UD-717 (125 g), UD-
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324 (122 g), UD-480 (119 g), UD-280 (114 g),
UD-449 (111 g), UD-484 (109 g), UD-705 (108
g), UD-20-130-278 (106 g) and UD-467 (105 g).

Screening of coriander germplasm against
powdery mildew

At Coimbatore 275 coriander germplasm
entries screened for the incidence of powdery
mildew and the incidence was noticed in all the
accessions. The PDI ranged from 12.50 PDI to
83.33 PDI. The accessions viz., CS 46, 58,105,
221 and 228 recorded the least disease intensity
of 12.50 PDI with the highest yield range of 4.40
q ha' to 6.60 q ha'. The highest intensity of
powdery mildew was recorded in CS 67, 246 and
256 (83.33 PDI) with the yield range of 4.00 to
5.00gha".

Out of 40 (39+1) entries screened under
natural condition at Jagudan none of the entry
was found free from powdery mildew incidence.
Minimum incidence was noticed in JCr 342
(28.00 %) and the maximum disease intensity
was recorded in the entry Lam-6 (65.75 %). The
per cent disease intensity was ranged between
28.00 to 65.75 per cent.

COR/C1/1.2 Multilocation evaluation of
germplasm in coriander

(Centres: Central plateau and hills region -
Ajmer; Southern plateau and hills region -

Coimbatore; East coast plains and hill region —
Guntur; Trans Gangetic Plain Region - Hisar)

At Ajmer trial was laid out with 60
genotypes and 5 checks. NDCor-14 recorded the
highest seed yield of 9.33 g plant” followed by
JCr-389(9.28 g plant™).

A trial on multi-location evaluation of
coriander genotypes was laid out with 70
genotypes from seven centres (ten each) and two
checks at Coimbatore centre. Plant height of
genotypes varied from 29.57 to 69.33 cm.
Maximum number of umbels per plant was
recorded in GL 26P (24.10) which was on par
with GL 20P and lowest was recorded in the
genotype DH 252 (7.00) which was on par with
DH 5, JCr 380 and ND 31. Highest number of
seeds per plant was recorded in the genotype RD
391 (36.30) and the lowest was recorded in the
genotype DH 36 (12.30). The seed yield varied
from 3.25 to 6.56 q ha" and the maximum seed
yield was recorded in the genotype LCC 168
(6.56 ¢ ha™) which was on par with DH 246, LCC
144, CS 66, ND 80 and ND 82 and better than the
check variety CO 3 (5.74 qha™).

Sixty germplasm lines from six centres
along with seven checks were evaluated at
Guntur centre. Among the entries evaluated, RD-
387 (6.37 g plant’), NDC-14 (6.09 g plant’),
NDC-31 (5.86 g plant"), LCC-144 (5.66 g plant

Table 13: Coriander germplasm collections at various AICRPS centres
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"), LCC-170 (5.66 g plant") and DH-240 (5.49 g
plant") were found significantly superior in yield
over the check AD-1 (4.50 g plant™).

Crop Improvement
COR/CV/2 Coordinated Varietal Trial

COR/CI/2.5 Coordinated Varietal Trial on
coriander 2012-Series IX

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

Coordinated varietal trial of coriander
was laid with 21 test entries and three checks in
RBD at Ajmer. The best check was ACr-1 with
14.57 q ha' seed yield followed by Hisar Anand
(13.64 q ha™). The test entry Ajmer Coriander 2
(ACor-2) gave the highest seed yield (19.55 q ha
") followed by A Cor-3 (18.71 g ha) and RD 385
(18.19qha™).

The experiment was conducted in Rabi
2014-15 with three replications at Jabalpur.
Minimum days to 1™ flowering was observed in
RD 377 (47.33 days) and maximum in PD 11 (71
days). Maximum plant height (123.667 cm) was
noted in JCr 404, and minimum was in PD 51
(46.30 cm). Maximum yield per hectare was
recorded by LCC 219 (4.143 q ha"). Yield loss
was due to winter rain at the time of maturity in
Coriander.

Mean performance of the entries
evaluated at Jobner in CVT of coriander over
2012-13 to 2014-15 revealed superior
performance of JCr - 379 yielding 23.47 q ha’
followed by DH 306 (22.45 q ha'), RD 385
(21.97 g ha™), RD 377 (21.44 g ha'), ND Cor 10
(21.07 g ha") and A Cor 2 (20.39 q ha™), while
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lowest seed yield of 10.46 q ha" was recorded in
PD 7. Among the entries UD-794, DH-277 and
JCr-379 found moderately resistant to powdery
mildew.

The CVT trial was laid out with twenty
genotypes including two national checks and one
local check at Coimbatore centre. Highest
number of umbels per plant was recorded by the
genotype PD 11 (47.28) followed by RKD 39
(44.40) which were higher than check varieties
CO (CR)-4 (26.96), RCr 728 (23.45) and ACr 1
(27.84). The seed yield per hectare differed
significantly among the 20 genotypes tested,
which ranged from 2.33 gha (PD 7)t0 5.73 q ha”
(LCC 219) with a mean of 3.39 q ha'. The
genotype LCC 219 has recorded significantly
higher yield when compared with Co (CR)-4
(3.79 q ha™) as local check and RCr-728 (3.98 q
ha™) and Acr-1 (3.78 q ha") as national checks.

After three year experimentation (2012-
13 to 2014-15) at Dholi, among twenty one
promising entries and three check varieties, three
entries namely, RD 385, RD 377 and PD 7 were
produced significantly higher yield (17.63,16.90
and 16.42 q ha respectively) as compared to best
check Rajendra Swati (10.33 q ha') and other
entries. Among best three entries, RD 385
recorded more yield (17.63 q ha") and was at par
with RD 377 and PD 7(16.90 and 16.42 q ha’
respectively).

At Kumarganj maximum yield was
recorded in A Cor 2 (15.23 g ha™) followed by PD
21 (14.40 q ha') and ND Cor-1 (13.51 q ha™).
Pooled analysis data from 2012-2015 resulted
that ND Cor 10 (15.27 q ha™) followed by PD 21
(14.49 g ha') recorded maximum yield. Stem
gall severity has been recorded on the basis of
gall formed per plant. The average number of
galls were minimum in UD 794 (38.9 galls
plant") followed by DH 306 (39.6 galls plant"),
LCC 242 (41.2 galls plant') and ND Cor 28 (46.8
gallsplant ).
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Among the twenty one entries tested at
Guntur, LCC 219 (13.52 q ha") and LCC 224
(13.42 g ha ") recorded significantly higher yields
than all other entries including best check AD-1
(10.79 q ha™). The pooled analysis indicated that
among the ten entries tested, LCC 219 recorded
highest yield of 12.95 q ha" followed by LCC
224 (12.70 q ha') and LCC 242 (11.40 q ha")
which were significantly superior to the best
check AD-1(10.58 gha™).

At Hisar significant differences were
obtained for all the parameters. Plant height
ranged from 90.8 to 144.8 cm, number of
branches 6.2 to 9.6, umbels per plant 32.8 to 82.6
and seeds per umbel 28.4 to 49.4. Maximum seed
yield (22.96 q ha") was recorded in ND Cor 10
followed by ND Cor 28 (22.32 q ha") and DH-
277(18.99qha").

In CVT at Jagudan, 3 years pooled data
indicated that the yield differences among entries
were significant. The entries JCr404 (17.40 g ha
",JCr379(17.03 qha") and LCC242(16.93 q
ha') gave higher yield than best check GCr-2,
which were 11.45, 9.10 and 8.43 per cent
higher over check GCr-2 and 26.25, 23.58, 22.84
percent higher over national check Hisar Anand,
respectively

Out of twenty three entries including
check evaluated at Navsari, LCC 224 found
significantly early flowering type (51.67 days)
and also it has recorded more number of grains
per umbel (39.93), seeds per plant (402.47) and
yield (11.66 g ha'). LCC 219 was found
promising for number of umbels per plant
(18.93), number of grains per umbel (55.20),
number of umbellate per umbel (6.87), seeds per
plant (405.47) and yield was 11.04 gha".

Significant differences were obtained for
all the parameters at Pantnagar. Maximum seed
yield of 34.25 q ha' was recorded in PD-21
followed by A Cor-2 and A Cor-3 (32.40 g ha™). 3
years pooled data showed that maximum seed
yield (29.24 q ha") was recorded in PD-21 and
followed by PD-11(19.24 gha™).

During 2014-15 at Kota, RD 385 was
found to be the best performing entry in terms of
seed yield, yielding 15.10 q ha" followed by DH
306 (14.93 q ha") and DH 277 (14.76 q ha™). PD
51 was the lowest yielder with very poor seed
setting. RKD 21 was the earliest in days to 50 %
flowering (68 days) as well as maturity (103
days). PD 51 was the late flowering (118 days)
and maturing type (138 days). RD 377 recorded
the highest test weight of 19.34 g followed by JCr
379 (18.89 g) while PD 51 recorded the lowest
test weightof3.10 g.

COR/C1/3 Varietal Evaluation Trial
COR/C1/3.6 Initial Evaluation Trial 2012

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

Among the ten entries tested at Guntur,
LCC-268 recorded highest yield (1360.7 kg ha™)
followed by LCC-275 (1318.5 kg ha™) and LCC-
276 (1312.5 kg ha') which were significantly
superior to the best check Suguna (1113.1 kg ha’
"). The pooled analysis indicated that among the
ten entries tested, LCC-268 recorded highest
yield (1293.9 kg ha') followed by LCC-275
(1252.6 kg ha') and LCC-276 (1243.9 kg ha")
which were significantly superior to the best
check Suguna (1080.7 kg ha™).
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Fig. 24: Field view of Initial Evaluation
Trial of Coriander at Jobner
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Table 14: Pooled analysis data of coriander yield in Initial Evaluation Trial 2012

In IET at Jagudan, the pooled data of 3
years indicated that the yield differences among
entries were significant. The entries JCr-389
(1660 kg ha™), ICr-401 (1644 kg ha") and JCr-
384 (1605 kg ha") gave significantly higher seed
yield over the check GCr-2, which were 13.25,
12.15 and 9.46 per cent higher than GCr-2,
respectively.

Highest yield was obtained in NDCor-86
(15.83 q ha) followed by NDCor-100 (14.58 q
ha") and NDCor-87 (14.51 q ha™) at Kumargan;.
Pooled analysis data from 2012-2015 resulted
that the maximum yield was recorded in NDCor-
86 (15.07 q ha™) followed by NDCor-100 (14.56
q ha') and NDCor-87 (14.29 q ha'). ND Cor-97
(15.0%), NDCor-96 (17.1%), NDCor-87
(17.5%) and NDCor-101 (18.9%) were found
moderately resistant to stem gall.

COR/C1/3.7 Initial Evaluation in coriander
(Centre: Middle Gangetic Plain Region - Dholi)

Among eight promising entries and two
check varieties evaluated at Dholi, RD-17 was

Genotype . ((lilg;llllt:; Genotype : ':23‘;3:1]; Genotype | K';:l;;gl?nl
TCC286 . 1195772 ) SICraT7 . <l 196D NDcor-86- .~ | AS07 |
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Suguna(C) 10807  JCr-399 1803 L NDcoEd% | TS
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found significantly superior regarding number of
primary branches per plant (11.55) and yield
(22.77 q ha") as compared to best check variety
Hisar Anand (19.00qha™).

The initial evaluation trial (IET) in
coriander was conducted with ten accessions
along with Hisar Anand as check at Hisar during
2014-2015 in plots measuring 3.0 x 2.0 m. The
results indicated that DH-208 and DH-312 gave
significantly better yield over Hisar Anand
(check) showing 20.7and 19.9% increase in
yield, respectively.

Crop Management
COR/CM/5 Nutrient management trial

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

(Centre: Central plateau and hills region -
Jobner)

The genotypes UD 7, UD 563, UD 794,
RCr 20, and RCr436 were top yielders in normal
conditions while RCr-20, UD 436, UD 706, UD
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475 and UD 737 were top yielders in stress
conditions. Based on stress indices UD 706 was
found to be the desirable entry for drought
conditions, followed by UD 13, UD 36, UD 475
and UD 109

Three years data indicated that the
genotypes UD 563, UD 7, UD 794, UD 19 and
UD 112 in normal while UD 112, RCr 436, RCr
20, RCr 684 and UD 475 were top yielders in
stress conditions. Based on stress indices UD 706
was found to be the desirable entry for drought
conditions, followed by UD 475, UD 22, UD 565
andUD 11.

COR/CM/5.8 Evaluation of PGPR bioformu-
lation on coriander

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

Pooled analysis of 3 year data was done at
Coimbatore and it revealed that plant height
ranged from 39.90 cm to 42.59 cm. The highest
plant height was registered by the treatment FL
18 seed treatment. The highest number of
primary branches was registered by control. The
highest number of secondary branches (9.04)
was recorded by FK 14 seed treatment which was
on par with the FL 18 seed treatment (9.00).

Number of umbels per plant (5.59) was higher in
control. The seed yield per plot varied from
348.89 g in local variety to 496.66 g in FK 14
seed treatment.

Pseudomonas putida FK14 and
Macrobacterium paraoxydans FL18 strains
found not only in improving the yield but also in
management of wilt in Coriander at Guntur.

Pooled result of 3 years shows that
maximum seed yield of 9.1 and 9.5 q ha” and
maximum plant height (63.00 and 65.70 c¢cm )
were found when seeds were treated with
Rhizobacteria FK 14 and FL 18 respectively.
Both the treatments are statistically at par.

Crop Protection
COR/CP/6 Disease Management Trial

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

(Centre: Middle Gangetic Plain Region - Dholi)

Out of 149 germplasm tested at Dholi, 37
germplasm found highly resistant against stem
gall disease under natural conditions. Coriander
field surveyed under Sheohar districts were
found to be infested with stem gall disease
caused by Protomyces macrospores.
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VIII. CUMIN

Genetic Resources

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

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

Germplasm of cumin conserved at
Jagudan, Jobner and Sanand (Table 15)

During the experimentation period, there
was unseasonal rain after seed setting and
maturing stage of the crop. Due to this whole
crop became black and failed. The experiment
considered as vitiated at Jagudan.

A wide range of variability was found for
all the characters studied at Jobner. Out of 195
accessions, 21 accessions were better than best
check variety RZ-341 (12.8 g) on the basis of
seed yield per 5 plants. Promising accessions
identified on the basis of seed yield per plant
were JC-96-41 (19.5 g), JC-96-59 (17.5 g), Wt-
12(16.5 g),JC-96-30(16.0 g), JC-96-60 (14.5 g),
JC-96-1 (14.5 g), JC-95-24 (14 g), JC-95-32 (14
2), Wt-5 (14 g) and JC-95-104 (14 g).

At Sanand, 50 genotypes along with four
checks, GC-2, GC-3, Ge¢-4 and RZ 209 were
evaluated for agronomic, yield and yield
attributing traits. Genotypes JC-95-55 (48.4 cm),
JC-95-01 (46.8 cm) and JC-9-102 (46.8 cm) were
found to be tall genotypes. JC-94-262, JC-95-
100 and JC-94-276 were early in maturity 98, 99
and 100 days respectively. More number of

branches/plant was recorded in JC-95-24 (13.0),
JC-95-75 (8.4) and JC-95-37(8.4). More number
of umbels/plant was recorded in JC-95-75
(249.0), JC-95-34 (230.8) and JC-95-11(217.8).
Maximum number of seeds/umbellet was
recorded in JC-95-102 (8.4), JC-95-29 (8.4) and
JC-95-100(8.0). The higher per plant yield was
realized from JC-95-107(44.0 g). JC-95-75(27.0
g)andJC-95-11(22.8 g).

Fig. 25: Field view of GC-4 variety of
cumin in vegetative stage at Sanand

Screening for resistance against Alfernaria
blight disease

Fifty three (51+2) entries of cumin were
screened for the resistance against blight disease
at Jagudan. Unseasonal rain at maturity stage
resulted in failure of the crop. Minimum disease
intensity was noticed in GC-4 (75.12 %)
followed by Jc-99-12 (90.00 %). Disease
incidence ranged from 75.12 to 100.00 per cent.

Screening for resistance against powdery
mildew disease

Due to unseasonal rain there was total
crop failure due to high intensity of blight at

Table 15: Cumin germplasm collections at various AICRPS centres

 Centre ~ Indigenous T_ Exotic ‘Total
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Jagudan. So powdery mildew intensity was not
considered.

Screening for resistance against wilt disease

At Jagudan 38 (35+3) entries of cumin
were screened for the resistance against wilt
disease under wilt sick plot condition. Overall
wilt incidence was very high. Minimum disease
intensity was noticed in GC-4 (41.75 %) and it
was followed by GC-3 (48.50 %). Disease
incidence ranged from41.75 to 100.00 per cent.
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Fig. 26: Field view of cumin experimentation
at Mandor

CUM/C1/1.2 Multilocation evaluation of
cumin germplasm

(Centre: Central plateau and hills region -
Ajmer)

In an MLT at Ajmer 20 entries were
tested along with 2 check varieties. Among the
tested entries and check varieties days to 50%
flowering ranged from 67 days (JC-95-110) to 78
days (GC-4) and minimum days to 50%
flowering was taken by JC-95-110 (67 days).
Whereas in case of seed yield per plant maximum
seed yield per plant observed was 3.30 g plant’
by GC-4 (check). Low incidence of fusarium wilt

was noticed in 10 entries (ACU-1-2010, ACU-2-
2007, ACU-3-2004, ACU-4-2001, ACU-5-2010,
ACU-6-2010, ACU-7-2010, ACU-8-2010,
ACU-9-2010, ACU-10-2010) and also in check
variety GC-4 whereas alternaria blight incidence
was high in all the entries.

Crop Improvement
CUM/CI/2 Coordinated Varietal Trial

CUM/CI/2.4 Coordinated Varietal Trial
2013

(Centres: Central plateau and hills region
Ajmer; Gujarat plains and hills region
Jagudan; Central plateau and hills region
Jobner

This trial is started in the year 2013-14
andisinthe 2" year of progress.

Coordinated varietal trial of cumin was
laid out with 6 test entries and two checks in RBD
at Ajmer. Among the entries and check varieties
tested GC 4 (national check) recorded the highest
yield of 671.30 kg ha" followed by CUM-25
(623.03 kg ha') which were on par with each
other.

At Jagudan during the experimentation
due to unseasonal rain, it has affected the crop
and whole crop failed.

At Jobner in Rabi 2014-15, ten entries
were evaluated in RBD with 3 replications in a
plot size of 3 x 2.4 sq. m. The seed yield ranged
from 343.40 to 637.15 kg ha'. Of the ten entries
evaluated, CUM-23 recorded maximum seed
yield of 637.15 kg ha" followed by RZ-345 check
(633.33 kg ha'), CUM-24 (626.04 kg ha") and
CUM-25 (600.00 kg ha"), while lowest seed
yield 0f 343.40 kg ha” was recorded in CUM-22.
In terms of disease incidence national check GC-
4 was found to be resistant to wilt disease and
among the entries all the entries were susceptible
to wilt and blight disease.




Table 16: Performance of cumin e
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ntries in coordinated varietal trial 2013

Enteics Seed yield (kg ha")
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EECLM20E e ! 446.60 509.03
_ cuMm21 . 50889 S
. CUM-22 520.89 343.40 e
_ CUM-23 R R T B

CUM-24 | 599.25 626.04
 CUM-25 | 623.03 | 600.00
GC-4 (National check) f 476.25 iS00
 Local check | e71.30RZ209) g' 508.68 (RZ-19)
~ Local check = g 572.57 (RZ-223) |
. Local check s e T esneeas) |
Mean T B BT T |
~ CD(0.05) ol 72.52 I 88.40 |
VR | 13.07 ey

CUM/C1/3 Varietal Evaluation Trial
CUM/CI/341ET on Cumin 2012

(Centre: Central plateau and hills region -
Jobner)

This trial started in the year 2013-14 and
is in the 2™ year of progress. Seed yield ranged
from 197.22 to 432.99 kg ha'. Of the ten entries
evaluated, UC-260 recorded maximum seed
yield of 432.99 kg ha' followed by UC-238
(359.72 kg ha™"), UC-242 (352.43 kg ha"') and
UC-265 (322.92 kg ha'), while lowest seed yield
of 197.22 kg ha" was recorded in local check.
Entries were tested against wilt and blight
disease and none of entries was found resistant
against wilt disease. Entries UC-234, UC-238,
UC-265, Rz-19 and local were observed
moderately resistant against blight disease.

Crop management
CUM/CM/5 Nutrient Management Trial

CUM/CM/5.1 Identification of drought
tolerance

(Centre: Central plateau and hills region -
Jobner)

At Jobner 30 genotypes were screened
for drought tolerance, among the genotypes
screened UC 238, UC 339, UC 293, RZ 223 and
RZ 209 in normal conditions while UC 250, UC
245, UC 247, UC 257 and UC 249 in stress
conditions were top yielders. Based on stress
indices UC 250 was found to be the desirable
entry for drought conditions, followed by UC
247,UC249,UC234,UC 238 and UC 257.

Crop Protection
CUM/CP/6 Disease Management Trial

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

(Centre: Gujarat plains and hills region -
Jagudan)

During the experimentation period, there
was unseasonal rain after seed setting and
maturing stage of crop. So whole crop turned
black and there was crop failure. The experiment
considered as vitiated.
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IX. FENNEL

Genetic Resources

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

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

Table 17 shows the germplasm collection
and maintained at various AICRPS centres

Out of sixty one accessions evaluated at
Dholi, only 16 accessions namely, RF-59, RF-
58,RF-33, RF-38, RF-68, RF-29, RF-65, RF-19,
RF-31, JP-494, JF-303, HF-116, RF-27, NDF-6,
JF-376 and RF-5 gave the highest yield ranging
from 80.00 to 115.92 g per plant as compared to
the best check variety GF-11(78.50g per plant).
Among sixteen promising accessions, RF-59
produced the highest seed yield of 115.92 g per
plant followed by RF-58 (107.18 g per plant).

At Kumarganj, 140 germplasm
accessions of fennel were evaluated and among
them NDF-46 (12.65 q ha') was found to be
promising followed by NDF-5 (12.50 g ha) and
NDF-84 (12.30 g ha) in comparison to GF-2 and

RF-101. Incidence of powdery mildew was
observed in the month of April and May.
Maximum incidence was found in HF-121
(86.6%) and HF-123 (80.0%) whereas minimum
incidence was observed in RF-101, RF-117 and
RF-110.

During the kharif season, 136 indigenous
and 2 exotic entries of fennel were evaluated for
different yield attributes with two checks i.e. GF-
2 and GF-12, at Jagudan. Among them eight
entries observed dwarf type, having < 150 cm
plant height. Seven entries had good branches i.e.
> 17 branches per plant. 10 entries recorded > 60
umbels per plant. Twelve entries were promising
for more seeds per umbellate i.e. > 43 seed per
umbellate. Seven entries observed early
maturing (< 207 days). Thirteen entries isolated
as high yielders which recorded >192 g plant’
grain yield.

A wide range of variability was found for
all the characters studied at Jobner. Out of 254
accessions, 36 accessions were better than best
check variety RF-178 (107.72 g) on the basis of
seed yield per 5 plants. Promising accessions
identified on the basis of seed yield per plant
were UF-175(242.50 g), UF-193 (205.52 g), UF-
58 (180 g), UF-230 (165.82 g), UF-198 (159.26
g), UF-200 (156.44 g), UF-194 (154.65 g), UF-
154(149.84 g) and UF-185(143.26 g).

Table 17: Germplasm collection of fennel in various AICRPS centres

Indigenous —r
Centre Cultivated Total
| Existing ~ Addition (2014 -15)
. Dholi T el s Tl 51 = =
G ' 2 | - L 53
Hisar 154 6 e 160
T SR e e R
Jq_lﬂ'ggr = 137 i - ; 137
~ Kumarganj 140 =i : BT
Pantnagar : 21 ' - 21
Dol = ey e 10 = 649




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

During kharif season, total 31 entries of
fennel were screened under natural conditions at
Jagudan for incidence of Ramularia blight
disease. None of the entry was found free from
the Ramularia blight. Minimum intensity of
disease was noticed in JF-672 (31.19 %) and it
was followed by JF-675 (33.54 %), JF-671-1
(34.68 %), JF-675-1 (35.58 %) and JF-671-3
(38.21%). The per cent disease intensity ranged
from31.19t072.26 %.

During rabi season, total sixty two (60
+2) entries of fennel were screened under natural
conditions at Jagudan. None of the entries were
found free from the Ramularia blight intensity.
The minimum intensity of Ramularia blight was
noticed in JF-672 (29.25 %) and it was followed
by JF-671-2 (35.12 %), JF-671-3 (35.18 %), JF-
675 (35.18 %) and JF-675-1 (35.20 %). The per
cent disease intensity was ranged between 29.25
and 69.24 per cent

FNL/CI/1.2 Multilocation evaluation of
fennel germplasm

(Centres: Central plateau and hills region -
Ajmer, Jobner; Middle Gangetic Plain Region -
Kumarganj)

At Ajmer among the accessions tested
AF-1 registered the highest yield of 486 g plant’
followed by RF-125 (386 g plant™).

At Jobner out of 52 accessions, only 4
accessions were found better than best check
variety NC-1 (83.13 g). Some of the promising
accessions identified on the basis of yield per 5
plants were GKKB-170 (105.00 g), RF-38
(101.53 g), HF-136 (98.05 g), SKCU-09-20
(94.16 g), RF-63 (82.56 g), RF-57 (78.71 g), RF-
62 (75.99 g), GK/RM/AK-27 (75.15 g) and
NDF-44 (74.71 g) and HF-133 (74.09 g).

In an MLT at Kumarganj maximum yield
was recorded in JF-625 (12.30 g ha™) followed by
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RF-15 (12.10 q ha") and NDF-37 (11.70 q ha™).
Pooled data of 3 years showed that maximum
seed yield was observed in JF-625 (12.73 q ha)
followed by RF-15 (12.67 q ha') and RF-38
(12.43 qha'). Powdery mildew infestation was
recorded highest in HF-141 (80.0 %) and lowest
in Hf-132 (10.0 %). Whereas GK/RM/AK-24
and HF-138 were found resistant against
powdery mildew .

Crop Improvement
FNL/C1/2 Coordinated Varietal Trial

FNL/C1/2.5 Coordinated Varietal Trial on
Fennel 2012 Series VIII

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

Fig. 27: Field view of coordinated varietal
trial of fennel at Jobner

At Ajmer all the tested entries showed
significant differences with respect to growth
and yield characters. With respect to plant height
NDF 45 and NDF 46 recorded the highest plant
height of 190 and 185 cm respectively. More
number of umbels per plant was recorded in HF
119 and AF-05-1-3 (71.13 and 68.67
respectively). Whereas test weight was
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maximum in JF-671-1 and JF-674-1 (6.5 and
6.22 g respectively). AF 05-1-3 recorded the
highest yield of 17.52 q ha" followed by AF 1
(check)i.e., 16.54qha".

Twelve genotypes of fennel were tested
at Jabalpur. Among the genotypes AJ Fnl 2
(85.76days) exhibited early flowering.
Maximum number of branches (7.74), Number
of umbel / plant (29.433) and yield (20.58 q ha™)
wasrecorded in RF 205.

The analysis of variance revealed
significant differences among the entries for all
the traits including seed yield at Jobner. Seed
yield ranged from 17.07 to 23.74 q ha". Of the
fourteen entries evaluated, entry HF 119
recorded maximum seed yield of 23.74 q ha’
followed by UF 278 (23.59 qha), UF 157 (23.57
gha'), AF 05-1-3 (22.79 g ha"), JF-674-1 (22.31
q ha'), RF-143 S/check (21.07 qha') and JF-
671-1 (20.85 qha'), while lowest seed yield of
17.07 q ha' was recorded in NDF 45. Mean
performance of the entries evaluated in CVT of
fennel over 2012-13 to 2014-15 revealed
superior performance of UF 157 yielding 24.05
q ha' followed by AjFnl 2 (23.73 g ha™), AF 05-
1-3(22.17 q ha™), UF 278 (21.96 q ha") and RF-
281 check (21.76 q ha™), while lowest seed yield
of 16.49 qha" was recorded in NDF 46.

After three years experimentation (2012-
13 to 2014-15) at Dholi, among ten entries and
three check varieties, all entries were found non-
significant regarding yield and yield parameters
as compared to best check variety Rajendra
Saurabh.

Out of 13 entries evaluated at
Kumarganj, maximum yield was recorded in
AJFnl — 2 (12.36 q ha") followed by NDF-45
(12.08 q ha'') and NDF-46 (11.94 q ha). Three
years pooled data showed that maximum seed
yield was recorded in AJFnl — 2 (12.87 q ha")
followed by AF 05-1-3 (12.28 q ha') and NDF-
46 (1221 q ha'). Lowest powdery mildew
severity was found in AJFnl-2 (20.0 %).

At Hisar plant height ranged from 128.4
to 182.6 cm, number of branches 8.7 to 10.2,
umbels per plant 32.4 to 46.4, umbellate per
umbel 26.7 to 44.6 and seeds per umbel 398.6 to
682.9 Maximum seed yield recorded was 22.86 q
ha' in NDF 46 followed by NDF 45 (21.95 q ha™)
and AF-05-1-3 (18.68 qha™)

In CVT at Jagudan, the pooled over three
year data indicate that the entries JF -674-1
(1426 q ha') and JF-671-1 (13.96 q ha")
recorded higher seed yield over GF-12, which
were 13.78 and 11.41 percent higher than best
check GF-12.

Significant differences were observed for
all the characters except umbellate per umbel at
Pantnagar. Highest yield (26.62 q ha') was
recorded in JF-671-1 followed by HF 119 (25.13
g ha"). On the basis of three year data maximum
seed yield (27.70 q ha") was recorded in HF-119
and followed by RF-205 national check (25.68 q
ha™).

FNL/CI/3 Varietal Evaluation Trial
FNL/CI/3.3 Initial Evaluation Trial 2014

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

The trial is in the 17 year of progress. In
rabi 2014-15, ten entries were evaluated at
Jobner. The analysis of variance revealed
significant differences among the entries for all
the traits including seed yield. Seed yield ranged
from 15.81 to 23.96 q ha'. Of the ten entries
evaluated, entry UF-286 recorded maximum
seed yield of 23.96 q ha' followed by UF-287
(22.61 q ha"), UF-288 (22.35 q ha"), RF-205
check (21.48 q ha'), and UF-283 (20.64 q ha'),
while lowest seed yield of 15.81 q ha' was
recorded in UF-281.

Among the 10 entries tested at Pantnagar
maximum seed yield (25.12 g ha) was recorded




in PF-5, followed by PF-7 (24.16 g ha™).

At Hisar 10 entries were tested and the
results indicated maximum seed yield (21.65 q
ha') was recorded in HF-179 followed by HF-
146 (19.72 q ha') showing an increase of 21.6
and 19.7 % over HF-33 (check), respectively.

FNL/C1/3.4 Initial Evaluation Trial 2012

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

Among 9 entries and 2 checks evaluated
at Dholi, 4 entries namely, RF-15, RF-68, RF-16
and RF-62 produced significantly higher yield
(20.12, 18.85, 16.82 and 16.81 q ha’
respectively) as compared to best check variety
GF-11 (14.60 q ha'). Among four high yielding
entries, RF-15 gave the highest number of
primary branches per plant(13.33), number of
umbelets per umbel (83.68), number of grains
per umbellet (42.22) and yield (20.12 q ha™)
followed by RF-68 ie., number of primary

Table 18: Performance of Fennel entries in IET at Kumarganj (3 years pooled data)
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branches per plant (12.89), number of umbels per
plant (72.16), number of umbellets per umbel
(41.78), number of grains per umbellet (42.44)
andyield (18.85qha").

At Kumarganj maximum yield was
recorded in NDF-51(13.54 q ha') followed by
NDF-67 (13.54 qha")and NDF-52 (12.70 g ha™").
Pooled data of 3 years showed that maximum
seed yield was registered by NDF-51(13.69 q ha
") followed by NDF-67 (13.05 q ha') and NDF-
52 (12.75 q ha"). Powdery mildew of fennel was
appeared in 2" week of April. The severity was
found minimum (2.5 %) in NDF-51 and NDF-63
(5.0%). The maximum severity was observed in
NDF-69 (75%) followed by NDF-73 (63.3%)
and NDF-66 (62.5%).

In IET at Jagudan, the pooled over three
year data indicated that the entries JF-576 (14.36
q ha') and JF-2012-9 (14.01 q ha') gave
significantly higher seed yield over GF-12,
which were 14.95 and 12.20 percent higher than
best check GF-12.

SLNe | Genotype et ..__.‘?e_'d(q e ) Sl Mean yield
| 2012-13 2013-14 2014-15 (g ha)
kel ' NDF-51 13.74 14.01 18345 1360 = |
2 | NDF-52 D R 13.08 iR e
3 | NDF-53 12.56 12.7 12,08 " 1245
L4 NDF-59 BB e e o e 11.73 12.05
5 NDF-63 e Egs W = 510163 11.87 12.25
BT PRCE N e i B G U i
I NDE-67 13.12 13.19 12.84 305
| 8 NDF-69 12.39 12.56 i s
|9 | NDF-70 12.87 12.91 222 | D67
[ RO e e e ey e T
11 RF-101(Ch) 11.04 11.11 I 102 10.78
SEm (+) 0.67 |
5 CD (%) (TR0 0 0 A A
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Crop Management
FNL/CM/5 Nutrient Management Trial

FNL/CM/5.3 Micro irrigation management in
fennel

(Centres: Central plateau and hills region -
Jobner)

The results showed that drip irrigation at
different IW/CPE ratios significantly increased
growth parameters, yield attributes, yields,
economics, water use efficiency, water saving
and yield increase over surface irrigation at
IW/CPE ratio 1.0 (control). The results further
revealed that the drip irrigation at an IW/CPE
ratio 0.8 with paired row planting, being at par
with 0.8 IW/CPE ratio in normal row planting
and drip irrigation at 1.0 IW/CPE ratio in normal
and paired row planting, recorded significantly
higher plant height (124.57 c¢m), number of
branches/plant (6.32), umbels/plant (31.80),
umbellets/umbel (23.51), seeds/umbel (453.9),
test weight (5.71 g), seed yield (31.26 q ha"),
straw vyield (73.72 q ha'), net returns (Rs
200860/ha) and B:C ratio (6.98) over 0.4 and 0.6
IW/CPE ratios with normal and paired row
planting. Similarly, drip irrigation at an IW/CPE
ratio 0.6 with paired row planting, being at par
with 0.6 IW/CPE ratio in normal row planting,
also significantly increased the above parameters
over 0.4 IW/CPE ratio with normal as well as
paired row planting. The paired row planting at
0.4 IW/CPE ratio also significantly increased the
all parameters over normal row planting at the
same drip irrigation level. However, the drip
irrigation at higher level of 1.0 IW/CPE ratio
could not bring significant increase over
irrigation at 0.8 IW/CPE ratio.

The results further indicated that water
use efficiency and water saving progressively
decreased with increasing levels of drip
irrigation from IW/CPE ratio 0.4 to 1.0, however,
per cent yield was increased progressively with
increase in drip irrigation levels. Drip irrigation

at 0.8 IW/CPE ratio with paired row planting,
remained comparable to drip irrigation at 1.0
IW/CPE ratio, recorded higher water use
efficiency (6.96 kg/ha-mm), water saving (18.9
%) and yield increase (107.4 %) over surface
irrigation at 1.0 IW/CPE ratio (control).
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Fig. 28: Effect of different irrigation schedule
on seed yield (q ha™) and yield increase

(%) in fennel

T1 - Surface irrigation IW/CPE 1.0 (Normal row)
T2 - Drip IW/CPE 1.0 (Normal row)

T3 - Drip IW/CPE 1.0 (Paired row)

T4 - Drip IW/CPE 0.8 (Normal row)

T5 - Drip IW/CPE 0.8(Paired row)

T6 - Drip IW/CPE 0.6 (Normal row)

T7 - Drip IW/CPE 0.6 (Paired row)

T8 - Drip IW/CPE 0.4 (Normal row)

T9 - Drip IW/CPE 0.4 (Paired row)

FNL/CM/6.3 Evaluation of PGPR bioformu-
lation in fennel

(Centres: Trans Gangetic Plain Region - Hisar;
Gujarat plains and hills region - Jagudan;
Eastern plateau and hills region - Raigarh;
Central plateau and hills region - Ajmer)

At Raigarh pooled data of 3 years shows
that maximum seed yield of 8.90 and 9.70 q ha’
and maximum plant height (154.96 and 160.16
cm ) was registered when seeds were treated with
Rhizobacteria FK 14 and FL 18 respectively.
Both the treatments found statistically at par.




Crop Protection
FNL/CP/6 Pest Management Trial

FNL/CP/6.2 Field evaluation of different
insecticides/botanicals against seed midge
Systole albipennis Walker fennel

(Centre: Gujarat plains and hills region —
Jagudan; Central plateau and hills region -
Jobner)

At Jobner, minimum (14.90 %) seed
midge infestation and maximum seed yield 24.53
q ha' was recorded with spray of Acetamiprid 20
SP @ 0.004 % and was followed by
Thiamethoxam 25 WG @ 0.0084 % which
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resulted in 16.75 % seed midge infestation and
22.53 q ha' seed yield. Control (No treatment)
resulted maximum (24.08%) seed midge
infestation and minimum 14.64 q ha seed yield.
Pooled data of three years revealed that out of
nine treatments minimum (14.45 %) seed midge
infestation and maximum seed yield 22.50 q ha”
was recorded with spray of Acetamiprid 20 SP @
0.004 % with highest B: C ratio 9.20 and it was at
par with Thiamethoxam 25 WG @ 0.0084 %
resulted 16.10 % seed midge infestation and
2091 q ha' seed yield and B: C ratio 8.28.
Control resulted in maximum (25.72%) seed
midge infestation and minimum 14.56 q ha™ seed
yield with 5.80 B: C ratio
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X. FENUGREEK

Genetic Resources

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

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

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

Among 168 accessions of fenugreek
evaluated at Dholi, only seventeen accessions
namely RM-197, RM-16 (IC-590122), UM-361,
RM-198, (IC-590126), RM-112, RM-205, RM-
186, (IC-590108), RM-185 (IC-590104), RM-
192 (IC-590124), RM-191 (IC-590098), RM-
196 (IC-590105), HM-10, UM-66 and RM-144
(IC-590121) gave the highest yield ranging from
32.50 to 54.15 g per five plant as compared to
best check variety Rajendra Kanti (30.00 g per
five plant). Among best 17 accessions, RM-197
produced the highest yield of 54.15 g per five
plants followed by RM-16 (IC-590122) i.e.,
52.00 g per five plants.

At Guntur centre 124 germplasm lines
along with four checks were evaluated in

Augmented Block Design. The first five
promising entries for yield were LFC-18 (7.56 g
plant”), LFC-19 (7.08 gplant"), LFC-123 (6.87 g
plant’), LFC-78 (6.70 g plant') and LFC-34
(6.44 g plant") which were significantly superior
to the check APHU Methi-1 (2.22 g plant).

At Jagudan 75 entries including GM-2 as
check were evaluated for different characters.
Among them 10 entries were found tall types
having > 72.0 cm plant height. 11 entries
recorded > 6.7 branches per plant. 12 entries
recorded > 30 pods per plant. More seeds per pod
i.e. > 17.2 found in 10 entries. 11 entries were
found early maturing (100 days), bold seeded
having equal or more test weighti.e. > 12.60 and
found promising for yield which recorded> 6.0 g
plant”.

348 germplasm accessions were
evaluated along with three checks namely RMt-
1, RMt-361 and local at Jobner. A wide range of
variability was found for all the characters
studied. Out of 348 accessions, 26 accessions
were better than best check variety RMt-143
(40.97 g). Some of the promising accessions
identified on the basis of yield per 5 plants were
UM-27 (71.00 g.), UM-378 (54.60 g.), UM-274
(52.31 g.), UM-220 (51.24 g.), UM-218 (51.20
g.), UM-161 (49.39 g.), UM-230 (48.62 g.), UM-
223 (48.26 g.) and UM-229 (48.03 g).

Table 19: Germplasm collection of fenugreek in various AICRPS centres

Indigenou_s" |
Centre - : —— Total
Existing Addition (2014 -15)
__Dhoh R o = | S
~ Guntur ' ' 124 2 ' | 124
., _I'__ﬁ_sgr A b R T TR e . = 363 _._.1_6"""_"'"_ TR 'I '—"_'._3,'7'3':"" S S |
Jagudan Xl 75 - el B 75
Jobner Bl N o R AR
Kumarganj 176 - ‘ 176
Eror i e : s 3
Total : 1318 14 1332




187 germplasm accessions were
evaluated at Kumarganj centre and the entries
found promising are NDM-19 (15.30 q ha™) and,
NDM-18 (15.10 q ha") in comparison to Hisar
Sonali (11.40 q ha'). Cercospora leaf spot
incidence was 30.0 to 86.3 % at the time of
flowering and pod formation stage in all
genotypes due to heavy rainfall in February and
March.

FGK/CI/1.2 Multilocation evaluation of
fenugreek germplasm

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

Fifty genotypes with five checks were
evaluated at Ajmer among the genotypes tested
AM-298 recorded the highest seed yield per plant
(7.95 gplant™) followed by AM-293 (7.4 g plat™).

Seventy (70) germplasm accessions from
different parts of country were evaluated along
with four checks namely NC-1, NC-2, RMt-]
and RMt-365 at Jobner. OQut of 74 accessions, 14
accessions were found better than best check
variety NC-2. Some of the promising accessions
identified on the basis of yield per 5 plants were
JFg.201, HM-278, J.Fg.219, NDM-72, AM-
298, AM-297, HM-280, HM-282, J.Fg.266, AM-
295,1.Fg.-15,NDM-61,J.Fg.250 and RM-194.

Forty accessions of fenugreek were
evaluated under multilocation testing along with
Hisar Sonali and Hisar Suvarna as checks at
Hisar. The seed yield of the germplasm material
ranged from 14.3 g plant” (JFg-219) to 26.7 g
plant’ (HM-281). The most promising lines for
seed yield were HM-273, HM-278, HM-281,
RM-30, RM-28, AM-295 and NDM-43.

At Kumarganj maximum yield has been
recorded by NDM-95 (8.8 q ha) followed by
AM-293 (8.5 g ha'). Pooled data analysis (2012~
15) showed that the genotype NDM-95 recorded
highest seed yield (8.9 qha") followed by NDM-
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108 (8.8 q ha') and NDM-90 (8.7 q ha").
Minimum Cercospora leaf spot infection was
observed in NDM-110 (20.0%) followed by PEB
(25%), NDM-81 (30%) and AM-305 (35%)
whereas as maximum intensity was observed in
JEG-240,AM-273,JFG-13 and AM-301.

Crop Improvement
FGK/C1/2 Coordinated Varietal Trial

FGK/C1/2.3 Coordinated Varietal Trial 2012
Series VIII

(Centres: Central plateau and hills region -
Ajmer, Jabalpur, Jobner; Southern plateau and
hills region - Coimbatore; Middle Gangetic
Plain Region - Dholi, Kumarganj; East coast
plains and hill region - Guntur; Trans Gangetic
Plain Region - Hisar; Gujarat plains and hills
region - Jagudan, Navsari; Western Himalayan
Region - Pantnagar; Eastern plateau and hills
region - Raigarh; Western dry region - Kota)
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Fig. 29: Field view of fenugreek
CVT at Kota and Pantnagar
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At Ajmer highest yield was recorded for
AFg5(25.69 qha') followed by LFC 98 (22.01 q
ha'). Among the checks the highest yielder was
recorded by AFg-3 with 21.66 q ha' seed yield.

At Jabalpur, early flowering among the
genotypes was observed in the genotype NDM
69 (42.3 days) and also this genotype gave
maximum pod length (11.1 cm) and number of
branch (5.4) whereas maximum yield was
obtained by UM 354 (27.20 g ha™).

The analysis of variance revealed
significant differences among the entries for all
the traits including seed yield at Jobner. The seed
yield ranged from 20.00 to 30.18 q ha". Of the
eighteen entries evaluated, entry NDM 69
recorded maximum seed yield of 30.18 q ha’
followed by RMt-361 check (28.10 q ha), Hisar
Sonali Check (28.03 g ha™), UM 202 (26.62 q ha
") and JFg 266 (26.18 q ha™), while lowest yield
of 20.00 q ha" was recorded in Rm 188. Entries
JFg 245, JFg 266 and AFg 6 were found to be
moderately resistant against powdery mildew
disease.

Fourteen fenugreek genotypes along
with three checks were evaluated at Coimbatore.
The genotype LFC 98 recorded the highest seed
yield of 4.31 q ha' as compared to Hisar Sonali
and Rmt-362 (national check) which recorded
the seed yield of 3.02 q ha' and 3.12 q ha’
respectively.

Three years (2012-13 to 2014-15) pooled
data from Dholi shows that among 14 entries and
3 check varieties, 3 entries namely — NDM 69,
RM 194 and AFg 6 gave significantly higher
yield (18.51,17.77 and 17.64 q ha" respectively)
as compared to best check variety Rajendra Kanti
(15.67 g ha"). Among best three entries, NDM 69
produced the highest number of primary
branches per plant (9.31) and seed yield (18.51 g
ha™) followed by RM 194 i.¢., number of primary
branches per plant (9.20) and yield (17.77 g ha").

Highest yield at Kumarganj centre was
obtained in RM 188 (13.29 q ha") followed by

JFg 245 (12.98 qha') and UM 202 (12.84 g ha).
Three years pooled data showed highest seed
yield in JFg 245 (14.02 q ha) followed by UM
202(14.00gha")and AFg5(13.88 qha"). Dueto
heavy rainfall in March, 2015 Cercospora leaf
spot infection increased rapidly and caused
heavy yield loss. Minimum leaf spot intensity of
18.69 % was recorded in RM-361(Ch) followed
by LFC 98 (21.85%), UM 202 (24.03%), JFg 245
(24.48%) and AFg 5 (25.60%).

At Guntur among the seventeen entries
evaluated, UM 202 (16.69 g ha), UM 354 (16.27
qha'), LFC 98 (15.36 qha") and AFg 5 (14.76 q
ha') recorded significantly higher yield than
check APHU Methi -1 (13.64 q ha"). The pooled
analysis indicated that among the seventeen
entries tested, UM 202 (16.40 q ha'), UM 354
(15.79 qha') and LFC 98 (15.28 g ha") recorded
significantly higher yield than check APHU
Methi-1(13.19qha’).

= Yield (g/fha)

At Hisar significant differences were
obtained for all the parameters. Plant height
ranged from 106.7 to 123.5 cm, pods per plant
90.1 to 104.8, length of pods 7.3 to 8.9 and seeds
per pod 14.8 to 18.1. Maximum seed yield (23.84
q ha') was recorded in LFC 93 followed by HM
259(22.77qha")and UM 354 (20.47 qha™).

Three years mean data at Jagudan shows
that the entries AFg 5 (19.66 q ha'), JFg 245
(18.88 q ha') and NDM 69 (18.69 q ha)
recorded higher yield over best check GM-2 and




which were 16.24, 11.65 and 10.53 per cent
more over best check GM-2.

Out of 16 entries evaluated at Navsari,
UM 354 (13.58 qha'), AFg 5 (13.45qha"), AFg
6 (12.46 q ha') and LFC 98 (12.34 g ha")
recorded higher seed yield over national as well
as local check. All these four high yielding
entries were also found significantly superior in
performance for number of pods per plant and
number of seeds per pod over both the checks. At

Pantnagar significant differences were
observed for all the character except for number
of primary branches per plant, number of
secondary branches per plant and days to
maturity. Maximum seed yield (24.30 g ha') was
recorded in UM-354, followed by RMt-361
(23.98 g ha). On the basis of 3 years pooled data
maximum yield was recorded in local check Pant
Ragini (23.41 g ha") followed by UM-354 (23.24
gha).

Entry UM 354 (9.16 q ha") recorded

" higher seed yield followed by entry AFg 5 (2.04 q

ha') and LFC 98 (2.03 q ha') at Raigarh and

showed moderate resistant to powdery mildew
disease.

At Kota the seed yield of fenugreek
ranged from 8.33 — 16.67 q ha”. During the third
and final year of evaluation, Hisar Sonali (NC)
was found to be the best performing entry in
terms of seed yield, yielding 16.67 q ha’
followed by JFg 245 (15.63 q ha') and UM 202
(13.72qha"). JFg 245 (15.63 qha™) showed 25 %
higher yield over the check RMt 361. The mean
days to flowering ranged from 61 days (RMt
361) to 69 days (Hisar Sonali); days to maturity
from 125 days (RMt - 361) to 133 days (Hisar
Sonali); plant height ranged from 74.93 cm (HM
259) to 88.60 cm (AFg 6); pods per plant from
8.20 (JFg 266 ) to 11.67 (RM 194); pod length
from 6.20 cm (JFg 245) to 6.93 cm (UM 202);
seeds per pod from 13.23 (JFg 266) to 22 (RM
194) and test weight from 10.99 g (HM 259) to
13.29 g(LFC 98 and RM 188).
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FGK/CI/3 Varietal Evaluation Trial
FGK/CI1/3.4 Initial Evaluation Trial 2012

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

Among the nine germplasm lines tested
at Guntur, five entries i.e. LFC-78 (12.41 g ha"),
LFC-90 (12.40 q ha"), LFC-118 (12.38 q ha"),
LFC-72 (12.37 q ha') and LFC-85 (12.31 g ha)
were found to be significantly superior to the best
check APHU Methi-1 (10.69 q ha"). Pooled
analysis indicated that among the ten entries
tested, LFC-90 (11.63 q ha'), LFC-72 (11.54 q
ha'), LFC-78(11.53 qha"), LFC-118 (11.52 qha’
") and LFC-85 (11.43 q ha") were found to be
significantly superior to the best check APHU
Methi-1(9.92qha™).

Ten entries were evaluated at Kumarganj
and among them NDM-79 (14.58 q ha’)
followed by NDM-82 (13.47 q ha') and NDM-
81(13.33 g ha™) found to be high yielding. Three
year pooled data showed maximum seed yield in
NDM-79 (16.30 q ha") followed by NDM-82
(15.30 q ha') and NDM-81 (15.01 q ha").
Cercospora leaf spot was found minimum in
NDM-82 (25.85 %) and maximum in NDM-107
(65.01%).
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Fig. 31: Yield performance of fenugreek entries in
initial evaluation trial at Kumarganj centre
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At Jagudan pooled data of three years
indicated that entry JFg-268 (18.65 q ha™) gave
significantly higher yield over check GM-2
(16.87 q ha) followed by JFg-224 (18.17 g ha™)
which were 11.88 and 8.97 per cent higher over
the check GM-2, respectively.

The seed yield ranged from 21.41 to
33.93 q ha' at Jobmer. Of the ten entries
evaluated, entry UM-221 recorded maximum
seed yield of 33.93 q ha' followed by UM-294
(30.46 g ha'), UM-161 (28.28 q ha') and RMt-
305 check (28.14 q ha'), while lowest yield of
21.41 q ha" was recorded in Local check. Mean
performance of the entries evaluated in IET of
fenugreek over 2012-13 to 2014-15 revealed
superior performance of UM-221 yielding
26.76 q ha' followed by UM-161 (26.56 q ha™),
UM-294 (26.32 gha") and UM-28 (24.08 qha"),
while lowest seed yield of 19.14 q ha' was
recorded in Local check. Entries UM-161, UM-
347 and UM-379 were observed moderately
resistant against powdery mildew disease.

FGK/CI/3.6 Initial Evaluation Trial on
fenugreek

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

Among 8 promising entries and 2 check
varieties tested at Dholi, RM-204 gave
significantly higher number of pods per plant and
yield per hectare (21.11 q ha") as compared to
check variety Rajendra Kanti (17.00 g ha™).

The initial evaluation ftrial (IET) in
fenugreek was conducted with eight accessions
along with Hisar Sonali and Hisar Suvarna as
check during 2014-15 in plots measuring 3.0 x
1.2 m at Hisar. The results indicated that
maximum mean seed yield was recorded in HM-
273 (26.96 q ha™) followed by HM-355 (26.80 q
ha") showing an increase of 14.9 and 14.2 % over
Hisar Sonali (check), respectively.

Crop Management
FGK/CM/5 Nutrient Management Trial

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

(Centre: Central plateau and hills region -
Jobner)

Thirty genotypes were evaluated for
drought tolerance in fenugreek at Jobner. Three
years data indicated that the genotypes UM 112,
UM 100, UM 118, UM 163 and UM 302 in
normal while UM 112, UM 124, UM 302, UM
163 and UM 118 in stress conditions were top
yielders. Based on stress indices UM 140 was
found to be the desirable entry for drought
conditions, followed by UM 124, UM 126, UM
321 and UM 116.

FGK/CM/5.3 Micro irrigation management
in fenugreek

(Centre: Central plateau and hills region -
Jobner)

The results showed that drip irrigation at
different IW/CPE ratios, except 0.4 IW/CPE
ratios with normal and paired row planting,
significantly increased growth parameters, yield
attributes, yields, economics, water use
efficiency, water saving and yield increase over
surface irrigation at IW/CPE ratio 1.0 (control).
The results further revealed that the drip
irrigation at an IW/CPE ratio 0.6 with paired row
planting, being at par with 0.6 IW/CPE ratio in
normal row planting and drip irrigation at 0.8 and
1.0 IW/CPE ratio in normal and paired row
planting, recorded significantly higher plant
height (103.07 c¢cm), number of branches/plant
(5.45), pods/plant (30.38), seeds/pod (16.60),
pod length (12.03 cm), test weight (13.32), seed
yield (18.77 g/ha), straw yield (47.27 q ha™), net
returns (Rs 45952/ha) and B:C ratio (2.57) over
0.4 IW/CPE ratio with normal and paired row
planting and surface irrigation at IW/CPE ratio




1.0. However, the drip irrigation at higher level
of 1.0 and 0.8 IW/CPE ratio could not bring
significant increase over irrigation at 0.6
[W/CPE ratio.

The results further indicated that water
use efficiency and water saving progressively
decreased with increasing levels of drip
irrigation from IW/CPE ratio 0.4 to 1.0, however,
per cent yield was increased progressively with
increase in drip irrigation levels. Drip irrigation
at 0.6 IW/CPE ratio with paired row planting,
remained comparable to drip irrigation at 1.0 and
0.8 IW/CPE ratio, recorded higher water use
efficiency (6.74 kg/ha-mm), water saving (35.3
%) and yield increase (49.3 %) over surface

Seedyield (g/ha)

Fig. 32: Seed yield of fenugreek as
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irrigation at 1.0 IW/CPE ratio (control) (Fig. 32).

FGK/CM/5.8 Evaluation of PGPR biofor-
mulation on fenugreek

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

Pseudomonas putida FK14 and
Macrobacterium paraoxydans FL18 strains
found not only in improving the yield but also in
management of dry root rot in fenugreek at
Guntur.

affected by different irrigation schedule

Note:

T1 - Surface irrigation at 1.0 IW/CPE ratio

T2 -Dripirrigation at 1.0 IW/CPE ratio with normal row planting
T3 - Dripirrigation at 1.0 IW/CPE ratio with paired row planting
T4 - Drip irrigation at 0.8 IW/CPE ratio with normal row planting
T35 - Drip irrigation at 0.8 TW/CPE ratio with paired row planting
T6 - Drip irrigation at 0.6 IW/CPE ratio with normal row planting
T7-Dripirrigation at 0.6 IW/CPE ratio with paired row planting
T8 - Drip irrigation at 0.4 IW/CPE ratio with normal row planting
T9 - Drip irrigation at 0.4 IW/CPE ratio with paired row planting
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Monitoring and reviewing of the centres
was done by Project Coordinator visiting the
centre and also through e-mail and phone.

XI. MONITORING

certificates sent from the centres were reviewed
critically and suggestions were given to carry out
the research activities in the centre

Monthly progress report and budget utilization

'Sl No. |

Project Coordinator visited the following centres during the period from
1" April 2014 to 31" March 2015

Date Centre visited
i 26.04.2014 to 27.04.2014 CRSS, Jagudan (Regular centre)
2. | 06.05.2014,25.06.2014 KAU, Vellanikkara |
& 02.03.2015 (Project mode centre)
2 18.05.2014 to 21.05.2014 Birsa Agnl University, Kanke (Voluntary centre)
4. 22.05.2014 t0 23.05.2014 'BCKY, Kalyani (Voluntary centre) - 3
5 26.05.2014 to 29.05.2014 N.M. College of Agriculture, Navsari (Voluntary centre)
0 22.07.2014 to 23.07.2014 “TRS, Kammarpally (Regular centre)
7. | 23.07.2014 10 25.07.2014 HRS, Chintapalli (Regular centrey ,
8. 26.0820141029.08.2014 _ HRS, Sirsi (Regular centre) & Famers field |
9. 22.09.2014 to 30.09.2014 UBKV Pundibari (Organized 25" AICRPS workshop) |
10. | 15.10.2014, 18.11.2014 - RARS, Ambalavayal (Co-opting centre)
1 &24012015 & Farmers plots .
11. 07.11.2014 to 08.11.2014 TNAU, Coimbatore (Regular centre)
& 04.03.2015 to 05.03.2015
120 26112014 1028.11.2014 HRS, Yercaud (Regularcentre) |
& 09.03.2015 to 11.03.2015 _- _ S, .
13. | 29.12.2014 to 31.12.2014 * PRS, Panniyur (Regular centre)
v 07.01.2015 to 11.01.2015 ~ SKN College of Agriculture, Jobner (Regular centre)
i_lis_. | 28.01.2015t031.01.2015 ~ HRS, Pechiparai (Co-opting centre) & Pepper plantation in
Marthandam
16, | 19.022015 ~ AICRPS centre Appangala (ISR Regional Station)
17. | 24.02.2015 to 01.03.2015 SASRD, Nagaland (Co-opting centre) i
18, 21.03.20151029.03.2015 CAU, Pasighat (Voluntary centre), Surveyed the large

cardamom plantations in Arunachal Pradesh and -
Nagaland & AICRPS New Co—opt:lng centre Kahikuchi
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XII. ANNUAL WORKSHOP OF AICRPS

The 25" Workshop of All India
Coordinated Research Project on Spices was
conducted during 25-27 September 2014 under
the guidance of Dr. S. K. Malhotra, Hon.
Assistant Director General (Horticultural
Science), ICAR and Horticultural
Commissioner, New Delhi in the august
presence of Prof. B. Bandopadhyay, Hon. Vice
Chancellor, Uttar Banga Krishi Viswavidyalaya,
Pundibari.

- U
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Inauguration of the annual group meeting

Luminaries like Dr. M. Anandaraj,
Director, ICAR-Indian Institute of Spices
Research, Kozhikode; Dr. Homey Cheriyan,
Director, Directorate of Arecanut and Spices
Development, Kozhikode; Dr. Debasis
Mazumdar, Director of Research, Uttar Banga
Krishi Viswavidyalaya, Pundibari; Dr. J. P.
Singh, Director of Research, GB Pant University
of Agriculture and Technology, Pantnagar; Dr.
James George, Project coordinator, AICRP on
tuber crops; Dr. J. Suresh, Professor & Head,
Dept. of Spices and Plantation Crops, TNAU,
Coimbatore; Dr. John Zachariah, Head, Division
of Crop Production; Dr. B. Sasikumar, Head,
Division of Crop improvement and

Biotechnology, Dr. S. J. Ankegowda, Head, IISR
Regional Station, Appangala from ICAR-Indian
Institute of Spices Research; Dr. Gopal Lal,
Principal Scientist and Dr. R. Kakani, Principal
Scientist from NRC for Seed Spices and Dr.

Apurba Kr Choudhury, Dean, Faculty of
Agriculture, UBKYV, Pundibari were present to
help and guide through the proceedings.

In the inaugural session the Project
Coordinator presented the action taken report
(ATR) on the recommendations of previous
meeting and that was approved by the workshop.
There were 6 technical sessions under genetic
resources, crop improvement, crop management,
crop protection, varietal release and transfer of
technology where there were 49 presentations by
various workers. The projects were discussed
thoroughly suggestions were given and also new
projects were approved in the workshop.

Important highlights

In addition to general recommendations, some
important decisions taken were

1. Catalogues of evaluated spices will be
prepared.

2. Trait specific collections will be taken up
and this year special drive for bold vegetable
type gingers will be taken up in North
Eastern Region, wilt resistance in cumin

3. Large cardamom research will be intensified
and the centres like ICRI (Spices Board)
centre at Sikkim and Munnar (as 30% seed
set was noticed in Munnar in large
cardamom) UBKYV (at Kalimpong), IARI
Res. station at Kalimpong (For Virus
indexing), [CAR Res Complex at Sikkim,
SAARD Nagaland, Pasighat centres will
work together as a team to multiply disease
free varieties with wide adaptability,
introduce and evaluate them to the
respective regions (outside Sikkim),
develop organic packages and observe for
alternate pollinators (like honey bees). This
is essentially to develop organic package for
large cardamom and to grow it out of
Sikkim.
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4. Unique high yielding Nutmeg genotypes
from farmer's gardens will be multiplied and
evaluated in all tree spice centres.

5. Since the some AICRPS trials are
effectively G x E trials, in different agro
climatic regions, the 3 year replication wise,
year wise data available, along with agro
climatic data (climate, soil and rail fall
conditions) will be analyzed to identify
climate resilient varieties.

6. All nurseries of AICRP Centres will be
accredited for production of nucleus
(Breeder seed) planting materials

Some important new Projects initiated
from this year are — Bio efficacy of new
molecules against cumin aphids; Management of
powdery mildew of coriander; Eco-friendly
management of stem gall of coriander

A new experiment on developing organic
package (Involving permissible micro nutrients
in organic system) for production of ginger and
turmeric decided in the network project on
Organic Horticulture at IISR will also be
conducted by AICRP centres at Meghalaya,
Nagaland, Sikkim (NEH centres), Pottangi,
Chintapalli and Raigarh centres (tribal areas). A
demo trial on tractor based turmeric planter will
be taken up.

Three other projects were recommended
by the workshop, to be taken in a project mode
for next 3 years with additional contingency of
Rs 1lakh/year. They are:

1. Evaluation of large cardamom genotypes
lines at Kalimpong centre as satellite centre
of UBKYV, Pundibari

2. Chemo-profiling of Released varieties of
Seed spices cumin, coriander, fennel and
fenugreek at SDAU, Jagudan

3. Evaluation of cumin genotypes in Ramanad
District of Tamil Nadu by TNAU centre at
Periyakulam

Presentation and discussion during the meeting

Transfer of technology

Eight technologies for 12 states were
recommended for release.

1. Control of rhizome rot of ginger by
biofumigation with Cabbage and/or
Mustard for Kerala, Odisha, Himachal
Pradesh, Andhra Pradesh, Chhattisgarh,
Bihar, West Bengal.

2. Integrated nutrient management in ginger
for Bihar with Cost: Benefitratio 1:3.

3. Management of Stem gall of coriander with
new molecules in Uttar Pradesh and
Chhattisgarh.

4. Nutrient management in off — season
coriander leaf production in Tamil Nadu
with 25% yield increase.

5. Application of PGPR (FK-14
(Pseudomonas putida) or FL-18
(Macrobacterium paraoxydans) or
combination of both) in Fenugreek,
Coriander and Fennel in Andhra Pradesh,
Rajasthan, Gujarat, Chhattisgarh, Haryana
and Uttar Pradesh conditions.

6. Standardization of water management of
turmeric through drip irrigation for Tamil
Nadu which saves 40% water.

7. Integrated nutrient management in black
pepper for Kerala.




8. Use of micronutrients (Ferrus sulphate @
0.5 % at 60 and 90 days of planting) for
higher yield on turmeric for Iron deficient
regions of Bihar.

Many booklets and pamphlets on AICRP
technologies in local languages published were
released during the inaugural session. They are -
Protray Nursery and Production Technology of
Turmeric production
Nutmeg cultivation

(Tamil) for Tamil

Turmeric (English),
technology (English),
practices (Tamil), Clove

Release of publications during the
25" AICRPS Workshop
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Nadu; Ginger cultivation practices (Telugu),
Black pepper cultivation practices (Telugu) for
Andhra Pradesh; Turmeric cultivation practices
(Telugu) for Telangana; Black pepper
cultivation practices (Odiya), Black pepper
cultivation practices (English) , Off-season
coriander (Odiya) for Odisha; Success story on
black pepper grafting e- Publication in CD
(Kannada), for arecanut based Phytophthora hot
spotregions of Karnataka

Release of varieties

Five varieties 2 in small cardamom one from
Pampadumpara, KAU and another from IISR 2
in coriander released for Uttar Pradesh and
Rajasthan respectively and 1 in fenugreek for
Andhra Pradesh and Telangana were
recommended for release.

The workshop came to an end on 27"
September 2014, during the plenary session
ADG (Hort.) has complemented for the work
done in the AICRPS and also emphasized that
much can be done as there will be continuous
scope for improvement.
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XIII. POPULARIZATION OF TECHNOLOGY

Scientists of AICRPS centres are

involved in technology demonstration by
conducting FLD's to make the technologies
developed by the centre visible to the farmers.
Following are the technologies demonstrated in
the year 2014-15:

>

>

Y

Y V

Integrated organic farming in turmeric and
Seed treatment in turmeric (Kammarpally)

Demonstration of promising ginger
genotype IC-593889 (SG-26-04) (Solan)

Processing of cardamom and drip irrigation
in cardamom (Mudigere)

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

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

Bush pepper cultivation (Sirsi)

FLD on organic cultivation of ginger and
turmeric (Pottangi)

Integrated Nutrient Management (Raigarh)

FLD on Suguna variety of coriander
(Guntur)

Technique of removing cinnamon bark,
Protray techniques of raising ginger and
turmeric, Processing of black pepper,
Processing of turmeric, Soft wood grafting
in nutmeg, Bush pepper technology (Dapoli)

FLD — High yielding turmeric variety CO-2
(Coimbatore)

Use of Trichoderma viridae in pepper
cultivation (Yercaud)

Demonstration of high yielding varieties of
coriander (GCor-2) and fennel (GF-12)
(Jagudan)

FLD on spraying Tricyclazole (0.1%) on 45
& 90 DAP to control leaf spot of turmeric
(Dholi)

B b SN K- _

Portray technology of turmeric

I
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XIV. SUCCESS STORIES

BLACK PEPPER GRAFTED ON PIPER COLUBRINUM- AN ECO
FRIENDLY WAY TO MANAGE PHYTOPHTHORA FOOT ROT

There is continuous decrease in black pepper
productivity due to old and senile plantations and
the prevalence of phytophthora disease. To
overcome this problem steps undertaken are

1. Introduction of high yielding varieties and
cultivation of black pepper in non traditional
areas

2. Following of good irrigation management
and crop protection measure

3. Grafting black pepper on resistant rootstock
Piper colubrinum

Introduction of high yielding varieties and
cultivation of black pepper in nontraditional
areas

In this regard introduced high yielding
varieties of black pepper to Kolli hills in Tamil
Nadu, Koraput region of Pottangi and tea estates
of Assam. This will help in cultivation of black
pepper in nontraditional areas and which leads in
increasing the productivity.

Need for this technology

» Sirsi and surrounding areas of Uttara
Kannada district in Karnataka are bestowed
with prestige natural resource of water, soil
and ftropical climate and in this region
Arecanut - Pepper cropping system is the
most important cropping pattern.

»  Arecanut and black pepper growing areas in
this region are waterlogged and also this area
is the hot-spot of Phytophthora. Due to this
farmers are losing their crop and if at all crop
1s there yield level is very low. To overcome
this disease farmer has to use more
fungicides and that leads to polluting the
soil, water bodies and ultimately leads to
environment pollution.

» To overcome this problem in Black pepper —
Arecanut cropping system a technology of
grafting the pepper on resistant rootstock
Piper colubrinum is developed.
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Advantages of this technology

»  Footrot disease can be easily controlled as
the rootstock is resistant to disease

»  Eco-friendly: This technique reduces the
chemical application for control of foot rot
disease; cost of production of black pepper
is also considerably reduced

»  Replanting with new rooted cuttings is
very low or nil as there is no death of vines
due to foot rot disease.

Mr. N. D. Hegde of Uttara Kannada dist.
was the first to adopt this technology in his farm.
From the last two years, commercial scale
nursery is developed with the assistance from the
Department of Horticulture, Govt. of Karnataka.
This grafted pepper cultivation is already spread
to about 80 ha in Uttara Kannada district. In
2011-12 the University of Agricultural Sciences,
Dharwad, Karnataka has recognized him for his
innovativeness in grafted pepper cultivation and
also he was awarded as the 'Best Innovative
Farmer' during the March 2014 in the Pusa Krishi
Vigyan Mela by ICAR, New Delhi. His farm has
become a regular study tour spot for the farmers
of Karnataka, Goa and Kerala wherein he shares
his experiences with the visiting farmers' groups.
Scientists at Sirsi centre are actively involved in
providing advisories to him and also they are
involved in popularization of this technology
among the farmers.

Receiving the “Best Innovative Farmer Award”
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RAPID MULTIPLICATION OF TURMERIC
THROUGH SINGLE BUD RHIZOME TECHNOLOGY

Constraints in conventional method of
propagation

»  Less availability of quality planting
material

»  Heavy requirement of planting material
(seed rhizome) perha(2.5tha™)

»  High cost of planting material (Rs. 75,000
toRs. 1,00,000/ha)

»  Only 80 % crop establishment.

Need for single bud rhizome method

Charscters | Direct planting Transplanting

method method
Propagation Whole ~ Rhizome
through Rhizome - single bud
Seedrate  2500kgha  750kg/ha
Cost of Rs. 30,000  Rs. 9,000
planting
material .
Crop  |75-80% | 95-100%
establishment
‘Rhizome  Starts from 5 MAP  Starts
‘development e ee F ton B Ma
Productivity 30-32 tonnes/ha 40-42
tonnes/ha
Cost of seedling production Cost (Rs.)
(1500 portrays/ha) per ha
1. Portray (Rs.4/No.) 6,000.00
2. Cost of growing media 2,500.00
3. Cost of rhizome (750 kg @ Rs.10/kg) 7,500.00
4. Labour charge 2.5 00.00
Total 18,500.00

B) Cost of seed rhizome (2500 kg/ha) 25,000.00 :

‘Benefit from transplant production 6,500.00
Benefit cost ratio ' 1.35

e

o
<

This portray technology is transferred to
large number of farmers in Tamil Nadu by the
scientists of Coimbatore centre. This technology
is taken up by about 20 farmers and in an area of
50 acres in the last 6 months and also this
technology has become popular among the
farmers of Andhra Pradesh.
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SOILLESS SINGLE NODE GINGER CULTIVATION IN POLYHOUSE

An experiment on soil less ginger
cultivation by using coir pith in polyhouse was
laid out in a farmer field at Adivaram in
Kozhikode in a PPP mode. 5 varieties of ginger
were cultivated (Maran and Himachal in large
quantity and other 3 varieties Athira, Karthika
and Aswathy in small quantity) in polyhouse in
an area of 1200 sq. mt. ginger is cultivated in
6,156 bags. About 17 treatments were imposed
viz., use of different types of rhizomes (small,
medium and big) and use of bioinoculants and
PGPR's. Fertilizers and irrigation was given

through fertigation system. In this the results
were found promising and use of bioinoculants
recorded higher yield compared to the treatments
without use of bioinoculants. Healthy rhizomes
were harvested and the rhizome yield per bag
varied from 400 to 1600 g.

This technology helps in production of
healthy disease free planting material and also
here single node rhizomes were planted so the
recovery was higher.

Soilless ginger cultivation in polvhouse. a. 4 months old ginger plants
b. Tiller development in coir pith, c. Rhizome development after 6 months
d. Rhizome weighing 1.4 kg
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POPULARIZATION AND SPREAD OF GUJARAT CUMIN
4: AVARIETY OF CUMIN

Major problem in cumin cultivation is
incidence of Fusarium wilt and almost all the
varieties are susceptible to this disease. GC — 4
variety of cumin was released by Jagudan centre
which is high yielding as well as resistant to
Fusarium wilt. This variety is popular in the
cumin cultivating areas of Gujarat and
Rajasthan. It covers an area of 90 and 60 per cent
in Gujarat and Rajasthan respectively. After
release of this variety, significant increase in the
area, production and productivity is realized at
national level.

Field view of GC-4 variety of cumin

SUCCESSFUL GINGER CULTIVATION IN COIMBATORE

Ginger requires a warm humid climate
and 1s not most commonly cultivated in Tamil
Nadu. In an attempt to grow ginger in Tamil
Nadu it is cultivated in Coimbatore farmer's
field. A farmer received a yield of 15 t ha'. In
ginger the soil borne rhizome rot is one of the

major diseases and in this context growing ginger
in non traditional areas where the disease is not
present will help to get better yield of fungicide
free produced. Scientists from Coimbatore
centre are actively involved in giving advisories
to these farmers.
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XV. UNIQUE GERMPLASM COLLECTION (2014-15)

Wild Piper sp.

Pl é

Black ginger
(Kaempferia parviflora)
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XVII. STAFF POSITION

PROJECT COORDINATOR’S OFFICE

1. Project Coordinator
2. Scientist (SPMAP)

3. Scientist (SPMAP)

4. Technical Officer

5. Personal Assistant

6. Skilled Supporting Staff

COORDINATING CENTRES

o
.

Dr. K. Nirmal Babu

Dr. C. K. Thankamani (till 08.10.2014)
Ms. H. J. Akshitha (From 08.11.2014
to till date)

Vacant

Dr. Utpala Parthasarathy

Ms. Alice Thomas (till 30.11.2014
and then vacant)

Sh. K. Chandran Nair

Cardamom Research Station (KAU), Pampadumpara

1. Assistant Professor (Ag. Entomology) Dr. K. B. Deepthy

2. Associate Professor (Agron/Hort.) Vacant

3. Assistant Professor (Pl. Breeding) Vacant

4. Laboratory Assistant Gr. II Mr. Anil Kumar

5. Peon Mr. Shinoj Antony

2. Pepper Research Station (KAU), Panniyur

1. Asst. Professor/ Jr. Breeder (PI. Breeding) Dr. P. M. Ajith

2. Asst Professor (Plant Pathology) Dr. C.R.Rini

3. Asst. Professor (Agron/Hort) Smt. Anupama. T. V (till 21.8.14 now on
study leave)

4. Asst. Professor (PL. Pathology) Vacant

5. Farm Superintendent Sh. K. Lakshmanan

6. Farm Manager Grl Sh. P. P. Muralidharan

7. Farm Manager Gr II Sh. P. Krishnan

8. LabAsst. Gr.IlII Sh. K. Rajeev

9. PeonGrll Sh. Mohanan Valayangatan

3. Horticultural Research Station (UAHS), ZAHRS, Mudigere

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

2. Associate Professor (Plant Breeding) Dr. H.B. Dinesh

3. Associate Professor (Plant Pathology) Dr. H. Manjunatha

4.  Associate Professor (Entomology) Ms. A. Asma

5. Technical Assistant Mr. Mahadevappa

6. Technical Assistant Smt. H. R. Manjula

7. Messenger Ms. Savithri

4. Horticultural Research Station(UHS), Sirsi

1. Associate Professor (Hort.) Dr. Laxminarayan Hegde

2. Associate Professor (Plant Pathology) Dr. M. J. Manju

3. Technical Assistant Sh. B. B. Doddamani
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5. Horticultural Research Station (TNAU), Yercaud

1. Agronomist(Hort.) : Dr. K. Nageswari
2. Jr.Breeder (Hort.) : Dr.J. Prem Joshua
(Posted at HRS Pechiparai)
3. LabAssistant : Sh. P. Pappa
6. Department of Spices & Plantation Crops (TNAU), Coimbatore
1. Breeder (Horticulture) : Dr. R Chitra
2. Jr.Pathologist (Pathology) :  Dr. C. Ushamalini
3. Agricultural Assistant :  Th.R. Swaminathan
7. Turmeric Research Station (SKLTSHU), Kammarpally
1. Jr.Pathologist : Vacant
2. Jr.Horticulturist : Dr. M. Hanuman Naik
3. Technical Assistant : Sh.T.Pullaiah
8. Horticultural Research Station (Dr.YSRHU), Chintapalle
1. Senior Scientist (Horticulture) :  Dr. C. Chandrasekhara Rao
2. Scientist (Plant Pathology) . Vacant
3. Technical Assistant : Vacantfrom 25.01.2012 onwards
(Engaged outsourcing)
9. Horticultural Research Station (Dr.YSRHU), Guntur
1. Jr.Breeder (Horticulture) : Dr. K. Giridhar
2. Horticulturist . Dr. S. Suryakumari
3. Technical Assistant . Sh. Shaik Jilani Bhasha
10. Department of Vegetable Crops (Dr. YSPUHF), Solan
1. Professor (Vegetable Science) . Dr. Happy Dev Sharma
2. Jr. Pathologist . Dr. Meenu Gupta
3. Jr. Biochemist . Dr. Vipin Sharma
4. Field Assistant : Sh. Chunni Lal Sharma
11. High Altitude Research Station (OUAT), Pottangi
1. Sr.Breeder & Officer-in-charge . Dr. Parshuram Sial
2. Breeder : Vacant
3. Technical Assistant : Sh.L.K. Mishra
4. Technical Assistant : Vacant
12. Department of Genetics and Plant Breeding, SKN College of Agriculture (SKNAU), Jobner
Sr. Breeder : Dr. Dhirendra Singh

1
2. Breeder - Vacant

3. Senior Pathologist :  Dr. Kayam Singh Shekhawat
4. Asst. Biochemist : Dr. Girish Kumar Mittal
5
6
7

Agronomist : Dr.A.C. Shivran
Senior Technical Assistant : Dr.S.S.Rajput
Junior Technical Assistant . Sh.S.R. Kumawat
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6.

Centre for Research on Seed Spices (SDAU), Jagudan

Assoc. Research Scientist (P1. Path.) : Dr.K.D.Patel
Asst. Research Scientist (Pl. Br.) . Prof. D. G. Patel
Agril. Asst. (HG) :  Kum. Rekha Chaudhari

. Department of Vegetable Crops (CCS HAU), Hisar
Junior Pathologist . Dr. Suresh Tehlan
Horticulturist (Olericulture) : Dr. T. P.Malik
Department of Horticulture, Tirhut College of Agriculture (RAU), Dholi
Horticulturist : Dr.S.P.Singh
Jr. Pathologist : Dr.A.K.Mishra
Technical Assistant . Dr.A.N. Mishra
Department of Vegetable Science (NDUAT), Kumarganj
Horticulturist : Dr.V.P.Pandey
Jr. Breeder : Vacant
Jr. Pathologist : Dr.R.S.Mishra
Tech. Asst. : Sh.R.K.Gupta
Tech. Asst. : Sh. Vinod Singh
Department of Horticulture (UBKYV), Pundibari
Horticulturist : Vacant
Jr. Pathologist . Dr. (Mrs.) Anamika Debnath
Jr. Breeder . Dr. Soumendra Chakraborty
Technical Assistant : Sh. Murari Krishna Roy
Technical Assistant :  Sh. Samsul Haque

. Department of Horticulture (Dr. BSKKYV), Dapoli
Horticulturist . Dr. Gargi, D. Shrike
Jr. Pathologist : Prof. Uttam, K. Sawant
Jr. Breeder . Prof. U.B. Pethe
Technical Assistant : Sh. D.D. Bhandari
Technical Assistant : Sh.G.D.Bandre

. College of Agriculture and Research Station (IGKYV), Raigarh
Horticulturist : Vacant
Jr. Breeder : Dr. Shrikant Laxmikant Swargaonkar
Jr. Pathologist : Dr.Ajit Kumar Singh
Technical Assistant : Sh.D.S.Kshatriya

Technical Assistant : Vacant
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XIX. WEATHER DATA
Chintapalle Coimbatore

Month/ ‘Ramfall‘ No. of Temperature ("C) RH .- Rainfa!il| E‘a’h‘l’; ! Temperature ('C)  RH (%)

Year , (mm) | Daysy Max.  Min. | (%) | (mm) Days  Max. Min. I n
:Af.inl’14i R e R AR e R R AT
\May | 2161 | 10 34981254 | 945 2995 | 11 12681 [2055 |93.32]80.71 |
June | 258435 31530352 945 914 1 15 2396 | 1906 | 933 | 898 |
(July | 3739 | 31 [295812487| 9445 [ 5179 | 25 [20.63 |17.46 | 97 [ 90.38 |
|Auwg, [ 3916 | 28" [2942]2474| 94 4789 | 25 |214 1742 | 9461 | 9153
‘Sept. | 1674 | 20 3074 2447| 904 | 1488 | 16 |22.98 | 1838 | 95.06 | 94.43
Oct. | 16.62 ‘ 18 [ 3266 2565] 9281 [ 3490 | 18 12295 1863 | 97.09| 9623
‘Nov. _\_ 1338 | 10 | 3393 | 24.22 93.13 | 1146 | 12 (2232 |17.97 | 94.93 | 93.53 |
Dee. ™ F235 3 |AEI0 | 94 350 | W 2108 | 1706 | 9620 | 9609 |
Jan’15 [ 238 | 1 338812217 9371 | Nil | Nil |20.55 [ 17.34 | 96.03 | 96.26 |
Feb | - S = EeE NIl | Nil 12234 [ 1873 | 91.68 | 94.96
‘March | - R T 1364 | 4 300 [23.11 | 9242 | 9574 |

Coimbatore Yercaud

| Month/ | Rainfall | NO 0f |Temperature (°C),  RH (%) ' Rainfall gg;j:’f | Temperature ("C}§ RH(%) |

Year () Days | Max. | Min. | 1 _ap | (mm Daysy Max. Min. ' |
Aprill4 | 174 | 1 - 1363 | 249 | 81 |39 | 345 SE =P TR 29.5
‘May 1258 |5 33 - oAd i85 52 [Floro | 10 SFgeoriiss o 556 |
June | 106 1 3208 1243 4579 53 - @25 | 4 [269°] 195 | 69.0
July 412 5 e e e T 75.0
Aug. 758 o 30.60 - 231 |84 ESO SIS of 16 . -1-23.8 (173 | 79.0
‘Sept. 904 5 TS s e e e B DR W DR !"i?LO SR
[Oct=9= 135011 =SS 300 [ 2251 93 EesiFarg 1210 20l in6s | 86.0
iNev. — |34 520 ELLTE S BCE o B e R ) I L R
Dec. [163 |3 288 [ 21018 [s59 [353 | 5 1911|155 | 90.3
B s 30.1 195 | R U e Y R N T 84.91
Feb. 0.0 0 32.2'21 200} 80 135 [0 | 0 200 | 169 | 59.7
e e e e | G | T T

Vludlgew Sirsi

Month/ | Rainfall Roef lTemperature (0 RH(%) Rainfall Roimy  Temperature ( (‘C). RH (%)

| Year CMUEPE Days [MaxMin| 1 | 0 @ pays PRMECEMS 1 | 0
|Aprir14 1887 | 12 31.41 1878 _87'?6 78801368 | 5 | 351 1.211 | 895 - 70.0
‘May 2656 | 11 | 3153 1853 | 86.96 7454‘ (i i e P B e BT Y

‘June 3064 17 2825 17.80 | 84.63 1736013336 | 12 1295 | 215 885 840

July Fgs4 3l | 2640 17.19 | 8454 | 7238 F10164 | 25 [267 | 209 [ 90 | 89 |

Aug. | 54260 29 | 2629 | 17.35 | 8822 | 76. 90] 6995 | 25 | 263 | 21 90 72.5
\Sept. 136540 22 | 2741 1875 | 90.63 | 307o| 1966 | 120 276 | 205 | 875 | 690
Oct. 18800+ 10 ] 26461801 19038 (81701980 | 8 33 120 |72 | 69
(Nov. 12007 |27 [ 2696 1741 |84.03 7346 | 36 3 [29 RV T )
Dec. 1900 3 26,80 11491 | 84. 70 7428 S a2 22 2 RO e 2
foRLEEE s s e \00 LR e
' Feb | - - - B - 4.0 2 SR D
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Chintapalle Guntur
' Month/ i Rainfall | Eo of |Temperature ("C) RH.(%) | Rainfall g:.i I:J;' : Temperstul_'i(f‘}J RH (%) |
Year | (mm) i Da}’s Max. Min. | 11 (mm) Days =~ Max. Min.
Apill4 | 402 | 50 | 3339 1823 6723 6400 00 00 | 389 254 854
‘May 902 | 50 | 3229 1980 80.74 8067 808 | 3 | 406 | 278 o
June 548 | 40 3180 2236 86.20 8503] 83 | "i_'_"'é"g'é o5 eeds
Tuly 1400 | 140 2654 21.64 90.61 91.67 149.0 | I
~ Aug. 2332 | 150 @ 2687 2135 90.19 91.16 130.6 80 3419 19.7 82.7
| (Sept. 1390 | 100 | 27, 16, 2130 89.53 8820 2284 o s 89.3
[ Oct. 2504 | 100 | 27.38] 1832 91.45[91.29| 1330 | 5.0 31.8 | 17.0 93.3
Nov. |40 10 | 2683 1408/ 905691661 452 | 30 =306, 215 958
Dec. 0.0 0.0 2532 10.12 89.54 9112 0.0 0.0 29.8 184 89.5
Jan’15 9.0 10 25.19] 7.96 | 89.83 90.64 00 | 0.0 299 | 17.6 | 92.6
Feb. | 8.0 1.0 27.89 1032 87.67 88.07 0.0 0.0 | 821 195 94.5
‘March | 984 | 70 2938 1561 87.00 9109 00 | 00 | W’“ AL
Dapoli Pottangi
Rainfa]l| . ‘ RH (%) | Rainfall | No.of ' Temperature (°C) RH (%)
M‘%gtrhl i) ! Temperature (°C) IL e () 1})5:;3; | ey . l]—}
April' 14 | 5.02 | 3353 2070/ 8300] 400 | 3 | 425 ! 265 76.0 580 |
‘May 65k | 3339 B SRR S
June 8.36 31.99 2529 8739  99.0 8 395 | 275 | 73.0] 600 |
Ty == FIgose ka0 B A T 20 [R5 255 | B0 ea0 |
Aug. 6.03 2829 23.86 9479  380.9 2000|3451 93]5 88.0 70.0
Sept. a9y 29.68 1234019296 1570 | 10 | 305 195 | 840] 690
Oct 2.47 32.58 2126|9114 3142 | 5 | 295 | 175 810 68.0
Nov. 2| 233 33.19 IR0 886 90 1 AT 55 S0 650
[Dec. | 263 | 3163 |1550 86.09 21.0 123505 79.0 60.0
[ani“i5 285 [ 30.35 SRR RS e R L B
Feb. 353 | 31.79 1329 8896 Nil =0 2 gSTsS 73.0} 570 |
‘March | 438 | = 3326 21 1858 | 87. RN R re
Jaﬂudan Navsari
Monthf | Ramfallg llgg o}f Temperature {"C} _R_H (04) _____ Ralnfall Eg“g | Temperature {nC)' | RH (%) i
, Year (mm) - Days Max. Min. 2T ] o (mm Days ! Max. Min. i | Il ,
April’ 14_ 00 40 ____;959 20.66] 67.5| 41.7] 00 | 00 | 353| 222| 840|420 |
May - T68 "2 [401]2584] 516 324 00 | 00 [-349) 258 €301560 |
June 00 0 40.69 2841 820 69.25 36.0 50 | 3371 279] 800} 635 |
July 14550 |12 13528 [ 2594] 930 [ 854 7190 | 140 =308} 2581 90 {796 |
Aug. 1250 | 10 | 3343 2567  89.25 7575 3240 | 170 | 303] 251| 932 795
Sept. (3888 |9 [3350[23.57) 87.5( 730( 3790 | 170 | 313 2451 925600 |
Oct. 0.0 0 3564 [ 25171 862 762 [ 00 [ 00" [ 3591 224 8321 396
RLARES SRS SR R S SRR S L RS SR Bl S ) e A
ec 0.0 _ 10 276 | 11.83] - | - [ 00 | 00 | 3001 1391 765|410 |
Jan’i5 |09 20 J26677972 [ - |- [ 00 [ 00 | 2891 129] 705368 |
b fis2 |1 [3186] d254] - | -] 00 | 00 | 309} 141l 8340389 |
March - 00 =0 | 34oA] il - - d00 ] 20 | 325 ieg] s asl
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Jobner Jabalpur
Month! Ramfall No. of Temperature (C). RH (%) | Rainfall | No: of Temperature ('C)  RH (%)
" Year = (mm) %ﬁ:ﬂy B m) [
: ys | Max. | Min. 1 11 Days Max.‘ Min. © I i
Aprill4 64 1 366 | 170 61 | 25 | - 2 e =
May o W PR s e T e T
|June | Nil Nil {4181 283 [ 51 | 28 | 1594 | 7 396 | 268 58 | 33 |
Taly, -l 38t B W s asge] osme g = [T agl Iighas e RaE o oo ont Segaie el
‘Aug. | 488 A 13298 DAATT 84 163 [ 2417 40 11 1 BE0- L 1243/ =86k 6T,
‘Sept. | 766 6. 2% 20| % 5E e JI5: 230 80 & 6l
e N R N R R T E T T
Nov. Nil Nil: 1 293 1 109 ] 70 | 30— 0000 1-00, | 2905 Dpa—gig o8
Dec. Nil Nil 1'239° 54 |87 158 opas i iEadie leag gy 35
Jalls 0 1 U5 1 62 |88 | A 08l T L 2h2 086 80 258
Feb. 4.0 1 272 103 1081 f 36 | 02006 ] 2 F 275 0 IEO L %6 | A1 |
March 182 22 B T T 294 7 146 8 | 39

Solan Hisar
N o '___Te'{l_pfr_at"_r_e (_"C) g Rainfall Eo: of ~ Temperature (°C) RH (%)
. Year ! (D ~ Max Min. RH (o) {mm) Ds:;rlsy  Max. Min. I I
April’ld | 576 | 263 10.4 50 |16 e EES
May | 512 | 300 14.4 ORT . 1o 565 e al s e RGeS0
June | 1018 | 326 17.8 58 71.6 4 410 | 263] 61 34
Rly, . | 2610 1 284 19.2 76 R
Aug. 83.8 | 288 18.6 72 342 & 2 364 263 80 52
[Rept - |04 1 370161 T | o e g ae R e a0
Oct. LS5 o 259 10.3 60 21.3 2 330 TOIRS T84 1539
[NGV.e 00 aeoa6 057 | 49 | 00 008 00 s D
Dec. | 756 | 197 024 | 58 9.0 1 195 6.0 9 61
Jan’15 ' 494 | 171 02.6 63 20 | 4 (162 60 07T
Feb. '____' st 2 3 154 4 - 2- 235 96 | 9L 54
‘March | - e - - Bl 5 065 x99 A

Dholi Kanke
Month/ Rainfalll ll\ligﬁil)f Temperature ("C) RH(%) | Rainfall g:ilg Temperature (°C) RH(%) |

Year {oun) Dayg Max. = Min. | II (mm) ~ Days Max. Min. B

Aprll‘14' Nil | Nil | 367 | 185 | 868! 686 20 | O | 354 183 834 66.1
Mav. . | Sl b 0. Lol | 256 | mjn i Sid | 657 ==rs =862 O 0L —RA0E SET |
June | 1486 6 353 | 262 [ 925 63811012 ¢ 6 3411 2327 838 598
Ty, | SR S0 59 |95 R0 0066 1 14 305% 220 - &84T D7 |
Aug, | 4022 | 9 318 [ 262 ] 943 | 794 | 1953 i 16 [ 297 227 824 726
Bept. | 2364 0 5 800 | 050 | 060 | 786 | 0792 | 10 | 298 ¢ D13 828 726
Oct. 1044 | 2 314 | 209 | 960 775! 394 | 3 286 173] B8l3| 69.1
Nove Sl NIl 0 e pea 1801 00 EF 90 IR0 =] =0 256 88 819 668
Dec. | Nil | 0 29.6 104 996 893 00 0 2150 43 821" 6.1
Jan.’15 oA SEg s o 100 B3 w2 ) 2 G ERE R
Feb. | 110 | 1 25.0°] 1210 ] 9947 768 [ 81 | 1 | 268 127} 832 669 |
March | 104 | 2 | 2901 [ 161 | 9407 629 | 41 | 1 | 289 1607 8241 619 |
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Pundibari Kalyani
‘Mont/ | Rainfan | Tempentwe() | RHCA) | paipfan  Temperatre(O) | RH(H) __1
| Year | (mm) Py | oM | 1 | om0 @@ vy | Min B
|Apri14 | 94 | 339 | 202 | 80 [47 | 00 | 3474 | 2335 |90.06]57.23 |
May | 5474 | 317 | 228 | 90 [ 69- | 445 | 4340 | 2646 | 8883 | 71, 93‘
June | 689.0 37| o054 Fog ligp{tygs T 4381 - o600« 19533 17680 |
My [ 228 329 | 265 | 92 [74- [ 2534 | 247 | 2575 || 9696|8295
Aug. 479.8 300 | 258 | o4 ['sd= | 3601 | 132007 | 2460 93167 /8535
o oI [ e T B I 1 S Y LR R
Oct. 3.8 S1.80 k4 0. { 66- | 37 | 303k [ 2197 ['93.701 8500
NV 00 e s 5 [00 | 2947 | 1498 [ 950015778
T ) T T T T T T T O T R T BT
Fri L B e e e o s B T o e U B T TR
Feb, " 0 5o 7 95 = L 129 o4 |54 | 73 28.74 1442 | 86.98 55.58 |
PMarct== 1008 =000 T g0 TG [se= [ 212 [ 3250 [” 1833 |"99067 ] 63,50

Mizoram Barapani

| Mont-l-e! Ramfall ‘7 No. of Temperature {"C} RH( %) Rainfall Tem;;ei'etﬁfe ("C) RH (%)

¥eur (mm) Daysy Max. Min. i .I J_iIF_ (mm) Max. l Min. I : & In

April’l4 | 9330 | '6 3254 2305 710 A 167 | 308 [5G0 = Ay
May | 47380 17 [309672251175 |43 |35 | 22 | 176 | W1 | 620
June 33430] 19 [31.03]2428]65 | 42 [®548 | 286 | 193 | 891 76.9
July | 95490 23 _I__3155 24363 [ 35 [1695 [ 201 [ 200 | &7 [ 718
Aug. 340701 21 [3012[2282[68 [ 31 [1203 | 279 | 192 | 878 | '759
Sept. 5960|109 [ B8 76 B R | Pk R CTEERRESTE
‘Oct. 6270 | 4 | 30312185 | 99 4197 M =opa e lSa g 849 | 66.2
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Pasighat

Rainfall Temperature (°C) Relative
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ICAR-ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

XX. AICRPS CENTRES
HEAD QUARTERS

Project Coordinator (Spices)

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

COORDINATING CENTRES

SI.

No. | Centre and Contact address Telephone | Fax/E. mail
.| |
REGULAR CENTRES
Andhra Pradesh o ST e R
1  Horticultural Research Station 08937-238057 (O) 08937-238057 5
(Dr.YSR Horticultural University), 5 headhrs chintapalli@drysrhu.du
CHINTAPALLE - 531111, ' .n, ccflori@gmail.com
Dist. Visakhapatnam,
| Andhra Pradesh
2 | Horticultural Research Station | 0863-2524017 0863-2524073
(Dr. YSR Horticultural University), | /2524644(0) aphuhrslam@gmail.com
GUNTUR — 522 034, Andhra Pradesh | naramlnaidu@gmail.com .
| . gkalidasu@yahoo.com i
‘ surya.surepeddi@g_lg}ai_!:_t_:"q_rq e
Bihar
3 Department of Horticulture | 0621_229322?(0) 0621-2293227 i
Tirhut College of Agriculture spicestcadholi@yahoo.com |
(Rajendra Agricultural University) ashim_sigatoka@yahoo.com !
DHOLI-843 121, ;
| Musaffarpur, Bihar '
Chhattisgarh
4 | ‘S‘tegtii"“a‘(ﬁglﬁc'g‘“ﬁ_ Ilgﬁs;?""h 07762 - 07762- 222402 /215235
- Station ra Gandhi Kris | : = i
| Niswevidyalnya), Bilindsdat Earm 222402/215235 (O) angh_ajjtS@yah_oo.cq.ln
' RAIGARH — 496 001 singh ajit8§@rediffmail.com
- Chhattisgarh |
| Cjarat WSS e il e
5 I. Centre for Research on Seed Spices | 02762-285337 (O) ‘ 02762-285337
' (Sardarkurshinagar Dantiwada ‘ crss_jagudan@ymail.com
- Agricultural University) ava.1952@yahoo.com

' JAGUDAN - 382 710 Dist. Mehsana, ‘ ‘;‘g‘gz:gij—a{;f;féﬁ%‘;g‘ﬁ y

| Gujarat



mailto:aicrps@spices.res
mailto:aicrpspices@gmail.com
http://www.aicrps.res.in
mailto:headhrs_chintapani@drysrhu.du
mailto:ccflori@gmail.com
mailto:naramlnaidu@gmail.com
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mailto:surya.surepeddi@gmail.com
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mailto:agudan@ymail.com
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‘Haryana
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6 ' Department of Vegetable Crops
| (Chaudharay Charan Singh Haryana
- Agricultural University)
. HISAR - 125 004, Haryana

H_i_mé_chal Prﬁﬁesh

01662-289207 (O)
|

' 01662-234952/284306

aicrpspices@hau.ernet.in
tpmalik@yahoo.com

- maliktp@hau.ernet.in

7 | Department of Vegetable Crops (Dr.

' ' YS Parmar University of Horticulture
| & Forestry), Nauni, SOLAN-173 230,
| Himachal Pradesh

01792-252329 (O)

- sktehlan07@gmail.com

1 01792- 252329

happydev2 1 @yahoo.in
vgcuhf@yahoo.com
solanspices@yahoo.com

| meenuguptal @gmail.com
| vipinsharma43@yahoo.com

Karnataka

8 | Zonal Agricultural and Horticultural | 08263- 228246/

Research Station

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

9 | Horticultural Research Station

- AICRP on Spices, (University of

- Horticultural Sciences, Bagalkot)

' SIRSI-581 401, Dist. Uttara Kannada,

Karnataka

08384-247787 (O)

| 228135

| 08263-228403 /228246
| kmdevaraju@gmail.com
' mudigere@rediffmail.com

08384- 226797

| hrspepper@gmail.com
| hegdelax@gmail.com

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

- 04868- 236263 (O)

04868-236263
crspam@kau.in
deepthyagri@yahoo.co.in

- Pepper Research Station

| (Kerala Agricultural University)
PANNIYUR, PB No.113

5 Kanjirangadu (P.O) Karimbam (Via),
Taliparamba -670 142, Dist.
Cannanore, Kerala

| Maharashtra

' 0460-2227287 (O)

0460-2227287
ajith.pm@kau.in
prspanniyur@kau. in
crrini@gmail.com

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

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

| Orissa

' 02358-282074/282414

gitas964@gmail.com
udaykumar pethe@rediffmail.co
m .

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

" 06853-252565 (O)

. 06853-223348 i
- parsuramsial@gmail.com
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mailto:sktehlan07@gmail.com
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mailto:kmdevaraju@gmail.com
mailto:hegdelax@gmail.com
mailto:crspam@kau.in
mailto:deepthyagri@yahoo.co.in
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mailto:crrini@gmail.com
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mailto:udaykumar_pethe@redifftnail.co
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- Rajasthan
' 14  Dept. of Genetics & Plant Breeding, 01425-
SKN College of Agriculture (Sri Karan = 254036/254041(0)

Narendra Agricultural University),

01425-254022

dhirendrasinghjobner@gmail.co
m, dhirendrasinghjobner

JOBNER-303 329 Dist. Jaipur, . @yahoo.com, kssjobner@
Rajasthan ; . gmail.com, acs_shivran
| . @rediffmail.com,
5 i | mlttalgkumar@g;mall com
i o B B e e
. Telangana

15  Turmeric Research Station 08463-272026 (0)
| ' [Sri Konda Laxman Telangana State
| Horticultural University (SKLTSHU)],
Experimental Farm,
. KAMMARPALLY-503 308,

Nizamabad Dist., Telangana

Tamll Nadu

"""""" 04281-222456

I 16 Hortlcultural Research Stahon
(Tamil Nadu Agricultural University)

YERCAUD - 636 602 Dist. Salem,
Tamil Nadu

- 08463-272026
‘ naik.hort@gmail.com

| 04281-222234

hrsycd@tnau.ac.in
nageswarihort@yahoo.co.in

| 0422-6611284/
2430781(0)

17 Department of Splces and Plantation
Crops, Horticultural College and

. Research Institute (Tamil Nadu

- Agricultural University),

- COIMBATORE - 641 003,

5 Tamil Nadu

0422-6611371 /2430781
 chitra.varadharaj@gmail.com
spices@tnau.ac.in

Uttar Pradesh

18 Department of Vegetable Science
' (Narendra Dev University of ;
- Agricultural and Technology), Narendra |
- Nagar Post, KUMARGANJ,
| Faizabad-224 229, Uttar Pradesh

;. Wést Bengal e B i

05270-262076 (O)

05270- 262097/262331
vppandeyuat2012@gmail.com
drramsumanmishra@gmail.com

' 19 | Department of Horticulture
. (Uttar Banga Krishi Viswa Vidyalaya,
| North Bengal Campus
PUNDIBARI P.O, Dist. Cooch Behar,
| West Bengal - 736 165

03582-270588 (O)

CO-OPTING CENTRES

| ~Assam
1  Director of Research,
Horticultural Research Station, (Assam

- Agricultural University), KAI-HKUCHI
Guwahatl 781 017, Assam

| dekakkdr@yahoo.com

- 03582-270143
| pundibari@rediffmail.com,
pundibari@yahoo.co.in



mailto:dhirendrasinghjobner@gmail.co
http://gmail.com
mailto:naik.hort@gmail.com
mailto:hrsycd@tnau.ac.in
mailto:chitra.varadharaj@gmail.com
mailto:spices@tnau.ac.in
mailto:vppandeyuat2012@gmail.com
mailto:drramsumanmishra@gmail.com
mailto:pundibari@rediffinail.com
mailto:pundibari@yahoo.co.in
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Karnataka
2 | The Scientist-in-charge | 08173-244281 (O) 08173-244124
Regional Research Station, Spices sbicriskp@gmail.com
Board (Govt. of India), Donigal Post,
SAKALESHAPURA- 573 134,
| |Kamataka =00 @0 @
Kerala
3 The Associate D]'Iector 04936_260421’,( 04936'260421
Regional Agricultural Research Station | 260561 / menon_rl 5@_}’31100-00111 o
' (Kerala Agricultural University) 260777 (O) adramb@kau.in, rarsamb@kau.in
. - AMBALAVAYAL —673 593, Dist. :
i - Wayanad, Kerala
4 The Director | 04868-237206/ 237207 | 04868-237285
Indian Cardamom Research Institute (O) icrimyla@yahoo.com
MYLADUMPARA- 685 553, pradipknair@rediffmail.com
| - Kailasanadu Idukki Dist., Kerala kalyanidhanapal@yahoo.com
" Meghalaya
5 | The Principal Scientist & Head | 0364-2570257 0364-2570257 /2570678
' ICAR Research Complex for NEH | 12570678(0) akjhaicar@gmail.com
| .
' Region, Umroi Road, Ri-bhoi-793103, akjhaicar@rediffmail. com
l | BARAPANI, (Umiam), Meghalaya | akjhaicar@yahoo.com i
B e e A0 IR S S |
6 | The Joint Director 03837-220041 / - 03837-220560
' ICAR Research Complex for NEH 220056 (O) - jdicarmizoram@gmail.com
Region, Mizoram Centre, . sudipiari@rediffmail.com
. KOLASIB-796081, Mizoram 5
Nagaland e B B e
1 7  The Head, Department of Horticulture, | 03862-247212 (O) - 03862-247113
- SASRD, Nagaland University, csmaiti@yahoo.co.in
MEDZIPHEMA-797 106, Dimapur,
_ - Nagaland A
| Sikkim - S S Ty 2 - —— et - -
' 8 | The Dy. Director (Res.) - 03592- | 03592-231307
ICRI Regional Station (Spices Board),  231307/237301/(0) ! rrspicesgtk@yahoo.com g
Yakthung, Tadong, ; | drvijayannambiar@gmail.com |
- GANGTOK-737 102, Sikkim |
""" 9 | JointDitector . ‘ 03592- 1 03592-231238

ICAR Res. Complex For NEH Region,
Regional Station, Sikkim Centre,

I' Tadong, GANGTOK-737 102, Sikkim
e e i o

231030//232125 (O)

| drhkalita@yahoo.co.in
|

| 10 | The Professor & Head
| Horticultural Research Station
. (Tamil Nadu Agricultural University)
PECHIPARAI - 629 161
' Kanyakumari Dist., Tamil Nadu

04652-281191(0)

- hrsppi@tnau.ac.in
joshua.prem@rediffmail.com



mailto:sbicriskp@gmail.com
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mailto:akjhaicar@yahoo.com
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VOLUNTARY CENTRES

' Naysari Agricultural University, |
| NAVASARI-396 450 |

'~ Arunachal Pradesh
1  The Dean - 0368-2224887 (0) i 0368-2225066
Central Agricultural University College ' | chfdeanpsg@yahoo.com
of Horticulture & Forestry, ; - vikaschf@gmail.com
PASIGHAT-791 102 l - tkdubey@gmail.com
-G;ljarat
2 | The Director of Research and Dean 02637-283160 /282145 02637-283452 /282765
Faculty of PG Studies, (0) | dr@nau.in
- Directorate of Research, - achf@nau.in
| N.M. College of Agriculture, - ritesh147@gmail.com

3 | Assistant Research Scientist 1 02717-294325(0)  bhpatel_S4@rediffmail.com
5 Castor-Seed ﬁflces Research Station,
Anand Agricultural University,
Sanand,Dlst Ahmedabad,
SANANDSSOTIQ R r i e e
. Jharkand
4 | The Director of Research, 0651-2450610/ - 0651-2451011
BIRSA Agricultural University ' 2451011 (O) dr_bau@rediffmail.com
KANKE, Ranchi-834 006 ~ sachindra.nath79@gmail.com
Madhya Pradesh
5 | The Sr. Scientist/Head (Hort.), 0761-2680771 0761-2681074/2681236
- Department of Horticulture, College of  Extn: 345(0) /2681389
 Agriculture, Jawaharlal Nehru Krishi drsw%pansengupta@gmaﬂ .com
- Vishwavidyalaya, JABALPUR-482 004, drnai uak@gmaﬂ com
Ra]asthan
6  Associate Professor 0744-2844369 (0) 0744-2844306
' (AAgricul‘iwallF%esearch Stationi arskota@hotmail.com
gricultural University Kota tiarskota2005 tmail.
- Ummedganj Farm, Post Box No.7, GPO . A @t oot
_ ' Nayapura, KOTA-324001
7  Assistant Professor (Agronomy) 0291-2571347 (O) 02015571815 & 0 =
Agricultural Research Station | mmehriya@yahoo.com
(Agricultural University Jodhpur), - aukota2013@gmail.com
MANDOR, Jodhpur-342 304 |
Uttarakhand
8  Professor and Joint Director, 05944-233363 (0) | 05944-233473
Govind Ballabh Pant University of ; J.gautam56(@yahoo.com
. Agriculture & Technology , f ‘ dheer singh72(@yahoo.com
- College of Agriculture , 5
 PANTNAGAR-263 145 ’
West Bengal
9 The Director of Research 033-25828407 (O) - 033-25828407/
- Bidhan Chandra Krishi Vishwa 03473-2222269/70 - 03473-222275

Vidhyalaya, Directorate of Research

- Faculty of Horticulture, Kalyani, P.O.
- KALYANI-741 235, Nadia, West Bengal

03473-222659

| 03473-222273/222277
- bekvdr@gmail.com
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Publications released during 25th AICRPS workshop
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lantation Crops
d Research Institute

1. & 2. Black Pepper and Ginger Cultivation Practices (Telugu)

3. Black Pepper Cultivation Practices (Odiya & English), Off-season
Coriander (Odiya) & Organic Chilli Cultivation (Odiya)

4. & 6. Nutmeg & Clove Cultivation Practices (Tamil)

5. e- Publication - Success Story On Black Pepper Grafting (Kannada)

7. Turmeric Cultivation Practices (Telugu)

8. Protray Nursery and Production Technology of Turmeric (English)

9. Turmeric Production Technology (English)
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ICAR-All India Coordinated Research Project
on Spices (AICRPS)

ICAR-Indian Institute of Spices Research
Post bag No. 1701, Marikunnu P.O,,
Kozhikode- 673 012, Keralg, India.
Phone: 0495-2731794/2731410, Fax: 0495-2731794,
e-mail: aicrpspices@gmail.com; dicrps@spices.res.in
Web site: www.aicrps.res.in
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