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qRASHT 996 o Ruid

3Rae R I #aTel STTEUT IRASH (T 3 ¥4 3R @ T) QT &6 FRATC ITHu 6l
JIQ qS1 ead Il & | ARget WRAY wf=ra #aren sy wRASH 1971 (1v 3o # #9ra iR
B B FYTH IRAST b B A YR gall | T8 Q1 3l gRAGH & w9 # fifora fpan R ve el
3R @Iy S & fIT 1985 A Y6 83 I W R AATSH B AU AR (IS 38 TH 31R),
FIfTdhe 1 AT AR T PidlfTs THaad $ A1 T a3 A 3R 41 v =1e] &

T 3E A AR @ Uh B A 3 15 71 F @ 15 HiN fAsa [y & R W 19 F Ay
B T 3T A AT FEHIY/WTBT A AW Fw, w81 gaga) & g amg A v R Red
FHRART, M N M B, 39 aRAT & A1 Fgdrt 1 ax 2 81 T 378 W AR O T B o
T 83 BT & T 51 JSMAS TUT 32 THAD)/FRHR TH B & | YD sy BT 75% @ HRAY
FfY U uRye § AT 999 §Q 25% 9 aia Iy i fasg fene & fear s 2

9 IR &1 fdceT fFrAifd g1 I5g A ATl $1 Ie &, Ide AR Fearg e
H gfew @ 21
P R PR aRkfRufas eneh Sfew SRm qumamare #ie a1 1 war Ie Sustare

e @1 et we |
i Rt P - oAy o gImel & A saTe AT Bl & forg SR afafl @

HHBIPd BHRAT |
i U yHIAd Ud BT SR A7 & fAY e meee a9dl B e a6 |
iv I i g farerm, o g w9 oR Td A W Y AR P 4 ARRIGeD b v A

FH FAT|

T g A AR @ gW & fAum Bl A 12 79T Bl & 110 I gRASY =g 8 I8
T T a9 2002-03 ¥ 3 IRASTARIT L IF N BN 2

Bl JUR

T GUR H 35 BRI & TR 59 TRAGEN 91 81 78 81 T 3118 /) IR 9 01 il -1 7arenl )
& TS Tl B gad q1 e qen R e & fog SHeras & gl [ 3R Ie vd B
SIS ALt Tga W & T | T o1 Ol IR @ 79 & fafva ol & Swermad A 3fd el i
- 650, SATA - 369, MERP - 644, Bl - 1307, ¥ I - 228, 3R 7 74 - 3901 3nfX Ivewv &
TR B H T e YOI G (CVTs)/Fsrd Iuorar WIeml & RISl 74 |

gf3RR # ST Iuordren giiad) Bl faafid e=a & fag el B 3, araR gonfa davon e 8
B B | e [l & 999 aRd N R Tevr {1 Sar 81 U8 3R el @1 91 fa
3R @1 off STy Nl | iche AR Il O i1 BT OP WAl Jeaipa & fow s |
TSI Hrell A womfall & ook fARTe Aavsli 31 IIsWR Sigfa=a & W gogia fear o &1 2|
IFgATTA W UEHl, IFAGR - 4, URERR - 3, TN - 2445, AT - 2426 AR YRR - 5 ;M BT PR
& oA &A1 F [T ATASHS AT 747 | AT AT S CL - 730, CL - 692 3R D - 237 A1
S <l T € 3R I2 AH & gonfay Jeura glieror 3§ Sire faa|

— ——— — — " " " &@®»_ |




e #, Ureeif & V.S -8 (28.25 TH/TATI) W ITYGH B UGS IYSII T B | gD
IfaRxh, et o Yrael GfRd afexeE S RITFI @) ugE &) Tl | ENd Javl Y
gThi H 13.00 W 22.50% <R B & | SNfAeiRRA ofR grifRid dd &1 Amnall A $He: 4.00 9
9.67% 3R 0.25 | 200% ¥ &It & F wean e H 393 W 5.95% b B =R 81 & | Tl
N, ITAAH TP Ao A dieei it & RS Jeaied geror & ofiid PTS - 39 (26 62 T4/
gaex) A 3ffdha o | Arem A, U WIS S, ST - 365, BDIR - 1244, Cls - 29, PTSS - 24 3R DKH - 26
H RS B 17.64 W 32.62% B! a8 Iyora # ghg e o |

e fRvdieh & qEaeE & oy §i91 7Tet # Aa]vl fha S € | SR & A% Ha)oT
& fT |WaR 10 991 9 44 &b g 3R g5 well # fage v s =iy ofk fAges & 9 |
11§91 Q1T Bl 7 991 & 38 T o a1 g 3R e &7 (] aR) w_rroy fvan <iren anf@ o
AR ATl H, HM - 444 (239 Facd/gaey), Ue & 4197 3marvr IAREd! 3R HM - 372 3R HM
- 376, Ul 11 3MmaRYT IR ITaan di51 SYSTN (HHE: 33.85 3R 32.65 fFea/gaex) &t S
&1 3T HM - 444 SIS fircey 3R Ursed) fiesy &1 M &1 WRRIE® 811 8 | SR 5, RTP -
4 39 ITAAT 1518.33 o U1/} GRT IegaH &I AT B FTAF 91 31T & RTP - 8 (1477.67
f& TmA/EeR) AR RTP -9 (1471.33 & m/gaex), A g wof weor & srria qeaiad
fera SO | $9e SfelTal Sag Foffr Tieror/ besig SUSTan Ieo] gRT SYSTaT 3R Iorae & forg
w3 Fonferdi/ fp @t g @ T |

T g} AR ff v F fAfdw degl A ygard R garel w9al &) ameneHe gonfadi/fae

A Gt ot/ fee SENGH
el CRICTH IRRR -1 970.50 UTH/d
IBERR - 3 638.00 TT/SA
qERR Foa” - 1558 3.0 & am/dd (<)
FeR - 5128 29 & am/9a (Faes)
RATTA e 0.801 fhum™/Sia<R (W)
WRFBTS TR - 3 6.2 & om/da (D)
RIENSEEIN UERR - 5 906.5 T/ (FTS)
sl UTTGHITRT M- 1 373.98 & TTA/EaER (YF)
PV -1 321 78 f% TM/EHER ()
e CL - 692 139 60 T TTH/?aRR (Ih)
FHANR SKP - 169 30.00 fF TH/THRT (T)
Hexb EUSEIN] RISEIGE! 8.87 fob TM/3 Wex ds (A<H)
greeih VE,-2 26.61 TH/BRR ()
VS, -8 24.44 TA/TARR (FTH)

— "  "@»_



S 117575 2007 2003, ATCHS |
frammeen 3N g U9 3R -aRaT

godl

#eft

Rraraect PTS - 55
LISEIR TCP -2
TCP - 11
TCP - |
NRIGRIGH RH-5
qreeri PTS - 11
PTS - 39
HIAFAR Jon
Ware / WaRIE Cv -7
el UD - 446
RD - 336
TR RCr - 41
PRI UD - 743
STETH J Cour - 283
RarR DH - 246
DH - 234
PIIFAR JCO - 283
NERS 1CO - 360
NICEE UC - 223
UC - 3i0
RZ - 19
STET JC - 2000-72
SR JF - 303
SR UE- 178
FERT JF-210
e JF-210
SR JF-204
UM - 351
AR JE-210
JF - 195
et HM - 350
RM:t - 70
frar IR QAT
SET o By - 244

25.50 <A/ (=B)

(
17.50 TH/TFRX (TTB)
28.38 THA/EHRN (FTH)
26 56 TH/EHRRX (WTH)
24 00 TA/THRR (W)
34 50 TA/BAR (W)
27 08 TA/EHRR (WD)
24 93 TF/ER (WD)
39 69 ¢H/ZIR (WTH)
980 & T/ (BTH)

1830 & T/
1730 5 om/EaeR
1183 foF Um/2aex
2668 &5 T/TRR
1734 36 TmA/8deR
2180 fF TMH/TaRR
2060 o TTH/BaRR
705 f& TH/RERR

1628 for amH/Reex

386 fop TMH/BaeER
385 f& T/
302 5 oM/
1126 {6 U™/

3142 {5 TH/RaRR
1677 fop a™/2HReR
2113 5 am/ReRR

1091 f am™/EHR
1382 &5 am/gaex
1806 f&& TM/RdeR
2222 {5 Tm/RERR
2189 fF amM/gaeR
196 YF TH/TdR
1630 &7 mH/edeR
2080 b UTH/BaRR
2049 & TH/TFRR

c——— ——  _—  "&» |
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Tt Wi & fog vgar 5 smeee fhet

LK G fope/ st AT T[oTar
STl fet IRYIGHART Hea - 5128 IrIES At 5.06%
gl HHTAR MCC - 1 it Ot 6.9%
MCC - 2! qryEie I 6 8%
goll EIRERIN CL - 67 PRPMAT 6 04%
CL - 18 PP 6.00%
JTS - 2 qu Wit 24 01%
Acc - 360 PRPMAT 521%
grertht T @ Wy 26 00%
gfran NICER DH - 234 T I 0.55%
SR SR UC - 310 LA JA 5 0%
JC - 2000-22 it 9 4 58%
e NICE HF - 116 et dd 2.50%
UFF - 177 TS et 2 42%
T UdHq

e HYUT AfbAl B uEEE & fIU BHd HERE A 1) SRIEA A 3Fh gRANEN A
B ST 78 © | Rl & wrelt e ol gurdt o1 e waew O @ afd iia & fog wfy 29 20
frer & & # Ry=rd qen NPK I&RE &Y AT A 100:40 140 T I 967 F R H AN R ITgaA
SUSAT (2.69 6 T/ ) sifda @t | afrR § @rell A & fog gy Reams a1 9devn o o= ofy
f&1 2 foreR R ova W S 3 gfg (1 74 & am/9d ) g8 ok 321 wonferdl o ufenR - 5 ot
el s @t iR ITaan Iarar (2.08 & wmi/dd) sifda ot

AT HHA! & IATEA # oradl § gy am & fAY orig IR F W S IR B AT
3 RIERe o1 | Rl 3 Frelt fAd J 3ol SRS ARSI 75% + ISIRARES™ 50 U8 + FYM 10 T
T W ITIAH UG 6.41 B am/dat 2iftha @ | @relt g W {352 iR wifitn oeror F Fym
10 f&5 T 31 STt gT fed) 10 fh I/ 9 & &R A T R R A Seaad Sl 91 g3 | g
7 R, SRR 50 TH 1 T8 10 & W T TR ITaad Iuordr (490 8 /4 ) 2iftha 1|

I TR INRAReer 3R g5 fAs10] & MY 319G AZEIGH T A I1Exd | ITadd IUSie
(22 03 T/EFER) W §s | 2] A AFGIGA 100% 3 ARYREAH 50 TH + FYM S & 7 R w®
e, PARIS 3R IS8 Besl H TS ITgoild Bl Jeadd JUSTl Afhd &1 Sdfd, DIATAR F
A g 3G IS 50% + ARART™ 5 {6 ar/8aeR o W= 31 &l 21

afa § 3T ARSI 100% + JISNfAINTTAHN FYM 5 TSH/RdRR &M W SIER & A
R dist Suoian sifera @ STafd, g TSl BRAAR A A ATBCISH 50% + SRR
1.5 fb am/gdey oM R W g8 B Jfhd AR A aifedd diT Sustdl FyM 5 fs o o+
FNRRTTH 50 A S TR W g8 & | SR A SIRT Y sifteas 9191 Susin 3 20 fRwea/gaex

— " @®» ]




N .o ot 2002 2003, ALCRPS
AT 100% + SNRARTHR + FYM 5§ TH/8a<X & X H o W U 81 3ifha &Y |

TER ¥ AGIN 100% + NARTH + FYM 5 T7/8dex o H W 46 B ifedq i Iorar
3ifPd & SElH FARTS 7% A FYM 10 TA/RFR + FARYReeTd 50 TN S TR AT 8rer g1 7=
3G ATZEH 100% + FANRIRT 1.5 & Jm/2aes 19 ITaR & WY 3§ 0 & 9 FYM 5 T/
IR AN R BRIFAR § Izaaq Iqo S 732 o 7mW/2d9eR Wa g8 fdH, AR # Fym 10 %
T + INRARET 50 T S TR ST Wil ITSId1 18 76 UMH/2deR 9T & |

IEREH b BIA IATEA ge N GETUINol H1 W7 W1fua fhan | 951 99 & 45 3R 553 &
91 1% B Fbe g1 9R fBSHA A a1 10 0 5 3m/2ae <% 7 i Fothe fAedt #§ s o delt
H 3exd IuTal ¥ gig g | afvar 7 f pIoR welbe 12 5 b um/deer &R A 9T SUHR T1 0.25%
7of freda aRA R GHRIS A ifyeaw da1 Iuerar 20.03 fRea/daRs oe g8 |

ge1 FATSN W WIRT g8 WGeH U Avher UiAfY 811 €| G1aiell 3, 3paR A HIE ae S
¥ HIe g8 wfte wea & v afde orgge oA T fARIvaR, A’ 7 AR 9 SegaH [held]
(68.33%) 9Tl &Y €|
Bl RETu

FAT WU N 9 BRIHA & T g uRIAGHAN A 8 @ 21 afa I
(AORTEE) &l A FIe fArd HaRA BT 90T BRA W AP0, A B AT 3R A 3 Aarg A
"rayl gfg g3 | s faRew, oft STl JaT1 greerewd sl 3R VAM & I Juigd
PR W BIZCHART I FH HH NIaT AR AfFHam g 3ifed fovan | arargaury iR v
Fl B FTelt Al & GR 7T W = § Ferdfadd Mes Mz 3R & gRara &1 Asor e
W AR JAT AT AT

TAG A BRAGRA (100 TH/I8) T & a8 shsEas 0.5 B f/er @ wR go
TS o T FH R ga 3R IuSrl A gig Wt o gt |

FITE A B SAAF + &1 BRTIH STIR b W W I I & HRUT AITell 19
B (13.0%) B & W1 R TFSH B ITaTH TQ (84.5%) N BRI & | FHRIS H AGSH B 51°C
& TRA I A 10 fre STUR a2 efrarm ofR A Ba s A @ W I1geE T 0T @
YT F9 B & A1 s STorar W A Bl 8

&o<) & qof 1 IR got R @R gvigmr @) AFeRE + HRETSIR I ITAR & ®Y H
A T2 goit 0R e A yHId) WU @ Frafaa wR wed 8 1 sfaare A & RS + §f teria
12 5 {3 qrH/EeeR &b e} P WY FYM Ul & def W ATH IR 71 39 a8 & RS + & weRrma~a
4 )6 T 951 B SR P AR FYM 99 R maR Wi STER FRA W 25.0 {6 am/aeR & v
# gl B AZWH 7T 37 86% TH HH TN AHd & | A PRFTAR A HAY: NPK 125: 60:90 fob
TMH/EaRR A FYM 10 e-/edexard] faReent seR=a 4 7m/f% oM @51 STaR & w9 A ol &
ey & RS + @ v 12,5 f T/29eR & X A 9l & dd W) A § A or d1 25.0
& 7m/gaey i SUER FRA W AR g9 T & AR a5 @1 IeEad Squrdl A
arfra &t gl
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afrn ¥, & s 9 STAR Td 981 W o R SER H, AR AT BH 8 B A
Iyorr # gfg N Bl § STafd, PRiEAR A, W F I T F 3rh (NSKE) 5% A IR fsed
FH HA qAT ST A ghg o F AU g <t man | e ® & R sRaTsiE & @i 4
I 31 3R 1 B 9aT W M R RT3 7 3iaad &1 ax 9ad = 1 R wiie 3§ 3 s
1 STAR + ST GRT AT & AR 0.3% FHORE feda & 99 @ie § wHt e &4 81 (15.0%)
TR ST ST 229 UH/wie deb fAerd sifra @1 | e # < g™ & A1 9eT 3R 49 STaR
FA T R gerrge [l A & fo i San man | SiRT & e @ e e & forg, /1 R
ARBpRIEN AR ARy fosa Jie Wt <@ T4 | FRITSIRM 99 ITAR & w9 F G A1 &l
S & | @ Al § He e A0 Bl e wardh wnfie o | eriear # & Rk (s fF amy
BFRER) + T FF (150 & TM/2aER) ¥ W o QA 0T 3T HH 8t &

9 AR, AQTAT Baci & TF dic 3R I F yfeRIe Suitea sreqerl/somfear #t
TEg @ T

Bic AR M & yfaRiuEay/FATd F W
B [:2la-t Pie/ T gorfa/fem gfafear
godl PRITAR uof foreft s e CL- 32, CL - 34, PIRROEE
CL-54 & CL-55
&t quf g CAIES Ieaad gRRE®
N U A el @i,
RH-5&RH - 24 P INNEED

SRR ST WA GS, ITS - 303, CLI - 370, PIREET
JTS - 604, JTS - 308, PTS - 9,
PTS - 10, CLI - 325, CLI - 330,
PCT - 10, CLI - 320, PCT - 7,

PCT - 14
goi fercht ITS - 606 LINNEE
NERIS qui &1 Acc - 360, 361, feRlers
585,126 & T4 - 11
gui for=h geeH R RRTS - | EIGNEED
gfvran SER g fos Rer- 41,UD - 435 & I
UD - 436
el TS MABMH  RCr- 41, UD - 262, HioRIEE
. UD - 446, UD - 751
#f} SR Al TS MAGHA UM - 34. UM - 127, NEED
UM - 304 & UM - 305
TSeY! fATey UM - 303 & UM - 305 I

@
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PROJECT COORDINATOR’S REPORT

The All India Coordinated Research
Project on Spices (AICRPS) is the largest
network in the country in the spices research.
The AICRP on Spices was started in 1971 (IV
Plan) as a combined project on spices and
cashew. It was bifurcated in to two separate
projects, one each for spices and cashew in
1985 and since then the AICRPS started
functioning with a full time Coordinator with
headquarters at Indian Institute of Spices
Research (IISR), Calicut.

At present 19 centrés spread over in 15
states, based at 15 Agricultural Universities
are functioning under AICRPS. In addition,
eight co-operating/voluntary centres including
ICAR Research Complex, Gangtok for large
cardamom are collaborating with this project.
The total staff strength of AICRPS is 83,
which includes 51 scientists and 32 technical/
auxiliary staff. The ICAR is meeting 75%
expenditure of each centre while 25% of the
expenditure is met by the respective State
Agricultural Universities (SAUs). The
budget of the project for the year 2002-2003
is Rs. 209.329 lakhs with Rs. 157.00 lakhs as
ICAR share.

The mandate of the project is to increase
area, production and productivity of spices in
the country through:

1)  Evolving high yielding varieties with
quality attributes, tolerant/resistant to
pests and diseases for various agro-
ecological situations

i)  Standardizing agro-techniques for spice
crops under different agro-climatic
conditions

i) Evolving cost effective and efficient
pest and disease management practices

iv)  Working as interface between SAUs,
IISR and ICAR.

About 110 research projects covering
12 spice crops are being operated at various
centers under AICRPS and during the year

2002-03, the project made several
achievements.
CROP IMPROVEMENT

In crop improvement, 59 projects with
35 programmes are being operated. The
AICRPS centers strengthened the genetic
resources of spice crops and the germplasm
for different parameters was evaluated and
promising accessions in each crop were
identified. At present, the germplasm holdings
of AICRPS centers consist of black pepper -
650, cardamom - 369, ginger - 644, turmeric
- 1307, tree spices - 228 and seed spices -
3901. New CVTs/CYTs were initiated during
the period.

In black pepper, inter-varietal
hybridization to evolve high yielding varieties
is being carried out at Panniyur. The
promising lines are selected and advanced to
multilocational trials. Fifteen cross
combinations were made and the seeds were
obtained. Seeds of sixteen germplasm
accessions were sown for OP progeny
evaluation. Inter-specific hybrids of promising
black pepper varieties with Piper colubrinum
are being evaluated. At Ambalavayal, black
pepper accessions, Panchami, Panniyur - 4,
Panniyur - 3, Acc - 2445, Acc - 2426 and

c—__— ——  —  _"&»______ |
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Panniyur - 2 were found promising for the
high range region of Kerala. Cardamom
accessions, CL - 730, CL - 692 and D - 237
are found promising and included in varietal
evaluation trials at Mudigere.

In ginger, highest fresh rhizome yield
was recorded in V.S - 8 (28.25 t ha') at
Pottangi. Besides, ginger accessions with
desirable quality parameters were identified.
The dry matter content of ginger accessions
varied from 13.00 to 22.50%. The oleoresin
and essential oil content ranged between 4.00
t0 9.67% and 0.25 to 2.00%, respectively and
crude fibre varied from 3.93 to 5.95%. In
turmeric, highest fresh rhizome yield was
recorded in PTS - 39 (26.62 t ha') under initial
evaluation trail at Pottangi. At Solan, five
collections viz., ST - 365, BDIR - 1244, CIs
- 29, PTSS - 24 and DKH - 26 showed
increase in yield to the extent of 17.64 to
32.62% over the check.

Hybridization in seed spices is taken up
for incorporation of desirable traits. For
successful hybridization in cumin,
emasculation should be done before 10 AM
in slightly pink and unopened flower bud and
pollination on the next day or third day or
second and third day (twice) after
emasculation between 11 AM to 7 PM.
Fenugreek accessions, HM - 444 (23.9 g ha''),
a green seed coat mutant and HM - 372 and
HM - 376, yellow seed coat mutants gave
highest seed yield (33.85 and 32.65 q ha”,
respectively). Among them, HM - 444, is also
resistant to both downy mildew and powdery
mildew diseases. At Jobner, RTP - 4 proved
its superior performance by yielding 1518.33
kg ha' followed by RTP - 8 (1477.67 kg ha'!)
and RTP - 9 (1471.33 kg ha''), which will be
evaluated under CVT. Besides, several
varieties/lines were identified for yield and
quality attributes through CVT/CYT.

Promising varieties/lines of spice crops identified at different AICRPS centers

Crop Center Variety/line Yield
Black pepper Dapoli Panniyur - | 970.50 g vine’!
Panniyur - 3 638.00 g vine'!
Panniyur Culture - 1558 3.0 kg vine! (fresh)
Culture - 5128 2.9 kg vine'! (fresh)
Ambalavayal Panchami 0.801 kg standard' (fresh)
Yercaud Panniyur - 3 6.2 kg vine'' (fresh)
Pampadumpara Panniyur - § 906.5 g vine!' (fresh)
Cardamom Pampadumpara M-1 373.98 kg ha'' (dry)
PV -1 321.78 kg ha'' (dry)
Mudigere CL - 692 139.60 kg ha'' (dry)
Sakleshpur SKP - 169 330.00 kg ha! (dry)
Ginger Pundibari Gorubathan 8.87 kg 3m?bed! (fresh)
Pottangi VE,-2 26.61 t ha' (fresh)
V.S, -8 24.44 t ha'' (fresh)
Chintapalle ISR - Varada 25.50 t ha'! (fresh)

.  &«»$___
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Turmeric

Cinnamon

Coriander

Cumin

Fennel

Fenugreek

. " &€ |

Chintapalle
Pundibari

Jagtial

Pottangi
Coimbatore
Yercaud/Pechiparai
Dholi

Jobner

Kumarganj

Jagudan
Hisar

Coimbatore
Raigarh

Jobner

Jagudan

Jagudan
Jobner
Kumargan;

Guntur
Jobner

Kumarganj
Dholi

Hisar
Jagudan

PTS - 55
TCP-2
TCP - 11
TCP -1
RH-5
PTS - 11
PTS -39
Suguna

Cv-7

UD - 446
RD - 366
RCr- 41
UD - 743
J.Cori -283
DH - 246
DH - 234
JCO - 283
JCO - 360

UC-223
UC-310
RZ- 19
JC-2000 - 72

JF-303
UF - 178
JF-210

JF-210
JE-204
UM - 351
JF-210
JF-195

HM - 350
RMt - 70
Hisar Sonali
J. Fenu - 244

17.50 t ha'! (fresh)
28.38 tha' (fresh)
26.56 t ha' (fresh)
24.00 t ha' (fresh)
34.50 t ha! (fresh)
27.08 t ha' (fresh)
24.93 tha' (fresh)
39.69 t ha'! (fresh)

980 kg ha! (bark)®

1830 kg ha!
1730 kg ha'!
1183 kg ha'!
2668 kg ha'!
1734 kg ha'
2180 kg ha'!
2060 kg ha'!
705 kg ha''

1628 kg ha'!

386 kg ha!
385 kg ha'
302 kg ha'!
1126 kg ha''

3142 kg ha
1677 kg ha’
2113 kg ha'!

1091 kg ha'!
1382 kg ha'!
1806 kg ha™!
2222 kg ha'
2189 kg ha’!
1960 kg ha'
1630 kg ha™!
2080 kg ha™!
2049 kg ha’!



Promising lines identified for quality attributes

Crop Center Line/variety Quality attribute
Black pepper Pampadumpara Culture - 5128 Volatile o1l 5.06%
Cardamom Sakleshpur MCC - IM Volatile oil 6.9%

CC-21 Volatile oil 6.8%
Turmeric Coimbatore CL-67 Curcumin 6.04%

CL- 18 Curcumin 6.00%

JTS -2 Dry recovery 24.01%

ACC - 360 Curcumin 5.21%

Pottangi Roma Dry recovery 26.00%

Coriander Jobner DH - 234 Volatile oil 0.55%
Cumin Jobner UC -310 Volatile oil 5.0%

JC - 2000-22 Volatile oil 4.58%
Fennel Jobner HF - 116 Volatile oil 2.50%

UFF - 177 Volatile 0il 2.42%
CROP MANAGEMENT organic farming experiment on black pepper,

Twenty one projects are being operated
in 11 programmes in crop management to
identity good agronomic practices (GAP). In
black pepper-arecanut mixed cropping
system, irrigation with 201 vine'day”’ and a
fertilizer dose of NPK 100:40:140 g vine''
recorded the highest yield (2.69 kg vine') at
Sirsi. In adrip irrigation trial in black pepper
at Panniyur, irrigation at 2 1 day™! increased the
yield (1.74 kg vine') and among the varieties,
Panniyur - 5 responded positively and recorded
the highest yield (2.08 kg vine').

Biofertilizers are being recommended
to substitute inorganic fertilizers and to
irnprove the quality of the produce in spice
crops. Inorganic N 75% + Azospirillum 50 g
+ FYM 10 kg recorded the highest yield of
6.41 kg vine'!' in black pepper at Sirsi. In an

application of FYM 10 kg + burnt earth 10
kg vine' has given the highest yield at Sirsi.
In cardamom also, highest yield (490.8 g
plant') was recorded with the application of
Azospirillum 50 g + FYM 10 kg.

Similarly higher yield (22.03 t ha'') in
ginger was obtained by applying inorganic
nitrogen in combination with Azospiirillum
and FYM. Highest yield of fresh rhizome in
turmeric was recorded with the application
of N 100% + Azospirillum 50 g+ FYM 5 kg
at Pottangi, Kumarganj and Raigarh centers,
while at Coimbatore center it was with
inorganic N 50% + Azospirillum 5 kg ha'.

In coriander, application of inorganic N
100% + Azospirillum + FYM 5 tha! recorded
maximum seed yield by Jobner centre, while
it was with the application of inorganic
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N 50% + Azospirillum 1.5 kg ha' at
Coimbatore. However, Kumarganj obtained
maximum seed yield by applying FYM 5 kg
+ Azospirillum 50 g. At Jobner, maximum
seed yield of 3.20 g ha' was recorded in cumin
with the application of N 100% +
Azospirillum + FYM 5 t ha''.

Maximum seed yield of fennel was
recorded with the application of N 100% +
Azospirillum + FYM 5 t ha' at Jobner, while
at Kumarganj centre with FYM 10 t ha' +
Azospirillum 50 g. In fenugreek, application
of inorganic N 100% + Azospirillum 1.5 kg
ha' as seed treatment + FYM S t ha! produced
the highest yield of 732 kg ha'at Coimbatore,
whereas at Kumarganj, FYM 10 kg +
Azospirillwn 50 g gave maximum seed yield
of 18.76 g ha''.

The role of micronutrients in increasing
the crop production was established in ginger.
Two sprays of ferrout sulphate 1% at 45 and
55 days after sowing and soil application of
zinc sulphate 10.0 kg ha'' increased the yield
in ginger at Dholi. In coriander also,
maximum seed yield of 20.03 q ha' was
obtained with soil application of copper
sulphate 12.5 kg ha' and 0.25% foliar spray
at Kumarganj.

Soft wood grafting is a successful
technique in tree spices. At Dapoli, October
to March was found to be the most congenial
period for softwood grafting in nutmeg,
particularly January month with highest
success (68.33%).

CROP PROTECTION

Twenty-one projects are being
operated under 9 programmes in crop
. protection. Black pepper cuttings planted in

solarized soil significantly increased
sprouting, number of roots and length of roots.
Further, solarized soil fortified with
Trichoderma harzianum and VAM recorded
minimum incidence of the Phytophthora
disease with maximum sprouting. Metalaxy]
Gold MZ and T. harzianum combination was
found to be highly effective in controlling the
foot rot disease of black pepper at
Pampadumpara and Sirsi centers.

Population of root grubs was reduced
significantly with the application of
carbofuran (100 g plant™) followed by
imidacloprid 0.5 ml I-' and increased the yield
in cardamom.

The loss due to fungal diseases was low
(13.0%) in rhizomes treated with SAAF + T.
harzianum in the storage with highest
recovery (84.5%) of healthy rhizomes.
Rhizomes treated with hot water at 51°C for
10 minutes and T. harzianum mixed with
neem cake resulted in minimum incidence of
rhizome rot disease with maximum yield at
Kumargan;j.

Foliar diseases like leaf spot and leaf
blotch in turmeric could be effectively
controlled by application of mancozeb +
carbendazim as seed treatment and foliar
spray. At Jagtial, rhizome rot of turmeric was
reduced by 37.86% by application of FYM
with T. viride + P. fluoresence @ 12.5 kg ha'!
as basal and 25.0 kg ha' as top dressing
followed by application of FYM with T viride
+ P. flouroscence to seed @ 4 g kg seed.
However at Coimbatore, application NPK
125:60:90 kg ha''+ FYM 10t ha'! + T. viride
+ P, fluorescence 4 g kg as seed treatment +
T. viride + P. flouroscence applied to soil
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@ 12.5 kg ha' as basal and 25.0 kg ha' as
top dressing, respectively recorded the lowest
incidence of rhizome rot with highest yield.

In conander, T. harzianum when used
both as seed treatment and soil application
reduced wilt incidence significantly and
increased the yield at Jobner, while at
Coimbatore, three sprays with neem seed
kernel extract (NSKE) 5% was found
effective in reducing the disease and
increasing the yield. 7. harzianum with and
without carbendazim and neem cake as soil
application reduced the incidence of wilt in
cumin at Jobner. Lowest incidence of wilt
(15.0%) with grain yield of 229 g plot ' was
recorded in plots where T. harzianum was

applied through seed treatment + soil
application along with mancozeb 0.3% spray.
Soil and seed treatment with T. harzianum was
also found significantly effective for both wilt
and blight diseases at Jagudan. For the control
of aphids in cumin, two sprays of
monocrotophos and acephate were found
more effective. Carbendazim as seed
treatment alone or along with soil drenching
proved highly effective against root rot in
fenugreek. Soil application of T. viride
(5 kg ha') + neem cake (150 kg ha') also
reduced the disease incidence at Coimbatore.

Besides, several germplasm accessions/
varieties resistant to important pests and
diseases in spice crops were identified.

Source of resistance/tolerance to pests and diseases

Crop Center Pest/disease Varieties/lines Reaction
Turmeric  Coimbatore Leaf spot CL-32,CL - 34, Resistant
& blotch CL-54 &CL-55
Dholi Leaf blotch Kohinoor
G. L. Puram Rajendra Sonia,
RH-5&RH-24 Highly resistant
Jagtial Rhizome rot GS, JTS - 303, CLI - 370, Resistant
JTS - 604, JTS - 308, PTS -9,
PTS - 10, CLI - 325, CLI - 330,
PCT -10,-CLI - 320, PCT - 7,
PCT- 14
Leaf spot JTS - 606 Resistant
Raigaih Leaf blotch ACC -360, 361, 585, 126
& T4- 11
Leaf spot Sudarshan and RRTS - 1 Resistant
Coriander Jobner Stemgall RCr-41,UD-435 & UD - 436 Immune
Root knot nematode RCr- 41, UD - 262, UD - 446, Resistant
UD - 751
Fenugreek Jobner Root knot nematode UM - 34, UM - 127, UM - 304 Resistant
& UM - 305
Powdery mildew ~ UM -303 & UM - 305 Immune
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TECHNICAL PROGRAMMES

Project Code Title

Centers

a) Ongoing projects

BLACK PEPPER

PEP/CI/1
PEP/CY/1.1

PEP/C1/2
PEP/CI/2.1

PEP/CI/3
PEP/CL/3.1
PEP/C1/3.2

PEP/CI/3.3

PEP/CM/1
PEP/CM/1.1

PEP/CM/2
PEP/CM/2.1

PEP/CM/2.2

PEP/CM/2.3

PEP/CP/1
PEP/CP/1.2

Genetic Resources

Germplasm collection, characterization,
evaluation and conservation

Hybridization Trial

Inter-varietal hybridization to evolve high
yielding varieties

Coordinated Varietal Trial (CVT)
CVT 1987 — Series 111

CVT 1991 - Series IV

CVT 2000 - Series V

Irrigation Trial

Irrigation-cum-fertilizer requirements for
black pepper and arecanut in a
mixed cropping system

Nutrient Management Trial

Efficacy of biofertilizer using Azospirillum
on black pepper

Efficacy of biofertilizer using
P-solubilizer on black pepper

Organic farming in black pepper

Disease Management Trial

Biological control of Phytophthora
foot rot of black pepper — nursery trial

Panniyur, Sirsi, Yercaud,
Chintapalle, Pundibari and Dapoli

Panniyur

Dapoli and Sirsi

Panniyur, Yercaud and
Ambalavayal

Pampadumpara, Panniyur, Sirsi,
Chintapalle and Ambalavayal

Sirsi

Panniyur, Yercaud, Sirsi,
Thadiyankudisai and
Ambalavayal

Panniyur, Sirsi, Yercaud,
Thadiyankudisai and
Ambalavayal

Panniyur, Sirsi, Yercaud,
Thadiyankudisai and
Ambalavayal

Pampadumpara, Chintapalle
and Ambalavayal
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PEP/CP/1.4  Control of Phytophthora disease of . Panniyur, Mudigere, Sirsi and
black pepper in farmers’ Ambalavayal
field — observational trial '

PEP/CP/1.5 Phytophthora foot rot incidence in Panniyur and Sirsi

black pepper under different densities
in an arecanut garden

PEP/CP/1.6 Incidence, epidemiology and management Pampadumpara, Mudigere,
of anthracnose disease of black pepper Chintapalle and Dapoli
PEP/CP/2  Pest Management Trial

PEP/CP/2.2  Survey for the incidence of insect- pests ~ Pampadumpara
on black pepper at high altitudes

CARDAMOM
CAR/CI/1  Genetic Resources
CAR/CI/1.1  Germplasm collection, characterization, Pampadumpara and Mudigere

evaluation and conservation
CAR/CI/2 Hybridization and Selection
CAR/CI/2.1 Evaluation of synthetics and OP progenies Mudigere
CAR/CI/3  Coordinated Varietal Trial

CAR/CI/3.2 CVT 1991/1998 ~Series 111 Mudigere and Sakleshpur
with Malabar Types

CAR/CI/3.3 CVT 1991/1998 -Series 111 Mudigere and Sakleshpur
with Mysore Types

CAR/C1/3.4 CVT 2000- Series IV Pampadumpara, Mudigere,

Myladumpara and Sakleshpur
CAR/Cl/4  Varietal Evaluation Trial (VET)

CAR/Cl/4.1  Yield evaluation of open pollinated Mudigere
seedling progenies (VET-I)

CAR/CI/4.2 Yield evaluation of promising Mudigere
cardamom selection (VET-II)

CAR/CIl/4.3  Yield evaluation of promising Mudigere
cardamom selection (VET-III)

CAR/CI/4.4  Yield evaluation of promising Mudigere

cardamom selection (VET-1V)

CAR/CI/5S  Quality Evaluation Trial

CAR/CI/5.1  Screening cardamom clones for Mudigere
abiotic stress
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CAR/CM/1
CAR/CM/1.3

Nutrient Management Trial

Integrated nutrient management
in cardamom

CAR/CM/1.4 Efficiency of bio-fertilizer using

Azospirillum on cardamom

CAR/CM/1.5 Efficiency of biofertilizer using

P. solubilizers on cardamom

CAR/CM/1.6 Effect of neem cake on productivity,

CAR/CP/2
CAR/CP/2.1

CAR/CP/2.2
CAR/CP/2.3

CAR/CP/2.4

GINGER
GIN/CI/1
GIN/CH1.1

GIN/C1/2
GIN/CI/2.2

GIN/CL/3
GIN/CL/3.1
GIN/CL/3.2
GIN/CL/3.3
GIN/CLl/4
GIN/CI/4.1
GIN/CM/1
GIN/CM/1.1

GIN/CM/1.2

pest and disease incidence in cardamom
Pest Management Trial

Evaluation of plant based insecticides
for the control of thrips and fruit borers
in cardamom

Management of root grub of cardamom

Bioecology of natural enemies of major
pests of cardamom

Estimation of quantitative and qualitative
losses due to thrips damage in cardamom

Genetic Resources

Germplasm collection, characterization,
evaluation and conservation

Coordinated Varietal Trial
CVT 2000 — Series V

Varietal Evaluation Trial
Comparative yield trial (CYT-1 & 1I)
Initial evaluation trial (IET)
Comparative yield trial (CYT-III)
Quality Evaluation Trial
Evaluation of germplasm for quality
Nutrient Management Trial

Effect of biofertilizer using
Azospirillum on ginger

Organic farming in ginger

Mudigere

Pampadumpara, Mudigere,
Myladumpara, and Sakleshpur

Pampadumpara, Mudigere,
Myladumpara and Sakleshpur

Pampadumpara, Mudigere,
Myladumpara and Sakleshpur

Mudigere

Pampadumpara and Mudigere
Pampadumpara and Mudigere

Mudigere

Solan, Pottangi, Dholi,
Kumarganj, Pundibari and
Raigarh

Chintapalli, Solan, Pottangi,
Pundibari and Raigarh

Solan, Pottangi and Raigarh
Solan and Pottangi
Raigarh

Solan

Solan, Pottangi, Pundibari,
Ambalavayal and Raigarh
Solan, Pottangi, Dholi, Raigarh
and Ambalavayal
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GIN/CM/1.3 Micronutrient on ginger
GIN/CP/1  Disease Management Trial

GIN/CP/1.1 Integrated management on
rhizome rot of ginger

GIN/CP/1.2 Biocontrol studies on rhizome
rot ofginger

GIN/CP/1.4 Integrated management of Pythium,
Fusarium and Ralstonia on ginger

TURMERIC

TUR/CI/1 Genetic Resources

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

TUR/CL/2 Coordinated Varietal Trial
TUR/CI/2.2 CVT 2000 - Series V

TUR/CI/3  Varietal Evaluation Trial
TUR/CV3.1  Comparative yield trial (1999-2000)

TUR/CI/3.2 Initial evaluation trial
TUR/CI/4  Quality Evaluation Trial
TUR/CI/4.1  Quality evaiuation of germplasm

TUR/CI/4.2  Impact of environment on quality
of turmeric

TUR/CM/1 Nutrient Management Trial

TUR/CM/1.1 Efficacy of biofertilizer using
Azospirillum on turmeric

TUR/CM/1.2 Organic farming in turmeric

TUR/CP/1  Disease Management Trial

TUR/CP/1.1 Survey and identification of disease
causing organisms in turmeric and
screening of turmeric germplasm
against diseases

Dholi

Solan, Dholi and Pundibari

Pottangi, Dholi, Kumarganj,
Pundibari Ambalavayal and
Raigarh

Pundibari, Dholi and Solan

Jagtial, Solan, Pottangi, Dholi,
Kumarganj, Pundibari, Raigarh

Coimbatore, Chintapalle,
Jagtial, Pottangi, Kumarganj,
Pundibari and Raigarh

Jagtial, Pottangi, Pundibari and
Raigarh

Solan and Pottangi

Coimbatore and Solan
Coimbatore and Pottangi

Coimbatore, Pottangi,
Kumarganj, Solan, Raigarh,
Ambalavayal and Pundibari
Pottangi, Raigarh, Pundibari
and Bhavanisagar

Coimbatore, Jagtial, Dholi,
Pundibari and Raigarh
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TUR/CP/1.2 Chemical control measures against
leaf blotch disease of turmeric

TUR/CP/1.3 Effect of seed treatment on leaf spot
and leaf blotch diseases of turmeric

TUR/CP/1.4 Investigations on the causal organism
of rhizome rot of turmeric and screening
of biocontrol agents for its management

TREE SPICES

TSP/CI/1 Genetic Resources

TSP/CI/1.1  Germplasm collection, characterization,
evaluation and conservation of clove,
nutmeg and cinnamon

TSP/CL/2 Coordinated Varietal Trial

TSP/CI/2.1  CVT 1992 in clove

TSP/CI/2.2  CVT 1992 in cinnamon

TSP/CI/2.3 CVT 2001 in nutmeg

TSP/CI/2.4 CVT 2001 in cassia

TSP/CM/1  Propagation/Multiplication Trial

TSP/CM/1.1 Vegetative propagation in nutmeg,
clove and cinnamon

TSP/CM/2  Irrigation Trial

TSP/CM/2.1 Drip irrigation in clove and nutmeg

TSP/CP/1  Disease Management Trial

TSP/CP/1.1  Survey for disease incidence
in tree spices

CORIANDER

COR/CI/1  Genetic Resources

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

COR/C1/2  Coordinated Varietal Trial

COR/CI/2.1 CVT 1993 - Series 11

Pundibari

Dholi, Kumarganj, Raigarh and
Pundibari

Coimbatore, Jagtial and
Pundibari

Yercaud/Pechiparai and Dapoli

Yercaud/Pechiparat

Yercaud/Pechiparai and
Ambalavayal

Dapoli, Sirsi, Yercaud/
Pechiparai and Ambalavayal

Dapoli, Sirsi, Yercaud/
Pechiparai and Ambalavayal

Yercaud/Pechiparai

Yercaud/Pechiparai

Yercaud/Pechiparai, )
Dapoli and Ambalavayal

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

Kumarganj and Raigarh
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COR/CI/2.2
COR/CI/2.3
COR/CI/2.4

COR/CI/3
COR/CL/3.2

COR/Cl/4
COR/CV/4.1
COR/CM/1
COR/CM/1.1
COR/CM/1.2

COR/CP/1
COR/CP/1.1

COR/CP/1.2

CUMIN
CUM/CI1
CUM/CI/1.1

CUM/CI/2
CUM/CI/2.1

CUM/CV/3
CUM/CV/3.2
CUM/CL3.3
CUM/C1/4
CUM/CV/4.1
CUM/CL/5
CUM/CL/5.1

CVT 1996 — Series 111
CVT 1998 — Series IV
CVT 2001 — Series V

Varietal Evaluation Trial
Initial evaluation trial

Quality Evaluation Trial

Quality evaluation in coriander
Nutrient Management Trial

Response of coriander to micronutrients
Efficacy of biofertilizer using
Azospirillum on coriander

Disease Management Trial

Survey to identify the disease
incidence, collection and identification
of causal organisms

Management of wilt and powdery
mildew diseases in coriander

Genetic Resources

Germplasm collection, characterization,
evaluation conservation and screening
against diseases

Hybridization Trial

Mutation studies and hybridization
programme in cumin

Coordinated Varietal Trial
CVT 1999-Series IV

CVT 2001-Series V
Varietal Evaluation Trial
Initial evaluation trial
Quality Evaluation Trial
Quality evaluation in cumin

Dholi and Kumarganj
Guntur and Kumarganj

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

Dholi, Guntur, Jobner,
Jagudan and Hisar

Jobner
Kumarganj
Coimbatore, Guntur, Jobner and

Kumargan)

Dholi

Coimbatore, Jobner, Jagudan,
Dholi, Raigarh and Kumarganj

Jobner and Jagudan

Jagudan

Jobner
Jagudan

Jagudan

Jobner
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CUM/CM/1

Nutrient Management Trial

CUM/CM/1.1 Efficacy of biofertilizer using

CUM/CP/1 Disease Management Trial

CUM/CP/1.2 Epidemiological study of Alternaria
blight of cumin

CUM/CP/2 Pest Management Trial

CUM/CP/2.1 Integrated management of pests
and disease of cumin

FENNEL

FEL/CI/1 Genetic Resources

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

FNL/CI/2  Hybridization Trial

FNL/CI/2.1  Mutation studies and crossing
programme in fennel

FNL/CI/2.2  Inter-varietal hybridization for
evolving high yielding varieties

FNL/CV/3 Coordinated Varietal Trial

FNL/CI/3.1 CVT 1994 — Series -III

FNL/CI/3.2 CVT 2001- Series -1V

FNL/CI/4  Varietal Evaluation Trial

FNL/CI/4.1  Initial evaluation trial

FNL/Cl/4.2 Comparative yield trial

FNL/CI/S  Quality evaluation trial

FNL/CI/5.1  Quality evaluation in fennel

FNL/CM/1 Nutrient Management Trial

FNL/CM/1.2 Efficacy of biofertilizer using
Azospirillum on fennel

FENUGREEK

FGK/CI/1  Genetic Resources

FGK/CI/1.1  Germplasm collection, characterization,

Azospirillum on cumip

evaluation conservation and screening
against diseases

Jobner and Jagudan

Jobner

Jobner and Jagudan

Jobner, Jagudan, Hisar,
Kumarganj and Dholi

Jagudan

Jobner

Jobner

Jobner, Jagudan, Hisar and
Kumarganj

Jagudan , Hisar and Jobner
Dholi

Jobner

Jobner and Kumarganj

Guntur, Jobner, Jagudan, Hisar,
Dholi and Kumarganj
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FGK/Cl/2  Hybridization Trial

FGK/CI/2.1 Evolving varieties resistant to
powdery mildew

FGK/CI/3  Coordinated Varietal Trial

FGK/CI/3.1 CVT 1995 - Series III

FGK/CI3.2 CVT 1999 — Series IV

FGK/CI/3.3 CVT 2001 - Series V

FGK/CI/4  Varietal Evaluation Trial

FGK/CI/4.1 Comparative yield trial

FGK/CI/4.2 Initial evaluation trial

FGK/CI/S  Quality Evaluation Trial

FGK./CI/5.1 Quality evaluation in fenugreek

FGK/CM/2 Nutrient Management Trial

GK/CM/2.2 Efficacy of biofertilizers using
Azospirillum and Rhizobium on fenugreek

FGK/CP/1  Disease Management Trial

FGK/CP/1.1 Biocohtrol of root rot in fenugreek

b) Closed projects

BLACK PEPPER

PEP/CI/3.2 CVT 1991 - Series IV

PEP/CM/1.2 Drip irrigation in black pepper

PEP/CM/3.1 Rapid multiplication of black pepper
on soil mound

PEP/CP/1.1  Control of Phytophthora foot rot
disease of black pepper

PEP/CP/2.1  Control of scale-insects in black pepper

CARDAMOM

CAR/CI/3.1 CVT 1998 — Series 11

(Relay out of CVT 1991 - Series)

Jagudan and Jobner

Guntur and Kumargan)
Kumarganj and Dholi

Coimbatore, Guntur, Jobner,
Jagudan, Hisar, Dholi and
Kumargan;j

Dholi
Hisar, Jobner, Dholi and
Jagudan

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

Coimbatore, Guntur, Jagudan,
Kumarganj and Jobner

Coimbatore

Chintapalle
Panniyur
Dapoli

Sirsi

Pampadumpara

Pampadumpara
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CAR/CM/1.3 Integrated nutrient management

in cardamom
TURMERIC
TUR/CI/2.2 CVT 2000 - Series V

TUR/CI/3.1 Comparative yield trial (1999-2000)

TREE SPICES

TSP/CM/1.1 Vegetative propagation in nutmeg,

clove and cinnamon
CORIANDER

COR/CI1/2.2 CVT 1996 — Series I1I
COR/CI/2.3 CVT 1998 — Sertes 1V

CUMIN

CUM/CV/3.2 CVT 1999-Series IV
FENNEL

FNL/CI/3.1  CVT 1994 - Series -III
FENUGREEK

FGK/CI/3.2 CVT 1999 - Series IV

Pampadumpara

Dholi
Dholi

Dapoli

Hisar

Jagudan, Hisar, Jobner and
Dholi

Jagudan

Jagudan and Hisar

Jobner and Hisar

ACRONYMS

PEP : Black pepper
CAR Cardamom
GIN : Ginger

TUR Turmeric
TSP : Tree Spices
COR : Coriander

CUM

FGK
Cl
CM

Cp

Cumin

Fennel

Fenugreek

Crop Improvement

Crop Management

Crop Protection
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PROGRESS OF WORK AND ACHIEVEMENTS

BLACK PEPPER
PEP/CI/1

PEP/CI/1.1 Germplasm collection,cha-
racterization, evaluation and conservation

Genetic Resources

(Panniyur, Sirsi, Chintapalli, Dapoli, Yercaud
and Pundibart)

The objective of this project is to
collect, maintain, evaluate, characterize and
catalogue the germplasm of pepper.
Morphological characteristics, yield and yield
attributing traits, tolerance to pests and
diseases and other durable traits are being
evaluated to identify promising accessions
and also to utilize them in the breeding
programmes.

Pannivur

Black pepper germplasm (147)
consisting of cultivated and wild related

species are being maintained at this centre.
Data on yield and yield attributing characters
of a few promising accessions evaluated
during the year are given in Table 1.

The accession Valiyaramundi recorded
the maximum green berry yield of 6.87 kg
vine’! followed by TMB - X (5.70 kg vine™').
The maximum number of spikes vine'! was
also recorded in Valiyaramundi (1936)
followed by TMB - (1700).

The number of developed berries spike™
was maximum in Perumunda (51) followed
by Valiyaramundi (45). The maximum spike
length was recorded in Cul - 406 (16.42 cm)
followed by Uthirankotta - II (13.77 cm).
Accessions, Nilgiris and Uthirankotta - I
recorded the highest 100 berry weightof 20 g
and 19 g, respectively.

Table 1. Yield and yield attributing characters of promising germplasm lines (2002-

2003) — Panniyur

Cultivar Green berry No. of Spike No. of 100
wt (g vine') spikes length developed berry wt
vine'! (cm) berries spike’! (g)
Valiyaramundi 6.87 1936 6.01 45 13
TMB - X 5.70 1700 10.21 38 13
TMB - IV 4.50 1476 11.21 31 13
Karimunda - III 4.17 1477 8.31 26 11
Cul - 406 4.09 1532 16.42 20 12
Balankotta 3.38 972 10.98 28 16
Kalluvally 1.29 413 8.07 35 15
Nilgiris 1.35 602 10.81 15 20
Uthiranitotta - II 1.10 553 13.77 15 19
Perumunda 0.46 115 8.92 51 13
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Sirsi

The trial was started during 1988-89.
During the year 2002-03 twelve new
accessions were added to the existing 109
collections. Accessions 110 and 115 identified
and collected from farmers field have
potential of producing long spikes (20 - 25
cm) with medium bold berries and are
growing well under shaded situation in
arecanut garden. These two Karimalligesara
accessions have high seed setting.

Chintapalle

The project was initiated at Chintapalle
center during 1987. A total of 58 varieties/
hybrids including 11 collections made during
2002-03 (Col - 1041, PRS - 17, PRS - 21,
PRS - 22, Cul - 5308, Cul - 5489, HP - 34,
HP - 105, HP - 1411, HP - 813, Karimunda
O.P.) are being maintained.

Performance of 22 varieties/hybrids/
accessions in black pepper was studied during
2002-03 and the data are presented in Table 2.
Narayakodi and Thevarmundi recorded 150%
and 100%, increase in yield, respectively over
check (Panniyur - 1). During 2002-03 there was
a severe drought at the time of flower initiation
and as such flowering was very low (30%).
However, Narayakkodi recorded highest yield
of 5 kg vine'! (dry) followed by Thevarmundi
(4 kg vine'). Panniyur - 1 consistently
performed well recording an average yield of
2.0 kg vine' (dry).

The number of spikes vine' was also
maximum in Thevaramundi (2795) followed
by Narayakkodi (2650), whereas the recovery
percentage was highest in Kuthirvalley. The
spike length is maximum in Panniyur - |
whereas the number of berries per spike is
more in Narayakkodi.

Table 2. Performance of black pepper accessions — Chintapalle

Variety No.of Spike No.of Berry Wetweight Dry weight Recovery
spikes length berries  girth of berries (kg vine') (%)
vine’! (cm)  spike?’ (mm) (kg vine!)

Neelamundi 480 9.3 79 4.7 2 0.5 25
Thevarmundi 2795 9.1 85 43 12 4.0 33
Aimpiryan 1020 10.2 92 4.5 4 1.0 25
Vellanamban 250 12.0 60 4.0 0.7 0.2 30
Narayakkodi 2650 9.6 104 5.0 15 5.0 33
Uddaghere 315 10.0 78 4.0 0.7 0.2 30
Kureilmundi 905 11.5 65 5.0 25 0.7 27
Permabramundi 730 13.0 60 5.2 32 1.0 31
Malamundi 445 11.0 75 4.8 1.7 0.5 30
Kottanadan 1105 10.0 60 4.7 4.6 1.2 26
Panniyur - ] 885 16.0 88 438 6.2 2.0 32
Karimunda 440 8.2 80 438 1.5 04 27
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Kuthirvally 300 9.0 60 5.0 1.2 04 35
Arakulmundi 1090 8.5 61 5.8 3.1 0.9 29
Balankottai 300 10.5 47 6.0 1.4 0.5 33
Kalluvally 100 9.0 50 4.6 0.7 0.2 25
Punjarimunda 875 8.5 60 4.6 30 0.9 30
Srekara 325 8.5 60 4.6 0.7 0.2 29
Subhakara 155 8.0 65 45 04 0.1 32
Panniyur - 2 400 12.0 72 4.6 1.1 0.3 27
Panniyur - 3 570 14.0 87 5.1 3.1 0.8 28
Panniyur - § 165 10.5 55 4.6 0.9 0.3 35
Dapoli Panniyur

Eleven different types of black pepper
accessions were collected from the forest
areas at Dongarwadi Pune, Chandepadi
Raigad, Phansad Forest Murud Raigad and
are being multiplied.

Yercaud

The project was initiated during 1998-
99 at this center and maintains 106 germplasm
accessions. In the year 2003 berry set and yield
were observed in 33 accessions. Among these
accessions, Panniyur - 5 recorded the yield of
8.6 kg and 2.4 kg green and dry, respectively.
Pundibari

Nine improved varieties of black pepper
(Panniyur - 1, 2, 3, 4 & 5, Sreekara,
Subhakara, Pournami and Panchami) were
collected from IISR, Calicut during 2000. One
genotype (Kottanadan) was collected from
CPCRI, Mohitnagar, in the year 2002.
Planting materials are being produced for
further multiplication and evaluation.
PEP/CL/2 Hybridization Trial
PEP/C1/2.1 Inter-varietal
hybridization to evolve high yielding
varieties

(Panniyur)

The project was started in 1972 to
evolve high yielding black pepper varieties
with resistance to pests and diseases and other
durable traits. Progenies obtained from open
pollinated and hybrid seeds are primarily
screened for vegetative characters. These are
later evaluated for berry, spike and yield
characters. The promising lines are selected
and advanced to multilocational trials.

Evaluation of open pollinated progenies
is in progress. Fifteen cross combinations
were made during the year. Seeds of sixteen
germplasm accessions were sown for OP
progeny evaluation. Among the hybrids
planted during 2000, KM III X Panniyur - 5
is found to be promising with regard to
number of laterals and spikes, early spiking
and compact setting of berries. Inter species
hybrids of promising pepper varieties with
Piper colubrinum were planted in the field

_and the hybrids are being evaluated.

PEP/CI/3 Coordinated Varietal Trial
(CVT)
PEP/C1/3.1 CVT 1987 Series - I11

2|



(B 771 Fioport 2007200, AICAPS |

(Sirsi and Dapoli)
Sirsi

The trial was initiated in 1992-93 with
11 released varieties and promising cultivars.

During the year 2002-03 Panniyur - 1 has
recorded highest fresh berry yield (Table 3).
All the varieties were susceptible to
Phytophthora foot rot disease.

Table 3. Performance of promising cultures of black pepper (2002-03) - Sirsi

Cultivar/variety Average No. of Mean fresh Dry
spike length developed berry yield recovery
(cm) berries spike’ (kg vine!) (%)
Karimalligesara 741 61.20 2.17 33.31
Uddakare 7.98 62.30 2.33 31.28
Pannniyur - 1 11.88 108.66 4.17 26.45
Cul - 812 10.12 74.53 2.95 30.00
Cul - 331 11.35 81.30 2.98 32.05
Cul - 239 11.22 79.60 3.75 32.20
Cul - 856 9.32 63.11 2.79 31.25
KS - 88 6.50 56.22 2.11 30.33
KS - 14 (Sreekara) 6.88 53.83 2.05 31.80
KS - 27 (Subhakara) 7.05 55.16 1.92 32.20
Cul - 141 8.10 54.10 1.89 31.50
Dapoli by Panniyur - 2 (638.00 g plant') which was

The morphological characters and
yield obtained during the year 2002-2003
from different black pepper accessions are
presented in Table 4. Panniyur - 1 recorded
highest yield (dry 970.50 g plant') followed

planted in 1996. The lowest yield was
recorded in Sreekara (158.50 g plant™').
Though date of planting is not same for all
the accessions, Panniyur - 1 seems to be
suitable for growing in this locality.

Table 4. Growth and yield of promising lines of black pepper - Dapoli

Cultivar Date of Vine length Yield
planting (m) (dry, kg plant')
Panniyur - 1 September 96 4.48 970.50
Panniyur - 2 September 96 4.86 523.00
Panniyur - 3 September 96 4.62 638.00
Panniyur - 4 September 96 2.75 447.00
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Panniyur - 5 September 96
Panchami March 97
Pournami March 97
Sreekara July 98
Subhakara July 98
P-24 May 2000
Cul - 141 May 2000

(Karimunda)

3.45 448.50
2.50 289.00
1.98 187.50
2.03 158.50
240 182.00
1.96 —
2.00 —

PEP/C1/3.2 CVT 1991- Series IV

(Panniyur, Ambalavayal, Chintapalle and
Yercaud)

Panniyur

The experiment was laid out at Pepper
Research Station, Panniyur during the year
1993 to evaluate the performance of
promising cultures of black pepper along with
the released varieties. The design of the
experiment was RBD with 14 treatments
replicated thrice.

Among the fourteen cultures evaluated
for green berry yield from 1998-2002,
Panniyur cultures namely, Cul -1558 and Cul
- 5128 recorded the maximum yield of 2.438
kg vine!' and 1.858 kg vine'respectively.
Among the varieties tested, the highest mean
yield was in Panniyur - 4 (2.234 kg vine)
followed by Panniyur - 5 (2.163 kg vine™!).
However the top yielder, Cul -1558 was
statistically on par with Panniyur - 4, Panniyur
-5, Cul - 5128, Kottanadan (2445), Panchami,
Panniyur - 2 and Panniyur - 3. (Table 5).

Table 5. Yield (kg vine') of black pepper varieties and cultures (1997 -2001) - Panniyur

Culture/Variety 1997-98 1998-99  1999-2000  2000-01  2001-02 Mean
Sreekara 0.24 1.40 0.78 0.550 0.406 0.676
Subhakara 0.48 2.26 0.65 2.350 1.835 1.516
Panchami 0.27 4.21 1.50 1.500 1.045 1.706
Pournami 0.16 0.99 0.46 0.250 0.150 0.402
Kottanadan (2426) 0.54 3.00 1.17 11.250 1171 1.427
Kottanadan (2445) 0.47 4.30 0.91 2.150 1.016 1.769
Panniyur - 1 0.95 1.89 1.46 2.150 0.443 1.379
Panniyur - 2 0.16 3.55 1.81 2.200 0.575 1.660
Panniyur - 3 0.66 2.33 1.40 1.900 1.920 1.642
Panniyur - 4 0.66 4.31 1.78 2.750 - 1.665 2.234
Cul - 1558 0.87 4.98 2.33 3.350 0.659 2438
Cul - 5128 0.22 3.30 1.35 3.450 0.970 1.858
Cul - 239 (P-5) 1.05 3.84 2.79 2.450 0.681 2.163
Karimunda 0.42 1.93 0.73 1.250 1.515 1.170
CD (5%) 0.43 2.18 0.85 NS 498.74 0.802
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During the year 2002-03, Cul -1558
recorded the highest green berry yield of 3 kg
vine™!, followed by Cul - 5128 (2.9 kg vine™!).
The number of spikes vine!' was maximum
for Panchami (835) followed by Panniyur - 4
(705) and Cul - 1558 (685). The maximum

number of berries/spike was recorded in
Panniyur - 1 (55) followed by Cul - 239 (45).
The spike length was maximum Cul - 1558
(16.60 cm) followed by Panniyur - 1 (15.50
cm). The 100 berry weight was maximum in
Cul - 5128 (17 g) (Table 6).

Table 6. Yield and yield attributing characters of black pepper lines (2002-2003) —-

Panniyur
Culture/Variety Yield No. of Spike No. of 100 berry
(fresh, spikes length developed wt. (g)
kg vine') vine! (cm) berries spike”!
Sreekara 0.50 210 8.25 21 10.00
Subhakara 2.15 590 8.60 25 11.50
Panchami 1.45 835 8.95 22 10.50
Pournami 0.30 150 8.30 29 13.50
Kottanadan (2426) 1.50 505 9.35 35 11.50
Kottanadan (2445) 2.25 480 9.85 37 12.00
Panniyur - 1 2.50 340 15.50 55 14.00
Panniyur - 2 2.30 515 9.45 31 14.50
Panniyur - 3 1.95 385 13.50 38 13.50
Panniyur - 4 2.50 705 9.85 32 11.50
Cul - 1558 3.00 685 16.60 37 13.00
Cul - 5128 2.90 300 13.30 30 17.00
Cul -239(P-5) 2.65 445 14.05 45 11.00
Karimunda 1.50 505 7.90 29 11.00
CD (5%) 1.28 271.33 3.49 .59 298
Chintapalle During 1998-99 significantly higher

The trial was started during 1996-97
with 14 varieties/hybrids/cultures viz.,
Sreekara, Acc - 2426, Acc - 2445, Subhakara,
Panchami, Pournami, Panniyur - 1, Panniyur
- 2, Panniyur - 3, Panniyur - 4, Panniyur - 5,
Malligesara, Cul - 1558 and Cul - 5128 in
RBD with 3 replications.

yield per vine (0.4 kg fresh and 0.14 kg dry)
was recorded in Malligesara, whereas during
1999-2000, Sreekara gave 1.0 kg dry pepper,
which was significantly superior to others.
The trial continued for 3 years and
subsequently 80% of the vines were
removed as the vines were severely affected
by stunt disease.
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Ambalavayal

The trial was started in 1992 with 14
lines replicated thrice in RBD. Over the five
years, pepper cultivars showed significant
differences for all the characters studied.
Panchami (0.801 kg) Panniyur - 4 (0.584 kg),
Acc - 2445 (0.514 kg), Panniyur - 3 (0.469
kg) and Acc - 2426 (0.399 kg) were
significantly superior to other cultivars with
respect to yield (green). Panchami (0.254 kg),
Panniyur - 2 (0.180 kg), Panniyur - 4 (0.166
kg), Panniyur - 3 (0.165 kg), Acc - 2445
(0.162 kg), Panniyur - 1 (0.138 kg), Acc -
12426 (0.127 kg) and Cul - 239 (0.126 kg)
showed their superiority over other cultivars
in the yield (dry). Panchami (189.43),
Panniyur - 4 (147.53), Acc - 2445 (125.12)
and Panniyur - 2 (112.35) were significantly
superior to other cultivars for the number of

spikes vine'. Spike length showed significant
variation among the cultivars and Panniyur - 5
(9.69 cm), Panniyur - 3 (9.31 cm). Panniyur - 1
(9.22 cm), Panchami (9.21 cm), Cul - 1558
(8.77 cm), Acc - 2426 (8.34 ¢cm) and Acc -
2445 (8.28 cm) were significantly superior to
other cultivars. With respect to the number
of berries per spike, Panchami (62.15),
Panniyur - 3 (58.34), Acc - 2426 (53.36) and
Panniyur - 4 (51.42) were on par and superior
to other cultivars. Cul - 5128 (170.56 g,
144.38 cc) and Panniyur - 1 (146.76 g, 124.38
cc) showed their superiority over other
cultivars with respect to 1000 berry weight
and volume.

The results indicated that Panchami,
Panniyur - 4, Panniyur - 3, Acc - 2445, Acc -
2426 and Panniyur - 2 were found promising
for the high range region of Kerala (Table 7).

Table 7. Biometric and yield characteristics of black pepper cultivars (Mean of five

years) — Ambalavayal

Entry Wet weight  Dry weight  No. of Spike  No.of 1000 1000
of berries of berries  spikes length berries berry  berry
(kg vine"')  (kgvine') vine' (cm) spike! weight volume
(8) (cc)
Sreekara 0.176 0.077 63.41 6.86  35.32 101.57 91.81
Subhakara 0.088 0.042 33.62 6.40 3359 11044 101.05
Panchami 0.801 0.254 189.43 9.21 62.15 12396 110.93
Pournami 0.206 0.078 53.85 7.81 3795 113.89 102.26
Kottanadan 0.399 0.127 101.99 8.34 5336 123.83 110.15
(Acc -2426)
Kottanadan 0.514 0.162 125.12 828  46.69 13096 112.11
(Acc - 2445)
Panniyur - 1 0.295 0.138 66.51 922 4754 14676 12438
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Panniyur - 2 0.481 0.180 112.35 8.22 4446 129.77 118.75
Panniyur - 3 0.469 0.165 83.56 9.31 58.34 135.88 120.52
Panniyur - 4 0.584 0.166 147.53 820 5141 121.78 106.64
Cul - 1558 0.153 0.048 52.89 877 4098 8560 81.38
Cul - 5128 0.308 0.105 56.10 8.03 4338 170.56 144.38
Panniyur - 5 0.340 0.126 73.66 9.69 45.59 12524 118.19
Karimunda 0.127 0.061 47.46 6.95 36.81 9944  94.19
CD (5%) 0.433 0.141 78.71 1.41 13.27 2405 2272
Yercaud

Panniyur - 3 performed well with mean yield
All the accessions yielded during the of 6.2 kg of green berry and 1.8 kg dry berry
year 2002-2003. Among the accessions, per vine, respectively (Table 8).

Table 8. Performance of black pepper entries (2002-03) - Yercaud

Entry Spike No. of Yield Yield
length berries (kg vine! (kg vine’
(cm) spike™! fresh) dry)
Sreekara 10.3 55.0 33 1.00
Subhakara 10.8 56.0 29 0.95
Panchami 9.6 62.0 22 0.60
Acc - 856 10.3 64.0 32 0.82
Acc - 2426 9.8 63.0 1.9 0.45
Acc - 2445 9.5 58.0 32 0.85
Panniyur - 1 10.6 71.0 4.5 1.20
Panniyur - 2 8.9 59.0 29 0.74
Panniyur - 3 12.8 74.0 6.2 1.80
Panniyur - 4 1.6 70.0 2.2 0.48
Acc - 239 10.9 65.0 2.8 0.63
Cul - 1558 8.9 70.0 33 0.70
Cul - 5128 104 64.0 32 0.70
Karimunda 8.8 55.0 38 1.10

. 20
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PEP/CI/3.3 CVT 2000 - Series V
(Pampadumpara,  Sirsi, Panniyur,
Chintapalle and Ambalavayal)

Pampadumpara

The trial with 13 entries, replicated
thrice in RBD was started during June 2002.
The survival was 66 to 100% among 13
genotypes. During 2002-03 there was no

significant difference among the genotypes for
number of leaves and infestation of marginal
gall thrips. More number of leaves was
observed in HP - 1041 (34.76) followed by
Karimunda OP (34.66). Highest infestation
of marginal gall thrips was observed in HP -
105 (19.65%) and PRS - 17 (19.34%), whereas
it was least in HP - 34 (4.27%). (Table 9).

Table 9. Growth and pest infestation in black pepper (2002-03) - Pampadumpara

Genotype Survival No. of leaves Infestation of marginal
(%) gall thrips(%)

HP - 34 100 21.66 4.27

HP - 105 83 12.32 19.65
HP-813 66 12.70 16.63

Coll - 1041 88 34.76 13.37

OP Karimunda 66 34.66 9.34

PRS - 17 83 9.54 19.34

HP - 1411 66 9.65 10.07

PRS - 21 83 13.09 15.98

PRS - 22 83 15.44 13.54

Cul - 5308 94 18.33 16.84

Cul - 5489 77 16.88 10.59
Panniyur - 1 88 10.66 14.23
Karimunda 83 22.00 16.40

CD (5%) - NS NS
Sirsi

The experiment was initiated during
September 2002 with 14 entries replicated
twice 1n RBD and it is in progress.

Panniyur

The trial was started during 2001 with
13 genotypes. Since the vines were affected
by Phytophthora foot rot disease gap filling
was done during 2002 and the stand of the

crop is satisfactory. Preliminary observations
on growth were recorded.

Ambalavayal

The trial was started in 2001 with 13
entries. Among the entries tested,
Panniyur - 1 recorded the maximum vine
height (109.13 cm) and number of leaves
(16.8) (Table 10).
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Table 10. Biometric characters of black pepper cultures (2002-03) - Ambalavayal

Entry Vine height (cm) No. of leaves
PRS - 17 92.87 16.3
PRS - 21 51.25 7.5
PRS - 22 58.90 6.6
Cul - 5308 56.55 12.7
Cul - 5489 69.05 10.0
HP - 34 118.15 9.3
HP - 105 45.10 9.03
HP - 813 36.37 8.60
HP - 1411 68.23 13.7
Coll - 1041 54.06 9.5
Karimunda OP 70.84 9.0
Panniyur - 1 109.13 16.6
Karimunda - -
Chintapalle Sirsi

Twelve entries viz., Coll - 1041, PRS -
17, PRS - 21, PRS - 22, Cul - 5308, Cul -
5489, HP - 34, HP - 105, HP - 1411, HP -
813, Karimunda O.P. and Panniyur - 1 were
planted during 2002-2003. Out of 12 entries,
PRS - 22, PRS - 17 and Coll -1041 could not
establish in the field due to severe infestation
by Phytophthora foot rot disease.

PEP/CM/1 Irrigation Trial
PEP/CM/1.1 Irrigation-cum-fertilizer
requirement for arecanut and pepper
mixed cropping system

(Sirsi)

The trial was laid out during 1992-93
in arecanut — black pepper mixed cropping
system with 3 levels of irrigation as main
plot and 4 levels of fertilizer as sub-plot
treatments with two varieties of black
pepper. Irrigation with 20 | vine! day' and
fertilizer dose of NPK 100 : 40 : 140 g vine'
recorded highest average yield of 2.69 kg
vine”' in Panniyur - 1 (Table 11).
Observations for Karimalligesara could not
be taken as the population of this variety
was not sufficient.

Table 11. Effect of irrigation and fertilizer on the yield of black pepper variety Panniyur - 1

in arecanut plantation (2002-03) - Sirsi

/M levels

Yield (fresh, kg vine ')

M-0 M -1 M-2 M-3 Mean
I-1 . 2.00 2.69 2.40 2.26
I-2 1.40 1.56 2.22 2.00 1.79
I-3 1.25 1.45 1.53 2.23 1.62
Mean 1.67 2.15 2.21 1.89

3 | |
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I'rrigation levels

I-1=IW/CPE=1.00, 30 mm water (30| palm vine' day"')
I-2=IW/CPE=0.66, 20 mm water (201 palm vine' day"')
I-3=IW/CPE=0.33, 10 mm water (101 palm vine' day)

Fertilizer levels
M - 0 =Control
M - 1=50:20:70 NPK g vine'
M - 2=100:40:140 NPK g vine’
M - 3=150:60:210 NPK g vine'!

PEP/CM/1.2 Drip irrigation in black
pepper
(Panniyur)
Panniyur

The experiment was laid out at Pepper
Research Station, Panniyur during the year
1996, to study the influence of drip irrigation
on growth, yield and quality of black pepper.
The experiment was concluded during 2001-
02. The design was 3 x 3 factorial RBD with
3 irrigation levels and 3 varieties. The
treatments are as follows.

Irrigation:
I, - No irrigation
I - Drip irrigation (21 day™')
L, - Drip irrigation (41 day ')
Varieties:
V, - Panniyur - 3
V, - Panniyur - 5
V, - Panniyur - 1

During 1997-98, observations on
survival of vines were recorded. The survival
rate was 87% in [, (4 1 day') and 81.5% in ||
and I,. During the year 1998-99 irrigation
levels did not show any appreciable effect on
yield characters among the varieties. There

was no significant difference for yield and
yield attributing characters during the year

1999-2000. During 2000-2001, among the
different levels of irrigation, irrigation at 2 |
day contributed more towards spike yield,
spike number and spike length even though
there was no significant difference between
the levels of irrigation. But the other factor
ie, varieties showed significant difference for
yield and yield attributing characters. Among
the varieties, Panniyur - 5 recorded the highest
spike yield of 2.13 kg vine™ with 358 spikes
and spike length of 13.69 cm. During the year
2001-02, there was no significant difference
between levels of irrigation and varieties.
Among the different levels of irrigation,
irrigation at 2 1 day™' contributed more towards
spike number, green berry yield and spike
length. The maximum spike yield of 1.83 kg
vine! was recorded for [ (21 vine!'). The
highest number of spikes, number of developed
berries spike! and spike length were recorded
in I, Among the varieties, Panniyur - 5
recorded the highest spike yield of 2.589 kg
vine! with 470.8 spikes and spike length of
11.48 cm. (Table 12).

The mean yield data from 1999 to
2002 also revealed that there was no
significant difference between levels of
irrigation and varieties. Among the different
levels of irrigation, irrigation at 2 | day'
contributed more towards spike number,
green berry yield and spike length. The
maximum mean spike yield of 1.74 kg vine!
was recorded for;I,. Among the varieties,
Panniyur - 5 recorded the highest spike yield
of 2.08 kg vine'' (Table 13).
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Table 12. Effect of drip irrigation on the yield of black pepper — Panniyur

Levels of irrigation Yield(kg vine™)
1999-2000 2000-2001 2001-2002

I 1.47 1.61 1.52
I 1.49 1.89 1.83
L 0.95 1.51 1.20
CD (5%) NS NS NS
Varieties

Vv, 1.44 1.28 0.84
Vv, 1.50 2.13 2.59
A 0.97 1.60 1.12
CD (5%) NS 0.91 NS

Table 13. Yield and yield attributing characters of black pepper (1999-2002) - Panniyur

Treatment Spike yield No. of Spike length
(kg vine") spikes vine'! (cm)
Levels of irrigation
I 1.53 ‘ 225.60 11.59
L 1.74 261.39 12.31
L 1.21 182.11 12.08
CD (5%) NS NS NS
Varieties
v, 1.18 154.48 10.98
v, 2.08 352.59 12.58
V, 1.23 162.01 12.08
CD (5%) NS NS NS
LV, 1.05 141.61 10.61
LV, 2.37 378.38 11.87
LV, 1.17 156.81 12.29
IV, 1.66 218.39 11.80
LV, 227 400.83 12.82
LV, 1.28 164.94 12.32
LV, 0.82 103.48 10.55
LV, 1.58 278.59 13.05
LV, 1.23 164.29 11.62
CD (5%) NS NS NS
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PEP/CM/2  Nutrient Management Trial
PEP/CM/2.1. Efficacy of biofertilizer
using Azospirillum in black pepper
(Panniyur, Sirsi, Yercaud, Thdiyankudisai and
Ambalavayal)

Panniyur

The trial was laid out in RBD with 6
treatments replicated four times at two
locations in Mattanur, Kannur District.

Sirsi

Yield data showed non significant
difference during 2000-01 and 2001-02.
However it was significant during 2002-03.
The pooled data revealed that treatment T2
(inorganic N 75% + Azospirillum 50 g +
FYM 10 kg) recorded the highest yield of
6.41 kg vine’', and treatments T1 and T3
were on par (Table 14).

Table 14. Efficacy of biofertilizer, Azospirillum in black pepper (2000-2003, pooled data)

- Sirsi

Treatment

Mean fresh yield (kg vine')
2000-01 2001-02 2002-03 Pooled

. T1 - Inorganic N 100% + Azospirillum 50 g + FYM 10 kg
T2 - Inorganic N 75% + Azospirillum 50 g + FYM 10 kg
T3 - Inorganic N 50% + Azospirillum 50 g + FYM 10 kg

T4 - FYM 10 kg + Azospirillum 50 g
T5 - FYM 10 kg alone

T6 - Recommended dose of fertilizer
CD (5%)

6.49 6.20 6.25 6.30
6.23 6.35 6.52 6.41
6.49 6.32 5.99 6.20
6.40 6.08 5.57 5.91
6.83 5.67 5.27 5.76
5.91 6.19 4.38 5.59

NS NS 0.70 0.44

Yercaud

This trial was laid out in the year 2000-
2001. The shade trees (Erythrina
lithosperma) were planted in the month of
April and the pepper plants were planted in
the month of August 2000. Azospirillum 25
g vine!' + FYM 5 kg were applied as basal
dose and the rooted cuttings of pepper were
planted. Fifteen days after planting, the
inorganic fertilizers viz., urea, rock
phosphate and muriate of potash were
applied according to the treatments. In the
month of November, top dressing with

Azospirillum 25 g vine! + FYM 5 kg were
applied and after 15 days, the inorganic
fertilizers were applied according to the
treatment.

The observation on vine length, number
of leaves and leaf area were recorded and the
vine length was high (94.6 cm) in the
treatment T2, (inorganic N 75% +
Azospirillum 50 g+ FYM 10kg). The number
of leaves (22.5) and leaf area (59.00 cm?) were
high in T3 (inorganic N 50% + Azospirillum
50g+FYM 10 kg).

c___————  — — —— &%
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Ambalavayal

The experiment was started during 2003
with 5 treatments in RBD replicated four times.

Thadiyankudisai
Report not received.

PEP/CM/2.2 Efficacy of biofertilizer
using P - solubilizer (Phosphobacteria) on
black pepper

(Panniyur, Yercaud, Ambalavayal, Thad-
iyankudisat and Sirsi)

Panniyur

The trial was laid out in RBD with 6
treatments during 2001.

Yercaud

This trial was laid out in the year 2000
in RBD with 6 treatments replicated four
times. The shade trees (Erythrina
lithosperma) were planted in the month of
April and the pepper plants were planted in
the month of August 2000. Phosphobacteria
25 g vine' + FYM 5 kg were applied as basal
dose and the rooted cutting of pepper were
planted. Fifteen days after planting, the
inorganic fertilizers viz., urea, rock phosphate

and muriate of potash were applied according
to the treatments. In the month of November,
top dressing with Phosphobacteria 25 g vine! +
FYM 5 kg were applied and after 15 days,
the inorganic fertilizers were applied
according to the treatments.

Observation on vine length, number of
leaves and leaf arca were recorded and the
vine length was high (98.6 cm) in the
treatment T4 (FYM 10 kg + Phosphobacteria
50 g). The number of leaves per vine was
higher (29.0) in the treatment T2 (inorganic
P 50% + Phosphobacteria 50 g + FYM 10 kg)
whereas the leaf area was high (58.6 cm?). in
T1 (inorganic P 100% + Phosphobacteria
50 g+ FYM 10 kg).

Ambalavayal

The trial will be laid out during 2003
with 5 treatments replicated four times in RBD.
Sirsi

The trial was laid out during 2000-01
with 6 treatments replicated four times in RBD.

Non-significant differences in yield
were observed during 2000-01 and 2001-02.
The pooled data revealed that treatments T1,
T2, T3 and T4 are on par (Table 15).

Table 15. Efficacy of biofertilizer using P - solublizer in black pepper -Pooled data -Sirsi

Treatment Fresh yield (kg vine)
2000-01 2001-02 2002-03 Pooled

T1 - Inorganic P 100% + P solublizer 50 g + FYM 10 kg 6.68 6.27 6.63 6.55
T2 - Inorganic P 75% + P solublizer 50 ¢ + FYM 10 kg 5.74 6.20 6.53 6.08
T3 - Inorganic P 50% + P solublizer 50 g + FYM 10 kg 6.31 6.00 6.57 6.37
T4 - FYM 10 kg + P solublizer 50 g 6.00 6.31 6.13 6.15
TS5 - FYM 10 kg alone 5.74 6.71 4.77 5.39
T6 - Recommended dose of fertilizer 6.28 6.06 4.82 5.49
SEm + 0.37 0.35 0.29 0.20
CD (5 %) NS NS 0.86 0.61
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Thadiyankudisai
Report not received.

PEP/CM/2.3 Organic farming in black

pepper
(Panniyur, Sirsi, Ambalavaval, Yercaud and
Thadiyankudisai)

Sirsi

The trial was initiated during 2000-01
in RBD with five treatments. The pooled data
showed that application of FYM 10 kg and
burnt earth 10 kg gave the highest yield of 6.29
kg vine', among the treatments (Table 16).

Table 16. Performance of organic farming in black pepper - Sirsi

Treatment

Yield (kg vine™, fresh)

2000-01 2001-02 2002-03 Pooled
FYM 10 kg vine'+ P 40 g + wood ash 2 kg 5.36 5.84 5.13 5.37
FYM 10 kg vine '+ P 40 g + wood ash 2 kg 5.06 5.40 5.02 5.13
FYM 10 kg + burnt carth 10 kg 6.74 6.52 5.94 6.29
FYM 10 kg + Azospirillum 50 g vine™ + wood ash 2 kg 5.05 5.62 4.72 5.03
FYM 10 kg + Leaf manure 10 kg (local practice) + wood ash 2 kg 5.61 5.82 4.09 4.90
SEm + 0.27 0.16 0.18 0.15
CD (5 %) 0.85 0.49 0.55 0.45
Yercaud pepper cuttings were planted at the base of soil

The trial was initiated during 2001-02
with 6 treatments in RBD.

Panniyur, Ambalavayal, and Thadiyandudisai
Reports not received

PEP/CM/3  Multiplication Trial

PEP/CM/3.1 Rapid multiplication of
black pepper on soil mound
(Dapoli)
Dapoli

The trial stated at Dapoli during 1999
was concluded during 2002. The trial was
conducted in Randomized Black Design with
six treatments replicated 5 times. A soil mound
of size 2.5 x 0.60 m (45° angle) was prepared,
with locally available lateritic soil. In the upper
layer of 5 cm, fine FYM was mixed. Black

mound at different spacings as per the treatment
in the month of April, 1999.

Growth of black pepper cuttings was
recorded and presented in Table 17. The mean
length at the time of harvesting the cuttings
(3 months) ranged from 1.17 (TS) to 1.92 m
(T1). The number of roots produced varied
between 2.81 (T5)t0 3.93 (T1). The variation
observed for both the characters was
statistically significant for three years as well
as for pooled data.

The number of cuttings available per
harvest as well as per year are presented in
Table 18. Maximum number of cuttings were
obtained from treatment T1 per harvest
(18.41) as well as per year (73.50). The lowest
number of cuttings was from bamboo splits

. " " &&»_
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(9.70 and 38.80, per harvest and per year
respectively). In all the spacings tested
produced higher number of cuttings compared
to the number of cutting obtained in bamboo
splits.

These cuttings were planted in polybags
along with cuttings produced by conventional
method. The maximum success was observed
in treatment T4 (90.95%) which was at par

with T1(90.71%), T2 (90.09%), T5 (89.77%)
and T3 (89.33%). All these treatments were
significantly superior to treatment T6
(62.86%) (Table 19).

Economics of the method also indicated
that T1 resulted in the highest net profit
(Rs. 2593). Hence for black pepper prop-
agation, planting the cuttings at 15 cm spacing
on soil mound is recommended (Table 20).
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Table 19. Survival of black pepper cuttings obtained from soil mound technique

(1999 - 2000 to 2001 - 2002) - Dapoli

Treatment Success (%)
1999-2000  2000-2001  2001-2002 Mean
T1 - 15 cm spacing on soil mound 91.40 90.14 90.60 90.71
(71.46) (71.81) (72.55) (71.94)
T2 -22.5 cm spacing on soil mound 90.42 88.64 91.20 90.09
(73.06) (70.32) (72.95)  (72.11)
T3 - 30 cm. spacing on soil mound 88.50 89.66 89.80 89.32
(70.18) (71.33) (71.54) (71.02)
T4 - 37.5 cm spacing on soil mound 93.26 90.20 89.40 90.95
(74.95) (71.84) (71.15)  (72.65)
T5 - 15 cm spacing on bamboo splits 88.90 90.40 90.00 89.77
(70.55) (72.00) (71.63)  (71.40)
T6 - Conventional method 59.40 61.00 68.20 62.86
(50.43) (51.36) (52.06) (51.29)
Mean 85.31 85.00 86.53 85.61
(68.44) (68.11) (68.62)  (68.40)
SEm % 1.62 0.87 1.29 1.28
CD (5%) 4.79 2.54 3.79 3.717

Table 20. Cost of production for 1000 salable black pepper cuttings - Dapoli

Particulars Traditional Soil mound Bamboo
method (15cm) splits
(Rs.) (Rs.) (Rs.)
Material cost 2100 1220 1258
(54.26) (50.69) (4949
Labour cost 890 611 681
(23.08) (25.38) (26.79)
Other cost 877 576 603
(22.66) (23.93) (23.72)
Total 3870 2407 2542
(100.00) (100.00) (100.00)
Net returns from 1000 black pepper plants 5000 5000 5000
B.C. ratio 1.29:1 2.07:1 1.96:1
Net profit per 1000 cuttings 1130 2593 2458

& »______ ]
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PEP/CP/1  Disease Management Trial
PEP/CP/1.2 Biological control of Phytop-
hthora foot rot of black pepper — Nursery trial
(Chintapalle, Pampadumpara and
Ambalavayal)

Chintapalle

Planting in solarized soil fortified with
Trichoderma harzianum 50 g kg of soil +
VAM 100 cc kg™ soil (T3) has recorded
significantly less disease incidence (Table 21).

Table 21. Management of Phytophthora disease in black pepper nurseries - Chintapalle

The treatments differed significantly for,
all the parameters studied. Planting in
solarized soil fortified with Trichoderma and
VAM (T3) gave maximum number of
sprouted cuttings (65.0), number of roots (5.7)

Treatment No. of plants infected
T1 Planting in solarized soil 3.33
T2 Planting in non-solarized soil 4.67
T3 T1 + Trichoderma harzianum 50 g kg ' soil +

VAM 100 cc kg soil 3.00
T4 T2+ Trichoderma harzianum 50 g kg soil +

VAM 100 cc kg ' soil 2.00

- T5 Ridomil spray 1.0 g I' of water +

drenching 25 g vine"' 3.00
T6 TS5+ T2 3.33
T7 T1+ Copperoxychloride 0.2% drench 3.00
T8 T2 + Copperoxychloride 0.2% drench 3.33
T9 T1 + Trichoderma viride 50 g kg* soil 3.00
T10 T2 + Trichoderma viride 50 g kg soil 3.67
SEm * 0.25
CD (5%) 0.73
CV % 13.18
Pampadumpara

and the length of roots (9.13) and was on par
with T1 (62.5) and T4 (58.3). Number of roots
as well as root length were higher in solarised
treatments. Incidence of nursery rot was also
less in this treatment (Table 22).

. |()
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Table 22. Management of Phytophthora disease in black pepper nursery —

Pampadumpara
Treatment No.of  No.of Length Biomass
sprouted  roots of roots  of roots
cuttings cutting’'
T1 - Solarised soil 625® 378 * 583 ® 968 ®
T2 - Non solarised soil - 340 ¢ 215 45% 303°¢
T3 - T1 Trichoderma + VAM 650°* 5.70°* 9.13 ¢ 8.23 =
T4 - T2 Trichoderma + VAM 583® 0.75°¢ 2.60 © 275 ¢
TS - T1 Ridomil spray and drench @ 1.25g 1! 46.8 < 3.05% 643*® 753 ®
T6 - T2 Ridomil spray and drench @ 1.25g |"! 5504 130%™ 258 ¢ 748 ™
T7-COC @ 0.2% drench + T1 41.0¢ 358 7.03® 8.10®
T8 - COC @ 0.2% drench + T2 358¢ 1.55°% 480°% 515¢%
CD 8.34 2.73 3.4 3.8
Ambalavayal

Among the treatments, solarized soil
fortified with Trichoderma harzianum and

VAM recorded the maximum sprouting (93.75%)
with least disease incidence (6.06%) (Table 23).

Table 23. Management of Phytophthora disease in black pepper nurseries — Ambalavayal

Treatment Sprouting  Disease Plant  Biomass
(%) incidence  height (g plant?)
(%) (cm)

T1 - Planting in solarized soil 85.00 16.00 15.213 1.242
(67.875)  (23.573)

T2 - Planting in non-solarized soil 76.25 2393 10.797 0.939
(61.235)  (29.298)

T3 - Solarized soil + Trichoderma 93.75 6.06 13.577 1.744

harzianum + VAM - (75.700)  (14.250)

T4 - Non-solarized soil + Trichoderma 86.25 14.68 14.325 1.416

harzianum + VAM (68.735)  (22.543)

TS5 - Ridomil spray and drench + T1 86.25 12.81 12.760 1.521
(69.400)  (20.950)

T6-T5+T2 81.25 19.63 9.983 1.271
(64.610)  (26.287)
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T7 - Copper oxychloride + T1
T8 - Copper oxychloride + T2

F-test
CD (5%)

87.50 12.13  10.662 1.300
(72.630)  (20.335)
81.50 18.83  10.817 0.980
(64.610)  (25.745)
NS % K * * %
- 2.261 3.328 0.209 -

Figures in parenthesis are transformed values.

PEP/CP/1.4 Control of Phytophthora foot
rot disease of black pepper in farmers field
- observational trial
(Sirsi, Panniyur, Mudigere and Ambalavayal)
Sirsi

The trial was initiated during 2000-
2001 in two locations. During 2002-03 black
pepper vines showed least incidence of
disease (7.5%) where the vines treated twice
in the season (June and August) with
metalaxyl gold MZ 68 WP (Ridomil gold)

2.5 g 1" as spray (21 vine) and drench
(3 1 vine') alone or and in combination with
bioagent Trichoderma harzianum 50 g of
107 cfu vine'!'. Black pepper vines treated
with potassium phosphonate (5 ml I') as
spray and drench in combination with 7.
harzianum 50 g vine! twice in the season
showed reduced disease incidence
(10.00%). The disease incidence was
highest in the untreated vines (40.00 %)
(Table 24).

Table 24. Management of Phytophthora foot rot disease of black pepper - Sirsi

Treatment Disease incidence (%) Mean
2000-01 2001-02  2002-03

T1 - Metalaxyl gold MZ 68 WP 17.50 15.00 7.50 13.33
(100 ppim, 2.5 g I'') as spray (2 1 vine"') and (24.16) (22.48) (13.82) (20.16)
drench (3 1 vine™') twice

T2 - Potassium phosphonate (Akomin 0.5%) 17.50 17.50 1000  15.00
as spray and drench twice (24.16) (24.53) (15.86) (21.52)
T3 - Soil application of Trichoderma 27.50 50.00 2500 3417
harzianum(107 cfu, 50 g vine') with 1 kg (30.87) (45.00) (29.74) (35.20)
of neem cake twice

T4 - Metalaxyl gold MZ 68 WP 17.50 15.00 7.50 1333
(100 ppm, 2.5 g I'') as spray (2 | vine™') (24.53) (22.50) (13.82) (20.29)

and drench (3 | vine™') twice + soil application
of Trichoderma harzianum
(107 cfu, 50 g vine') with 1 kg of neem cake twice
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T5 - Potassium phosphonate (Akomin, 0.5%)
as spray and drench twice + soil application of
Trichoderma harzianum (107 cfu, 50 g vine™")
with 1 kg of neem cake twice

T6 - Neem cake 1 kg vine

T7 - Control

SEm +
CD (5 %)

15.00 15.00 1000 1333
(22.13) (2250)  (15.86) (20.16)
37.50 55.00 3250  41.67
(37.72) 4789)  (3397) (39.86)
52.50 62.50 4000  51.67
(39.17) 46.00)  (46.50) "(52.34)
3.12 2.20 445 204
9.30 6.54 13.08  5.76

Figures in parenthesis are angular trans-formed values.

Panniyur

The Trial was laid out in two locations
in Padiyoor and Valiampara, Kannur District
of Kerala during 2001. Metalaxyl Gold MZ
and Trichoderma harzianum was found to be
effective in controlling the Phytophthora foot
rot disease followed by application of Akomin

and Trichoderma harzianum. The disease
incidence was very low, when Metalaxyl gold
MZ was combined with the soil application
of T. harzianum. Treatments with metalaxyl
gold, T. harzianum and akomin were on par
(Table 25).

Table 25. Phytophthora foot rot disease management in black pepper - Panniyur

Treatment Valilampara (%) Padiyoor (%)

Leaf  Branch Death Leaf Branch Death

infection infection of vines of vines infection  of vines

Metalaxyl Gold MZ 68 WP 2.17 227 0.00 2.22 2.38 0.00
Akomin 336 ° 338 0.00 338 3.70 0.00
Trichoderma harzianum 3.50 3.24 0.00 3.19 3.25 0.00
Metalxyl God MZ + Trichoderma ~ 1.33 1.31 0.00 1.35 1.35 0.00
Akomin + Trichoderma harzianum 2.13 2.21 0.00 2.18 2.51 0.00
Neem cake - 1kg - 5.39 4.11 1.00 542 4.14 0.66
Control 8.42 5.56 2.00 8.37 4.85 2.00
CD (5%) 0.47 0.96 0.15 092 0.71 0.75

| 43 |
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Mudigere

The trial was started during 2000 in two
locations. The performance of spraying and
drenching with Ridomil MZ 72 WP (1.25g1",
5 1 vine') and its combinations with
Trichoderma harzianum 50 g with I kg neem

oil cake per vine (T5) during the first week of
June and September was found effective in
checking the disease to the extent of 98.88
and 98.75%, respectively and they are on par.
However, the disease did not appear during
the year 2002 in both the locations (Table 26).

Table 26. Management of foot rot disease of black pepper (pooled data) - Mudigere

Treatment Mean PDI of 2 locations
2000 2001 2002 Average
T1 - Akomin Sml 1, 5 I vine 5.99 25.00 0.00 10.33
T2 - Ridomil MZ 72 WP 1.25g 1", 5 | vine" 3.23 0.00 0.00 1.02
(98.88)
T3 - Trichoderma harzianum 50 g +
Neem oil cake 1kg vine 3.41 25.00 0.00 9.47
T4-T3+TI 6.04 12.50 0.00 6.18
TS-T3+T2 3.75 0.00 0.00 1.25
(98.75)
T6 - Neem oil cake 1 kg vine" 7.46 29.67 0.00 1238
T7 - Control 8.61 33.84 0.00 14.15
T8 - Bordeaux mixture 1% - - 0.00 -
CD (5%) 3.21 1.75 0.00

Note: - Treatment 8 (Bordeaux mixture 1%) is added as local check in 2002.

Ambalavayal

The experiment will be started during
2003.

PEP/CP/1.5 Phytophthora foot rot
incidence in black pepper under different
plant densities in arecanut garden
(Panniyur and Sirsi)

Panniyur

The trial was laid out during 2001 with

four treatments in RBD and pepper cuttings
were planted as intercrop in arecanut garden
at four levels of population using arecanut
palms as standards. Establishment of black
pepper was low in 100% population of pepper
vines. Maximum vine length (218.8 cm) was
observed in 25% population of pepper vines
in the arecanut garden (Table 27).

. —————————— ¢y
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Table 27. Phytophthora foot rot incidence in black pepper under different densities in
arecanut garden - Panniyur

Treatment Disease incidence Crop Length of vine
(%) establishment (%) (cm)

T1 - Pepper in 25% population 0.68 94.4 218.8

of arecanut

T2 - Pepper in 50% population 1.85 93.0 166.8

of arecanut

T3 - Pepper in 75% population 2.11 85.8 148.6

of arecanut

T4 - Pepper in 100% population 1.07 76.8 121.4

of arecanut

CD (5%) 0.14 3.54 534

Sirsi

The trial was started during 2001 in  population densities under arecanut cropping
RBD with four treatments. Black pepper system. A few vines started bearing and the
establishment was highest in 25% population  yield ranged from 0.328 to 0.358 kg vine"
of vines (93.33%). Growth of the vines was  (fresh) in different population densities during
more in 50% (1.88 m) and 25% (1.67 m) the year (Table 28).

Table 28. Performance of black pepper under different densities in arecanut garden -
Sirsi

Treatment Establishment Plant height Yield
(%) (m) (fresh, kg vine!)

T1 - Black pepper in 25%

population of arecanut 93.33 1.67 0.358*
T2 -Black pepper in 50%

population of arecanut 90.00 1.88 0.346
T3 -Black pepper in 75%

population of arecanut 86.67 1.53 0.328
T4 -Black pepper in 100%

population of arecanut 86.67 1.52 0.339
SEm % 1.60 0.10 -
CD (5%) 5.52 0.27 -

. 45 |
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PEP/CP/1.6 Incidence, epidemiology and
management of anthracnose disease of
black pepper (Survey for the occurrence of
diseases in black pepper)

(Pampadumpara, Mudigere, Dapoli and
Chintapalle)

Pampadumpara

Five panchayats were surveyed and the
infection on spikes and leaves was observed.
The incidence of anthracnose on the spikes

was highest in Vandanmedu panchayat
(42.5%) followed by Chakupallom panchayat
(41.2%). The least incidence of anthracnose
on the spikes was recorded in the
Karunapuram panchayat (12.3%). However
the incidence of foot rot disease was more
severe in Kumilly panchayat (19.1% of the
vines). Stunted disease of black pepper was
recorded in most of the gardens surveyed. It
was highest in Karunapuram panchayat
(11.2% of the vines) (Table 29).

Table 29. Incidence of various diseases in black pepper in the high ranges of Idukki

District, Kerala

Panchayat Incidence (%)
Anthracnose Foot rot Stunted  Slow wilt
Leaves Spikes Leaves Plants disease  (plants)
(plants)
Chackupallom 17.8 41.2 1.5
Vandanmedu 36.4 42.5 3.1 9.3 4.1
Kumily 11.6 18.9 1.6 19.1 8.1
Pampadumpara 20.1 26.2 1.3 15.2 53 9.5
Karunapuram 29.2 12.3 1.4 15.7 11.2 8.1

The trial on management of anthracnose
disease was started during 2003 in RBD with
the following treatments.

T1 - Bordeaux mixture 1% spray twice (May-
June, August - September)
T2 - Bordeaux mixture 1 % spray thrice (May,
July, August)
T3 - Mancozeb 0.2% spray twice (May/June,
August/September)
T4 - Propiconazole 0.1 % spray twice (May/
June, August/September)
TS - Control
Dapoli

Four districts of Konkan region

covering 24 black pepper plantations were
surveyed for the incidence of various diseases.
Five vines were randomly selected to observe
the incidence of foliar diseases.

Phytophthora infection on the leaves
was noticed throughout the region. The disease
intensity ranged from 1.67 to 21.33%.
Maximum disease incidence was observed in
the plantation at Dapoli (21.26%) and at
Shenale (Mandangad 14.67%) in coconut-
black pepper mix cropping system (Table 30).

Maximum incidence of Phytophthora
foot rot disease was observed at Dapoli
(23.33%). The intensity of the disease

@@
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ranged from 0.33 to 23.33%. There was no mycoidea) and little leaf/stunted disease
incidence of anthracnose in the region. The ~ was less. Viral disease was observed only
incidence of algal rust (Cephaleuros at Dapoli and Awashi.

Table 30. Incidence of different diseases of black pepper in Konkan region

Name of the place/farmer Disease incidence (%)

PB FR SW RR Virus
Nursery, Deptt. of Hort., A.C., Dapoli 2126 2333 3.33 + -0.33
ARS, Awashi 12.67 8.33 0.33 + -0.33
College of Agril., Niwali, Chiplun 5.33 8.33 0.33 + 0.0
RCRS, Bhatye, Ratnagiri 8.99 4.57 0.0 + 0.0
RFRS, Vengurla 7.67 4.67 0.0 + 0.0
Shri. J.D. Khanolkar, Khanoli, Vengurla 10.67 8.33 0.0 + 0.0
Shri. S.V. Khanolkar, Khanoli, Vengurla 7.67 8.33 0.0 + 0.0
Shri. Deepak Naik. Prose 7.67 10.67 0.0 + 0.0
Shri. V.G. Bapat, Diveagar, Raigad 8.99 0.0 0.33 - 0.0
Shri. V.G. Awalaskar, Diveagar, Raigad 9.67 0.0 0.0 - 0.0
Shri. A.S. Kelaskar, Diveagar, Raigad 7.99 1.33 0.0 - 0.0
ARS, Shrivardhan, Raigad 4.32 0.33 0.0 - 0.0
Shri. A.G. Gogte, Srivardhan 7.67 0.0 00 - 0.0
Shri. D.R. Mukadam, Revdanda, Raigad 1.99 4.67 0.0 + 0.0
Shri. J.R. Patil, Revdanda, Raigad 3.33 30 0.0 + 0.0
Agril. School, Lanja 8.67 0.0 0.0 + 0.0
Shri. R. Railkar Chawl, Raigad 1.99 0.33 0.0 + 0.0
Shri. Ramakant Khot, Nandgaon, Murud 3.33 0.0 0.0 _ 0.0
Shri. K.G. Pednekar, Nandgaon, Murud 4.99 0.33 0.0 _ 0.0
Shri. Vinayak Deshmukh, Shenale,
Mandangad 14.67  22.67 0.33 + 0.0
Shri. V.H. Vaidya, Chaul, Alibag ' 1.67 0.0 0.0 - 0.0
Shri. R.S. Shelar, Chaul, Alibag 1.99 0.0 0.0 - 0.0
Shri. R.R. Mahadik, Borli, Murud 12.65 18.0 0.0 + 0.0
Shri. S.R. Nagwekar, Borli,
Murud Janjira, Raigad 9.57 12.33 0.0 + 0.0

- No incidence, ++ Moderate incidence,
+ Low incidence, +++ High incidence,

Diseases: PB - Phytophthora on leaf, FR - Foot rot, SW - Slow wilt, RR - Red rust
:::0:::::1
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Mudigere in black pepper was recorded during the
The trial was started during 2000. peak monsoon month (July). However, the

The maximum damage 17.08% on leaf and  average incidence recorded was 10.98% on

6.21% on spike due to anthracnose disease leaf and 3.45% on spike (Table 31).

Table 31. Leaf and spike damage due to anthracnose disease in black pepper
(2060 - 2001) - Mudigere

Location Disease incidence (%) Location
May June July August Mean

L S L N L S L S L S
Nandipura 930 112 1773 260 39.40 2191 2780 10.67 23.56 9.10
M.G.Halli 321 050 1133 193 36.11 1023 2311 790 1844 5.14
Hesgal 450 033 1080 1.80 2630 877 1946 830 1527 4.80
Chakkodu 410 022 1013 160 2185 1040 1900 746 1377 4.92
Salumara 1.38  0.00 133 027 820 293 766 210 539 1.33

Beejuvalli 2.64 0.00 6.80 0.83 1500 533 1275 336 930 23l
Kadumane 6.40 0.00 837 322 1030 28 800 200 828 2.67

Hoysalalu 3.00 0.00 14.11 1013 860 538 11.50 382 930 344
Gabgal 321 0.00 732 056 924 170 712 100 672 1.10
Daradhahalli  2.60 0.00 439 039 870 027 400 0.00 492 033
Ousana 580 00C 1264 400 1120 3.61 1008 269 993 343

B. Hosahalli 550 000 1000 441 617 112 566 000 683 277
Monthly Mean 4.30° 0.18  9.58* 2.62* 17.08° 6.21* 13.01® 4.11* 1098 345

Studies on the crop loss due to anthracnose ~ 2000. The loss was estimated at 3.45% which is
disease at the time of spiking was initiated during  1.10 kg (wet) vine' (Table 32).
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Table 32. Crop loss due to anthracnose disease in black pepper (2000-2001) -Mudigere

Location Av.No Av.No 100 berries Yield  loss of beny  Total dry Loss

of spikes  of berries  weight (g) (kg vine!, (kg vine ') yeld (%)

vine ' spike ' fresh) vine '(kg)
Wet  Dry Wet Dy

Nandipura 1785 9970 1295 432 2305 209 070 768 9.10
M.G halli 1960 93.00 1443 481  26.30 135 045 877 5.14
Hesgal 2320 100.80 1264 421  29.56 142 047 985 480
Chakkod 2226 10210 1155 385  26.25 129 043 875 491
Salumara 3591 108.00 11.43 381 4433 059 020 1478 133
Beejuvalh 2700 10680 1095 365 3158 0.73 024 1053 231
Kadumane 5680 6900 1020 336 3998 107 0.36 1333 267
Hoysalau 3160 90.00 10.03 320 2853 098 0.33 951 344
Gubgal 7480 8400 827 289 5196 0.57 019 1732 1.10
Daradahalh 8428 6000 968 309 4094 016 0.05 1631 033
Ousana 3317 8700 1074 354  30.99 106 035 10.33 343
B Hosahalli 4422 7200 1000 303  31.84 0.88 0.29 1061 277
Mean 3923 8939 1108 3.65 3445 110 036 1148 3.45

Survey was conducted on the The data are in presented in Table 33,
incidence of anthracnose in different areas.

Table 33. Incidence of anthracnose disease (2002) — Mudigere

Name of sector No. of fields No of Disease incidence
surveyed vines Leaf Spike
observed
MDG-CKM 07 175 T -
MDG-G.HALLI 07 175 T -
MDG-BANAKAL 19 475 T-L T
MDG-BELUR 14 350 T T
TOTAL 47 1175 T-L T

T - Trace,L - Low
An experiment for the management of anthracnose disease was initiated during 2002-
03 with the following treatments.
T1 - Bordeaux mixture 1 % - twice (May/June & August/September)
T2 - Bordeaux mixture 1 %- thrice (May, July and August)
T3 - Mancozeb (Dithane M - 45 (0.2%) twice (May/June & August/September)
T4 - Propiconozole 0.1% - twice (May/June & August/September)
TS - Control.

. 49
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As there was no incidence of the
diseases during the year, treatments could
not be imposed.

Chintapalle

The trial was initiated during 2002. Disease
incidence was low when spraying was done with

Bordeaux mixture 1% thrice (T2). (Table 34).

Table 34. Management of anthracnose of black pepper - Chintapalle

Treatment Disease Reduction in
incidence disease
(%) incidence (%)

T1 - Bordeaux Mixture 1% spray —twice 2.8 37.7
(May-June, August-September);

T2 - Bordeaux Mixture 1% spray ~thrice 2.0 55.5
(May, July & August);

T3 - Mancozeb (Dithane Z-78) 0.2% spray — twice 43 4.4
(May- June, August-September);

T4 - Propiconozole 0.1% spray - twice 3.8 15.5
(May- June, August-September );

TS - Control; 4.5 Control

SEm % 04 —

CD (5%) 1.3 —

CV% 12.7 —

PEP/CP/2 Pest Management Trial surveyed for the occurrence of insect pests

PEP/CP/2.2 Survey for the incidence of
insect pests on black pepper at high altitudes
(Pampadumpara)

Pampadumpara

Five panchayats (Pampadumpara,
Karunapuram, Vandanmedu, Chakkupallom
and Kumily) in Udumbanchola taluk were

on black pepper during October - December.
Occurrence of soft scale insects was observed
in four gardens. Marginal gall thrips (4.43 to
10.4%) and scale insects (0.32t0 0.91%) were
noticed from all panchayats surveyed. Leaf
gall was recorded in Kumily panchayat
(0.16%) and leaf miner incidence was also
on the rise in Chakkupallom (0.75%) and
Kumily (0.21%) panchayats (Table 35).

Table 35. Incidence (%) of insect pests on black pepper at high altitudes

Panchayat Marginal gall Scale Mealy bugs Leaf miner  Leaf gall
thrips insect (foliar)

Pampadumpara 10.40 0.91 0 0 0

Karunapuram 5.17 0.37 0.16 0 0

Vandanmedu 4.43 0.64 0 0 0

Chakkupallom 5.71 0.48 0.16 0.75 0

Kumily 5.60 0.32 0 0.21 0.16

. 5()
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CARDAMOM

CAR/CI/1 Genetic Resources

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

(Mudigere and Pampadumpara)

Mudigere

The centre maintains 265 accessions of
cardamom germplasm. The data on growth
and yield were recorded and reported up to
2001. As the plants became very old, the entire
germplasm collections are being replanted. A
part of the germplasm was already replanted
during August 2002. '

Pampadumpara

Germplasm collections were made for
super clones and tolerant to biotic and abiotic
stress in CHR of Idukki District. Thirty three
accessions were collected during the period
2002-2003. A total of 73 accessions are
presently conserved in the gene bank. Further,

the germplasm accessions (60) collected in
the recent years are being multiplied in the
field.

Based on dry yield, ten accessions were
selected and the data pertaining to the biotic
stresses and quality parameters of these
accessions are presented in Table 36a.
Maximum wet (2938 g) and dry (555 g) yield
of capsules was recorded in S -1 which is also
tolerant to thrips (5%). Borer infestation was
lowest in PS - 10 (0.3%) and PPK - 2 (0.5%)
whereas MCC - 34 was found to be highly
susceptible to thrips (30%) and borer (2%),
though it ranked third for dry yield. In general,
azhugal infection was very low, except in PS
- 10 and BEP - | during the year.

The quality parameters such as volatile
oil (6.3%) and oleoresin (10.1%) were found
to be least in MBP, compared to other
accessions. Though BEP - 1 ranked ninth
based on dry yield, it recorded the highest oil
(7%) and oleoresin (11%) contents.

Table 36a. Yield and quality traits of promising germplasm accessions - Pampadumpara

Genotype Yield 100 Thrips ~ Stem borer  Volatile Oleoresin
(g plant™) capsule infestation  infestation oil (%)
Wet Dry weight (g) (%) (%) (%)

S-1 2938 555 65 5.0 1.3 6.8 10.5
BEP-2 2500 532 80 7.0 1.5 6.6 10.6
MCC - 34 2500 522 55 30.0 2.0 6.6 10.3
PS-22 2380 520 65 10.0 2.0 6.5 10.1
PPK -2 2300 515 50 8.0 0.5 6.7 10.9
PS-10 2480 512 - 60 13.0 0.3 6.6 10.5
MBP 2550 509 55 19.0 2.0 6.3 10.1
PS - 27 2830 500 75 12.0 0.7 6.5 10.5
BEP - 1 2290 498 65 17.0 2.0 7.0 11.0
PS-3 2290 480 70 9.0 1.0 6.8 10.2

@
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CAR/Cl/2  Hybridization and selection
CAR/C1/2.1 Evaluation of synthetics and
OP progenies

(Mudigere)

Mudigere

Eight promising cardamom clones viz.,
Mudigere - 1, Mudigere - 2, CL - 692, HS - 1,
SKP - i4, Sel.- 98, CCS - 800 and CL - 691,
which were found to be better general
combiners, were planted during 1995-96 with
a closer spacing (6’x 3’) and were allowed
for open pollination. The seeds were collected
and the progenies were raised.

A total of 61 open pollinated seedlings
were identified and planted in the main field
during the year 2000. Due to high mortality,
gap filling was done during 2001 (spacing - 6’
x 6’, 11 plants for each genotype). As the plants
are yet to come to yielding, observations on
growth characters are being recorded.

CAR/CI/3.2 CVT 1991/1998 - Series 111
with Malabar Types

(Mudigere and Shakleshpur)
Mudigere

A CVT was laid out with 15 entries
during 1998 with a spacing of 6 x 6’ in CRBD
with 3 replications having 12 plants per plot.
This is the fifth year of the experiment.

Yield data have been recorded for three
consecutive years. The yield during third
yielding year (2002) was comparatively more
in SKP - 72, CCS - 872 and CCS - 893 (90.10,
83.63 and 75.00 kg ha! respectively) over the
local check M - 1 (68.80 kg ha'').

There is a steep reduction in the yield
of all the genotypes under study over the last
three years because of excess shade in the
experimental plot. However the average yield
over the last three years was high in CL - 692
(139.60 kg ha!), followed by CL - 679 (138.70
kg ha'), CL - 683 (135.23 kg ha') and SKP -
72 (133.63 kg ha') compared to the local
check M -1 (116.20 kg ha') (Table 36b).

Table 36b. Performance of promising clones (Malabar types) - Mudigere

Clone Dry yield (kg ha'!) Remarks
2000 2001 2002 Average

CL-679 259.80 89.00 67.30 138.70 19%>M -1

CL - 683 228.10 117.20 60.40 135.23

CL-692 282.60 90.00 46.23 139.60 20%>M -1

CL - 726 225.10 103.40 67.40 132.00

CCS - 800 182.10 56.40 27.63 88.71

CCS - 872 154.50 109.00 83.63 115.71

CCS - 893 154.10 91.00 75.00 106.70

HS -1 138.10 103.50 61.00 100.90

M-1 180.10 99.60 68.80 116.20

MCC - 34 150.30 60.30 69.53 93.40
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PV -1 80.80 58.00 5160  63.50

SKP - 14 207.50 127.50 6520  133.40

SKP - 21 130.30 63.40 4301 78.90

SKP - 72 207.80 103.00 90.10  133.63

SKP - 100 168.50 67.00 4170 9240

CD (5%) 84.30 51.44

CV % 27.48 34.13

Shakleshpur plant! were observed in SKP - 169 (25.5).

The experiment was laid out in 1997
with 13 promising clones in RBD with 3
replications and 12 plants as plot size.
Morphological and yield data have been

Yield was significantly more in SKP - 170
(265.7 kg ha') and SKP - 169 (260.0 kg ha-
). Oil content was significantly more in
SKP - 170 (7.1%) and CL - 683 (7.0%)

recorded and analysed. (Table 37). Maximum bold: capsules

(capsules retained in 8 mm sieve) were
found in SKP - 170 (54.4%), followed by
SKP - 169 (51.2 %) (Table 38).

Number of tillers plant’' was
significantly high in CL - 726 (22.9) and
CL - 679 (22.4). Significantly more panicles

Table 37. Performance of promising clones (Malabar types) — Shakleshpur

Genotype Height  No. of No.of No.of Racemes Capsules Oil Yield
(cm) tillers bearing panicles panicle’ raceme’ (%) (kgha')
tillers
CCS- 872 191.8 19.5 8.4 14.5 15.9 2.7 6.4 105.8
CCS- 893 161.0 14.5 7.1 12.6 14.5 2.1 6.4 90.3
CCS- 800 1718 14.1 53 10.8 14.5 2.1 6.4 125.5
PV - 1 208.7 18.3 9.8 15.5 17.6 2.7 6.6 197.6
CL - 679 201.2 224 10.5 22.0 18.3 2.1 6.5 178.2
CL - 683 188.7 21.1 7.3 13.2 13.0 24 7.0 123.5
CL - 726 215.0 22.9 11.1 20.7 16.9 2.3 6.5 184.7
MUD - 1 202.8 19.1 7.3 10.6 15.3 2.4 6.7 156.6
MCC- 34 2020 17.6 7.4 17.9 14.0 2.1 6.5 164.3
ICRI- 3 227.7 20.5 11.2 24.2 18.8 24 6.9 208.4
SKP - 72 246.3 18.0 9.8 14.7 19.1 2.2 6.1 184.3
SKP - 169 2277 19.1 109 25.5 18.3 2.4 6.9 260.0
SKP-170 221.7 18.3 104 18.2 17.9 2.4 7.1 265.7
CD (5%) 48.2 2.58 1.7 3.57 24 0.34 0.62 46.96
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Table 38. Capsule size of promising genotypes — Shakleshpur

Genotype Recovery of grade (%)
>8.0 mm >7.5 mm >6.5 mm >6.0 mm <6.0 mm

CCS- 872 39.6 14.9 34.7 6.9 39
CCS - 893 39.2 29.2 13.1 13.8 4.6
CCS - 800 38.0 13.0 35.2 92 4.6
PV -1 312 15.4 28.2 21.8 34
CL - 679 247 21.7 36.7 13.3 3.6
CL - 683 50.4 19.1 19.9 74 3.1
CL- 726 44.2 209 233 7.8 3.9
MUD- 1 35.8 22.5 29.6 9.9 2.4
MCC - 34 19.6 18.3 40.5 17.0 4.6
ICRI- 3 39.1 14.7 31.5 12.2 2.5
SKP - 72 25.4 23.8 27.0 21.2 2.6
SKP - 169 51.2 15.7 232 7.5 2.4
SKP - 170 544 13.4 20.2 8.9 2.0

CAR/CI/3.3 CVT-1991/1998 - Series II1
with Mysore types
(Mudigere, Shakleshpur and Myladumpara)

Mudigere

Five promising clones of Mysore type
were studied since 1998 under this trial for
their yield performance. The data are
presented in Table 39. During the year,
MCC - 21 gave highest yield (45.30 kg ha'').

The average yield over the last three years was
high in MCC - 21 (36.10 kg ha''), followed
by MCC - 81, MCC - 61 and MCC - 12 with
an average yield of 35.25, 33.9] and 33.90
kg ha', respectively.

Based on the results, it is concluded
that the Mysore types do not produce
economic yield in Karnataka compared to
Malabar types.

Table 39. Performance of promising clones (Mysore types) - Mudigere

Clone Yield (dry, kg ha')
2000 2001 2002 Average

SKP - 51 22.08 14.40 26.82 22.76
MCC- 12 45.92 22.80 28.40 33.90
MCC - 21 35.28 18.60 45.30 36.10
MCC - 61 31.44 26.40 38.92 33.91
MCC - 81 36.48 25.80 39.42 35.26
CD (5 %) - 13.63 30.37 -
CV% - 17.28 63.35 -

c___ " & ]
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Shakleshpur

The trial was initiated during 1997 with
5 promising clones of Mysore types replicated
4 times in RBD. The spacing was 4’ x 3’ with
12 plants as plot size. The data are presented
in Table 40.

Number of tillers plant' was sign-
ificantly more in SKP - 51(28.1) MCC - 21

(25.1) and MCC - 61 (25.1). Number of
panicles was significantly more in MCC - 12
(13.8). Yield was significantly more in MCC -
85(108.7 kg ha™). Oil content was significantly
more in MCC - 61 (6.9%) and MCC - 21
(6.8%) (Table 40). Maximum bold capsules
(capsules retained in 8 mm sieve) were in MCC
- 21 (50.0%), followed by MCC - 61 (41.7%)
(Table 41).

Table 40. Performance of cardamom accessions (Mysore types) — Shakleshpur

Genotype Height  No.of  No.of No.of Racemes Capsules Oil (%) Yield
(cm) tillers  bearing panicles panicle’ raceme’ (kg ha')
tillers
MCC - 12 208.0 26.60 790 13.8 16.0 2.5 5.90 68.7
MCC - 21 2015  25.10 7.20 12.7 15.4 2.6 6.80 75.6
MCC - 61 195.5 25.10 7.10 11.6 13.6 24 6.90 63.2
MCC - 85 2294  20.20 8.30 13.3 16.0 2.5 6.20 108.7
SKP - 51 2145  28.10 6.70 10.3 17.5 2.5 6.20 53.1
CD (5%) 31.3 4.17 1.41 3.0 1.60 NS 047 1459

Table 41. Capsule size in the promising genotypes (Mysore types) — Shakleshpur

Genotype Recovery of grade (%)
>8.0 mm >7.5 mm >0.5 mm >6.0 mm <6.0 mm

MCC- 12 32.7 14.5 36.4 10.9 5.5
MCC - 21 50.0 19.2 9.6 15.4 7.8
MCC - 61 41.7 16.7 39.2 8.3 4.2
MCC - 85 26.5 20.6 30.9 19.1 29
SKP - 51 24.1 13.8 34.5 24.1 34
Myladumpara Pampadumpara

Report not received.

CAR/CI/3.4 CVT 2000 - Series 1V
(Pampadumpara, Mudigere, Myladumpara
and Shakleshpur)

The trial was started during 2001
with 12 accessions in RBD. The plot size
was 18 plants in 3 replications. Data on

morphological characters were recorded
(Table 42).
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Table 42. Yield attributing characters of cardamom accessions - Pampadumpara

Entry Plant No. of No. of Leaf Leaf Stem girth
height tillers panicles length breadth (cm)
(cm) plant' plant’! (cm) (cm)
CL - 692 194.80 45.89 38.55 5111 9.39 6.17
SKP - 170 198.33 48.89 39.66 47.75 1.89 5.66
SKP - 165 202.22 40.78 21.77 47.66 8.38 6.39
PS - 44 255.00 37.11 26.66 54.00 11.06 7.56
S-1 234.44 29.67 42.77 60.22 11.17 7.55
MCC - 200 21111 50.22 38.55 55.22 9.50 6.50
Green Gold 234.56 27.46 18.22 60.05 12.82 7.35
MCC - 347 204.44 41.67 34.00 49.00 9.00 6.44
MCC - 18 202.22 34.55 30.44 52.89 9.84 6.72
MCC- 13 194.45 32.56 18.78 51.11 9.55 6.17
RR -1 123.05 23.17 10.17 41.53 7.50 4.67
NKE - 19 144.33 10.67 4.00 42.22 8.93 5.28
Mean 199.91 35.22 27.46 51.06 9.59 6.37
CD (5%) 2797 NS NS 4.63 NS NS

Analysis of variance showed significant
differences among all the genotypes for plant
height and leaf length. Among twelve
genotypes, PS - 44 was the tallest (255.00 cm)
followed by Green Gold (234.56cm)and S - 1
(234.44 cm). Highest number of panicles was
recorded in S - 1 (42.77) followed by SKP -
170 (39.66) and CL - 692, MCC - 200 (38.55),
whereas maximum number of tillers was
observed in MCC - 200 (50.22), SKP - 170
(48.89) and CL - 692 (45.89). However these
differences were not statistically significant. PS
-44,S - 1 and Green Gold recorded stem girth
more than 7 cm. Maximum length and breadth
of leaf were observed in Green Gold (60.05
cm and 12.82 cm, respectively).

Mudigere

The experiment was started during 2001
and the entries were planted with a spacing
of 6'x 6'in RBD. As there was high mortality
of plants, gap filling was done during August

2002 and hence no observations could be
recorded. Thirteen genotypes, namely, Cl -
692, M - 2 (RRS, Mudigere), SKP - 165, SKP
- 170 (ICRI, Shakleshpur), APG - 281, APG
- 284, APG - 293 (IISR, Appangala), MHC -
10, MHC - 13, MHC - 18, MCC - 200 (ICRI,
Myladumpara) and PS - 44, S - 1
(Pampadumpara) were included in the trial
with 18 plants as plot size.

Myladumpara
Report not received.

Shakleshpur

Twelve genotypes collected from ICRI,
Shakleshpur (SKP - 165 and 170), IISR,
Appangala (APG - 298, 306 and 310), ICRI,
Myladumpara (MCC - 10, 13, 18 and 200),
RRS, Pampadumpara (PS -44 and S - 1) and
RRS, Mudigere (CL - 692) were used to lay
out this trial in RBD with 3 replications. The
trial was started during the year 2002 with
12 plants as plot size.
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CAR/CI/4 Varietal Evaluation Trial (VET)

CAR/CV/4.1 Yield evaluation of OP
seedling progenies of promising cardamom
selection (VET-I)

(Mudigere)

Mudigere

The experiment was laid out during
1997. The yield data were recorded during
1999-2000. In the mean time another
experiment (VET-II) was laid out in the same
plot in between the two rows of existing plants.
Due to overlapping of plants of these two
experiments, observations could not be
recorded during 2001. However some superior
plants have been identified for replanting in a
separate plot to study their yield performance.

CAR/C1/4.2 Yield evaluation of OP
seedling progenies of promising
cardamom selection (VET-1I)
(Mudigere)

Mudigere

The experiment was laid out in between
the rows of VET-I during 1997. Due to

overlapping of these two experimental plants,
yield data could not be recorded for the year
2001-02. However based on the first year
yield performance, the promising genotypes
viz, CL - 730, CI - 692 and D - 237 are
included in VET-III & IV and hence, this
experiment is closed.

CAR/C1/4.3 Yield evaluation of OP
seedling progenies of promising
cardamom selections (VET-III)
(Mudigere)

Mudigere

The progenies of open pollinated
seedlings were multiplied and their suckers
were planted during 1999. As the plants are
yet come to yield, observations are recorded
on the morphological characters and the data
are presented in Table 43.

Among 13 genotypes tested against
local checks M - 1 and M - 2, clones 24-17-
D10, 7-10-D1I, 7-24-D11, 29-9-DI1 were
found promising with 26.7, 26.30 and 26.3
tillers per clump, respectively compared to
M-1(22.7)and M - 2 (24.7).

Table 43. Performance of open pollinated progenies - Mudigere

Clone Height (cm) - No.of tillers
7-24-D11 189.00 26.3
8-4-Dl11 207.00 25.3
26-16-D11 191.66 19.7
23-8-Dll1 201.70 19.0
29-9-D11 188.00 26.3
2-4-D4 222.00 18.7
12-7-D11 207.70 21.3
2-5-D4 259.70 14.3
10-6-D10 260.00 17.3
24-17-D10 220.30 26.7
7-10-D11 191.00 18.3
7-12-D11 138.70 7.3
10-5-D11 193.70 13.3
Mudigere - 1(check) 180.66 22.7
Mudigere - 2(check) 200.33 24.7
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CAR/CI/4.4 Yield evaluation of promis ing
cardamom clones (VET-1V)
(Mudigere)

Mudigere

The promising open pollinated
seedlings were multiplied and suckers were
planted during 1999. Observations on number
of tillers per clump were recorded and
presented in Table 44.

Among eighteen clones tested against
the local checks M - 1 and M - 2, OP seedling
of CL - 691 has produced highest number of
tillers per clump (29.3). followed by OP
seediing of CL - 692 (28.0) compared to the
local checks M - 1 (22.7) and M - 2 (24.7).

Table 44. Performance of promising OP
seedlings - Mudigere

Clone Height (cm)  No. of tillers
HS-1 24430 237
CL- 668 158.33 23.7
CL - 691 194.00 293
MCC - 34 163.00 17.7
CCS - 800 182.00 13.7
Pink pseudostem 184.00 15.0
Sel- 98 187.70 19.3
CL-722 221.30 20.7
SKP- 14 216.70 15.0
P-8 121.00 9.0
P-17 165.70 17.0
EB 1277-7 190.00 10.0
CL- 692 181.00 28.0
Pink capsule 67.50 10.5
CL-726 156.50 24.0
Mudigere - 1(check) 180.66 227
Mudigere -2 (check) 200.33 24.7
CL-730 162.30 20.3

CAR/CV/5 Screening cardamom clones for
abiotic stress
(Mudigere)

Mudigere

The experiment is vitiated due to lack
of optimum (uniform) shade in the plot and
during the last AICRPS Workshop it was
suggested to relayout the experiment under
uniform shade conditions.

CAR/CM/1 Nutrient Management Trial
CAR/CM/1.3 Integratednutrient manage-
ment in cardamom

(Pampadumpara and Mudigere)

Pampadumpara

XVI Workshop suggested to conclude
this trial. A new trial with local popular
varieties and varieties released/ready for
release both under irrigated and rainfed
conditions have to be taken up. These trials
were not initiated.

Mudigere

The experiment was replanted during
2000. The crop is coming up well. As very
few plants came to bearing during this year,
the data are not considered for analysis.

CAR/ CM/ 1.4 Efficacy of biofertilizer
using Azospirillum on cardamom
(Mudigere, Pampadumpara, Myladumpara
and Shakleshpur)

Mudigere

The experiment was initiated during
2000 with 8 trcatment combinations
replicated thrice in RBD. Ten clumps
constituted the plot size. This is the second
year of experimentation and all plants did not
come to bearing and hence the data presented
are the average yield per plant which were
not statistically significant (Table 45).

&G



S | A2l Report 2002-2003, AICRPS |
Table 45. Effect of Azospirillum on growth and yield of cardamom - Mudigere

Treatment Bearing  Total ~ Capsules Panicle Flowers  Fresh Dry

suckers panicles panicle’ length panicle’ weight  weight
(g plant') (g plant)

Inorganic N 100% +  10.67 17.77 930 29.17 2293 97.03 19.61

Azospirillum 50g +

FYM 5kg

Inorganic N 75% + 11.11 2090 14.13 3641 3393 15471 31.39

Azospirillum 50g +

FYM 5kg

Inorganic N 50% + 1049 1990 13.00 3521 2608 137.74 27.80

Azospirilfum 50g +

FYM 5kg

FYM 5 kg + 7.77 1448 850 27.58 19.27 75.03 14.83

Azospirillum

FYM 5 kg 791  19.09 9.58 2791 2090 109.99 21.57

FYM 10kg + 985 18.69 1001 3027 24.16 89.94 18.24

Azospirillum 50g

FYM 10 kg 10.71  20.34 16.01  39.51 37.87 228.00 46.31

Inorganic N 100% 8.17 16.26 10.57  27.85 18.93 99.38 19.83

Inorganic N 75% 977 1731 936 31.77 2152 83.68 17.47

CD (5%) NS NS NS NS NS 150.02 NS

CV% 2493  18.51 3034  17.68 23.24 72.44 73.08

Pampadumpara followed by T2 (373.5g plant') which were

The experiment is in the second year of
progress. The experiment was laid out with 8
treatments, replicated four times in RBD. The
data are presented in Table 46. The highest
yield (490.8 g plant') was recorded in T6

statistically superior to all other treatments.
The lowest yield was recorded in T3 (217.0
g plant'). The yields obtained in all other
treatments were on par with each other but
inferior to T6 and T2.
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Table 46. Effect of biofertilizer, Azospirillum on the yield of cardamom — Pampadumpara

Treatment Yield (dry, g plant')
TT - Inorganic N 100 % + Azospirillum 50 g + FYM 5 kg 288.5 bed
T2 - Inorganic N 75 % + Azospirillum 50 g + FYM S kg 373.5
T3 - Inorganic N 50% + Azospirillum 50 g + FYM 5 kg 217.0 ¢
T4 - Azospirillum 50 g + 5 kg FYM 5 kg 313.0 b«
T5- FYM 5kg 60.5 2
T6 - Azospirillum 50 g + FYM 10 kg 490.8 *
T7- FYM 10 kg 235.5 bed
T8 - Control 252.5 b
CD (5%) 131.2
Myladumpara

The trial was laid out in RBD during
the year 2000 using Azospirillum as
nitrogen fixer with seven treatments and
four replications with 12 plants plot'. The
sources of P and K were rock phosphate and
muriate of potash whereas inorganic
nitrogen as urea. The variety used for the
study was MCC - 260.

Observations on morphological characters
(total number of tillers, bearing tillers,
young tillers, buds clump!, panicles -
clump, racemes panicle’' and yield) of
the first round of picking (July 2003) were
recorded. Statistical analysis of the data
indicated that there was no significant
difference in the morphological characters
among the treatments during the current
year (Table 47). The trial will be

This is the first year of bearing. continued.

Table 47. Effect of biofertilizer, Azospirillum on the yield of cardamom — Myladumpara

Treatment Tillers Buds Panicles  Racemes  Yield
clump’ clump'  clump’ panicle’ (kgha')

T 1 - Inorganic N 100% + Azospirillum 44.58 2.09 15.20 14.78 12.60
50g+FYMS5kg

T 2 - Inorganic N 75% + Azospirillum 39.63 1.27 10.95 12.60 6.80
50g+FYMS5kg

T 3 - Inorganic N 50% + Azospirillum 40.03 i.24 11.08 12.65 21.40
50g+FYM5kg

T 4 - Azospirillum 50 g + FYM 5 kg 42.98 1.66 9.70 14.08 12.86
T5- FYM5kg 38.65 1.75 11.28 13.78 14.02
T6- Azospirillum 50 g+ FYM 10 kg 40.03 1.38 11.40 11.20 9.07
T7- FYM 10kg 42.18 1.59 12.80 13.48 22.90
CD (5%) NS NS NS NS NS

. G()
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CAR/CM/1.5 Efficacy of biofertilizer
using P - solubilizers on cardamom
(Mudigere, Pampadumpara, Myladumpara
and Shakleshpur)

Mudigere

The experiment was initiated during July
2000. This is the second year of progress. The
experiment was laid out in RCBD with 9

treatments replicated thrice. The plot size is
10 plants. Large number of plants started
yielding hence data were recorded for first year
also. However, the yield data were considered
only for yielding plants and expressed in terms
of yield per plant and the data did not show
statistical significance (Table 48). The organic
carbon, available nitrogen and the bio-
organisms are being monitored.

Table 48. Effect of P - solubilizer on the growth and yield of cardamom - Mudigere

Treatment Bearing  Total Capsules Panicle Flowers  Fresh Dry
suckers  suckers panicle’ length  panicle’ weight  weight
(cm) (g plant')( g plant?)
T1-Inorganic P100% +
P solubilizers 50g + FYM 5kg ~ 14.67 19.97 1581 3633 4260 44548 91.11
T2 - Inorganic P 75% +
P solubilizers 50 g + FYM Skg 1121 2342 1509 3730  32.60 354.67 71.99
T3 - Inorganic P 50%
+ P solubilizers 50 g + FYM 5 kg 9.67 2222 1681 36.03 41.60 33672 75.20
T4 - Psolubilizers S0 g + FYMSkg  9.83  21.73 1588 37.73 3923 320.80 63.92
T5-FYM5kg 11.00 23.00 16.19 3523  38.03 39344 8448
T6 - P solubilizers S0 g + FYM 10kg 861 1857  12.37 3483  29.00 30022 61.29
T7-FYM 10kg 10.94  20.51] 17.09 33.17  38.00 411.39 90.62
T8 - Inorganic P 100% 13.37 2145 15.01 3720 4037 41791 86.85
T9 - Inorganic P 75% 11.93 2277 1715 4230  41.10 44626 79.15
CD (5%) NS NS NS NS NS NS NS
CV % 2474 1164 1821 12.83 2683 2072 2948

N and K were given as; per recommended package (75 and 150 kg ha' yr' in two splits)

Pampadumpara The recommended dose of N and K @
75 kg ha' and 150 kg ha', respectively were
supplied as urea and MOP. P is applied in
the form of rock phosphate in two splits in
May/June and August/September. The plants

have come to bearing during 2003.

Report not received.

Myladumpara

The trial was laid out in 2001 under
rainfed condition in RBD with 7 treatments,

4 replications having 12 plants per plot.
The variety used for the trial was MCC - 21.

Observations on morphological characters
and yield attributes were recorded (Table 49).

. 6] |
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The statistical analysis of the data indicatedno  (normally 6-7 rounds of picking/year) among
significant difference in morphological the treatments. The trial will be continued.
characters and yield for the first round picking Table 49. Effect of P -

solubilizer on the
growth and yield of cardamom - Myladumpara

Treatment Tillers Buds Panicles  Racemes Yield
clump!  clump’ clump'  panicle’ (kgha')

T1 - Inorganic P 100% + 45.60 0.86 4.81 10.15 12.62

Phosphobacteria 50 g +

FYMS kg

T2 - Inorganic P 75% + 51.48 1.74 7.40 8.68 19.43

Phosphobacteria 50 g + FYM S kg

T3 - Inorganic P 50% + 45.45 2.33 5.57 10.23 20.90

Phosphobacteria 50 g + FYM S kg

T4 - Phosphobacteria 50 g + FYM S kg 36.10 1.59 3.87 9.58 12.04

T5- FYM 5kg 37.03 1.66 5.07 9.73 9.84

Té6 - Phosphobacteria 50 g + FYM 10 kg 44.33 1.43 5.16 9.38 28.51

T7-FYM 10kg 40.28 1.60 531 7.89 13.36

CD (5%) NS NS NS NS NS

Shakleshpur yield (153.5 kg ha') was recorded in T6,

The experiment was started during 2001 ~ followed by T7 (149.1 kg ha') (Table 50).
with 12 treatments replicated thrice in RBD, However, Azospirillum did not show
having 16 plants per plot. Significantly higher  significant impact on yield.

Table 50. Effect of biofertilizers Azospirillum and phosphobacteria on the yield attributes
and yield in cardamom - Shakleshpur

Treatment Buds Bearing Panicles Yield
clump? tillers clump’  clump’ (kg ha')

T1-InorganicN 100%+Azospirillum+ 3.49 5.85 13.45 121.2

FYM S kg

T2-Inorganic N 75%+Azospirillum+ 4.85 . 691 14.19 108.7

Skg FYM 5kg

T3-Inorganic N 50%+Azospirillum+ 3.19 8.35 16.15 101.5

5kg FYM Skg

T4-Azospirillum+ FYM 5 kg 6.11 6.95 16.45 88.3

TS- Azospirillum+ FYM 10 kg 7.01 4.75 8.32 102.5

c__——  —————— — &y
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T6-Inorganic P 100%+Phosphobacteria +
FYM 5 kg

T7- Inorganic P 75%+Phosphobacteria +
FYM Skg

T8- Inorganic P 50%+Phosphobacteria+
FYM 5 kg

T9- Phosphobacteria+ FYM 5 kg
T10-Phosphobacteria+ FYM 5 kg
T11- FYM 5 kg

T12-FYM 10 kg

CD (5%)

9.41 6.00 12.98 153.5
6.50 8.11 14.45 149.1
7.15 8.79 16.15 123.5
6.85 6.85 17.35 113.0
8.01 5.85 16.11 115.7
6.14 8.65 16.50 101.6
3.21 9.11 16.50 107.5
1.31 0.83 1.91 18.01

CAR/CM/1.6 Effect of neem cake on the
productivity, pest and disease incidence
in cardamom .
(Mudigere, Pampadumpara, Myladumpara
and Shakleshpur)

As per the decision of XVI Workshop,
this programme has to be taken by Mudigere,
Pampadumpara, Myladumpara and
Shakleshpur centers. None of the centers has
initiated this trial.

CAR/CP/2  Pest Management Trial
CAR/CP/2.1 Evaluation of plant based
insecticides for the control of thrips and

fruit borers in cardamom
(Mudigere)

Mudigere

The experiment was initiated during
2000 to evaluate the efficacy of commercially
available neem based pesticides for the

control thrips and capsule borer in cardamom.
The trial was laid out in RBD with 7
treatments replicated thrice having 16 plants
as plot size. The results are given in Table 51.

Minimum thrips damage was recorded
in chemical pesticides treated plots (37%)
followed by neem gold and neem oil (41.7%
and 42.3%, respectively). Other treatments are
on par with control. Similarly, the borer
damage was also minimum in the plots treated
with chemical pesticides (3.7%). Maximum
damage was recorded in the plots treated with
neem cake compared to control. The results
showed that none of the neem based
insecticides proved effective against thrips
and capsule borer compared to chemical
pesticides and the recommended spray
schedule of chemical insecticides was proved
effective over neem based insecticides for
controlling both thrips and capsule borer.
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Table 51. Effect of neem based insecticides against thrips and shoot and fruit borer in

cardamom (pooled data) —- Mudigere

Treatment 2000-2001 2001-2002 2002-2003 Mean
Damage (%) Damage (%) Damage (%) Damage (%)
Thrips ~ Borer ~ Thrips  Borer ~ Thrips ~ Borer  Thrips  Borer
Neem gold (3%) 17.89 2.81 23.55 555 4170 1240 2771 6.92
Neem oil cake
(0.5kg) 22.65 1.05  31.35 6.55  57.00 17.80  37.00 8.47
NSKE (4%) 21.99 L1 2099 755 51.00 780 31.32 5.49
Neem oil (3%) 16.79 177 21.55 520 4230 820  26.88 5.06
Eco neem plus - - - - 6190 7.40 - -
Monocrotophos
+ Phosalone 10.10 0.35 6.59 250  37.00 370 17.89 2.18
Control 18.39 239 2955 750 5400 1890 3398 9.60
CD (5 %) 3.93 NS 5.74 1.86  13.55 2.84

CAR/CP/2.2 Management of root grub of
cardamom
(Pampadumpara and Mudigere)

Pampadumpara

The experiment initiated during 2001
was laid out in RBD with 7 treatments
replicated thrice. Six plants constituted plot
size. During the year 2002, the experiment
was conducted in 2 seasons to find out the
effect of three insecticides at 2 concentrations
on root grub population. In the first season
(April 2002) the mean initial grub population
before subjecting to treatments was 5.46.
After treatment, there was a significant
reduction in grub population, the maximum

being in the treatment carbofuran @ 150 g *

plant! (72.50) which was on par with
imidacloprid 0.75 m! I* (69.60) and
chlorpyriphos 0.07% (59.1%) (Table 52). At
higher dosage all the three insecticides were
effective in suppressing the grub population.

During the second season (September/
October 2002), the results revealed no
significant difference among the treatments
on the reduction of grub population after
insecticidal application (Table 53). However,
maximum reduction in grub population was
observed in plants treated with carbofuran
@ 100 g plant! (66.6%) followed by
imidacloprid 0.5 ml I'' (63.2%).The yield
data showed significant difference among the
treatments. Maximum yield of 442.3 g plant’!
was observed in imidacloprid 0.75 ml I,
This was followed by the same insecticide
at 0.5 ml 1" (348.7g plant’!), carbofuran
@150 g plant! (347.5 g plant') and
carbofuran @ 100 g plant' (336.0 g plant™')
which were on par. The insecticides
carbofuran and imidacloprid at two
concentrations evaluated gave significantly
higher yield (>325 g plant') with reduction
in grub population compared to
chlorpyriphos at both the concentrations.

. ———— —— — &»________ |
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Table 52. Effect of insecticides on root grubs (season 1) - Pampadumpara

Treatment Initial grub Grub population Reduction after
population after treatment* treatment (%)**
T1 - Chlorpyriphos 0.05% 6.03 (2.45) 2.90(1.70) 49.80(44.28)
T2 - Chlorpyriphos 0.07% 6.33 (2.52) 2.60(1.59) 59.10(50.32)*
T3 - Carbofuran 100 g plant’ 5.67 (2.38) 3.10(1.74F 46.90(43.19)°
T4 - Carbofuran 150 g plant 5.70 (2.38) 1.70(1.27)® 72.50(58.55)"
TS - Imidacloprid 0.5 ml I 5.23 (2.29) 3.60(1.88) 42.70(40.61)
T6 - Imidacloprid 0.75 ml 1! 4.33 (2.05) 1.40(1.12) 69.60(57.45)"
T7 - Control 4.90 (2.18) 3.70(1.90) 23.10(28.61)
Mean 5.46 2.71 51.96
CD (5%) NS 0.45 12.46

*Values in parenthesis are square root transformed, **Values in parenthesis are arc-sine
transformed, Values followed by the same alphabet are not statistically significant

Table 53. Effect of insecticides on cardamom root grub (season 2) — Pampadumpara

Treatment Initial grub Grub Reduction after Yield
population  population after treatment (g plant™)
treatment* (%6)**
Tt - Chlorpyriphos .05% 2.23(1.48) 1.22(1.10) 38.80(38.29) 181.3<¢
T2 - Chlorpyriphos 0.07% 2.70(1.62) 1.44(1.19) 34.10(35.29) 237.3¢
T3 - Carbofuran 100 g plant 2.33(1.52) 0.89(0.89) 66.60(55.28) 336.0°
T4 - Carbofuran 150 g plant! 3.53(1.87) 1.56(1.24) 56.30(48.69) 345.7°
TS - Imidacloprid 0.5 ml I! 3.00(1.71) 1.11(1.04) 63.20(53.46) 348.7°
T6 - Imidacloprid 0.75 ml I'! 3.13(1.70) 1.45(1.15) 43.20(41.04) 442 3¢
T7 - Control 3.23(1.78) 1.67(1.28) 46.80(43.21) 137.0¢
CD (5%) NS NS 76.7

*Values in parenthesis are square root trans- formed, **Values in parenthesis are arc-sine
transformed, Values followed by the same alphabets are not significantly different

Mudigere Pampadumpara

Report not received Occurrence of larval/pupal parasitoids

CAR/CP/2.3 Bioecology of natural enemies of cardamom shoot and capsule borer
of major pests of cardamom (Conogethes punctiferalis) was low (<5%) in
(Pampadumpara and Mudigere) field collected caterpillars during 2002.
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However, there was an increased incidence
of shoot borer in the farm during November/
December. A new bacterial disease infecting
the caterpillar was observed. Infected
caterpillars turn blackish brown and die.
Under natural field condition, 15.78% of
larvae were found infected. Identification of
the organism is being done.

Natural occurrence of Beauveria
bassiana on the adult beetle of cardamom root
grub, Basilepta fulvicorne was noticed in a
garden at Udumbanchola. Live and healthy
adult beetles were attracted to those plants
having at least a couple of mummified beetles

infected by the white muscardine fungus.
Kairomonic orientation needs further
evaluation.

No natural enemy was recorded for
cardamom thrips (Sciothrips cardamomi).

Mudigere
Report not received

CAR/CP/2.4 Estimation of quantitative
and qualitative losses due to thrips damage
in cardamom

(Mudigere)

Mudigere

Report not 1eceived.
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GINGER
GIN/CI/1 Genetic Resources
GIN/CI/1.1  Germplasm collection, char-

acterization, evaluation and conservation

(Solan, Pottang:, Pundibari, Kumarganj,
Dholi and Raigarh)

Solan
A total of 271 geimplasm accessions

arc being maintained at this center. The
performance of the germplasm was poot
during the year The yield of ten best
collections vaiied from 3.75 t0 6.75 kg plots ' .
The disease incidence varied from 6.5t0 8.5 %.
SG - 877 was found to be good for dry matter,
essential o1l and oleoresin with comparatively
less fibre content. (Table 54).

Table 54. Performance of promising lines /collections — Solan

Collection Yield Disease Dry E Oil Oleoresins  Ciude fibre
(kg ploth) (%) matter(%) (%) (%) (%)
SG - 826 6.75 85 2100 1.75 7.62 5.75
SG - 877 5.50 80 2000 1.80 975 400
SG - 603 525 85 1900 1.50 906 510
Acc - 64 500 80 18 00 )25 879 6 00
BDIR - 1139 4.75 15 1700 100 125 525
SG- 870 450 80 1640 1 00 591 525
BDS - 9/95 450 8.0 17.50 150 9.50 4.25
BLP- 1 425 35 19 50 1.00 475 641
BDIJR - 1242 400 75 2100 1 00 644 6 00
BDIR - 1011 375 6.5
Pottangi

Out of total 172 ginger accessions
collected. 145 accessions were evaluated n
two 1eplications of which only 20 accessions
yielded moie than 7.5 kg 3 m* bed ! 1anging

030 kg to 12.75 kg 3 m” bed' The highest
fresh rhizome yield was recorded 1in Turia
focal (12.75 kg 3 m* bed-1) followed by Z0 -
2 (10.80 kg 3 m*bed ') and PGS - 12 (10.50
kg 3 m?bed ') (Table 55).

Table 55. Performance of ginger germplasm accessions - Pottangi

Character Range Mean Best 3 types with values in parentheses

Plant height (cm) 34.8-674  52.00 Z0 - 18 (67.4), KG - 47 (64.8), PGS - 9 (63 8)
Number of ullers clump'  3.8-194 1097 Bansapal (19 4), Naiasapatanam (18 6), PGS -
28 (18 4)

Number of leaves tiller 9.6-20.4 1555 Bheja (20 4), Junagarh (19 8), Karkal (19.8)
Length of fully opened

last leaf (cm) 12.6-21.8 1583 HP (21 8), Junagath (21.4), S - 558 (20.2)
Width of fully opened

last leaf (cm) 1.4-2.6 203 WL(S) (2.6), Acc - 64 (2.5), Saigiguda (2.5)
Fiesh thizome yield

(kg3 mbed") 0.30-1275 4.6l Turia local - 2 (12.75). Zo.2 (10.80). PGS - 12

(10 50)

. (7 |
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Pundibar

Twenty four germplasm accessions
were evaluated dwing 2002-2003.
Considering mean values for different
characters it was found that GCP - 12
produced highest plant height (69.66 cm)
followed by GCP - 17 (69.33 cm) and GCP -
3 and GCP - 21 (68.5 cm). Highest number
of tillers was observed in GCP - 22 (15.0)

followed by GCP - 14 (14 6) GCP - 22
recorded maximum leaf fength (26.0 cm)
followed by GCP - 10 and GCP - 12. Broadest
leaf was observed in GCP - 22 (3.0 cm)
tfollowed by GCP - 10 (2.95 cm). Highest
thizome yield plant ' was 1ecorded in GCP -
21(233.59 g) followed by GCP - 23 (229.93
2) GCP - 22 (227 88 g). GCP - 20 (221 81 g)
and GCP - 01 (216.75 g) (Table 56).

Table 56. Performance of ginger germplasm accessions — Pundibari

Entry Plant height No. of No of Leaf length  Leaf brecadth  Rhizome yield
(cm) tillers, lcaves {cm) (cm) (g plant )
GCP- 1| 61.73 1010 17 63 17.73 223 21675
GCP-3 68.50 1150 1590 22.00 2.20 214 49
GCP-4 64.00 1000 16 00 1750 200 176.47
GCP-5 5527 8 56 16.67 1520 250 154 34
GCP -7 61.25 10 60 16 10 1910 2.03 176.67
GCP -8 67.75 11.60 16.75 2140 208 179 67
GCP- 10 58 25 850 2050 24 90 295 212.71
GCP- 12 69.66 {180 16.60 24 64 2.23 17273
GCP- 13 64 00 1200 16 50 2150 227 214 36
GCP- 14 59.30 14 60 16 66 2070 2.16 216 12
GCP- 15 58.00 11.60 12 66 17.33 200 18137
GCP- 16 60 25 160 14 90 16.12 225 168 00
GCP- 17 69 33 1133 1330 16.00 1 67 22553
GCP- 18 54 30 10 50 14.10 16.00 1.80 187 18
GCP- 19 54.25 9.00 1500 19 00 243 209 80
GCP-20 5575 10.70 1310 18 33 2.03 221 81
GCP-21 68 50 1380 1590 22.00 220 233.59
GCP-22 59 00 1500 1803 26 00 300 227 38
GCP -23 64 25 9.66 1925 2075 212 22993
GCP- 24 54.75 9.50 1500 21.75 251 17720
Kumarganj NDG - 28 and NDG - 29 (24 94 and 26.66 q

Out of 29 germplasm accessions
cvaluated, NDG - 6 produced maximum yield
of (29 44 q ha'. fresh rhizomes) followed by

ha' i1espectively) On the basis of two years
pooled data NDG - 6 produced maximum
thizome yield of 65 72 g ha' ( Table 57)

@ ]



Table 57. Performance of ginger
germplasm accessions - Kumarganj

Accession Yield (q ha')

2002 2003 Mean
NDG - | 27.67 18.61 23.14
NDG -2 39.00 20.83 2991
NDG -3 18.33 16.38 17.35
NDG -4 18.00 17.49 17.74
NDG -5 66.00 17.22 41.61
NDG -6 102.00 29.44 65.72
NDG -7 27.67 2499 26.33
NDG - 8 19.00 20.55 19.77
NDG-9 64.00 20.83 42.14
NDG - 10 19.67 23.05 21.36
NDG - 11 40.33 19.99 30.16
NDG- 12 16.33 21.94 19.13
NDG- 13 28.33 23.60 25.95
NDG - 14 25.67 24.99 25.33
NDG - 15 40.33 20.27 30.30
NDG - 16 16.00 21.94 18.97
NDG - 17 63.33 19.99 41.66
NDG - 1§ 27.67 23.60 25.63
NDG - 19 21.00 24 .99 22.99
NDG - 20 29.67 24.16 2691
NDG - 21 18.00 2222 20.11
NDG - 22 47.00 21.94 34.47
CD (5 %) 2.77 3.99
CV % 4,76 10.99

Raigarh

Thirty five germplasm accessions were
planted for evaluation but due to rhizome rot
disease, evaluation could not be done.

Dholi

Forty two germplasm accessions of
ginger were evaluated. Fresh rhizome yield
(7.2 m* bed"') in the genotypes RG - 23,
RG-28,RG-17,RG-25.RG - 18 and RG
- 3 were 8.50. 7.80, 6.45. 6.00 and 6.00 kg,
respectively.

GIN/CI1/2 Coordinated varietal trial
(CVT)

GIN/CI/2.2  CVT 2000 - Series V
(Solan, Chintapalli, Pottangi, Pundibari and
Raigarh)

Solun

This trial was initiated during 2001.
During 2002 six varieties along with 2 local
checks werc evaluated in RBD with 3
replications. The plot size was 3 m?. All the
characters studied showed non-significant
differcnces among the genotypes tested.
However, SG - 692 gave maximum increase
(17.65%) in yield over the check (released
variety) (Table 58).
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Table 58. Performance of ginger under CVYT - Solan

Genotype No Plant No Leat  Leaf  Rhivome Rhizome Yield — Yield Comened Incicase/
of height ot length  width  fength  widih - (gplant ') (hgplot ) yeeld  decicase
tlles (em)  leaes  (em)  (em) (cm) (cm) (thay  over
refeased
cultvar (%)
VS, -2 510 3050 7390 1980 320 950 580 14200 540 1085 588
VSs, -8 510 7650 7390 1970 330 1030 600 15000 550 1105 784
Acc - 35 490 8190 6660 1920 290 1160 8§80 13670 580 1166 1373
Acc-117 510 8740 8740 1970 290 1070 620 14830 520 1045 196
SG- 682 510 8740 7870 2210 330 1100 600 16200 580 1166 1373
SG- 692 520 9180 8180 2070 280 1100 660 16670 600 1206 1765
Himgin 560 9060 8510 1890 3200 1250 710 15670 510 1025
SG- 54 5100 7920 7470 1930 320 95 580 13670 S00 1005 -196
Mean 500 8380 7811 1993 307 1076 636 14980 S46 1098
Ftest NS NS NS NS NS NS NS NS NS
SEm + 053 590 933 123 03 158 07 2109 052
Chintapalle 17.3 tha'were recorded in TISR Varada. Acc

Among eight varieties tested during
2001-2002, significantly higher plant height
was recorded by 1ISR Varada and Jaheerabad
local whereas number of tillers per plant was
more n V S, - 2, lISR Varada and Jaheerabad
local. The variety ISR Varada recorded
highest yield of 29 tha ', which is significantly
superior to other varieties

During 2002-03, significantly higher
rhizome yields of 22 t ha', 21.6 t ha' and

- 17 (IISR Mahima) and Acc - 35,
respectively. Number of leaves plant' was
highestin Acc - 117. There 1s no significant
difference for plant height, number of tillers
and leaf width  The yield clump ' was
highest in Acc - 117, followed by IISR
Varada. (Table 59).

[ISR Varada peiformed well during
2001-02 and 2002-03 recording a yield of 29
tha'and 22 tha', respectively.

Table 59. Performance of ginger germplasm accessions ~ Chintapalle

Vanety Plant No of No of Leaf Leaf Yield Yield
height ullers leaves length  width  (gplant ') (tha.')
(cm) plant’ plant’ (cm) (cm)

Acc - 35 65.7 8.6 73.3 19.6 20 1700 173

Acc - 117 72 4 9.1 1176 225 21 2100 216

VISI -2 713 8.8 800 19.1 2.0 1933 155
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VIC-38 66.6 6.8 73.3 219 2.3 120.0 131
IISR Varada 67.6 9.0 87.6 204 2.0 203.3 220
Jaheeiabad local 61.8 78 586 1773 2.0 100.0 81
Suprabha 67.5 9.6 80.0 19.1 2.0 186.6 16.1
Chintapalle Local 600 75 630 17.5 20 1033 121
Sem + 27 0.6 93 09 01 22 1 18
CV% 72 12.6 20.5 196 99 238 202
CD (5%) NS NS 281 2.7 NS 67.2 56

Pundibari

The coordated varetal trial on ginger
initiated in 2001-02 was also conducted during
2002-2003. Seven entries were evaluated in
RBD with three replications.

Results on growth parameters and
yield of ginger entries showed significant

difference between the entries for all the
paramctcis, except for plant height, tiller
number and leaf number. Highest rhizome
yield was 1ecorded in Gorubathan (8.87 kg
3 m- bed') followed by Acc - 117 (6.5 kg 3
m* bed ') and it was lowest in V.S -8 (5.11
kg 3 m?bed ') (Table 60).

Table 60. Performance of ginger genotypes — Pundibari

Genotype Plant.  No of  No.of  Leaf Leaf  Plant Rmzome Projected
height  ullers leaves  length  breadth  guth yield yicld
(cm) (cm) (cm) (cm) (kg3m* (tha')
plot')
Acc - 35 61.73 1010 [5.63 17.73 253 291 560 14 00
Acc - 117 67 14 890 17.73 2007 260 293 6.50 1625
Gorubathan 6547 1036 1813 2000 2.72 303 887 2175
SG - 682 60.33 8 60 1651 17.47 2.58 2.77 5.91 1479
SG - 692 5527 8 56 16 67 1627 2.50 2.22 639 15.98
VS -2 6183 8 47 17.36 18 30 247 282 5.83 14 58
VS, -8 57.84 940 16.87 16 6 211 246 5.11 1276
SEm=+ NS NS NS 108  0.128 017 0.79 198
CD (5%) - - 155  0.183 025 1.72 282
Pottangi

Among the eight entiies evaluated
significant difference for rhizome yield
was recorded. The experiment was
conducted for 3 years (2000, 2001 & 2002).

The projected yield (fiesh) based on the
average yield of 3 ycars. was highestin V E,
-2(26.61 tha') followed by V.S -8(24.44
t ha') (Table 61).

————— —— ——— — gp__
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Table 61. Performance of ginger germplasm accessions — Pottangi

Cultivar Yield (fresh. kg 3 m" bed"') Projected Increase

2000 2001 2002  Mcan  yield (tha') over check
variety (%)

V.E, -2 11.68 1113 9.12  10.64 26.61 35.7

V.S, -8 1049 11.43 7.41 9.78 24.44 24.6

VC-8 947 1086 1.78 9.37 2343 19.5

Acc - 35 7.7 7.84 6.28 7.27 18.18 -

Suprabha 8.2 8.68 6.65 1.84 19.61 Check

Acc - 177 6.3 8.8 6.94 741 18.53 -

VS -2 1.5 9.06 8.32 8.29 20.73 5.7

SG - 666 0.1 8.46 7.14 723 18.08

CD (5%) NS 114 1.4

GIN/CI/3  Varietal Evaluation Trial
GIN/CI/3.1 Comparative yield trial
(CYT-1&1D)

(Solan, Pottangi and Ruigarh)

Pottangi

) The experiment is in the third year

of progress. Out of eight entries evaluated.
significant difference for yield was
recorded. Based on the average yield for
3 years the projected yield (fresh
rhizomes) was highestin V,E.-2 (2 3.59
t ha'') followed by S - 646 (21.89 t ha™)
(Table 62).

Table 62. Performance of ginger cultivars — Pottangi

Cultivar Yield (fresh, kg3 m” bed") Projected Increase

2000 2001 2002 Mean  Yield (that) over check
variety (%)

S - 646 10.6 8.63 7.04 8.76 21.89 249

V.E.-2 8.90 10.9 8.51 9.44 23.59 34.6

Z0- 17 810 905 78 834 20.84 18.9

V.S, -8 6.20 9.88 8.56 8.21 20.53 17.2

S - 641 5.23 7.63 7.31 6.72 16.81

Singhjhara 5.51 9.03 6.88 7.14 17.85 1.9

Vengara 4.56 8.1 71.92 6.86 17.15 -

Suprabha 6.30 8.13 6.59 7.01 17.52 Check

CD (5%) 1.64 1.99 1.02

R 72



O 11 et 2007 200, KCHPS |

Raigarh

Due to severe incidence of rhizome rot
disease no data could be recorded The tnal (CYT-
1) was started during 2002 with 5 genotypes and
one check (Himgir) in RBD with 4 1ephications.

Solan

Non-signiticant differences were
obscrved for yield during the year The
peiformance of all the collections was poot
compared to check. (Table 63).

Table 63. Performance of ginger genotypes (Trial-1) ~ Solan

Genotype Yield plot Convetrted Increase/decieasce
(kg3m bed') yicld (tha') ovet check (%)

SG - 696 5.45 1095 -555

SG - 882 4.94 993 -14.38

SG - 859 497 989 -13 86
BDIJR - 1142 5.51 107 -4 51

SG - 838 5.81 167 -069
Himgut (check) 571 1159 -
Mean 541 10 87 -

F test NS

SEm + 0.66

The data on quality parameters (Table 64)
revealed that highest diy matter content (16.8%)
was tecorded in SG - 838. However, essential o1l
and oleotesin contents were high in Himgiti.
Essential oil content of all the tested genotypes
was significantly low compared to the check.
Whereas, oleoresin contents 1ecotded in SG - 838,
BDJR - 1142, SG - 696 and SG - 859 weic on
par with check (Himgirr) SG - 838 was found to
be superior among all the genotypes tested.

Another tnal (CYT-II) was started in
2001 with 6 genotypes including the check
(Himgiri) in RBD replicated 4 times. Duiing
the year 2002, non-significant differcnces for
yield among the genotypes were obseived.
SG - 869 howcver. iecorded marginal
increase over the check (Table 65).

Table 65. Performance of ginger
genotypes (Trial -11) - Solan

Genot Yield Conveited Increa
Table 64. Quality Parameters of ginger enotype (kg l]flot ' y,dgv(e[' ﬁ; N noilemsc
genotypes (Trial ~I) ~ Solan check (%)
Genotype Diy mattel E ol Oleorcsin ~ SG - 718 512 10.29 11.27

% % % Juggijan 4 86 9.77 1577

SG - S. 1. 47
SG-696 155 150 500 oo 869 29T 99 3

47195 547 1099 520
SG - 882 143 1.00 3.65
SG - 859 14.2 1.25 498 ~ SG-868 536 1117 3.64
BDIR- 1142 166 1.25 490  Hmgwe o577 11.59 :
SG - 838 16.8 80 523 Mean 546
Himgin 167 2.00 5.01 F test NS
CD (5%) 0.37 011 093  SEm+ 046

73 |
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SG - 869 was found to be supetior o Table 67. Performance of ginger
check, Himgiri for all the quahty attiibutes. The  genotypes — Solan
yield recorded was also highest in this
genotype, which was on par with check Genotype Yield = Conveited  Inciease/

SN (kg3 m’ yield decrease
(Himgir) (Table 66). bed ') (Cha') ovel

check (%)

Table 66. Quality parameters of ginger

genotypes (Trial -II) - Solan BDIR - 1024 407 818 -7 50
SG-716 4.20 8.44 -4 55
atter = ol
Genotype Dly(l;/lc;llel Ole(oo;f;m E(G;:l) 3G . 889 408 100] 1318
SG - 827 3.50 703 -20 45
SG- 718 15.50 100 458 SG - 853 402 8 08 8 64
SG - 869 19.00 0 20 sc-1 4ss 975 1023
479 1600 123 492y g 7 308 799 955
SG - 868 16 80 I 50 5.05 o
) SG - 707 507 1019 -1523
Himgin 16.70 200 501
SEm + 0 38 009 0.03 SG - 845 400 8.04 -9.09
— SG-713 3.45 693 2159
GIN/CI/3.2  Initial evaluation trial JET) SG - 861 4.00 8 04 -9 09
(Solan and Pottangi) SG - 878 360 723 -18 18
Solan SG - 685 3.05 613 -30.68
The tital was conducted with 16 Himgiri (check)4 40 8.84 i
genotypes including two checks in RBD with Mean 409 821
2 replications during 2002  The data aie F EC“ NS
presented 1n Table 67 SEm + 073
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Non-significant differences for yield
among the genotypes weie obscived. Only
four collections recorded incicase 1in yieid
ovei the check (Himgn)

Potang:

The tiral was conducted with 15
genotypes in RBD with 3 replications for 3
years. The data given in Table 68

Table 68. Performance of ginger cultivars — Pottangi

Cultivai Yield (fiesh. kg3 m"bed') Projected Inciease
icld (tha' ver check
200001 200102 20003 Mean V(N overeneck
S-558 944 10.33 946 974 24 36 -
Z0-17 692 8 65 10 46 8.68 2169 -
Vengaia 716 765 708 7.30 1824
Rajgath 1143 8 86 801 943 2358 -
V2ES -2 8 67 9.85 10 36 963 24.07
Anamica 10.22 857 9.34 9.38 2344 -
SS-1 941 735 10.44 907 22.67 -
VS, -8 730 987 956 891 2228 -
VS,-8 1164 1096 917 1059 26 48 5.3
Jugijan 752 760 589 7.00 1751 -
20-2 9 81 671 10.58 903 22.58 -
S - 646 10.76 809 967 951 23.77 -
Nadia 803 6.98 10.29 863 21 58 -
S - 666 9.62 733 952 882 22 06
Suprabha (check) 1078 927 10.12 10.06 2514
CD ( 5%) 194 254 099
Significant difference among the GIN/Cl/4 Quality Evaluation Trial
cultivars for fresh rhizome yield was recorded.  GIN/Cl/4.1  Evaluation of germplasm
Highest fresh rhizome yield was recorded in - for quality
V.E, - 8 (26 48 t ha'"! followed by Suprabha  (Solan)
(25 t4 tha'). Solan

GIN/C1/3.3 Comparative yield trial (CVT)
(Raigarh)
Raigarh

A new CVT with five collections was
laid out during 2002. Due to the incidence of
rhizome rot disease the crop failed.

The entne ginger germplasm accessions
wete evaluated for all quality attitbutes during
2002-03 and werc divided into thiee catcgories
viz. ‘Good performers’ having dry matter,
essential o1l and oleoiesin content equal to o1
above the check (Himgim), *Average performers’
with shightly lower dry matter and other quality
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attributes than check and ‘Poor performers’
having very low dry matter in compaiison to
check. On this basis, there weie 35 Good. 34
Average and 92 Poor performers out of 161
genotypes evaluated. The dry matter content varied

Table 69. Quality attributes of good perform

fiom 13.0 to 22.50%. The oleoresin and essential
oil content ranged between 4.00to 9 67% and 0.25
102.00%, 1espectively The crude fiber content was
estimated only 1n *Geod performers’ which varied
between 3.93 10 5.95 % (Table 69)

ers in ginger

Genotype E. o1l(%) Oleotesin(%) Diy matter(%)  Ciude fibie (%)
Himgm 175 66l 20.00 535
SG - 686 200 776 2000 620
VS.-2 200 7.56 22 40 600
PG - 370 I 75 756 2240 501
Shilly Bangi 100 739 2000 4.90
SG-67] 100 770 2000 595
PG - 823 200 652 2200 5.00
SG - 706 175 869 20 10 437
SG - 699 175 858 2000 501
SDR 175 7.71 21.00 4.35
SG - 247 175 6.39 20 00 4.36
44/95 200 693 22.50 4.65
SG- 610 200 783 2000 50l
V.S, -8 175 7.15 20.00 475
SG-713 175 699 2000 501
47/95 175 7.17 20.40 503
BDJR - 1267 170 781 2000 432
BDIR - 1171 [70 7.91 10 00 475
BDIR - 1054 I 75 9.67 20 40 393
BDJR - 1142 175 744 21 00 433
SG - 817 175 699 22.40 492
SG - 825 175 7.34 20.40 501
SG - 884 175 722 20.50 4.12
SG - 858 175 709 2025 492
SG - 866 1 80 7.19 2000 401
SG - 802 170 7.19 20 01 475
SG - 856 175 695 20.04 4.99
SG - 879 175 719 21.00 4.50
SG - 854 150 767 20140 4,75
SG - 882 150 6.66 20 80 4.12
SG - 824 175 7.14 20 40 501
SG - 875 1.75 640 20.00 5.65
SG - 837 175 7.10 20 00 5.12
SG - 826 175 7.62 21.00 5.75
SG - 888 1 85 7.11 20.00 472

R 7



GIN/CM/1  Nutrient Management Trial
GIN/CM/1.1  Efficacy of biofertilizer
using Azospirillum on ginger

(Solan, Pottangi, Ambalavaval, Pundibari,
Dholi and Raigarh)

Pottangi

The experiment is in third year of
progress. During 2002-03 the experiment
was conducted in RBD with the following
treatments replicated thrice.

T1-N 100% + Azospirillum 50 g+ FYM S kg,
T2- N 75% + Azospirillum S0 g + FYM S kg,
T3-N50% +Azospirillum 50 g+ FYM 5 kg,
T4 -FYM 5 kg,

TS5 - Azospirillum 50 g + FYM 5 kg,

T6 + Azospirillum 50 g + FYM 10 kg,
T7-FYM 10kg,

T8 - Recommended dose of fertilizer
(125:100:100:NPK kg ha").

Solan

The experiment was initially started
with eight treatments during 2000. As per the
decision of the X Workshop. 5 more
treatments were added making the total
treatments 13 as follows.

T1 -N100% + Azospirillum (soil
application) + FYM St ha'!

T2 - 75% N+ Azospirillum (soilapplication)
+ FYM St ha'

T3 - 50% N+ Azospirillum (soil
application) + FYM 5t ha'!

T4 - FYM (5 tha''y + Azospirillum (soil
application)

T5-FYM 5 tha' alone

T6 - FYM 10 t ha'+ Azospirillum (soil
application)

T7-FYM 10 tha' alone

T8 - 100% N+ Azospirillum (seed
application) + FYM 5 t ha'!

T9 - 75% N + Azospirillum (seed
application) + FYM 10 t ha'!

T10 - 50% N+ Azospirillum (seed
application) + FYM 5 t ha'!

Tl -FYM S tha' + Azospirillum (seed
application)

T12 - FYM 10 t ha' + Azospirillum (seed
application)

T13 - NPK 100: 50: 50 kg ha ' (control)

*Azospirillum 5 kg ha' as soil and seed
application.

The results showed non-significant
differences for yield. All the treatments
except T10 and T11 showed increase in
yield over control. The increase was
maximum in T7 followed by T6, T4 and
T8 (Table 70).
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Table 70. Effect of biofertilizer, Azospirillum on the yield of ginger - Solan

Treatment Yield Converted yield Increase/decrease
(kg 3 m*bed ") (tha' over control (%)

Tl 4.97 9.99 301

T2 5.22 10.49 8.30

T3 5.45 10.95 13.07

T4 5.65 11.35 17.22

TS 5.05 10.15 4.77

T6 5.78 11.62 19.92

T7 6.02 12.10 24.90

T8 5.65 11.35 17.22

T9 543 10.91 12.66

T10 4.62 9.28 -4.15

Til 473 9.50 -2.07

Ti2 5.20 10.45 7.88

T13 (control) 482 9.68

Mean 5.27 10.59

F test NS

SEm + 0.61

. Table 71. Effect of biofertilizer,
The data presented in Table 71 gzocpirillum on the quality attributes of
revealed that biofertiliser in different ginger - Solan

combination increased dry matter, essential

. 4 Treatment  Dry matter  E. o1l Oleoresin
oil and oleoresin contents. Dry matter (%) (%) (%)
content was highest (17.9 %) in T7followed T 16.60 1.00 4.85
by T8 and T2 and was lowest in T 11. The T2 1228 288 6,72

: . : . . T3 X 1. 4.3
e..ssentla.l oil and oleoresin contents were T4 1740 100 308
highest in treatment T2. TS 15.30 1.50 578

T 16.00 1.25 4.09
T7 17.90 1.25 5.60
T8 17.30 1.25 4.60
T9 16.60 [.50 5.84
Ti0 16.60 1.50 5.67
THI 14 .80 1.01 3.61
T12 15.30 1.50 5.01
TI13 15.20 0.75 3.63
CD (5%) 0.69 0.30 0.04

. ——————— &



N .1 i 20072005, AICAPS |

The original eight treatments completed
three years of study and the pooled data for yield

are given in Table 72. Non-significant differences
for yield in all the years were observed.

Table 72. Effect of biofertilizer, Azospirillum on yield of ginger (pooled data) — Solan

Treatment Yield (Kg 3 m? bed') Converted  Increase/
2000 2001 2002 Mean yield decrease
(tha') over cortrol
(%)
Tl 5.70 4.50 4.97 5.06 10.16 1.00
T2 6.00 4.90 522 5.37 10.80 7.19
T3 4.60 4.40 5.45 4.82 9.68 -3.79
T4 5.30 5.10 5.65 5.35 10.75 6.79
T5 5.70 5.00 5.05 5.25 {0.55 4.79
T6 5.30 4.60 5.78 5.56 11.17 10.98
T7 5.00 4.20 6.02 5.07 10.19 1.20
T8 (control) 5.30 4.90 4.82 5.01 10.06 -
Mean 5.36 470 5.37
SEm 0.47 0.43

Dholi

The experiment was started during
2002-03 with the following 8 treatments in
RBD with 3 replications.

T1 - Inorganic N 100% + Azospirillum 50 g
+FYM 5 kg

T2 -Inorganic N 5% + Azospirillum
50g+FYM Skg

T3 - Inorganic N 50% + Azospirillum 50 g+
FYM S5 kg

T4 - Azospirillum 50 g + FYM 5 kg
T5 - Azospirillum 50 g + FYM 10 kg
T6-FYM 5 kg

T7-FYM 10 kg

T8 —Recommended dose of fertilizers

The treatment T3 recorded the highest
yield of (15.9 t ha''), followed by TS and T4
which are at par. TS gave maximum clump
weight (100.4 g) followed by T7 (91.7 g).

Pottangi

The experiment was conducted for 3
consecutive years with 8 treatment
combinations. The variety used was
Suprabha. The analysis of pooled data
showed significant difference among
different treatments for fresh rhizome yield.
(Table 73). Highest fresh rhizome yield was
recorded in T1 (18.91 tha') followed by T8
(18.42 t ha').

. 7 )
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Table 73. Effect of biofertilizer, Azospirillum on the yield of ginger - Pottangi

Treatment Fresh rhizome yield (kg 3m? bed') Projected C:B ratio
2000-01  2001-02  2002-03 Mean yield
(tha)

T1 - N 100%+ Azospirillum

50g+FYMSkg 7.23 9.23 6.23 7.56 1891  1.02:0.53
T2-NT75% + Azospiriltum .

50g+FYMSkg 6.81 6.80 5.00 6.20 15.51  1.01:0.17
T3 -N50% + Azospirillum

50g+FYMS5kg 6.68 5.76 442 5.62 14.05 1.00:040
T4 - Azospirillum 50 g +

FYM Skg 5.53 487 2.73 4.38 1094  1.00:0.09
TS - Azospirillum 50 g +

FYM S kg 5.45 493 3.07 448 1121 098:0.14
T6 - Azospirillum 50 g +

FYM 10kg 5.84 6.10 3.00 498 1245 1.00:0.25
T7 - Azospirillum 50 g +

FYM 10kg 5.22 4.76 3.03 4.34 10.84  0.97:0.11
T8 - Recommended dose

(125:100:100:N:P:K kg ha') ~ 7.14 7.96 7.00 7.37 18.42  1.00:0.84
CD (5%) NS 1.20 0.88 - - -
Raigarh

The experiment was conducted treatments. The pooled data are presented
during 2001-02 and 2002-03 with 8 in Table 74.

Table 74. Effect of biofertilizer, Azospirillum on yield and economics of ginger — Raigarh

Treatment Yield Projected Mean Cost Gross  Net. return
(kg3m’bed"') yield(t ha! fresh) yield  (Rs.inlacs) return  (Rs. in lacs)
2002-03  2001-02 2002-03 (t ha' fresh) (Rs. in lacs)
Tl 9.83 24.30 19.76 22.03 1.12 1.98 0.86
T2 7.56 21.62 15.20 18.41 1.10 1.65 0.55
T3 7.43 19.76 14.93 17.34 1.08 1.56 0.48
T4 5.20 14.03 10.45 12.24 1.00 1.10 0.10
T5 44 13.60 8.84 11.22 0.98 1.09 0.1
T6 5.60 15.61 11.25 13.43 1.02 1.20 0.18
T7 4 .46 14.94 8.96 11.95 1.01 1.07 0.06
T8 9.33 23.11 18.75 20.93 L.11 1.68 0.57
CD (5%) 1.05 1.69 2.11 - - - -

. S()
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T1-Inorganic N 100% + Azospirillum 50 g + FYM 5 kg. T2-Inorganic N 75% + Azospirillum
50 g + FYM 5 kg, T3-Inorganic N 50% + Azospirillum 50 g + FYM 5 kg, T4- FYM S kg +
Azospirillum 50 g, TS-FYM 5 kg, T6-FYM 10 kg + Azospirillum 50 g, T7T-FYM 10 kg,

T8-Recommended dose of fertilizers.

Data revealed significant differences
among the trcatments except T1. T8 and T4,
T5 and T6, T7. Maximum fresh rhizome yield
(22.03 t ha''y was recorded with application
of inorganic N 100% + Azospirillum 50 g +
FYM 5 kg plot! closely followed by T8
(21.30t  ha')and T2 (18.41 t ha') which
are at par. Treatmments T4, TS, TG and T7 also

showed non significant differences.
Minimum yicld (8.84 t ha'') was recorded with
application of FYM 5 kg alone.

Ambalavaval

The experiment was conducted with
seven treatments. The results indicate that T,
T2. T3 and T6 were on par and superior to
other treatments (Table 75).

Table 75. Effect of biofertilizer, Azospirillum on the yield of ginger — Ambalavayal

Treatment

Yield (t ha') Disease incidence (%)

T1-N 100 % + Azospirillum 50 g + FYM 5 kg 31.625 10.936 (17.777)
T2 -N75% + Azospirillum 50 g + FYM S kg 27.832 13.546 (20.363)
T3 - N 50% + Azospirillum 50 g+ FYM 5 kg 29.833 15.730 (21.247)
T4 - Azospirillum 50 g + FYM S kg. 21.793 28.64 (31.543)
T5 - FYM 5 kg alone 15.043 7.813 (15.920)
T6 - FYM 10 kg + Azospirillum 50 g 25.043 6.773 (14.970)
T7-FYM 10 kg alone 21.333 [7.713 (24.550)
F - Test ok NS
CD (5%) 7710

Pundibari

The experiment was started during
2002-03 with 8 treatments, replicated thrice
in RBD. The treatments are as follows.

T1- Inorganic N 100% + Azospirillum 50 g
+ FYM S kg

T2-1Inorganic N 75% + Azospirillum 50 g +
FYM 5 kg

T3 - Inorganic N 50% + Azospirillim (50 gm
)+5kg FYM

T4 - Azospirillum 50 g + FYM 5 kg
TS- Azospirillum 50 g + FYM 10 kg
T6-FYM 5 kg
T7-FYM 10 kg .
T8 - Recommended dose of fertilizers

The treatment T3 recorded the highest
yield (15.9 tha') folowed by TS and T4 which
are at par. TS gave maximum clump weight
(100.4 g) folowed by T7 (91.7 g ) (Table 76).
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GIN/CM/ 1.2
ginger
(Solun, Pottangi, Ambalavaval, Dholi and
Raigarh)

Organic farming in

Pottangi

The experiment was conducted for 3
years (2000-01 to 2002-03) with the following

treatments, rephicated thrice in RBD.  The
variety used was Suprabbha.

The pooled data arc presented in Table
77. There was significant difference among
different trcatments for fresh rhizome yield.
Highest fresh rhizome yield was recorded in
T8 (20.80tha ') followed by T1 (17.63 tha™').

Table 77. Effect organic inputs on the yield of ginger — Pottangi

Treatment Fresh thizome yield (kg 3m? bed') Projected  C:B ratio

200001 2001-02  2002-03 Mean Yicld(tha?)
T1 - A+B+C+D+E+F 7.48 6.61 4.50 6.20 1549 0.80:0.75
T2 - B+C+D+E+F 543 5.20 3.53 4.72 11.80 0.65:0.53
T3 - A+ C+D+E+F 5.47 5.09 3.54 4.70 11.75 0.70:0.48
T4 - A+B+ D+E+F 5.41 428 3.38 4.36 10.89 0.70:0.39
TS5 - A+B+C+ E+F 5.89 4.48 3.87 4.75 11.87 0.70:0.49
T6 - A+B+C+D+ F 4.69 4.78 3.13 4.20 10.50 0.70:0.35
T7 - A+B+C+D+E 5.21 4.35 4.62 4.73 11.82 0.70:0.48
T8 - Recommended dose  8.13 8.50 7.56 8.06 20.16 1.00:1.02
CD (5%) 1.32 0.82

T1-A+B+C+D+E+F. T2-B+C+D+E+F,
T3-A+C+D+E+F. T4-A+B+D+E+F,
T5-A+B+C+ E+F, T6-A+B+C+D+F,
T7- A+B+C+D+E, T8-Recommended dose of
fertilizer i.e. 125:100:100: NPK kg ha'".

A-FYM 25tha’, B - Pongamiaoilcake
1.25t ha', C - Neem oilcake .25 t ha',
D - Sterameal 1.25t ha'', E - Rock phosphate
.25t ha', F- Wood ash 1.25 tha ™"
Raigarh

The experiment was conducted during
2001-02 and 2002-03 with the following

treatments in RBD with 3 replications. The
varicty used was Indira ginger-1. The pooled
data are presented in Table 78.

T1-FYM + Rock phosphate + wood ash
T%-Rock phosphate alone 500 g plot'
T3-Wood ash alone 2 kg plot'
T4-Azospirillum alone 50 g plot !

T5-Neem cake + rock phosphate + wood ash
T6-Ncem cake alone 250 g plot

T7-FYM alone 5 kg plot'!
T8-Conventional farming (recommended
dose of fertilizer150:100:120 kg NPK ha')

. —— —— & ]



Table 78. Effect of organic inputs on yield and economics of ginger — Raigarh

Treatment Yicld (kg  Projected yicld (tha')  Mean Cost Gross  Net return
3m “bed -I) 2001-02 2002-03 (R\ mn ]’dCb) return (R\ m I‘dC\‘)
{Rs. 1 lacs)
T1 8.90 18.96 17.88 18.42 1.07 1.65 0.58
T2 4.76 991 9.56 9.73 0.75 0.87 0.12
T3 433 9.78 8.70 924 0.75 0.83 0.08
T4 4.66 10.51 9.36 9.93 0.78 0.89 0.11
T5 8.70 18.76 17.48 18.12 1.07 1.63 0.56
T6 5.26 11.32 10.57 10.94 0.85 0.98 0.13
T7 6.50 12.06 13.06 12.56 0.90 1.13 0.23
T8 10.10 2231 20.30 21.30 1.10 1.91 0.81
CD (5%) .11 1.97 2.23 - - - -
The study revealed significant T2 gave anincrease (19.76%) over the check.

differences among organic and conventional
farming. But among organic inputs T2, T3, T4,
T6 and T7 showed non significant differences.
Solan

The experiment was conducted for 3
years (2000-01 to 2002-03) with the following
treatments in RBD replicated thrice.

T1- FYM+ P+ wood ash
T2- Azospirillum + P + wood ash
T3- P alone
T4-Wood ash alone
TS- Azospirillum alone
T6- Neem cake + P + wood ash
T7- Neem cake alone
T8-Control (NPK @ 100:50:50 kg ha-")
FYM-20t ha'
P-50 kg ha'
Wood ash-10 kg ha'
Azospirillum-5 kg ha-' as soil application
Neem cake-2 t ha'!
During 2002-03, non-significant
differences were observed for yield However,

Since the experiment completed three years.
the pooled data for the years are presented in
Table 79.

Table 79. Effect of organic inputs on the
yield of ginger (2003) ~ Solan

Trcatment  Yield plot  Converted  Increase

(kg) yield over
(tha'y  control (%)

Tl 5.17 10.39 3.19

T2 6.00 12.06 19.76

T3 5.75 11.55 14.77

T4 5.58 f1.21 11.38

TS5 5.41 10.87 11.69

T6 5.25 10.55 4.79

T7 5.08 10.21 1.40

T8 501 10.07

Mean 5.41 10.87

F test NS

SEm + 0.35

The pooled data showed non-significant
differences for yicld in all the years. The overall
mean indicated that only two treatments showed
marginal increase over the check (Table 80).
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Table 80. Effect of organic inputs on the yield of ginger (pooled data) - Solan

Treatment Yield (kg 3 m* bed"! fresh) Converted Increase/
2000 2001 2002 Mean  vield (tha') decrease over
check (%)
Ti 6.20 4.60 5.17 5.32 10.70 -3.97
T2 6.00 4.10 6.00 5.37 10.78 -3.07
T3 5.80 4.90 5.75 5.48 11.02 -1.08
T4 6.00 4.60 5.58 5.39 10.84 -2.71
TS 7.00 4.90 541 577 11.59 4.15
T6 6.60 4.90 5.25 5.58 11.22 0.72
T7 6.00 4.90 5.08 5.33 10.70 -3.79
T8 6.50 5.10 5.01 5.54 11.12 -
Mean 6.25 4.70 5.41 545 10.96
SEm + 0.51 0.49 0.35

The perusal of data (Table 81) on the  Table 81. Effect of organic farming on
effect of organic farming showed that different  quality of ginger
organic inputs increased all the quality
attributes namely dry matter, essential oitand ~ Treatment  Dry matter  E.oil  Oleorcsin

oleoresin contents. The highest dry mater (%) (%) (%)
(17.7%), essential oil (2.0 %) and olcoresin T 16.90 1.25 560
content {(6.98%) were recorded in treatiment v 17.70 2.00 6.98
T2 (Azospirillum + P + wood ash) which is T3 15.40 1,50 510
#?:}t;c;\léy at par with control, followed by T4 16.00 {25 s a4
‘ TS5 16.80 1.50 5.78

T6 15.60 1.00 3.85

T7 15.80 1.28 412

T8 (Control) 15.70 1.00 4.54

CD (5%) 0.31 0.29 0.06

Dholi and Ambalavaval
Reports not received.

. —  —— — "  "&&»p
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GIN/CM/1.3
(Dholi)

Dholi

An experiment to study the effect of
micronutrients on the yield of ginger was
initiated during 2001-02. Data recorded
during both years indicated that the
micronutrients had significance effect on the
yield. It was observed that two sprayings of
ferrous sulphate 1% at 45 and 55 days interval
increased the plant height (57.97 cm) followed
by three sprayings of ferrous sulphate 1% at
45, 55 and 65 days (57.77 cm). While
maximum number of branches per plant
(24.49) was recorded with ferrous sulphate 1 %
at 45 and 55 days followed by zinc sulphate 5
kg ha! as soil application. Maximum fresh
rhizome yield per plot and per hectare (11.43
kg plot! and 21.09 t ha'', respectively) was
recorded with two sprayings of ferrous
sulphate 1% at 45 and 55 days, followed by
soil application of zinc sulphate 10 kg ha’'
(11.19 kg plot ""and 20.27 t ha'). The yield
was 143.82% higher over control with two
sprayings of ferrous sulphatel% at 45 and 55
days after planting.

GIN/CP/1 Disease Management Trial
GIN/CP/1.1 Integrated management on
rhizome rot of ginger

(Dholi, Pundibari and Solan)

Pundibari

The experiment was conducted during
this year and the obscrvations are being
recorded.

Micronutrient on ginger

Solan
Report not received.

Dholi
Final report not received.

GIN/CP/1.2 Biocontrol studies on
rhizome rot of ginger
(Pundibari, Raigarh, Kumarganj, Pottungi
and Dholi)
Raigarh

Report not received.
Pundibari

The experiment initiated during
2000-01 was conductcd during 2002-03
with the following 9 treatments in RBD
replicated thrice.

T1-Seeds sown directly.

T2-Seed treatment with hot water at 51° C
for 10 minutes

T3-Seed treatment with mancozeb (3 g1'') for
30 minutes

T4-Seed treatment with biocontrol inoculum
100 g S1”' (10 cfu) of water for 30 minutes

T5-Sced treatment with hot water at 51°C for
10 minutes + mancozeb treatment for 30
minutes.

T6-Seed treatment with hot water at 51° C
for 10 minutes + biocontrol inoculum
mixed with | kg of neem cake at the time
of planting.

T7-Soil application of neem cake

T8-Biocontrol inoculum mixed with 1 kg. of
neem cake at the time of planting +
furadan

T9-Seed treatment with biocontrol inoculum
+ biocontrol inoculum mixed with 1 kg.
of ncem cake at the time of planting.

The disease incidence was recorded
four times at an interval of 20 days starting
from third month, which coincided with the
monsoon. The results presented in Table 82

" @@» ]
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indicated that seed treatment with hot watei

: . . the diseasc incidence at different phases of
and Trichoderma mixed with neem cake (T6)

crop growth. This tieatment recorded 36%

was the most cffective treatment in 1educing

less disease incidence as compared to control.

Table 82. Management of rhizome rot of ginger - Pundibari

Treatment  Germination Disease incidence (%) Reduction in Yield
(%) 90 110 130 150 disease (%) (kg 3m’bed ')
DAS DAS DAS DAS
Tl 85.8 18.61 29.06 52.58 59.71 - 2.50
T2 88.2 31.08 35.67 46.08 48.35 19.02 3.46
T3 92.5 20.05 21.77 38.75 42.20 29.32 4.76
T4 94.8 19.79 25.87 39.30 43.62 26.94 4.71
T5 95.2 23.73 26.56 3422 4041 30.65 5.29
T6 94.5 1962 21.94 29.53 37.80 36.69 5.44
T7 86.8 16.46 22.15 34.35 47.00 21.29 4.11
T8 89.8 18.85 28 71 39.62 46.48 22.15 2.73
T9 88.2 . 16.97 25.97 34.15 43.07 27.87 3.86
LSD (5%) 5.36 4.86 7.21 6.93 0.17

Anextensive survey was made in the three
major blocks of Darjeeling District namely,
Kahmpong I, Kalimpong II and Kalimpong I1I,
the principal ginger growing belt of West
Bengal. Thirteen locations, well distributed n
the three said blocks were selected Gorubathan
is most extensively cultivated followed by
Bhaisi, Majoeley and Nongiey. Disease
incidence at different locations was recorded

during the monsoon penod (2002). Results
indicated that Kalimpong 1 is one of the hot spots
for rhizome rot complex disease of ginger (Table
83). The disease incidence was maximum (1.5
102.5%) in soils with pH 4.5-5.5 and low organic
carbon indicating that the disease is favoured
by low pH and low organic carbon. Thus a scope
exists to manage the disease by manipulating
the soil environment.

Table 83. Incidence of rhizome rot disease in the farmers’ fields

Block Location No. of fields Discase (%)
Kalimpong I Nassey 2 60.00
Echey 3 54.30
Samalbong 3 46.30
Suruk 4 53.70
Bhalukhop 6 41.70
51.20

7
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Kalimpong I Santook

Payong Dalapchand
Sakyong, Pedong
Menchu (Upper)
Menchu (Lowet)
Lingsey

Sangsey

Kalimpong I11 Atfey Bich Gaon

Gorubathan
Gorubathan
Dhukurey
Ambiok Dip Dara

18.60
11.20
24.00
22.90
62.10
27.20
17.50
26.20
20.00

wmoSm&w

(O8]

2 21.90
3 27.30

4 58.25
31.90

This experiment was laid with 3
treatments, SAAF 0.2% with monocrotophos
0.25%, SAAF + Trichoderma harzianum and
control during 2001-02. The results indicated
that among the treatments, combination product
of mancozeb and carbendazim (Companion)
when applied with biocontrol agent gave better
recovery after 3 months of storage (Table 84).

Table 84. Effect of different treatments on
storage rot of ginger — Pundibari

Treatment Disease Recovery
incidence(%) (%)

Companion

(SAAF) +

Monocrotophos 217 776

Companion

(SAAF)

+ T harzanun 16.8 823

Control 286 68 4

Kumarganj

The experiment was started in 2001-02
with 7 treatments and 3 replications in RBD.
The results of the experiment conducted in
2002-03 showed mimimum thizome rot
disease (52%) was n rhizomes treated with
hot water for 51°C for 10 minutes and 7.
harzianum mixed with neem cake (T6) over
control (63.33%) yiclding 33.03 g ha' of fiesh
rhizomes over contiol (24.00 g ha''), showing
40.73% decrease in disease incidence and
27.09% increase n yield over control. This
was followed 62.66% of disease incidence 1n
rhizomes treated with T4 (seed treatment with
T. harzianum for 30 minutes) yielding 23.31
q ha' of fresh rhizomes. Two years pooled
data analysis also showed T6 as the best
treatment 1n controlling the disease resulting
higher yield with better germination (Tables
85, 86 and 87).

. @&



51 i 20722003 ATCRPS |

Table 85. Effect of fungicides and biocontrol agent on germination - Kumarganj

Treatment Seed germination (%)

2001-02 2002-03 Total Mean
Tl1- Seeds sown directly 75.55 64.67 140.22 70 11
T2-S.T. hot water $1° C for 10 mmutes 88.88 69.33 140.22 70.11
T3-S.T. Mancozeb ( 3 g I'') for 30 minutes 84.44 76.00 160.44 80.22
T4-S.T. T harzianum 100 g S 1 for 30 minutes 82.21 70.00 152.21 76.10
T5-S.T. hot water 51° C for 10 minutes
+ S.T. Mancozeb for 30 minutes 82.22 74.67 156.89 78.44

T6-S.T. hot water 519 C for 10
minutes + S.T. T, harzianum mixed

with neem cake 93.33 76 67 170.00 85.00
T7-Soil application of neem cake

at the time of sowing 88.86 66.67 155.53 71.76
CD (5%) 19.04 4.87

CV% 12.04 3.85

S. T. - Seed treatment

Table 86. Effect of fungicides and biocontrol agent on the incidence of rhizome rot disease
- Kumarganj

Tiealment Incidence of rhizome rot disease (%)
2001-02 2002-03 Total Mean
TI- Seeds sown directly 75.55 64.67 140.22 70.11
T1 - Sced sown duectly 66.66 71.33 137.99 68.99
T2 - S.T. Hot water 51° C (10 minutes) 48.88 61.33 110.21 55.10
T3 - S.T. Mancozeb (3 g 1 ') (30 minutes) SI11 59.33 110.44 55.22
T4 - S.T. - T. harzanum 100 g (30 minutes) 48.88 62.67 111.55 55.77
TS - S.T. Hot water 51° C (10 minutes) + S.T.
Mancozeb S.T. (30 minutes) 53.33 60.00 113.33 56.66
T6 - S.T. Hot water 51° C (10 minutes) + S.T.

T harzianum mixed with neem cake 63.33 35.55 52.00 87.55 43.77
T7 - S.A. neem cake at the ime of sowing & planting48.88 63.33 112.2] 56.10
CD (5%) 9.09 628
CV % 10 45 574

S T-Seed treatment. S.A - Soil Apphcation

. 50
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Table 87. Effect of fungicides and biocontrol agent on the yield - Kumarganj

Treatment incidence of rhizome rot disease (%)
2001-02 2002-03 Total Mean
Tl - Seed sown directly 45.37 23.47 68.84 3442
T2 - S.T. Hot water 51° C (10 minutes) . 35.18 29.33 64.51 32.25
T3 - S.T. Mancozeb (3 g 1) (30 minutes) 30.55 29.40 59.95 29.97
T4 - ST. - T harzianum 100 g (30 minutes) ~ 59.25 23.31 82.56 41.28
TS - S.T. Hot water 51° C (10 minutes) + 63.88 24.55 88.43 4421

S.T. Mancozeb S.T. (30 minutes)
T6 - S.T. Hot water 51° C (10 minutes) + S.T.

T. harziznum mixed with neem cake 63.33 90.74 33.03 132.77 66.385
T7 - S.A. neem cake at the time of

sowing & planting 63.88 24.00 87.88 43.94
CD(5%) 16.02 3.09

CV % 14.10 6.50

5-T. - Seed reatment, S.A. - Soil Application 2002-03 with 4 treatments in an observational

Portangi trial with the variety Suprabha. The data are
The experiment was started during presented in Table 88.

Table 88. Effect of different treatments on yield and disease incidence - Pottangi

Treatment Yield fresh rhizome Disease incidence
(kg 3 m?bed"') (%)
T1- Trichoderma viridae with pongamia
oil cake (Seed treatment & soil application) 5.60 13.0
T2- Trichoderma viridae without pongamia
oil cake (Seed treatment & soil application) 4.80 19.0
T3- Recommended fungicide 6.40 7.0
T4- Control 3.70 31.0
Dholi
Report not received. (Pundibari, Solan and Dholi)
Pundibari
GIN/CP/1.4
Integrated management of Pythium, The trial was started during this year
Fusarium and Ralstonia and is in progress.

S ()
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Solan

The experiment was started during

2001-02 with 6 treatments in RBD replicated

4 times. The treatments are as follows.

T1 - Mancozeb 0.3%

T2 - Trichoderma harzianum

‘T3 - Rhizome solarization for 45 minutes at
45°C

T4 - Hot water treatment at 459 C for 30
minutes

T5 - Copper oxychloride (Kocide) 0.3%

T6 ~ Control

It is evident from the dlata-(Table 89)
that dIl the treatments were effective in
increasing sprouting and yicld of ginger and
decreasing the incidence of diseases.
However, rhizome solarization for 45 minutes
(11 am to 11.45 am) at 45° C was tound
superior to other treatments in increasing the
sprouting (90%) and yield (8.831 kg 3 m*bed
'} of ginger and decreasing the incidence of
rhizome rot (3.13%). It was followed by seed
treatment with mancozeb 0.3% which also
increased the yield (5.87%) and decreased
(20%) the incidence of the disease over
control.

Table 89. Effect of seed treatment on sprouting, disease incidence and yield of ginger -

Solan
Trcatment Sprouting Disease incidence Yield Increase/decrease
(%) (% (kg 3 m* bed ") in yield over
control (%)

TI 89.00 (9.433) 5.87(2.422) 6.938 30.14

T2 86.00 (9.273) 7.05 (2.654) 5.325 -0.11

T3 90.00 (9.487) 3313 (1.764) 8.831 65.65

T4 85.00 (9.219) 10.37 (3.219) 6.194 16.19

TS 85.25(9.232) 1275 (3.571) 6.438 20.77

T6 83.75 (9.150) 20.00 (4.472) 5.331 -

CD (5%) 0.22 0.13 0.420

Dholi proved better in controlling the diseases and
Data indicated that Metalaxyl gave maximum yield of 4.50 t ha' with less

mancozeb (200-300 ppm) as seed treatment

disease incidence (18.65%).
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TUR/CI/1  Genetic Resources
TUR/CI/1.1 Germplasm collection,
characterization, evaluation and
conservation

(Coimbatore, Jagtial, Dholi, Pottangi,
Raigarh, Pundibari, Solan and
Kumarganj)

Coumbatore

A total of 230 turmeric germplasm
accesstons consisting 224 indigenous and 6
exotic were evaluated in RBD during 2002-
2003. These accessions showed wide
variation 1n yteld which ranged fiom 7 35 to
45.37tha'. The accession CL - 101 gave the
highest yield of 45.37 t ha ' followed by CL -
147 (43.70 t ha ') while the lowest yield (7.35
t ha') was observed in CL - 195. Six
accesstons CL - 154, CL -26,CL - 169, CL -
48, CL - 47 and CL - 18 1ecorded an yield of
more than 35 t ha' which ranged from 35.70
t0 40.30 t ha'. Eleven accessions registered
an yield of more than 30 t ha ' and 25
accessions recorded an yield of more than 25
tha'. The yield was less than [0 tha'in 19
accessions

Jagtial

At present, 189 genotypes are being
maintained at RARS, Jagtial. Germplasm has
been collected from Adilabad. Kovvuru,
Chintapalle. Ananthatajpeta. High vanability
was observed for growth and yield characters
especially with respect to number of primary
fingers, length of primary fingers, number of
secondaries, length and diameter of mother
rhizome, curing per cent and curcumin

content. Variability was also observed for
reaction 1o 1thizome rot and Collectotrichum
and Tuphrina leaf diseases.

During this year, Turmeric local and GS
in long duration, CLI - 335, JTS - 308 1n
medium duration and JTS - 606 and Paderu
local 1n short duration types were found
promising.

Dholi

The programme was started in 1992
Al present the center maintains 76 accessions.
Out of these, 8 accessions RH - 16, RH - 50,
RH -9/90,RH - 24, RH - 14, RH -13/90, RH
- 80 and RH - 17 were found promising and
selected for IET.

Pottangi

Out of 193 turmeric accessions, 179
were evaluated 1in two replications. Among
these 155 were Curcuma longa, 20 wete
Curcuma aromatica and 4 were Curcuma
umada The range in fresh rhizome yield in
C. longa varied from 1.80 kgto 15.0 kg 3 m?
bed ! and forty accessions gave more than 10
kg 3 m’bed .

In Curcuma aromatica the range n
fresh rhizome yield varied from3.0kgto 11 1
kg 3 m*bed ' and five accessions gave more
than 7.5 kg 3 m?bed '. Out of four C. amada
types the range in yield was 6.1 kgto 11.4 kg
3 m* bed™.

Raigarh

Raigarh centre maintained 61
accessions. Among them IT - 1, IT-2,1T -3,
IT-4,1T-51T-6,IT-7,IT-8andIT -9
performed well with respect to yield.
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Pundibart

The programme was started duiing
1998-99. During the year 42 accessions weie
added to the germplasm thus making the total
to 125. Among the 74 accessions evaluated
during the year, maximum thizome yield (622
g plant') was obtamned in TCP - 2, followed
by TCP - 11 (597 g plant'), TCP - 56 (558 g
plant’) and TCP - 9 (546 g plant ")

Solan

The center evaluated 171 accessions of
turmeiic. The yield of ten best lines varied
from 4.50 to 9.00 kg plot'. The maximum
diy matter, essential oil. oleotesins and
curcumin weie tecoided in SD - 691, PTS -
24, PTS - 24 and ST - 691. respectively.

Kumarganj

The center mamntains 102 accessions
and evaluated. Maximum fresh rhizome yield
was obtained in NDH - 18 (500.00 q ha"),
followed by 483.44 q ha' in NDH - 14 and
Ryjendra Sonia (470.55 q ha') The reaction

~of germplasm to lcaf blotch and leaf spot
diseases m given in Tables 90 & 91.

The pooled data for 3 years showed that
higher yield was obtained in NDH - 18

Table 90. Incidence of leaf blotch and leaf
spot diseases in turmeric germplasm
(2002-03) - Kumarganj

Genotype Incidence (PDI)
Leaf blotch Leaf spot

NDH - | 000 10.49
NDH -3 0.00 2160
NDH -8 000 1512
NDH - 27 0.00 4320
NDH - 40 000 43.21
NDH - 47 0.00 2963
NDH - 53 0.00 22.83
NDH - 56 16 66 0.00
NDH - 68 0.00 2222
NDH - 69 000 20.99
NDH - 70 0.00 19.75
NDH - 77 0.00 2345
NDH - 80 000 20.98
NDH - &1 0.00 20.37
NDH - 85 0.00 2098
NDH - 86 000 37.03
NDH - 87 0.00 41.97
NDH - 88 000 24 69
NDH - 93 000 18 51
NDH - 94 000 18 51

(533.71 gha'), followed by NDH - 14 (519.48
q ha') (Table 91).

Table 91. Yield of promising turmeric germplasm (2000-01 to 2002-03) - Kumarganj

Genotype Yicld (q ha ") Mean

2000-01 2001-02 2002-03
NDH - 1 248 44 472.22 30555 342.07
NDH -9 305.55 565.55 338.89 403.33
NDH- 10 32555 557 22 305.55 396 11
NDH - 11 32110 550.00 297.22 389.44
NDH - 12 318 88 55278 203 88 378 51
NDH - 13 331 66 51889 269 22 373.26
NDH - 14 501 66 573 33 483.44 51948
NDH - 17 417717 179.11 191.66 262 85
NDH - 18 52225 578.89 50000 533.71
CV (%) 14.49
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TUR/CI/2 Coordinated Varietal Trial
TUR/C1/2.1 CVT 1996 Series IV
(Kumarganyj)
Kumarganj

The trial was started in 1996 in RBD

with 9 genotypes. Three years pooled data
(1996-97 to 1998-99) revealed that Rajendra
Sonia (508.99 g ha') out yielded the other
cntries in fresh rhizome yield, followed by
Acc - 861 (465.6] g ha'") (Table 92).

Table 92. Performance of turmeric accessions (1996-97 to 1998-99) - Kumarganj

Genotype Yicld (g ha ")
1996-97 1997-98 1998-99 Mean
PTS - 43 439.66 432.50 437.77 436.66
PTS-12 409.66 414.88 391.10 405.20
PTS - 62 310.66 31591 354.75 327.10
JTS - 1 428.00 435.60 418.88 427.46
JTS -2 385.06 364.35 3711.77 375.92
Acc - 360 349.66 354.00 429.99 392.88
Acc - 861 472.00 483.73 441.11 465.61
R. Sonia 483.00 500.65 543.33 508.99
RH-5 455.00 459.05 426.66 446.90

TUR/C1/2.2 CVT 2000 - Series V
(Pottangi, Dholi, Pundibari, Ruigarh,
Jagtial, Kumarganj, Coimbatore and
Chintapalle)

Pottangi .
The trial was started in 2000 in RBD

with 15 entries. Out |5 entries evaluated
significant difference for fresh rhizome yield
was recorded. Highest fresh rhizome yield
was recorded in PTS - 11 (27.08 t ha''),
followed by PTS - 52 (26.77 t ha'') and PTS -
55(25.13 t ha'') (Table 93).

Table 93. Performance of turmeric accessions under CVT - Pottangi

Cultivar Fresh rhizome yield (kg/3 m?) Projected  Increase
2000-01  2001-02 2002-03 Mean yield over check
(Lha') (%)
RH-$§ 8.99 11.83 9.10 9.97 2493 7.0
PTS-52 10.24 13.39 8.49 10.71 26.77 14.9
PTS - 55 8.46 11.93 9.76 10.05 25.13 79
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PTS - 11 11.33 11.74 9.43 10.83 27.08 16.3
PTS - 59 9.32 11.62 8.64 9.86 24.65 5.8
NDH - 18 5.81 9.62 6.86 743 18.58

TCP - 1 7.89 7.24 7.00 7.38 18.44

TCP-2 6.25 7.08 147 6.93 17.33 -
Acc - 585 7.29. 8.83 6.79 7.64 19.09 -
Acc - 584 6.08 7.66 6.76 6.83 17.08

Tu. No.! 7.10 12.78 8.36 941 23.53

Surama 9.21 11.69 8.44 9.78 24.45 1.0
Roma 8.13 I1.15 8.67 9.32 23.29 Check
PTS - 15 7.32 10.64 8.83 8.93 22.32

PCT-8 7.96 9.67 7.07 8.233 20.58 -
CD (5%) 1.96 1.99 1.34

Chintupalle . plot size was 3 m x Im and a spacing of 30

The experiment started in 2000-01 was
concluded in 2002-03. Field experiment was
carried out under rainfed conditions at the
RARS, Chintapalle. The trial was laid-out in
RBD with three replications using fiftcen
varieties/selections viz.. TCP - I, TCP - 2,
TCP - 11 (Pundibari, West Bengal). PTS - 55,
TU No.l,PTS - 11, PTS - 15, PTS - 52, PTS
- 59 (Pottangi), JTS - 1, JTS - 2 (Jagtial) Accs
- 126, 585. (1ISR, Calicut). NDH - 18
(Faizabad) and BSR - | (local check).The net

cm x 15 cm was adopted. Observations on
plant height. number of tillers per plant,
number of leaves per plant, lcaf length. l€af
breadth and yield attributes were recorded.

The data on the performance of the
varieties with respect yield are presented in Table
94. Variation in fresh yield rhizomes was noticed
among cultivars. Rhizome weight per clump
ranged from 162 g to 247 g and the higher
rhizome weight/clump was recorded in NDH -
18 (247 g) followed by PTS - 52 (217 g).

Table 94. Performance of turmeric accessions under CVT (2000-01 to 2002-03) -

Chintapalle

Variety Rhizome weight/clump (g) Fresh rhizome yield (t ha') BC
2000-01 2001-02 2002-03 Mecan 2000-01 2001-02 2002-03 Mean  Ratio

NDH-18 119.6  466.6 1553  247.] 23.0 14.7 10.0 15.9 [N

BSR-1 1500  280.0 156.6 1955 25.0 17.1 10.0 17.3 1:1.3

PTS-59 152.0 2000 138.0 163.3° 14.5 12.7 17.4 14.8 1:1.0
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PTS-55 138.0 186.6 1633  162.6 132 185 210 175 1.13
PTS-11 1193 3866 1133 2063 126 248 149 174 I'13
TS-15 1253 2000 1826 1693 1.5 i4.5 14.2 134 1:0.8
TU -1 1140  280.0 2100 2013 12.0 186 155 156 I
PTS-52 1140 3400 1976 2172 125 158 103 12.8 107
TCP-2 1080 3266 1373 1906 12.5 92 126 4 0.5
TCP-1 1193 2400 1516 1702 9.2 4.6 120 8.6 1:0.1
CD(5%) 336 1034 735 70.1 34 64 4.7 4.8
Jagtial rhizome yield (34.50 t ha')followed by PTS

During the year 2002-2003. out of - 52 (24.10 t ha') in comparison to check
fifteen cultures tested RH - 5 gave mote fresh  varicty Duggnala (21.70 t ha') (Table 95).

Table 95. Performance of turmeric accessions under CVT - Jagtial

Genotype Fresh thizome Fiesh rhizome Cured yield Curing (%)
yield (kg/3:n") yield (tha') (tha'

TCP- | 56 18.60 3.34 180
TCP-2 6.3 20.90 3.76 180
Acc - 584 2.6 8.60 1.54 20.0
PTS - 59 53 17.80 356 260
PTS - 11 22 740 1.48 200
PTS - 55 22 7.40 I 95 260
PTS - 52 12 24.10 4 85 20.2
Acc - 593 2.1 700 136 18.4
Acc - 585 23 750 1.50 20 1
Acc - 657 28 9.30 I 68 81
RH-5 10.3 3450 8.97 26.0
PTS - 15 3.1 1040 | 87 18.0
NDH - 18 6.6 2200 5.30 20.0
TCP - 11 1.6 5.40 1.03 120
Duggirala Red 65 21.70 690 320
CD (5%) 360

CV% 14 48

. " &@»_
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Raigarh

The trial was started with fifteen
entrics including three entites as local
checks during 2002. The result showed that

TCP-1(41.4tha')of Pundibar was found
to be sigmficantly supciior to the rest of the
entries with iespect to yield (Table 96).

Table 96. Performance of turmeric accessions under CVT - Raigarh

Genotype Mean yield Converted yield ( tha') Mean
(kg 3 m* plot ") 2002-03 2001-02
TCP-2 173 34 87 38.1 36 84
TCP- 1 20.6 41.40 328 37.10
PTS - 55 3.1 620 8.2 720
TU- 1 55 1100 105 10.75
PTS - IS I8 3.70 71 5.40
PTS - 11 33 6.70 104 8.55
PTS - 52 33 6 60 104 8.50
PTS - 59 15 340 77 5.55
RH-5 10.1 20 30 211 2090
Acc - 593 29 5.80 5.0 5.40
Acc - 584 42 850 65 7.50
Acc - 585 51 10.30 95 9.90
IT-01-1 133 2670 39.2 3295
IT - 01-2 80 16 00 368 26.40
IT-01-5 72 14.40 355 24 95

X=14 39, CD=2 89. CV%=9.37
Pundibari

The trial staited during 2000-01 with
15 entries was continued during 2001-02 and
2002-03.

The tesults showed that TCP - 2
recorded highest yield (11.35 kg 3 m- bed')
followed by TCP - 11, TCP - | and RH - 5
(10.62kg,9 60 kg and 8.90 kg. respectively).
Lowest yield was 1ecorded in Acc - 585
(4.50 kg) followed by Acc - 584 (4.78 kg).

TCP - 2 also had highest weight of primary
fingers, length of primary fingers, number
of secondary fingers. weight of sccondary
fingers and length of secondary fingers
which might have contributed towairds
higher rhizome yield.

Highest thizome yield was obtained in
TCP -2 (28 38 t ha') followed by TCP - 11
(26.56tha'"), TCP-1(24tha'yandRH -5
(22.25 t ha'). Lowest yield was recorded 1n
Acc-585(11.25tha'yand Acc—584 (1196
tha') (Table 97)
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Dholi

The project was started during 2000-
01 and continued for 3 years (2002-03) The
poolcd data indicated that there was
significant difference among the genotypes
in respect of plant height  The maximum
plant height was recorded 1n Acc - 657
(119.67 cm) followed by Acc - 585 (118.98
cm). However, there was non-sigmficant
difference among the genotypes i 1espect
of the number of tillers per plant. Genotypes
also had significant differences in matuiity.
Acc - 657 and Acc - 585 took longer period
(262.00 and 237.89 days.1espectively). RH

- 5 produced 12 91% higher fresh thizomes
over the check with a cost benefit ratio of
1:4.98

Kumargany

The trial was mitated 1in 2000 with 16
genotypes 1n RBD. Maximum fresh thizome
yicld was obtained in NDH - 18 (483.32 q ha'')
followed by NDH - 14 (47000 q ha'y and
RH -5 (400 00 g ha'). The pooled data (2000-
2003) showed that NDH - 18 was superior,
producing maximum fresh rhizome yicld of
419.81 g ha 'over the check R. Sonia (410.76
q ha') and other entries (Table 98).

Table 98. Performance of turmeric accessions under CVT - Kumarganj

Genotype Yield (g ha')

2000-01 2001-02 2002-03 Mean
TCP- | 41877 1300 56 143 33 244.22
TCP-2 435 55 242.78 246 66 308 33
Acc - 585 45990 134.22 3111 301.74
Acc - 584 21.75 2222 19 44 21.13
Acc - 593 433 33 200 00 294.22 309 18
Acc - 657 401 10 207 78 327.78 31222
PTS - 55 401.22 169.44 244 44 27170
TU -1 38333 157 68 28555 275.52
PTS - 15 416 66 22178 27222 307 22
PTS - 59 41999 207 78 224 44 284 04
PTS - I 411 10 190 00 255.55 28555
PTS - 52 41221 208 33 248 89 289 81
RH-S 408.88 245 56 400 00 35148
NDH - i8 51055 265 56 483.33 419.81
R.Sonia (check) 498 95 253.33 480 00 410 76
CD (5%) 2776 932 60.45
CV% 20 14 12 42
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Coimbatore

Report not tccerved

TUR/CI/3 Varietal Evaluation Trial
TUR/CV/3.1 Comparative yield trial (CYT)
(1999-2000)

(Pottangi, Dholi, Pundibari, Jagtial and
Raigarh)

Jagtial

Out of scven long duration vaiicties
tested during 2002-2003,JTS - 12 gave higher
fresh rhizome yield (31.2 tha') followed by
JTS - 15(29.7 tha') in comparison to check
Duggiralacd (29.0 tha') (Table 99).

Table 99. Performance of turmeric accessions under CVT - Jagtial

Genotype Fresh thizome yield  Fiesh thizome yield  Cuted yield  Cuiing
(kg 3m-bed") (tha (tha' (%)
JTS - 10 73 24 30 583 240
JTS - 11 8.2 27.50 440 160
JTS - 12 93 3120 624 200
JTS - 13 63 2100 504 240
JTS - 14 84 28 20 564 200
JTS - 15 8.9 2970 5.94 200
Duggiiala Red 87 29.00 6.38 220
SE 307
CD (5%) 6.69
CV% 13 80

During the year 2002-2003 out of 14
mid duration varieties tested. JTS - 319 gave
more fresh rhizome yield (26.7 tha ') tollowed
by JTS - 316 (26.6 t ha') compared to check
variety CL1-317 (199 tha'). Outof seven
short duration varieties tested during 2002-
2003, JTS - 607 gave higher fresh rhizome
yield (26.5 tha ') followed by JTS - 612 (25.3
tha') and JTS - 609 (24.6 t ha') and the check
variety, PCT - 13 1ccording maximum fiesh
thizome yield 27.3 tha'.

Dholi
The tial was started 1in 2001-02 with
8 genotypes. Duting 2002-03, highest yield

was recorded 1in RH - 5 (46.64 t ha') with
early maturity (198 days).

Pundibari

The cxperiment could not be
conducted during 2002-2003 due to non
1eceipt of the seed materials.

Pottung:

Out of 8 entries evaluated. significant
ditference for thizome yield was recorded
The pooled data (2000-01 to 2002-03)
indicated that highest thizomes yield was
recorded in PTS - 39 (24.93 t ha') followed
by PTS - 50 (23.83 t ha') (Table 100).

= @
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Table 100. Performance of turmeric accessions under CYT - Pottangi

Cultivar Fresh rhizome yield (kg 3 m* bed™') Projected Increase over
200001 2001-02  2002-03  Mean  Yicld(thal) check (%)
PTS - 51 7.26 11.07 7.86 8.73 21.83 -
PTS - 50 8.43 11.09 9.08 9.53 23.83 8.9
Tu.No.6 6.24 11.81 8.16 8.74 21.84 -
PTS - 34 8.91 11.38 8.09 9.46 23.65 8.1
PTS - 39 8.67 11.27 9.97 9.97 2493 13.9
PTS -4 6.88 10.47 9.65 9.00 22.50 29
PTS - 16 6.57 9.72 8.72 8.34 20.84 -
Roma (check) 7.92 10.10 8.22 8.75 21.87
C.D.(0.0%) NS NS 1.01
Raigarh 2002. The local check, IT-01-1(31.85tha")

The experiment was laid out with five  was found significantly superior to the rest of
entries along with five local checks during  the entries with respect to yield (Table 101).

Table 101. Performance of turmeric accessions under CYT - Raigarh

Genotype Mean Converted - Converted  Converted  Converted Mean
yield (kg3m® yicld (t ha!) yield (tha') yield (tha')  (tha')
plot") 2002-03 2001-02 2000-01 1999-00

Prabha 6.70 13.4 12.30 12.3 23.6 15.40
Pratibha 5.80 11.6 20.10 1.3 22.1 16.27
Acc - 584 4,30 8.6 6.50 10.6 220 11.92
Acc - 126 3.30 6.7 6.10 11.2 20.6 11.07
Acc - 585 5.10 100 12.10 12.7 204 13.80
IT-01-1 12.20 24.5 39.20 - - 31.85
IT-01-2 8.00 16.0 36.80 - - 26.40
IT-01-3 8.70 17.4 34.40 - - 25.90
IT-01-4 7.60 15.2 32.30 - - 23.75
IT-01-5 6.80 13.6 35.40 - - 24.50
CD (5%) 2.98

CV% 12.74

TUR/CI/3.2 Initial Evaluation Trial (IET)

(Pottangi and Solan) years (2000-01 to 2002-03), highest tresh

rhizomes yield was recorded by PTS - 39

Pottangi (26.62 t ha'') followed by Tu.No.3 (25.14
The pooled datarevealed thatoutof ¢ ha') and PTS - 34 (24.73 t ha'')

total 15 entries evaluated for the last three  (Table 102).

1 () 1 |
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Table 102. Performance of turmeric accessions under IET (2000-01 to 2002-03) — Pottangi

Cultivar Fresh rhizome yield (hg3 m?) Projected  Inctease over
2000-01 2001-02 2002-03 Mean  yield (tha') check (%)
PTS -39 943 12.8 9.71 10.65 26.62 288
Tu.No.6 646 9.95 739 7.93 19.83 -
PTS - 51 7.21 11.29 661 837 20.93 13
PTS - 29 6.59 960 1.73 1.97 1993 -
PTS - 50 8.21 8.27 762 8.03 2008 -
Tu.No.3 10.61 851 11.05 10.06 2514 21.6
Alleppey 6.11 9.95 7.08 7.71 19.28 -
PTS - 13 7.21 11.58 8 50 910 22,74 100
PTS - 47 6.13 1289 1012 971 2428 175
PTS - 27 584 7.59 557 633 1583 -
PTS -4 732 10.93 1.77 8 67 21 68 49
PTS - 16 6.75 824 737 745 18.63 -
PTS - 34 9.93 11.50 8.25 989 2473 19.6
Ranga 9.12 8.51 797 8.53 21.33 32
Roma (check) 8.21 10.01 6.58 827 20.67
CD (5%) 242 2.30 1.39
Solan
The trial was started 1n 2002 1in RBD  Cls - 29 6.83 1372 3262
with 16 genotypes. The collections showed ST - 760 450 7.03 -32.04
significant differences for yield. However, §T.54 M 5.04 10.13 2.14
only five collections registered higher yield g1 g45 492 988 447
over the check (Armoor). It was maximum in PTS - 24 6.06 1218 17 64
Cls - 29 followed by DKG - 26, BDJR- 1244 T No 262 436 876 -15.34
and PTS - 24. The yield was mimimum in ST
~760 (Table 103). BDJR - 1272 4.8I 967 -6.60
PCT -2 492 9.89 —4.47
Table 103. Performance of turmeric acce- | No 138 402 808 2194
ssions under IET - Solan ST- 693 453 9.10 -12.04
ST-616 4 54 912 -11 84
Genotype Yield Increase ST - 323 4.81 967 -6 60
kgplot™  tha' O\,e’ldfgé‘éﬁ‘f% , DKH-26 601 1201 2264
Armoor (check)s 15 10 35
ST - 365 6.39 12.84 24.08 Mean 5.19 10.43
BDIR - 1244 6.13 12.32 19.03 CD (5%) [.70
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TUR/Cl/4
TUR/C1/4.1
germplasm

(Solun and Coimbatore)

Solan

Quality Evaluation Trial
Quality Evaluation of

During 2002-03, out of 171 accessions
of turmeric, 144 were evaluated for quality

parameters viz, dry matter, essential oil.
oleoresin and curcumin content. Among
these, 52 were good, 62 were average and 30
accessions were poor in curcumin. In these
accessions, dry matter content varied from
14.00 10 21.25%. The oleoresin and essential
oil ranged between 5.82 to 17.00 and 2.00 10
8.00 %, respectively (Table 104).

Table 104. Quality traits of promising turmeric germplasm — Solan

Genotype Dry matter E. oil Oleoresin Curcumin
(%) (%) (%) (%)
Acc - 360 18.00 5.25 13.43 3.05
R. Sonia 19.20 5.00 12.63 3.00
JIS -2 16.50 6.50 14.02 3.79
BSR -3 16.00 5.00 10.40 3.00
BDIJR - 1242 17.00 4.50 10.29 3.45
PCT - | 21.40 6.50 15.17 3.37
BDIR - 1025 16.50 5.00 10.52 305
BDJR - 1244 15.60 5.50 16.50 3.37
PTS - 38 18.50 4.50 11.00 3.39
PTS - 53 17.50 4.50 12.50 3.77
BDIR - 1133 16.50 3.50 8.41 4.29
PCT- 1 15.80 3.25 9.50 3.00
C.L Puram 22.10 6.50 14.86 3.33
T.No.323 18.10 5.00 17.53 4.04
Ammamigada 20.00 5.23 12.92 4.00
Sugandham 18.40 4.50 10.35 3.00
BDJR - 1055 16.50 4.00 10.29 3.50
TC-2 16.80 5.50 11.50 3.00
ST - 691 20.60 4.00 9.59 3.50
ST -85 18.20 5.50 10.35 3.00
Armoor 15.87 4.00 9.30 2.98
BSR -2 15.00 3.99 9.00 3.00
Thabyama 15.00 5.00 9.58 3.98
BDJR - 1235 15.50 5.00 9.47 3.37
CIS-24 17.20 4.00 10.80 3.06
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BDIR -1182 18.00 5.50 10.80 2.99
PTS -7 16.00 4.50 10.10 3.79
Alleppey finger 16.00 5.00 11.42 4.58
BDIJR - 1260 16.50 7.50 14.78 493
CLS - 21 20.00 5.00 9.90 3.74
BDIR - 1292 19.90 7.00 11.96 3.81
No. 2A 18.80 5.00 10.46 3.23
BDIR - 1035 19.20 6.75 12.00 4.29
BDIJR - 1125 18.20 5.25 10.37 3.30
BDIR - 1151 19.00 5.00 9.46 317
CLS-22 21.28 7.00 10.45 327
BDIJR - 1224 19.80 5.00 9.30 3.45
BDIR - 1250 20.40 6.50 13.36 4.00
BDIR - 1216 15.00 5.00 11.59 343
BDIR - 1072 14.80 4.00 9.00 3.05
ST- 29 M 16.00 5.25 12.20 3.56
ST-43 16.83 5.19 10.37 3.98
BDIJR - 1172 16.10 5.00 10.57 3.00
BDIJR - 1082 16.70 6.12 10.95 3.50
BDIR - 1116 15.20 5.00 11.35 3.00
PTS - 16 16.90 5.50 10.95 3.50
ST - 402 19.00 6.00 12.35 3.70
BDIR - 1247 17.90 5.92 7.89 3.81
ST - 44M 18.50 7.00 11.57 3.06
BDIR - 1280 19.50 5.50 9.81 3.00
PCT- 13 16.50 5.00 10.00 3.77
PCT- 14 17.90 4.95 9.83 3.09
ST - 832 18.30 6.50 11.12 3.69
BDIJR - 1160 17.00 7.50 13.92 3.73
Coimbatore

The trial is in the fourth year of
progress. The curcumin content of all the 230
accessions was analyzed and the results are
presented in Table 105. Curcumin content
of these accessions varied between 1.02 to
6.04%. The highest curcumin content of

6.04% was observed in CL - 67 followed by
CL - 18 (6.00%) and CL - 147 (5.5%). The
lowest curcumin content (1.02%) was
recorded in CL - 87. Among the 230
accessions, 14 accessions recorded more than
5.0% curcumin and 111 accessions registered
more than 4.0 % (Table 105).
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Table 105. Curcumin content of turmeric
accessions — Coimbatore

Accession Curcumin (%)
CL - 18 6.00
CL - 26 5.05
CL-32 5.05
CL-34 341
CL - 35 430
CL - 39 3.98
CL -40 393
CL - 58 4.23
CL - 66 4.63
CL-72 4.50
CL-74 5.03
CL-75 373
CL-79 1.73
CL - 80 5.05
CL-98 3.90
CL - 106 3.99
CL-112 345
CL-114 4.07
CL-115 5.43
CL-119 5.03
CL-120 493

TUR/CI/4.2 Impact of environment on
quality of turmeric
(Pottangi and Coimbuatore)

Coimbatore

A trial was laid out with five cultivars
and one accession (Acc - 360) to assess the
impact of environment on quality of turmeric.
The results indicated that the Suguna recorded
the highest yield of 39.69 t ha'! compared to
25.73 tha'in BSR - 2. The curing percentage
ranged from 20.00 10 24.01%. The highest
curing percentage was observed in JTS - 2
(24.01). The curcumin content was high in
Acc - 360 (5.21%) (Table 106).

Table 106. Impact of environment on quality of turmeric - Coimbatore

Accession Yield Curing Curcumin
(kg plot) (tha') (%) (%)

131 (Suguna) 19.85 39.69 20.83 4.68

151 (Acc. 360) 14.75 29.50 22.75 5.21

141 (Rajendra Sonia) 8.98 17.95 22.89 4.01

140 JTS - 2) 12.23 24.46 24.01 4.67

2 (BSR -2) 12.87 25.73 21.70 4.58

133 (Roma) 10.72 21.43 23.80 4.50

CD (5%) 2.65

Pottungi

The trial was started in 1998-99. The
trial was conducted in 2002-03 in RBD with
6 genotypes. Highest fresh yield was
recorded in JTS - 2(23.76 t ha*) with 14%

dry recovery followed by Rajendra Sonia
(22.22 t ha') with 14% dry recovery.
Highest dry recovery was recorded in
cultivar Roma (26%) followed by Acc - 360
(21%).(Table 107)
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Table 107. Performance of turmeric cultivars (pooled data) - Pottangi

Cultivar Fresh rhizome yield (kg 3 m* bed™) Projected Dry yield
98-99 99-00  00-0! 01-02  02-03 Mean yield  (tha')
(tha!)

Roma 8.76 5.50 9.50 11.29 8.15 8.64 21.60 5.62
R.Sonia 12.66 5.37 7.80 11.39 7.22 8.89 2222 311
Alleppey 10.77 5.67 8.21 11.05 7.63 8.67 21.67 4.33
JTS -2 13.28 6.95 6.71 10.29 10.28 9.50 23.76 3.33
Acc - 360 8.12 3.80 742 10.13 7.77 7.45 18.62 391
BSR -2 9.30 4.79 6.84 10.71 7.52 7.83 19.58 3.72
CD (5 %) NS 2.38 NS NS 0.89

TUR/CM/1 Nutrient Management Trial
TUR/CM/1.1 Efficacy of biofertilizer using Azospirillum on turmeric
(Coimbatore, Potrangi, Raigarh, Kumarganj, Solan, Pundibari and Ambalavaval)

Kumarganj

The trial was started in 2000-2001 with 7 treatments in RBD. Experimental results
indicate that the treatment consisting of inorganic nitrogen 100% with Azospirillum 50 g and
FYM 5 kg produced maximum yield ot 375 q ha'' (Table 108).

Table 108. Effect of biofertilizer, Azospirillum on turmeric - Kumarganj

Treatment Plant height  No. of tillers Weight of fresh Yield
(cm) clump ! rhizome clump' (g) (q ha!)

T, - Inorganic N 100% +

Azospirillum 50 ¢ + FYM 5 kg 8117 2.13 283.33 375.00

T2- Inorganic N 75% +

Azospirillum 50 g + FYM 5 kg 81.60 2.27 315.00 336.11

T3- Inorganic N 50% +

Azospirillum 50 g + FYM 5 kg 81.10 1.93 220.00 19.42

T4 - FYMS kg +

Azospirillum 50 g 82.23 2.20 295.00 297.22

TS - FYM S kg alone 86.23 2.13 328.33 322.00

T6 - FYM 10 kg +

Azospirillum 50 g 85.30 2,13 256.67 341.66

T7 - FYM 10 kg alone 87.13 227.00 360.00 344.44

CD (5%) NS 0.06 64.96 28.65

CV% 7.11 16.82 S 12.42 4.83
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Pooled mean yield data of thice years  tha') was in T1 (1noiganic muogen 100 % +
showed maximum fiesh rhizome yield (422.59  Azospirillum 50 g + FYM 5 kg) (Table 109) .

Table 109. Effect of biofertilizer, Azospirillum on turmeric (pooled data) - Kumarganj

Treatment Yield (qha")

2000-01 2001-02 2002-03 Mecan
T, - Inoiganic N 100% +
Azospuridlum 50 ¢ + FYM S kg 498 33 394 44 37500 42259
T2- Inotganic N 75% +
Azospirillum 50 ¢ + FYM 5 kg 481.65 345.56 336.11 387.77
T3- Inorganic N 50% +
Azospuitlum 50 ¢ + FYM 5 kg 43516 338.84 31942 364.47
T4 - FYMS5 kg + Azospurdlum 50 ¢ 408 33 309.44 29722 338 33
TS - FYM 5 kg alone 376 66 35389 32200 350 85
T6 - FYM [0 kg + Azospirillum S0 g 416.66 357.22 341 66 371.84
T7-FYM 10 kg alone 405 50 375.00 344 44 374.98
CD (5%) 24 60 42 36 28 65
CV % 635 483
Solan significant differences for yield were obser ved.

The trial was imitrated during 2002 in~ Only two tieatments. T10 and T11 1egistered
RBD with 13 treatments. During 2002-03, non  incicase 1n yield over the control (Table [10).

Table 110. Effect of biofertilizer, Azospirillumn on turmeric - Solan

Tieatment Yield Converted Inciease/

(kg plot ") yield deciease ovet
(tha') control (%)

T1 - N 100% + Azospinillum

(sotl apphcation) + FYM (S tha ') 510 1025 -25.55

T2 -N75% + Azospirillum

(soil application) + FYM (5 tha') 510 1025 -25.55

T3 - N 50% + Azospirillum

(so1l application) + FYM (S tha') 4.15 5.34 -39.42

T4 - FYM (5 t ha Y+ Azospinllum (~oil application) 4 80 965 -29.93
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TS -FYM (5tha') alone 4.65 9.34 232,12
T6 - FYM (10 t ha')y+ Azospirillum (»oil application) 5.50 11.05 -19.71
T7 - FYM (10t ha'y alone 6.20 12.46 -9.49
T8 - N 100% + Azospirillum

(seed application) + FYM (5 t ha'!) 5.55 1115 -18.98
T9 - N 75% + Azospirillum

(seed application) + FYM (10 t ha'') 7.60 15.27 10.95
T10 - N 50% + Azospirilliun

(seed application) + FYM (5 t ha) 7.20 14.47 5.1
TI1 - FYM (S tha') + Azospirillium (seed application) 7.30 14.67 6.57
T12 - FYM (10 t ha') + Azospirillim {seed application) 305 6.33 -54.01
T13 - NPK @ 100: 50: 50 kg ha' - control Azospirillium

5 kg ha' as seed and soil application. 6.85 13.77 -
Mean 5.63 .31

F test NS

SEm + 0.34

Coimbatore (29.94 t ha'') as against 20.01 t ha'' in the

The trial was conducted with ten  control (recommended dose of fertilizer. T 10)
treatments and three replications nRBDtofind  which accounted for an increcased yield of
out the effect of Azospirillum on growth and  49.63%. This was closely followed by T2
yield of turmeric. The results revealed that  with an yield of 27.10 t ha"'. The lowest yield
application of inorganic N 50% + Azospirillum  (12.30 t ha') was recorded in the treatment
Skgha'+FYM 51(T3) gave the highest yield T8 (Table 111).

Table 111. Effect of biofertilizer, Azospirillum on turmeric - Coimbatore

Treatment Plant No. of Weight of Yield
height tillers mother
(cm) plant'  rhizome (g) kg plot’ t ha'
T1 - Inorganic N 100% +
Azospirillum 5 kg ha' SA+ FYM S tha'  31.5 2.7 714 12.60 25.19
T2 - Inorganic N 75% + Azospirillum
Skgha'SA+FYM S tha' 31.6 3.0 86.6 13.55 27.10
T3 - Inotganic N 50% + Azospirillum
Skgha' SA+FYMS tha' 323 3.0 18.2 14.97 29.94
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T4 - FYM 5 t ha' + Azospirillum

Skgha' SA 30.0 2.3 714 8.35 16.70
T5-FYM 5t ha' alone 304 2.7 62.5 7.95 15.90

T6 - FYM 10 t ha' + Azospirillum

5kgha' SA 30.1 1.7 71.6 925 18.50
T7-FYM 10tha'alone 294 1.7 62.7 8.05 16.10

T8 - Azospirillum 5 kg ha SA alone 274 1.3 58.3 6.15 12.30

T9 - Urea 100% alone 28.3 1.7 58.7 7.15 14.30
T10 - Control 30.7 2.7 - 634 10.05 20.01

CD (5%) 3.0 0.3 ' 7.2 1.90
Raigarh was recorded with application of inorganic N

The experiment was initiated during  100% + Azospirillum 50 g + FYM. 5 kg plot™,
2001. During 2002-03, the trial was conducted  closely followed by T8 (33.17 t ha'')
with 8 treatments in RBD. The result showed ~ Minimum yield of 20.19 t ha™' was recorded
maximum fresh rhizome yield of 34.85 tha!  with application of FYM S kg (Table 112).

Table 112. Effect of biofertilizer, Azospirillum on turmeric - Raigarh

Treatment Rhizome Yield (tha") Cost Gross Net

yield 2001-02  2002-03  Mean  (Rs.lacs)  return return
(kg plot™) (Rs. lacs) (Rs. lacs)

T1 - Inorganic N 100% + '

Azospirillum S0 g + FYM Skg  14.96 39.65 30.06 34.85 0.92 2.09 1.17

T2 - Inorganic N 75% +

Azospirillum 50 g + FYM Skg  12.66 32.42 25.44 28.93 091 1.73 0.82

T3 - Inorganic N 50% +

Azospirillum 50 g + FYM S kg 12.03 30.50 24.18 27.34 0.89 1.64 0.75

T4-FYM S5kg + :

Azospirillum 50 g -' 10.40 24.32 20.90 22.61 0.88 132 044

TS - FYM § kg alone i 9.50 21.30 19.09 20.19 0.86 121 0.35

T6-FYM 10 kg + |

Azospirillum 50 g | 11.16 27.53 2243 2498 0.87 1.49 0.62

T7 - FYM 10 kg alone 9.86 22.83 19.81 21.32 0.87 127 0.40

T8 - Recommended dose '

of fertilizer 14.33 37.84 28.80 33.17 0.19 1.99 1.08

CD (5%) 1.18 2.65 2.37
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Pottangi

rhizome yield. Highest fresh rhizome yield was
recorded in T1 (18.78 t ha') followed by T8
(18.53thayand T2 (15.28 tha')(Table 113).

The trial is in the third year of progress
with 8 treatments. There was significant
difference among the treatments for fresh

Table 113. Effect of biofertilizer, Azospirillum on turmeric (pooled data) - Pottangi

Treatment Fresh rhizome yicld (kg/ 3 m) Projected C:B ratio -

2000-01  2001-02  2002-03  Mcan yield

(t ha'")

T1 - Inorganic N 100% +
Azospirillum 50 g + FYM 5 kg 841 8.29 5.83 7.51 18.78 0.82:0.49
T2 - Inorganic N 75% + ‘
Azospirillum 50 g + FYM 5 kg 7.10 6.76 4.47 6.1 15.28 0.81:0.26
T3 - Inurganic N 50% +
Azospirillum 50 g + FYM § kg 6.64 5.93 4.07 5.55 13.87 0.80:0.17
T4 -FYMSkg+
Azospirillum 50 g 5.44 4.95 377 472 11.80 0.78:0.05
TS - FYM 5 kg alone 6.21 4.80 2.50 4.50 1126 0.78:0.01
T6 - FYM 10 kg +
Azospirillum 50 g 6.42 5.27 2.27 4.65 11.63  0.78:0.03
T7 - FYM 10 kg alone 6.21 5.30 2.80 477 11.93  0.78:0.05
T8 - Recommended dose
of fertilizer 7.34 9.56 5.33 7.41 18.53  0.80:0.50
CD (5%) NS 0.967 1.02

NB: Selling price of turmeric is Rs. 7.000 100% + Azospirillum + FYM 5 kg) recorded
highest fresh rhizome yicld of 10.5 kg plot’
(28 t ha') followed by T5 (FYM 10 kg +

Azospirillum) with yield of 10 kg plot' (26.7

Ambalavaval
The experiment was started in 2003
with seven treatments in RBD and is in

progress. t ha') and T2 (inorganic nitrogen 50% +
Pundibari Azospirillum + FYM 5 kg). However there

The trial was conducted with 8
treatments in RBD. T1 (inorganic nitrogen

was no significant difference between these
treatments (Table 114).

S | | ()



0 1 et 2007 2003 ATCP5 |

Table 114. Effect of biofertilizer, Azospirillum on turmeric — Pundibari

Treatment Plant Clump  Weight Weightof Fresh rhizome yield  Drying
height ~ weight  of mother  finger kg3 m’ t ha' (%)
(cm) (g% rhizome (g xhlzome %

TT - Inorganic N 100% +

Azospirillum 50 g + FYM Skg  106.6 185.1 333 112.1 10.5 28.0 28.3

T2 - Inorganic N 75% +

Azospirillum 50 g + FYM Skg 109.9 166.1 42.6 123.8 9.7 25.9 26.7

T3 - Inorganic N 50% +

Azospirillum 50 g + FYM S kg 106.5 1539 39.7 113.8 9.1 243 26.2

T4 -FYM5kg + :

Azospirillum 50 g 109.0 126.5 323 85.4 8.0 213 270

T5 - FYM 5 kg alone 104.7 142.9 40.5 105.7 10.0 20.7 25.9

T6 - FYM 10 kg +

Azospirillum 50 g 111.6 [1.5 36.7 195" 6.9 18.4 27.1

T7 - FYM 10 kg alone 106.4 151.9 41.9 1429 9.8 26.1 255

T8 - Recommended dose

of fertilizer 104.2 162.9 35.7 127.5 8.1 21.6 26.6

CD (5%) NS 26.8 NS 18.2 NS - NS

TUR/CM/1.2 Organic farming in turmeric  There was significant difference in fresh

(Pottangi, Raigarh, Pundibari and Bhava- rthizome yield among different treatments.
nisagar) Highest fresh rhizome yield was recorded in
' T8 (19.61 tha') followed by T1(16.45 t ha'")
and T6 (15.83 t ha') (Table 115).

Portangi
The trial is in the third year of progress.

Table 115. Effect of organic inputs on the yield of turmeric — Pottangi

Treatment Fresh rhizome yield (kg/3 m?) Projected C:B ratio
2000-01  2001-02  2002-03 Mean  yicld (t ha')
T1:A+B+C+D+E+F 8.00 7.56 4.18 6.58 16.45 0.70:0.45
T2: B+C+D+E+F 6.32 6.04 3.19 5.18 12.96 0.55:0.36
T3:A+ C+D+E+F 6.54 6.36 3.07 5.32 13.31 0.60:0.33
T4:A+B+ D+E+F 8.56 5.67 3.05 5.76 14.40 0.60:0.41
T5:A+B+C+ E+F 8.47 5.28 2.77 5.51 13.77 0.60:0.36
T6:A+B+C+D+F 9.75 6.20 3.04 6.33 15.83 0.60:0.51
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T7 A+B+C+D+E 9.7 527
T8:Recommended dose 8.54 8.90
CD (5%) N S

2.70 5.89 14.73 0.60:0.43
6.09 7.84 19.61 0.80-0 57
| 65 062 '

NB Selling price of turmeric 1s Rs 7,000/t. A-FYM 25 t ha'!, B-Pongamia otlcake 1.25tha ',
C-Neem otlcake 1.25 tha', D- Sterameal 1 25tha'. E- Rock phosphate1.25 tha ', F- Wood ash

1.25tha).

Raigarh

The experiment was conducted during
2001-2002 and 2002-2003. All the organic
inputs showed significant differences
except T2 and T3 The maximum yield
(29.04 t ha ') was recorded in conventional

farming, farmers practice (T8) closely
followed T1 (22.94 t ha') and TS (19.76 t
ha') and minimum yield of 10.92 t ha ' was
tecorded 1in T3 which was at par with T2
(Table 116).

Table 116. Effect of organic inputs on the yield of turmeric - Raigarh

Treatment Rhizome Rhizome yield (t ha ') Cost Gross Net
(kgy l;’llg[ ) 200102 200203 Mean (Rs lac‘)(Rsff:]‘“]'gcs) ictun
(2002-03)

T1 - FYM + Rock phosphate

+ wood ash 1040 2499 2090 2294 089 137 +048

T2 - Rock phosphate alone

500g./plot 543 12 46 1091 11.68 085 079 015

T3 - Wood Ash alone 2 kg /plot 520 1139 1045 1092 086 065 -0.21

T4 - Azospinllum alone 50g /plot 590 1467 1185 13.26 0.85 080  +005

T5 - Neem Cake + Rock

phosphate + wood ash 890 21.64 17.88 19.76 0.88 118 4030

T6 - Neem cake alone 556 15.61 11.17 13.39 086 080 -0 06

T7 - FYM alone 8.80 19 55 17.68 1861 088 [ +0.23

T8 - Conventional Practice 13.40 31.15 2093 2904 091 174 +0383

CD (5%) 103 0141 207 -

Bhavammg_ar ) weight and weight and volume of mother and

Report not recerved finger rhizomes and non-significant differences
Pundibari for other characters including fresh rhizome

The experiment was started during 2002-

03 with 8 treatments in RBD, replicated thrice. )

Significant differences weie observed for plant
height, number of leaves per plant, clump

yield. Application of all the organic inputs
except rock phosphate (T5) 1esulted maximum
clump werght (98.0 g) which was on par with
T8 and T (Table 117).
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Table 117. Effect of organic inputs on the yield of turmeric - Pundibari

Treatment Plant Clump  Weightof Weight of  Fresh rhizome yield Drying
height weight mother finger kg3m® tha' (%)
(cm) (g) rhizome (g) rhizome (g) bed!
Tl 94.1 92.6 16.7 74.9 5.4 14.4 26.1
T2 89.9 73.5 18.7 54.9 5.1 13.6 27.1
T3 96.5 81.9 15.0 67.0 5.0 133 27.5
T4 100.0 89.7 20.5 69.3 5.5 14.7 30.2
TS 93.5 98.0 20.7 77.7 6.2 165 28.6
T6 90.2 82.5 17.9 64.8 5.2 139 260
T7 80.1 76.4 15.9 59.7 5.4 13.3 26.7
T8 19.7 94.7 159 8.5 5.7 15.2 258
CD (5%) 13.1 12.1 2.7 6.5 NS

T1 - All organics (A+B+C+D+E+F)
T2-0FYM + B+C+D+E+F

T3 - 0 Pongamia cake + A+C+D+E+F
T4 -0 Neem cake + A+B+D+E+F

TS5 - 0 Rock phosphate + A+B+C+D+FF
T6 - O Steramcal + A+B+C+E+F

T7 - 0 Wood ash + A+B+C+D+F

T8 - Recommended dose of fertilizer
Note :

A -FYM 10kg 3 m*; B - Pongamia cake 250 g 3m”,

C - Neem cake 250 g 3 m*; D - Sterameal 250 g 3m?
E - Rock phosphate 500 g 3 m’; F - Wood ash 250 g 3m?

TUR/CP/1  Disease Management trial
TUR/CP/1.1 Survey and identification of
disease causing organisms in turmeric and
screening of turmeric germplasm against
diseases
(Dholi, Jagtial, Raigarh, Pundibari and
Coimbudtore)
Jagtial

Over a period of five years (1997-98
to 2001-2002) PCT - 10, JTS - 604, PCT -
14, JTS - 602, JTS - 605, JTS - 606, JTS -

606, JTS - 601and GS in short duration group.
JTS - 302, JTS - 303, JTS - 304, JTS - 306.
JTS - 308. CLI - 317, CLI - 330, CLI - 370,
PTS -9,PTS - 19,JTS - 310,JTS - 312, JTS
-313,CLI-367.11, CLI- 320, CLI-325,T -
5,JTS - 305, JTS - 311, CLI - 38, PTS - 24.
PTS - 38. PTS - 10. JTS - 309, JTS - 307.
JTS - 301, in medium duration group and
BSR-1.JTS-6,ST-365,ST-510,JTS -7,
and 361 in long duration group were identificd
as rhizome rot resistant varieties.
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During the year 2002-2003, thirteen
varteties GS, JTS - 303, CLI - 370. JTS-604,
JTS -308.PTS -9.PTS - 10. CLI - 325, CLI
-330,PCT-10,CLI-320.PCT-7,PCT- 14
were 1dentitied as thizome rot discase

resistant varietics with disease incidence
below 20% and PTS - 38 was susceptible.

Sick plot scieening studies conducted
during the year indicated that mine varieties
were infected by colletotrichum leaf spot
disease. JTS - 606 from shoit duration
varieties was resistant to colletotiichum leaf
spot disease. PCT - 14 and TC - 2. 1n short
duration group wete 1dentified as 1esistant to
leaf blotch discase

Coumbatore

The ncidence of rhizome 1ot. leaf
blotch and lcaf spot diseases were assessed
in 12 conventional turmeric growing areas of
Coimbatoie, Erode and Salem. Among these
the incidence of rhizome rot and leaf blotch
were found to be high (48.3 and 28.3%,
respectively) at Uonjalur in Erode District and
the incidence these two diseascs was low at
Aasarikottam 1n Salem District. Leaf spot
diseasc incidence was high at Mathampatti
(30.3%) and low at Mylampalayam in Salem
District. In the 13 locations the predominant
organism assoctated with thizome rot was
identified as Pvthuum aphamdermatum.

Two hundred and thity accessions were

screened for their icaction to leaf spot and leaf

blotch diseases Among these CL - 32, CL -
34, CL - 54 and CL - 55 weie found resistant
to both leaf spot and leaf blotch diseases.
Ninety eight accessions wete moderately
resistant, 106 accessions were susceptible and

21 accessions were highly susceptible to leaf
blotch discase. Among the geimplasm. 95
accessions weie moderately 1eststant. 108
wele susceptible and 23 were highly
susceptible to leaf spot discase

Raigarh
Report not recerved.

Dholi

A survey was conducted in tuimernic
growing aiteas of North Bihar namely
Sitamarhi. East Champaian and West
Champaran. It was observed that leaf blotch
diseasc incidence was more sever compared
to lcaf spot disease. In some aicas of East
Champaran. rhizome rot disease was also
found.

Thirty ninc accessions of turmenc
were screened against leaf spot and leaf blotch
diseases. Kohinoor. G.L. Puram, RH - 24. RH
- 5 and Rajendra Sonia were graded as
1esistant to leaf spot disease while G.L.
Puram, Rajendra Sonta, RH - 5 and RH - 24
were graded as resistant to [eaf blotch disease.

Pundibar:

A preliminary survey was conducted
in the district of Coochbehar to identify the
diseases occurting in the area Thiee major
diseases. leaf blotch (fuphrina spp.). leaf spot
(Colletotrichum spp.) and rhizome rot were found
to be prevalent in this arca. Most of the aiea is
covered with local vatieties which aie highly
susceptible to leaf blotch disease. Average discasc
evetity was about 60% when PDI was calculated
on 0-9 scale. A prilimiary screening of
germplasm aganst leaf blotch discase was donc
and the promising hnes are given 1in Table 118.

v
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Table 118. Reaction of turmeric germplasm
to leaf blotch disease — Pundibari

Entry PDI
TCP-5 1111
TCP - 85 16.67
TCP - 112 111
TCP- 137 18.95
TCP- 162 18.52
TCP - 148(2) .11
TCP -7 17.46
TCP- 17 18.52
TCP - 68 1111
TCP-75 13.13

TUR/CP/1.2 Chemical control measures
against leaf blotch disease of turmeric
(Pundibari)

Pundibari

This trial was laid out this year and 1s
in progress.

TUR/CP/1.3 Effect of seed treatment on
leaf blotch and leaf spot diseases of
turmeric

(Dholi. Pundibari, Raigarh and Kumarganj)

Pundibari

The trial was conducted consecutively
for 3 years with 7 treatments. Three sprays of
fungicides were given starting from first
appearance of the disease at 20 days nterval.
Data on PDI, fresh rhizomc yield were
recorded. Minimum disease incidence of
31.00% and 24.55% in RH - 5 and Rajendra
Sonia, respectively was recorded 1n
carbendazim as foliar spray (Table 119).

Table 119. Effect of fungicides and biocontrol agents on leaf blotch and leaf spot diseases

of turineric — Pundibari

Treatment RH-5 Rajendra Sonia
Reduction Reduction
PDlar  PDlat ovel Yield PDIat  PDlat ovel Yield
90 days 150 days control (%)  (hgplot') 90days 150 days control (%) (kg plot')
T1 - Mancozeb 0 2% 561 55.80 25.63 6.23 594 217 21.25 5.23
(13.70) (48 3%) (14.11) (46 53)
T2 - Cabendazim 0 2% 423 49.68 31.03 6.40 689 49.3 2455 490
(18N (44 82 (1522)) (44 58)
T3 - Mancozeb 02%
and Carbendazim 0.2% 4132 6503 1729 550 3.78 36.2 1737 477
12.00 (5379 (r2n  @s.7n
T4 - Tuchodeima
viide 7.36 62.32 12 86 657 5.02 09 | 4.99 477
1575 (321%) (1370 (56.14)
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TS - Seed Treatment 759

with Mancozeb (0.25%) 15.99

and Trichoderma viride

as soil apphcation (20 kg ha)

T6 - Seed treatment 549
13.55

with Carbendazim (0.2%)

and Trichoderma viride

as soil application

(20 kg ha)

T7 - Untreated check 2015
29.67
CD (5%) 374

69.74
(56.63)

71.54
(57.76)

$2.12
{64.99)

4.28

12.86

1112

527

6.40

4.23

1.36

10.31
{18.73)

8.56
{17.01)

14.37
(22.28)

374

63.8
(53.31)

614
(51.75)

734
(59.09)

9.95

9.78 333
12.42 4.80
320
1.63

Figures in parenthesis are angular transformed values

Raigarh

All the treatments were significantly
effective in reducing the severity of leaf blotch
disease and enhancing the yield of fresh

rhizomes over control. Disease scverity was
lowest in T3 closely followed by T2 and T1.
Yield of fresh rhizomes was the highest in
T3 followed by T (Table 120).

Table 120. Effect of fungicides and biocontrol agents on leaf blotch disease of turmeric

- Raigarh

Treatment Disease Yield Yield
severity (kg plot™) (q ha')

%

T1 - Mancozeb 0.2% 22.37 10.75 358.33

T2 - Carbendazim 0.2% 18.50 10.50 350.00

T3 - Mancozeb 0.2% and Carbendazim 0.2% 16.33 12.90 430.00

T4 - Trichodermu viride : 28.80 09.75 325.00

T5 - Seed Treatment with Mancozeb 33.63 09.60 320.00

(0.25%) and Trichoderma viride as

soil application (20 kg ha™')

T6 - Seed treatment with Carbendazim 2340 07.30 243.33

(0.2%) and Trichoderma viride as

soil application (20 kg ha'')

T7 - Untreated check 41.92 04.80 160.00

CD (5%) 8.082 2.20 -

Severity of colletotrichum Jeaf spot was

of fresh rhizome was significantly higher in
lowest in T3 followed by T2 and T1, but yield T3 closely followed by T2 (Table 121).

@::1
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Table 121. Effect of fungicides and biocontrol agents on leaf spot disease and yield of
turmeric - Raigarh

Treatment Disease Yield Yield

severity (kg plot!) (q ha'')
%

TI - Mancozeb 0.2% 14.0 3.70 123.33

T2 - Carbendazim 0.2% 12.8 5.13 171.00

T3 - Mancozeb 0.2% and Carbendazim 0.2% 09.3 5.63 187.67

T4 - Trichoderma viride 23.1 3.70 123.33

TS - Seed Treatment with Mancozeb (0.25%) 26.7 3.67 122.33

and Trichoderma viride as soil

application (20 kg ha'')

T6 - Seed treatment with Carbendazim (0.2%) 244 347 115.67
and Trichoderma viride as soil

application (20 kg ha')

T7 - Untreated Check 43.2 2.67 (89.GG
CD (5%) 318 1.15 -
Dholi

Mancozeb + carbendazim 0.2% was blotch (29.72%) whereas in control yicld was
proved better in controlling the disease only 11.07 t ha! and disease incidence of leaf
resulting in maximum yield (18.98 tha') with  spot and leaf blotch were 44.0 and 45.95%,

less incidence of leaf spot (25.85%) and Icaf  respectively (Table 122).

Table 122. Effect of fungicides and biocontrol agents on leaf spot and leaf blotch
diseases of turmeric - Dholi

Treatment Leaf spot Leaf blotch Yield
_ Disease Disease (tha™
incidence (%) incidence (%)

T1 - Mancozeb 0.2% 29.35 31.38 15.05

T2 - Cabendazim 0.2% 31.17 33.85 14.35

T3 - Mancozeb 0.2% and

Carbendazim 0.2% 25.35 29.72 18.98

T4 - Trichoderma viride 39.30 31.20 16.67

TS5 - Seed Treatment with Mancozeb

(0.25%) and Trichoderma viride as soil

application (20 kg ha) 33.30 34.90 13.66
T6 - Seed treatment with Carbendazim

(0.2%) and Trichoderma viride as soil

application (20 kg ha") 27.45 30.68 17.59
T7 - Untreated check 44.00 45.95 11.07
CD (5%) 4.96 5.18 1.85
CV % 8.33 8.59 6.78

@b
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Kumarganj pooled data indicated that there was no

The trial was started during 2000-2001.  significant difference on the incidence of leaf
During 2002-03 maximum reduction of leaf  blotch and leaf spot diseases in R. Sonia and
blotch and leaf spot diseases in R. Somaand  RH - 5. T3 gave the best control of both the
RH - 5 were observed in T3 (Table 123). disease in both the varieties. Higher yield was
However, maximum yield was obtained in T2 obtained in T6 followed by T3 n both the
in R. Sonia and T1 in RH - 5. Thiee yeais vanetes (Tables 124 & 125).

Table 123. Effect of fungicides and bioagent on leaf blotch and leaf spot diseases of

turmeric (2002-03) - Kumarganj

Treatment Yield of thizome Inciease m yield PDI
(q ha') of thizome (%) Leaf blotch Leaf spot
R Soma RH-5 R.Sonia RH-5 R Soma RH-5 R. Sonmia RH-§

T1 - Mancozeb

02% (ST. +spray) 25888 282721 10 96 3025 2534 3650 3102 44 48)
(4297)" (3554) (46.64) (1596

T2 - Caibendazim

02% (ST +spray) 28332 26110 21.42 2051 27.99 2807 3179 3492
37001y (5043) (4532) (34 02)

T3 - Mancozeb +

Catbendazim

(ST +spray) 276.66  2606.66 18.57 2307 23 64 2716 2172 2959
(4668)  (5003) (5232) (44 09)

T4 - T harzianum

(§.1) 26666 263 88 14.28 2179 27.17 3535 4412 4099
(3886) (3757 (2411 (23.55)

TS - Mancozeb

(STY+ T harzianum

(so1l application ) 24166 24721 357 1410 24 48 289 53337 3959
(4491)  (4887) (42 60) (2520)

T6 - Caibendazim

(S.T)+ T harzianum

soil application) 26110 258.32 1190 1922 30 66 3225 448l 4782
(3100)  (43.05) (2292) (9 65)

T7 - Contiol 23332 216.66 — — 43 44 5663 5814 5293

CD (5%) 559 883 529 750

CV% 10.85 1419 765 1018

Figures 1n parenthesis indicates % change over control.

e S.T. = Seed treatment

R | | 3
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TUR/CP/1.4

Investigation on the causal organism of
rhizome rot of turmeric and screening of
biocontrol agents for its management
(Jagtial, Coimbatore and Pundibari)

Jagtial

During 1994 and 1995 the causal
organism of turmeric rhizome rot disease was
tentatively identified as Pvthiwm. Pythium sp
isolated from the rhizome rot affected
turmeric on inoculation caused the discase.

During 1996, Fusarium sp. was
isolated from roots and rhizomes of diseased
plants of turmenic (Duggirala turmeric 1n
farmer’s field). During 1998, Rhizoctonia sp.
was isolated from diseased thizomes and
roots. During 2000-2001. Fusarium sp was
1solated from diseased 1hizomes and roots of
diseased plants of Armoor, Duggiiala 1ed.
Duggirala white, JTS - 1,JTS -2 turmeric
varieties on autoclaved grains of maize,
wheat, jowar, potato tubers and on inoculation
1t caused rhizome rot  disease. The organism
was identified as Fusarium solam.

Field experiments conducted for 3 years
(1997 to 1999) on rhizome rot disease in
turmetic showed reduction of the disease by
37.86% by application of FYM with
Trichoderma viride + Pseudomonas fluoresence
to soil (12.5 kg ha' as basal and 25.0 kg ha ' as
top dressing) followed by application of FYM
with Trichoderma viride + Pseudomonas
flouroscence to seed @ 4 g kg ' of seed.

Coimbatore

The trial is in thind year of progress. The
treatment T7 (application of NPK 125:60:90 kg
ha' + FYM 10 t ha! + Trichoderma viride +
Pscudomonas fluorescens @ 4 g kg' seed
treatmeit + 7. viride + P. fluorescens apphied to
soil (12.5 kg and 25.0 kg ha' as basal and top
dressing. 1espectively) recorded the lowest
rhizome rot incidence of 11 70% (68.38%
disease 1eduction) with highest yield of 28.60 t
ha'. Apphcation of NPK 125:60:90 kg ha'! +
FYM 10 tha'+ Bacillus subtilis (Biostat) @ |
ml 1! of water (T8)1educed the disease incidence
to the extent of 25.67%. The control tieatment
(T1) recorded 37% thizome rot incidence with
an yield of 10.33 tha' (Table 126).

Table 126. Effect of biocontrol agents for the management rhizome rot disease of turmeric

- Coimbatore

Tieatment Rhizome 1ot Disease 1eduction Yield Yield
mcidence (%) (%) (kg plot™) (thahy

T1 - Recommended NPK (Control) 37.00 (37 45) - 547 1033

T2 - Recommended NPK + FYM 34.04 (33.69) 800 6.23 12 45

T3 - Recommended NPK + T viride +

Pseudomonas fluoiescens @ 4g kg'!

seed as seed treatment 2516 (30.03) 32.00 8 82 1763

T4 - Recommended NPK + T, viride +

Pseudomonas fluoiescens to be

applied to soil @ 12.5 kg ha'and

250 kg ha' as basal and top

dressing respectively. 24.26 (29.43) 34.43 12.38 2475

| 2 ()
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T5-T2+T3 23.40 (28.87) 3675 1.57 1513
T6 -T2+ T4 22 57 (28.35) 3900 962 19 24
T7-T2+T3+T4 11.70 (19 99) 68.38 14.30 28 60
T8 - T2 + Bacillus subtilus (Biostat)

@ | ml1' of water. 2750 (31.43) 25.67 6.60 1320
CD (5%) 200 177
Pundibar

The data (Table 127) indicated that par with seed ticatment with companion (a
rhizome rot incidence was minimum in combination product of mancozeb and

carbendazim as seed treatment, which was at  carbendazim).

Table 127. Effect of biocontrol agents for the management of rhizome rot disease of
turmeric - Pundibari

Tieatment PDI Per cent 1eduction Yield
90 days 150 days over control (kg plot )

T1 - Recommended NPK

{control) 19 88 37.02 - 2.77

T2 - Recommended NPK +

Farm yard Manute 2067 2120 4273 157

T3 - Recommended NPK +

T vinde + Pseudomonas fluor

escence as seed tieatment 10 68 36.94 022 327
T4 - Recommended NPK +

T vinde + Pseudomonas fluor

escence to be applied to soil @ 125

kg ha'and 25 0 kg ha-1 as basal

and top diessing respectively 1069 27 88 24 69 367
T5-T2+T3 1404 2134 42 35 670
T6-T2+T4 10 69 2234 3965 523
T7-T2+T3+T4 1695 19 80 46 52 593
T8 - T2 + Sced tieatment with

mancozeb 1188 2112 4295 7.53
T9 - T2 + Seed tieatment with

catbendazim 14 56 16 31 5594 717

T10 - T2 + Seed tieatment with

Companion (a combination product of

mancozeb and caibendazim) 1758 18 14 5100 750
CD (5%) 7.85 933 130

B subnirs was not affective m the last year tnial hence, the tieatment was not included this year.

. — " @
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TREE SPICES

TSP/CI/1 Genetic Resources

TSP/CI/1. 1 Germplasm collection, char-
acterization, evaluation and conservation
of clove, nutmeg and cinnamon

(Yercaud/Pechiparai, Ambalavaval and
Dapolr)

Dapoli

The trial in cinnamon was started during
1996-97 Morphological and yield characters
were recorded. In nutmeg. 5 elite lines were
collected from IISR and added to the existing
germplasm. The average of height vaiied

between 3 79 m (A -203)to 4 50 m (A - 44)
The average girth tanged from 15,16 cm (A -
53) to 18.05 cm (A - 5). The spaied of the
trees varied fiom2 34 m(A-312)t0 343 m
(A -44).

The mean baik yreld (fresh) showed
sigmiicant diffeiences The highest baik yield
(559.33 g plant') was recorded in
A - 312 which was at par with A - 44 (499.33 ¢
plant '). Dry bark yield and fiesh and dry leaf yield
showed non significant differences among
different accessions. The bark and leaf sample
has been sent for analysis to NRC for mushioom
(ICAR), Solan H P.and 1ISR, Calicut (Table 128).

Table 128. Performance of cinnamon accessions - Dapoli

Accession Plant Stem gnth Plant Mean bark yield Mean leaf yicld
height (m) (cm) spread (m) (g plant ! (g plant")
Fiesh Dy Fiesh Dy

A-5 443 18 05 283 31566 17500 12333 100 00
A-44 450 1774 343 499133 288 33 130 00 9333
A-353 403 15.16 246 20633 9500 127.33 92 67
A-63 443 £S5 68 246 38100 211 67 140 00 101 00
A - 05 43 16.20 282 21833 128 33 123 00 88 67
A-189 416 15.46 272 401 67 138 33 121 66 85.00
A-203 3.79 1591 238 446 33 272 67 126 67 101 67
A-310 417 1541 264 248 67 12500 16133 96 67
A-312 403 1647 234 55933 25733 12200 87 67
Mean 421 1623 263 364.07 18796 130 59 94 (7
CD (5%) NS NS NS 19113 NS NS NS

The progiamme 1n clove was nitiated
duning 1996-97. 1ISR types showcd vigorous
growth recording maximuim height (3.30 m),
girth (13.89 cm), number of branches (35-85)
and spread (2.31m) compaied to Kallar types.
Threc plants staited flowering and yielding.

Ambalavaval
The expentment will be started m 2003

Yercaud/Pechiparai

In clove, out of 19 accessions evaluated
during the ycai, SA - 7 gave highest yield
(36.83 g tree ). followed by SA-5(3370 g
tree ).

In nutmeg among 11 accessions evaluated
during the year. MF - 2 recorded highest yield
(1.45kg tree ).

| 2
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In cinnamon among the 12 accessions
evaluated duning the year. CV - 7 recorded
highest leaf yield (8666 kg ha ') and bark yield
(980 kg ha') with bark recovery of 34.65%

TSP/C1/2 Coordinated Varietal Trial (CVT)
TSP/CI/2.1 CVT 1992 in clove

(Yercaud/Pechiparai and Dapoli)

Yercaud/Pechiparai

Among 9 high yielding accessions
evaluated duining the yeai, SA - 7 recoided
highest yield (36 83 g tree ') followed by
SA-5(33.70 g iee').

Dapoli
Final 1epoit not submitted.

TSP/C1/2.2 CVT 1992 in cinnamon

(Yercaud/Pechiparai and Ambalavaval)

Yercaud/Pechiparai
Final 1epoit not submitted

Ambalavaval

The programme was started during 2002
with 7 genotypes in RBD. SL - 203 i1ccorded
the highest wet (9.035 kg) and dry (3.835 kg)
weight of quills/12 plants. Samples were sent
to1 [.S R. Calicut for quahity analysts (Table 129)

Table 129. Performance of cinnamon
accessions - Ambalavayal

Dy weight
(kg/12 plants)

Treatments Wet weight

(kg/12 plants)

SL - 44 5010 2270
SL 203 9035 3835
SL 63 7115 3320
SL 189 6525 2910
SL - 53 8225 31711
Acc - 1 4115 1915
Acc -2 3830 1720

TSP/C1/2.3  CVT 2001 in nutmeg
(Dapolt, Sirsi, Yercaud/Pechiparar and
Ambalavayal)

Dapoli, Sirsi, Yercaud/Pechiparai and
Ambalavaval

The planting materials have been
collected from IISR. Calicut and experiment
has been laid out with 8 genotypes in RBD
with 3 replications during 2003.

TSP/C1/2.4 Comparative varietal trial,
CVT 2001Series in Cassia
(Ambalavaval, Dapoli and Sirsi)

Ambalavaval, Dapolr and Sirsi

The planting materials have been
collected from IISR, Calicut and experiment
has been laid out with 4 genotypes duiing
2003

TSP/CM /1
Trial
TSP/CM/1.1 Vegetative propagation in
nutmeg, clove and cinnamon
(Yercaud/Pechiparar and Dapolr)
Dapoli

Soft wood grafting 1in Nutmeg: The
experiment was conducted duiring 2000-2001
to 2002-2003. The spiouting percentage varied
from 6.66 to 68.33%. During rainy months the
success was telatively low. The period from
October to March was most congenial period
with January to be the best period (68 33%).
The mortality was highest during July (93.34%)
followed September (87.78%). Thus the
present study indicated that Febiuary, Maich
and November arc the best months for
softwood giafung in nutmeg (Table 130)

Propagation/Multiplication

| 23
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Soft wood grafting in clove: The
experiment was conducted from 2000-2001
to 2002-2003.

The sprouting of grafts recorded
during September was highest (38.88%)
followed by August (32.22%). In the month
of April total failure of grafts for three
consecutive years was recorded. During
Augusi to October, the sprouting was more
as compared to other months in a year. The
mortality was highest during April (100%)

followed by May (96.67%). The success of

clove grafting on jamun rootstock is low
(Table 131).

Yercaud/Pechiparai
Final report not submitted.

TSP/CM/2  Irrigation Trial
TSP/CM/2.1 Drip irrigation in clove and
nutmeg

(Yercaud)

Yercaud

Final report not submitted.

TSP/CP/1 Disease Management Trial
TSP/CP/1.1 Survey for disease incidence
in tree spices

(Dapoli, Yercaud/Pechiparai and
Ambalavaval)

Dapoli

A survey was conducted to assess the
incidence of various diseases in nutmeg and
cinnamon. In nutmeg, shot hole (Colleto-
trichum gloeosporioides) disease incidence
was low to moderate. Sudden death/wither
tip disease was observed in all orchards
visited. the intensity of which ranged from
low to moderate. Low incidence of die back.
fruit rot was observed in few orchards. Pink
disease was low to moderate in the
incidence.

In cinnamon in all seven locations
visited showed low to moderate incidence of
pink disease, low incidence of leaf blight and
leaf spot diseases.

In clove, leaf rot (Cvylindrocladium
quingueseptatunt) was observed to be a major
disease having moderate to high incidence of
disease in the four locations surveyed. Sudden
death of branches was also observed with low
intensity.

Ambalavayal
The survey will be done during 2003-04.

Yercaud/Pechiparai

Report not received.
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CORIANDER

COR/CI/1 Genetic Resources
COR/CI/1.1Germplasm collection, descri-
ption, charac-terization, evaluation, conse-
rvation and screening against diseases

(Jobner, Jugudan, Guniur, Kumarganj, Coun-
batore, Hisar and Dholi)

Coimbatore

The centre maintains 224 accessions of
coriander. Among the 224 accessions
evaluated in RBD during kharif scason 2002,
CS - 76 recorded the highest yield of 878 kg
ha' followed by CS - 131 (863 kg ha') and
CS 104 (857 kgha'). Scven accessions, CS
-116,CS-18.CS-119,CS -219.CS - 181,
CS - 120 and CS - 192 registered an yield of
849, 840, 837, 830, 827, 820 and 810 kg ha!
respectively. A yield of moie than 700 kg ha'!
was tecorded 1n 26 accessions and 1t was more
than 600 kg ha' in 80 accessions.
The accession CS - 207 recorded the lowest
yield of 275 kg ha' (Table 132).

Two hundied and twenty four
accessions were screcned for their reaction
to powdery mildew disease using 0-5 scale.
Among these. none was found resistant to the
disease. Fourteen accessions showed
moderately resistant reaction to the disease
with grade ranging from 1.3 to 1.8. Thirty
eight accessions were moderately susceptible,
115 were susceptible and 37 weie highly
susceptibie to the disease.

Forty accessions of coinlander were
selected from 224 accessions maintained at
this center and further evaluated for their
growth and green leaf yield. Among these,
thirteen accesstons CS -4, CS - 5, CS - 15,
CS -24,CS -82.CS -219, CS - 226,

CS -228,CS - 229.CS - 236, CS - 239, CS -
6-2-1and CS - 11-3-2 were 1dentified for their
high yield of greens.

Table 132. Performance of promising
germplasm accessions of coriander -
Coimbatore

Acc. No. Yield (g plot")  Yield (kg ha')
CS-36 338 675
CS -40 292 583
CS - 131 432 863
CS-76 439 878
CS-80 325 650
CS-171 315 630
CS- 116 425 849
CS - 120 410 820
CS-211 351 701
Jagudan

A total of 22 accessions are being maintained
at this centre. OQut of 91 cntries of germplasm
evaluated at this station for yield and yield attiibutes,
Dhana - 89, EC - 357849, 350690, 363974 and
Motroccan (EC) weie identified as promising which
gave yield more than 500 g plot’.

Hisar

This centre maintains 89 genotypes. All
these accessions were evaluated in two row
plots of 2.5 meter length (2.5 sq. m.) using
Hisat Anand, Narnaul Selection and Pant
Hartima as checks during 2001-2002 The
seed yield ranged from 260 g (DH - 229) to
440 g (DH - 224). Forty-four hines gave highei
seed yield than Hisar Anand, 70 higher than
Natnaul Selection and 73 than Pant Hantima.
The most promising lines for seed yield weie
DH - 220, DH - 221, DH - 224, DH - 228.
DH - 236, DH - 240, DH - 244 and DH - 266
(Table 133).
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Table 133. Performance of coriander DH - 246 4.00 3.00 639
genotypes (2000-01 and 2001-02) - Hisar J.Co - 283 3.00 4.00 544
. - J.Co - 387 3.00 5.00 308
Accession Seed yield (g plot") LCC - 128 2.00  5.00 237
2000-01 2001-02 Mean LCC-129 200  5.00 213
DH-290 550 390 470 RCI: -684Ch  0.00 1.00 1183
RCr-41Ch 3.00 1.00 1278
DH - 221 450 390 420 . X :
Local Check 8.00 4.00 592
DH - 224 467 440 454 CD (5%) L1t i 3
DH - 228 450 420 435 CV % 23 86- i 965
DH - 236 515 390 453 :
DH - 240 475 390 433 e . .
DH - 244 515 400 458 Out of the 20 entrics of coriander screened

against wilt and powdery mildew disease, NS - 2,
RCr-435and UD - 728 were found promising for
yield with mmimum disease incidence (Table 135)

DH - 266 405 390 398

Guntur ) ) . )
Table 135. Screening of coriander entries

The programme was started in 1975. At under IET against diseases - Jobner

present the centre maintains 120 genotypes.

During 2002-03, rabi season. 110 accessions Entry Wilt  Powdery Yield
were evaluated. Among them LCC - 219 (%) mildew(0-5) (kg ha')
recorded highest yield of 795 kg ha™' followed
by LCC-213,LCC-229.LCC-210.LCC- UD-36 300 3.00 486
160 with 753, 711, 662 and 612 kg ha! UD-42 275 300 469
respectively. The check, Sadhana recorded YD -92 3.0 300 469
an yield of 390 kg ha l UbD- 119 4 00 4.00 277
ubD- 310 225 400 260
Jobner UD - 317 200 4.00 417
The centre maintains 182 accessions. UD - 380 2.00 4.00 417
Out of 12 cntries screened against diseases YD - 426 400 300 382
(wilt and powdery mildew) RCr - 41 (check), UD-483 400 300 21
RCr - 684 (check) and UD - 262 were found ~UD-529 425 3.00 330
promising for higher yield and minimum UD - 530 3.00 3.00 313
disease incidence (Table 134). ub - 728 0.00 100 764
UD - 748 300 4.00 326
Table 134. Screening of coriander entries g . 400 500 208
under CVT against diseases - Jobner NS -2 0 00 1 00 868
- - RCr- 435 000 1.00 830
Entry Wilt I?owdery Yield RCr - 436 1 00 300 277
(%) mildew(0-5) (kg ha®) Ry a46 000 100 555
UD - 262 0.00 1.00 1075 RCr - 684 0.00 1.00 483
UD - 743 4.00 3.00 738 Local check 3.25 5.00 243
UD - 744 400  3.00 757 CD (5% }25 : 096
DH - 208 500  5.00 739 Cv % 29.35 - 1349
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Out of 20 entiies of conlander scieened  UD - 684, UD - 685 and UD - 686 were found

agamnst stem gall diseasc, RCr-41,RCr -435
and RCr - 436 weie found immune. UD - 446,

moderately resistant to highly susceptible to

the disease (Table 136).

Table 136. Screening of coriander entries against stem gall disease (2001-2002) at Danta

Disease reaction

Entiies

Immanue (1) - 0
Resistant (R) - 1
Moderate 1esistant (MR) - 2
Susceptible - 3

RC1-41.UD-435 and UD - 436

RC1 - 262, RC1 - 446, RC1 - 684, RCr - 685, RCr - 686
UD- 118, UD - 358, UD - 480 and UD - 747

UD - 88. UD - 340, UD - 742, UD - 743. UD - 746,

UD -749, UD - 752, UD - 753

Highly susceptible - 4 Nil

Out of 20 entries screened against
root knot nematode, RCr - 41, UD - 262,
RCr - 446, and UD - 751 were found

resistant and rest were moderately resistant
to highly susceptible to thc nematode
(Table 137).

Table 137. Screening of coriander germplasm against root knot nematode (2001-2002) -

Jobner

Category Galhng Entry

Immanue (I) No galls Nil

Resistant (R) 1-10 galls RCr-41,UD - 262, UD - 446, UD - 751

Moderate resistant (MR)  11-30 galls RCr - 435, RCr-436, UD - 118, UD - 358,
UD - 480, UD - 747

Susceptible 31-100 galls UD - 88, UD - 340. UD - 742. UD - 743,
UD - 746, UD - 749 UD - 752, UD - 753

Highly susceptible > 100 galls Nil

Kumarganj

At present this centre maintained and
evaluated 65 accessions during 2002-03. Out
of this. K selection produced maximum seed
yield of 20.22 q ha'. ND Cor - 2 and Pant
Haiitima were at par with K selection.

yielding 19.45 and 19.27 q ha' of sced yield,
respectively. On the basis of thiec years yield
data. K selection produced maximum seed
yield of 19.16 q ha' followed by ND Cor - 2
(18 88 qha') ( Table 138).

C_ — ——  —— — €»
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Table 138. Performance of coriander germplasm - Kumarganj

Germplasm Yield (q ha™")

2000-01 2001-02 2002-03 Mean
NDCor - | 16.10 18.00 18.97 17.52
NDCor -2 17.33 19.73 19.45 18.88
NDCor -3 15.13 12.67 13.58 13.79
NDCor - 4 16.00 10.39 11.86 12.75
NDCor - 5 13.64 10.33 10.42 11.46
NDCor - 6 15.33 8.33 13.48 12.38
NDCor -7 15.13 16.33 16.25 15.90
NDCor - 8 15.20 17.33 15.28 1593
NDCor -9 13.00 12.33 13.80 13.04
NDCor - 10 14.60 12.00 13.96 13.52
NDCor - 11 15.73 10.00 11.81 12.51
NDCor - 12 15.67 10.68 15.97 14.10
NDCor - 13 15.27 17.00 13.50 15.25
NDCor - 14 15.10 17.33 18.75 17.06
NDCor - 15 15.53 13.00 14.77 14.43
NDCor - 16 15.03 13.00 15.43 14.48
NDCor - 17 14.90 17.33 16.08 16.10
NDCor - 18 13.67 17.33 15.28 15.43
NDCor - 19 16.37 15.67 15.99 16.01
NDCor - 20 15.97 17.00 16.85 16.60
NDCor - 21 15.20 16.00 16.03 15.74
NDCor - 22 16.40 11.67 15.97 14.68
NDCor - 23 15.20 15.47 17.35 16.00
NDCor - 24 13.80 10.33 12.50 12.21
NDCor - 25 13.83 15.33 14.94 14.70
NDCor - 26 " 1533 18.67 18.08 17.36
NDCor - 27 15.60 11.00 14.06 13.55
NDCor - 280 14.93 11.33 13.74 13.33
NDCor - 29 14.67 9.67 Pl 11.81
NDCor - 30 15.13 19.33 18.64 17.77
NDCor - 31 10.56 18.13 18.36 15.68
NDCor - 32 16.03 17.00 17.37 16.79
NDCor - 33 11.00 18.33 18.46 15.93
NDCor - 34 16.07 18.00 17.36 17.14
NDCor - 35 9.13 19.33 15.04 14.49
NDCor - 36 16.73 18.67 15.17 16.85
NDCor - 37 15.73 18.00 16.57 16.76
NDCor - 380 11.80 18.67 14.44 14.97
Pant Haritma 17.10 12.67 19.27 16.34
K selection 17.28 20.00 20.22 19.16
CD (5%) 1.03 5.66 1.09
CV% - 22.52 4.44
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Dholi

The trial was started during 2002-03 in
RBD. Out of eighty five genotypes evaluated.
six accessions RD - 120.RD - 121,RD - 154.
RD - 366, RD - 365 and RD - 373 were found
to be promising for yield and hence were
selected for IET.

COR/CI1/2
(CVT)

Coordinated Varietal Trial

COR/CI/2.1 CVT 1993 Series 11
(Raigarh and Kumargany)
Raigarh

Trial was conducted with fourteen
entries including two local checks. J Cor - 360
gave maximum yield (1628.1 kg ha'), followed
by LCC - 133, MD Cor - 2, UD - 480, UD -
118, DH - 234 and DH - 205 (Table 139).

Table 139. Performance of coriander accessions under CVT (pooled data) - Raigarh

Entry Yield Converted yield (kg ha'')

(g3 m’, plot) 2002 2001 2000 1999 1998 Mean
JCO - 283 - - 593 453 1200 - 7.48
LCC - 133 518.00 1427.10 436 677 911 870 7.23
JCO - 387 - - 609 1644 1144 - 11.32
LCC- 128 445.00 894.45 237 371 900 810 5.77
UD - 744 169.65 - 341 1488 1000 - 9.43
DH - 208 234.32 - 471 588 088 460 6.26
DH - 246 265.07 - 534 733 1416 900 8.96
UD - 743 149.75 - 301 1255 1080 - 8.78
IC-01-1 575.00  1155.70 816
IC - 01-2 325.00 653.20 1032
DH - 205 655.00 1316.50
DH - 234 660.00  1326.60
UD- 118 665.00 1336.50
UD - 480 695.00  1396.90
KGS 535.00  1075.30
MD-Cor-2 675.00 1406.70
Jeor - 328 595.00  1195.90
Jeor - 360 810.00 1628.10
LCC- 174 595.00 119590
LCC-1225  330.00
CD (5%) 340.69
CV % 13.24
Kumarganj

The project is closed. Final report not
submitted.
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COR/CY/2.2 CVT 1996 Series 111
(Kumarganj, Dholi, Jobner and Hisar)
Kumaiganj

The tnal was initiated during 1996 in
RBD. On the basis of four years data it is

concluded that UD - 685 produced maximum
seed yicld of 17.46 q ha' followed by
DH - 48, RD - 23, Rajendra Swati (!17.28,.
17.26, 17.27 q ha ' respectively) which weie
at par with UD - 685 (Table 140)

Table 140. Performance of coriander accessions under CVT (1996-2000) -Kumarganj

Entry Yield (g ha ')

1996-97 1997-98 1998-99 1999-2000 Mean
UD - 685 14.22 16.81 19 58 19 25 17.46
UD - 686 16.10 20 11 1544 15.64 16.82
DH - 48 14.04 18.07 18.50 18.51 17.28
DH - 52 16 10 17.61 14 52 1490 15.78
RD-23 18 95 17.12 16.38 16.57 17.26
RD - 120 15.18 20 42 1591 16.10 16.90
Rajendia swat 16 47 18.56 16 94 1712 17.27

Jobner

The trial was staited during 1999-
2000 1abi with 12 entries in RBD. Plant
height, varied from 47.3 (LCC - 133) t0 87.9
cm (local check), umbels per plant from 12.6
(LCC - 128 to 44.5 (JCO - 283), umbellets
per umbel from 3.7 (LCC - [28) 10 6 8 (RCr
- 41, check), seeds per umbel from 12.1 (LCC

- 128) to 48.6 (RCr - 41, check). RCi - 41
(check) recorded maximum seed yield of 1278
kg ha' followed by RCr - 684 (check, 1183
kg ha'y, UD - 262 (1075 kg ha'), UD - 744
(757 kg ha ') and DH - 208 (739 kg ha''). while
the lowest yield of 213 kg ha' was recorded
in LCC - 133 (Table 141).

Table 141, Performance of coriander accessions under CVT - Jobner

Enuy Days to Plant - Branches Umbels Umbellets ~ Seeds Test Seed
flowenng  height (cm)  plant’ plant’ umbel'  umbel'  weight (g) yield (kg ha')
RCr- 41 87.3 75.9 8.3 27.1 68 48.6 86 1278
RCr - 684 733 759 9.2 353 54 272 14.4 1183
UD - 262 69.3 65.0 8.7 43 1 4.5 18.6 10.8 1075
UD - 744 777 73 1 7.0 29.8 5.0 18.9 14.2 757
DH - 208 73.3 78.3 7.3 33.3 4.5 18.7 13.0 739
UD - 743 79.3 823 63 239 45 17.4 10.7 738
DH - 246 743 789 83 354 5.0 233 128 639
Local check 74.3 879 5.5 18.1 4.1 183 86 592
JCO - 283 697 80.7 91 445 5.0 21.7 13.7 544
JCO - 387 70.3 71.9 7.1 26.6 39 20.3 135 308
LCC-128 587 51.5 4.6 12.6 37 12.1 15.1 237
LCC-133 590 473 49 19.0 42 14 1 14.8 213
CD (5%) 2.76 591 066 6.62 0.64 7.13 081 113
CV% 225 482 545 134 .0 19.5 3.78 965
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Dholi and Hisar

The project is concluded. Final report
not submitted.

COR/CY/2.3 CVT 1998 - Series IV
(Jobner, Jagudan, Guntur, Hisar, and Dholi)

Jagudan

A trial was undertaken for three seasons
during 1999-2000 to 2001-02. Nine entries (DH
- 208 & 246 from Hisar; J.Cori - 283 & 287
from Jagudan, LCC - 128 & 133 from Guntur
and UD - 743 & 744 from Jobner) including
G.Cori-2 as acheck were evaluated in RBD with
three replications. The trial was concluded.

Significant yield differences were found
among entries during all the years and pooled
data. J.Cori - 387 gave significantly superior
yield (1923 kg ha'') during 1999-2000. During
2000-01, J.Cori - 283 and LCC -13 had given
higher yield (1713 kg ha' and 1653 kg ha’'
respectively) than G.Cori - 2. However, during
2001-02, none of the entries recorded
significantly more yield than check

The pooled data over three years
revealed that none of the entries was found
significantly superior to check for yield.
However J.Cori - 283 gave 8.85 % higher
yield (1734 kg ha') than control (Table 142).

Table 142. Performance of coriander accessions under CVT (pooled data) - Jagudan

Entry Yield (kg ha™) Average Increase
1999-00 2000-01 2001-02 yield over control
(kg ha!) (%))
DH - 208 1634 1623 1465 1574
DH - 246 1481 1460 1176 1372 -
J.Cori. - 283 1868 1713 1620 1734 8.85
J.Con. - 387 1923 1547 1514 1661 427
LCC- 128 1727 1476 1457 1553 -
LCC-133 1629 1653 1629 1637 2.76
UD - 743 1307 1152 1133 1197 -
UD - 744 1634 1171 1269 1358 -
G.Cori. - 2 (check) 1678 1528 1574 1593 -
CD (5%) 197 346 244 150
CV% v 6.88 13.48 9.87 10.23
Hisar !

The trial was initiated during 1999-
2000 with 10 genotypes in RBD. Significant
differences were observed for all the
paramcters. Plant height ranged from 53.8
to 86.1 cm; number of branches from 5.6 to

7.5; umbel per plant 38.7 to 77.0; umbellets
per umbel 3.9 to 6.2 and seeds per umbel
from 17.3 to 34.8. Maximum seed yield
(1950 kg ha') was recorded in DH - 246,
followed by DH - 208 and JCO - 283.

A | 3.3
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During 1999-2000 to 2001-2002,
significant differences were obtained for all
the parameters except for umbellets per
umbel. Plant height among different cultivars
ranged from 45.7 to 77.7 ¢m, number of
branches from 5.4 to 7.3, umbels per plant
from 44.3 to 84.7 and seeds per umbellet from
23.0 to 33.5. Maximum number seeds per
umbellet and seeds per umbel were recorded

for the variety DH — 246, followed by Narnaul
Selection and DH - 208.

On the basis of average yield for three
years (Table 143), maximum seed yield was
recorded in DH - 246 (19.97 q ha'), which
was significantly higher than all other
cultivars followed by DH - 208 (18.37 q ha'!)
and JCO - 283 (16.63 q ha!).

Table 143. Performance of coriander accessions under CVT (1999-2000 to 2000-2001) - Hisar

Entry Seed yield (kg ha™) Increase/decrease
1999-00 2000-01 2001-02 Mean over check

(%))
LCC- 128 11.8 12.4 11.9 12.03 -19.8
LCC- 133 12.2 13.1 14.6 13.30 -113
DH - 208 17.8 19.9 17.4 18.37 22.5
DH - 246 18.6 218 19.5 19.97 33.1
JCO - 283 16.6 16.4 16.9 16.63 10.9
JCO - 387 16.1 17.3 16.4 16.60 10.7
UD - 743 16.1 16.6 16.3 16.33 8.9
UD - 744 16.7 15.8 143 15.60 4.0
Hisar Anand 15.0 16.2 153 15.50 33
Narnaul Sel.(C) 13.6 16.5 14.9 15.00 -
CD (5%) 14 2.1 1.9 1.52 -
Guntur

The CVT was initiated during 1999-
2000 with 9 genotypes in RBD. During 2002-
03 rabi season, nine promising accessions
from different coordinating centers were
evaluated in Randomized Block Design,
replicated thrice. Due to heavy rainfall and
prolonged drought in the kharif and rabi
seasons, germination was affected resulting
in poor yields. However, significant
differences for all the characters were
observed except for plant height. Number of
primary branches was maximum in LCC - 128

(6.8) and low in UD - 744 (4.0). LCC - 128
(8.8) and LCC - 133 (8.1) recorded significantly
more number of secondary branches than all
other entries. Number of umbels per plant was
more in LCC - 128 (11.3) and least in DH -
246 (7.4). More number of umbellets per umbel
and number of mericarps were recorded in LCC
- 128 (8.1 and 46.8, respectively) than other
entries. With regards to yield, LCC - 128
recorded significantly higher yield (575 kg ha'')
than all other entries and lowest yield was
recorded in DH - 246 (108 kg ha™).
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Jobner

The trial was conducted with 12 entries
including three from Jobner (UD - 262, UD -
743 and UD - 744), two from Hissar (DH -
208 and DH - 246), two from Jagudan (JCO -
283 and JCO - 387) and two from Guntur
(LCC - 128 and LCC - 133) with three checks
(RCr-41,RCr - 684 and local) were evaluated
in RBD with three replications. The project
is closed.

During 2001-2002, the mean days to
flowering ranged from 58.7 (LCC - 128) to
87.3 days (RCr - 41 check), plant height from
47.3 (LCC - 133) to 87.9 cm (local check),
branches per plant from 4-6 (LCC - 128) to
9.2 (RCr - 684), umbels per plant from 12.6
(LCC - 128 to 44.5 (JCO - 283), umbellets
per umbel from 3.7 (LCC - 128) t0 6.8 (RCr

— 41, check), seeds per umbel from 12.1
(LCC - 128) to 48.6 (RCr - 41, check), test
weight from 8.6 (RCr - 41, check)to 15.1 g
(LCC - 128). RCr - 41 (check) recorded
maximum seed yield of 1278 kg ha ! followed
by RCr - 684 (check, 1183 kg ha ' ), UD -
262 (10.75 kg ha' ), UD - 744 (757 kg ha'')
and DH - 208 (739 kg ha''), while lowest
yield of 213 kg ha'! was recorded in LCC -
133.

The mean seed yield of pooled data
(1999-2000, 2000-2001 and 2001-2002)
indicated superior performance of RCr - 41
(check) with 1183 kg ha™!, followed by RCr -
684 (check,1078 kg ha'), DH - 246 (996 kg

‘ha'), UD - 743 (992 kg ha' ) and UD - 744

(983 kg ha' ), while lowest yield of 270 kg
ha'! was recorded in JCO - 387 (Table 144).

Table 144. Performance of coriander entries under CVT (pooled data) - Jobner

Entry Yield (kg ha™")

1999-2000 2000-2001 2001-2002 Mean
RCr - 41C 1308 962 1278 1183
RCr - 684 - 973 1183 1078
DH - 246 1576 772 639 996
UD - 743 1420 819 738 992
UD - 744 1641 417 757 983
UD - 262 - 805 1075 940
DH - 208 1204 755 739 899
Jco - 283 . - 875 544 710
L. check 905 278 592 592
LCC- 128 482 243 237 321
LCC- 133 482 191 213 295
Jco - 387 - 232 308 270
CD (5%) 363 071 113 -
CV % 112.91 6.90 9.65 -

" "
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Dholi

The trial was started during 1999-2000
with 7 genotypes in RBD. Data showed non-
significant differences among the entries
regarding plant height, but JCC - 283 proved
significantly superior to check for number of
branches and number of umbels per plant
(8.73 and 37.33, respectively). LCC - 128

and LCC - 133 are early maturing types (133
days). JCO - 283 and JCO - 287 were late
maturing types (152 and 150 days,
respectively). Nosignificant differences were
observed for yield but DH - 246 gave 2.41%
higher grain yield over check (Rajendra
Swati) (Table 145).

Table 145. Performance of coriander entries under CVT (2002-2003) — Dholi

Genotype Days to Grain yield Increase/decrease
maturity kg plot”! t ha' in yield over check (%)
JCO - 283 152.00 0.50 0.69 -16.87
JCO - 387 150.00 0.33 0.46 -44.58
LCC-128 133.00 0.33 0.46 -44.58
LCC- 133 133.00 0.35 0.49 -40.96
DH - 208 149.33 0.35 0.49 -4.96
DH - 246 146.67 0.61 0.85 2.41
R.Swati (check) 136.00 0.60 0.83 -
CD (5%) 3.08 0.13 0.15 -
CV (%) 1.00 16.14 14.66 -

COR/C1/2.4 CVT 2001 Series V
(Dholi, Guntur, Kumarganj, Coimbatore and
Jagudan)

Dholi
The trial was started during 2002-03 in
RBD with 14 genotypes. LCC - 128 matured

early (133.33 days) while local check Pant
Haritima was a late maturity (153 days) type.
Non-significant differences were recorded for
grain yield, but RD -120 was superior to check
(Pant Haritima) with 6.48% higher grain yield
(Table 146).

Table 146. Performance of coriander entries under CVT - Dholi

Genotype No. of days to Yield Increase/decrease in
maturity kg plot! t ha' yield over check (%)

LCC- 128 133.33 0.28 0.93 -71.94

LCC-133 137.00 0.28 0.39 -71.94

LCC- 174 135.00 0.25 0.35 -74.82

LCC -225 135.00 0.25 0.35 -74.00

JCO - 328 146.00 0.52 0.72 -48.20

JCO - 360 146.00 0.27 0.37 -73.38

DH - 205 150.00 0.60- 0.83 -40.29

DH - 234 150.00 0.60 0.83 -40.29
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RD - 12000 135.00 1.07 1.48 6.48

RD - 121 137.00 0.93 1.29 -1.19

RD- 154 137.00 0.92 1.27 -8.63

ND Cor.- 2 145.00 0.65 0.90 -35.25
Kumarganj Sel. 145.00 0.73 1.02 -26.62

Pant Haritima (check)  153.00 1.00 1.39

CD (5%) 221 0.11 0.18

CV% 0.93 10.63 12.05

Guntur were significantly superior to check Sadhana

During 2002-03 rabi season, ten
genotypes were tested with Sadhana as check
in Randomized Block Design with three
replications. Due to heavy rainfall and
prolonged drought in the kharif and rabi
seasons germination was affected resulting in
poor yields. No significant differences.were
observed in plant height and number of
mericarps. Number of primary and secondary
branches were significantly more in LCC - 174
(5.9, 5.7) than check Sadhana (3.7, 3.9) and
on par with LCC - 225 (4.3, 4.5). Regarding
number of umbels and umbellets per umbel,
LCC-174(11.3,8.1)and LCC - 225 (10.9, 8.0)

(9.0, 6.4) LCC - 174 recorded highest yield of
389 kg ha' and on par with LCC - 225 (346 kg
ha') and significantly superior to the check
variety, Sadhana (256 kg ha'').

Kumarganj

The trial was initiated during 2001 in
RBD with 11 genotypes. During the year
2002-03, DH - 234 and ND Cor - 2 produced
maximum yield of 21.57 q ha' followed by
K. selection (20.87 q ha''). Analysis of three
years pooled data revealed that K. selection
out yielded other entries, yielding 21.08 q ha™!
of seed, followed by UD - 743 (Table 147).

Table 147. Performance of coriander accessions under CVT (2000 to 03) - Kumarganj

Entry Yield (g ha')

2000-01 2001-02 2002-03 Mean
Rer - 41 18.88 22.78 20.13 20.59
UD - 743 16.19 26.68 19.44 20.77
LCC- 135 10.41 14.12 13.88 12.80
LCC- 128 11.80 12.96 12.22 12.32
UD - 744 18.79 20.16 18.79 19.24
JCO - 387 15.92 22.45 17.36 18.57
JCO - 283 15.73 22.45 14.58 17.58
DH - 208 16.47 20.83 18.28 18.52
DH - 246 16.94 15.24 16.66 16.28
K.selection (check ) 19.71 22.68 20.87 21.08
CD (5%) 1.05 4.11 - -
CV % 16.05 5.07
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Cowumbatore
An experiment was conducted with 14 Jagudan
entries including the check CO - 3 in RBD with The trial was initiated with 12 entries

thiee replications during rabr 2002-2003, the  duning 2002-03 Significant differences were
second year The results revealed that JCO-283  gpserved for yield but none was found

registered the highest yield of 705 kg ha ' and 1t
was on par with JCO - 387 which tecorded an
yield of 687 kg ha'. UD - 744 recorded the
lowest yield of 427 3 kg ha' (Table 148)

Table 148. Performance of coriander
accessions under CVT - Coimbatore

supettor to check However, J Con - 360, J
Corr - 328 gave more yield of 1591 kg ha'!
and 1573 kg ha 'respectively (Table 149)

Accession Yield Yield Inctease over
(gplot) (kgha') check (%)

LCC-128 265 53030 -

UD - 743 245 49000 -
JCO - 387 344 68700 9385
DH - 246 247 49300 -
UD - 744 214 42730 -
DH - 208 279 55830 -
JCO - 283 353 70500 1273
LCC- 133 227 45400 -
UD - 118 239 47830 -
DH - 205 269 53700 -
DH - 234 269 53830 —
JCO - 328 274 547720 -
JCO - 36 265 52940 -
CO-3 333 66540 -
CD (5%) - 5493 -

Table 149. Performance of coriander accessions under CVT - Jagudan

Entry Days Daysto  Plant  No of Noof Noof Noof Volaule 1000seeds Yield Increase

50% matunty ht(cm) bran-ches umbels umbel seeds  ol(%) wt(g) (kgha')  over
flowering plant ! plant * latesumbel 'umbellate * control (%)

Jeon - 328 63 116 627 54 211 57 56 - 152 1573 148

Jeon - 360 59 112 693 63 391 64 67 - 160 1591 212

LCC- 174 39 94 565 53 356 48 54 - 186 950

LCC - 225 38 94 588 S1 245 51 60 - 183 1005

UD- 118 - 69 13 719 72 359 62 59 - 154 1223
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UD - 480 73 114 794 72297 62 6.3 - 116 982

NDCo -2 75 120 831 73 334 57 6.1 - 130 1127 -
K Selection 68 108 766 16 213 10 15 - 8.4 1181 -
DH - 205 68 110 59.8 55 179 6.1 6.7 13.8 1256

DH - 234 74 121 7438 65 315 65 6.0 124 1401

Geo -2 (check) 60 107 74.8 65 362 66 5.8 142 1558

GCo - I(check) 55 109 622 53 234 56 6.3 140 1442

CD (5%) 251

CV% 13.68
COR/CV/3.2 Initial Evaluation Trial Hisar

(Dholi, Jobner, Guntur, Hisar and Jagudan)

Dholi

The trial was initiated during 2002-03
in RBD with 7 entries. Data showed that RD
- 366 had significantly more number of
branches per plant (8.27), number of umbels
per plant (41.13), grain yield (0.68 kg plot’
and 1.73 t ha') (Table 150).

Table 150. Performance of coriander
accessions under (IET) - Dholi

Genotype Yield

kg plot’ tha'
RD-120 0.38 0.99
RD - 121 0.49 1.28
RD - 154 0.59 1.54
RD - 365 0.43 1.13
RD - 366 0.68 1.78
RD - 373 0.51 1.33
R. Swati check 0.36 0.94
SEm + 0.03 0.08
CD (5%) 0.10 0.25
CV% 11.11 11.05

The trial was initiated during 1999-
2000 in RBD, replicated thrice with 10 entries.
The results indicated that DH - 205 and DH -
234 were found significantly superior to check
during all the three years (Table 151). DH -
234 produced maximum mean seed yield
(20.6 g ha'') showing 28.4% increase over the
check (Hisar Anand), followed by DH - 205
(21.8%). These lines (DH - 205 and DH - 234)
have been included in CVT for further
evaluation.
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Table 151. Performance of coriander accessions under IET (1999-2000 to 2001-2002) — Hisar

Accession Yield (q ha') Increase over
1999-2000 . 2000-2001 2001-2002 Mean check (%)

DH - 205 18.4 19.4 20.9 19.6 21.8

DH - 211 15.9 19.1 17.9 17.6 0.8

DH - 218 13.9 18.9 16.7 16.5 2.8

DH - 229 16.0 16.5 17.8 16.8 4.4

DH - 234 19.4 20.6 21.9 20.6 28.4

DH - 242 17.8 19.3 19.9 19.0 18.3

DH - 245 15.7 17.2 17.9 16.9 54

DH - 256 16.9 17.9 17.7 17.5 8.9

DH - 267 14.8 17.6 16.6 16.3 1.7
Hisar Anand 14.4 16.8 16.9 16.1 -

CD (5%) 24 2.1 1.7 :

Jagudan the results were non-significant during 2000-

The trial was undertaken with eight
genotypes including G.Cori - 2 as a check
during 1999-2000 to 2001-2002, in RBD
with three replications and the trial was
concluded.

Significant yield differences were
observed among entries during 1999-2000 and

01 and 2001-02. During 1999-2000, no entry
was found significantly superior to check
(G.cori - 2), except J.cori - 380. Pooled data
over three years revealed significant yield
differences. But none of the entries gave higher
yield than the check (G.Cori - 2.). J.Cori - 360
ranks first for yield (1597 kg ha'), followed
by J.Cori - 328 and Dhana - 25 (Table 152).

Table 152. Performance of coriander accessions - Jagudan

Entry Yield (kg ha') Increase over
1999-00 2000-01 2001-02 Average control (%)

J.Cori. - 328 1797.00 1321.00 1618.00 1579.00 7.20
J.Cori. - 344 1443.00 1547.00 1405.00 1465.00 -
J.Cori. - 360 1667.00 1550.00 1574.00 1597.00 8.42
J.Cori. - 372 1683.00 1435.00 1316.00 1478.00 0.34
J.Cori. - 380 1198.00 1264.00 1187.00 1216.00 -
Dhana - 25 1776.00 1580.00 1375.00 1577.00 7.06
Dhana - 89 1552.00 1590.00 1476.00 1539.00 448
G.Cori.- 2 1580.00 1457.00 1383.00 1473.00 -
SEm + 106.00 118.00 103.00 064.00

CD (5% ) 321.00 ' NS NS 182.00

CV% 11.54 13.95 12.64 12.70

C_ o
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Guntur

The trial was started during 2001-02
with 11 genotypes in RBD. During 2002-03
due to heavy rainfall and prolonged drought
in the kharif and rabi seasons, germination
was affected resulting in poor yields. Among
the eleven entries evaluated, LCC - 216
recorded highest plant height of 42.1 c¢m,
which was on par with LCC - 170 (40.9 cm)
and check (Sadhana, 38.8 cm). LCC - 172
recorded significantly more number of
primary branches (4.4). Number of secondary
branches was more in LCC - 170 and Sadhana
(2.93) and low in LCC - 170 (1.3). Number
of umbels was more in LCC - 172 (25.1) and
lowest in LCC - 173 (13.4). Umbellets per
umbel ranged from 5.96 (LCC - 216) to 4.36
(LCC - 143). Among the genotypes evaluated,
LCC - 216 recorded significantly highest yield
of 426 kg ha'' followed by LCC - 212 (396 kg
ha') and LCC - 170 (391 kg ha''). The check
(Sadhana) recorded an yield of 274 kg ha'.

Jobner

The trial was initiated during 2001-02
with 20 genotypes in RBD. Significant
differences were observed among entries for
all the characters studied. The mean days to
flowering ranged from 58.7 (UD - 529) to
94.7 (UD - 728), piant height from 44.6 (UD
- 310) to 89.6 cm (RCr - 435, check),
branches per plant from 5.5 (local check) to
9.8 (RCr - 684 check), umbels per plant from
13.9 (UD - 529) to 43.4 (RCr - 435 check),
umbellets per umbel from 3.4 (NS - 1) to
6.6 (NS - 2) and test weight from 6.87
(UD-728) to 15.00 g (UD - 483). The entry
NS - 2 recorded maximum seed yield of 868
kg ha™' followed by RCr - 435 (check, 830
kg ha'), UD - 728 (764 kg ha'), RCr - 446
(check, 555 kg ha'), UD -36 (486 kg ha''),
RCr - 684 check (483 kg ha'), UD - 42 &
UD - 92 (469 kg ha') and UD - 317 (417 kg
ha''), while lowest yield of 208 kg ha' was
recorded in NS - 1 (Table 153).

Table 153. Performance of coriander accessions under IET - Jobner

Entry Daysto  Plant  Branches Umbels Umbellets Seeds Test Seed Increase
flowering height  plant’ plant'  umbel!  umbel weight (g) yield over
(cm) (kg ha')  check (%)
NS -2 g1.00 7310 940 3110 6.60  29.50 8.83  868.00 213.36
RCr-435 76.00  89.60  8.50 4340 590  28.10 9.03  830.00 199.64
UD-728 9470 8830 850 ' 3440 590 4220 6.87 764.00 175.81
RCr-446 7470  81.30  8.70 3080  5.10 2580 1093  555.00 100.36
UD-36 7270 6420  7.50 1630 530 2280 11.23  486.00 7545
RCr-684 7300 6040  9.80 2730 530 2670 1220  483.00 7437
UD-42 7070 5500 7.40 2870 5.60 2640 1397 469.00 69.31
UD-92 7270 5630  7.60 1770 590 2320 1243  469.00 69.31
UD-317 6270 5070  7.70 2170 450  19.10 1227 417.00  50.54
UD-380 64.00 6190 730 2830 430 1870 1480 417.00 50.54
UD-426 6330 5170  8.40 1850 430 17.70 1253 38200 3791
UD-529 5870  46.10 590 1390 440 2140 12.07 33000 19.13

[—_———————“——_____@
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UD-748 6430 74.10 7.20 2730 460 2450 1060 32600 3574
UD-530 5730 5690  6.00 2510 430 2510 1237  313.00 1299
UD-119 7330  56.50 7.70 19.40 3.80 2020 1220 277.00 -
UD- 483 6330 57.70  6.50 25.40 3.90 12.10 15.00 277.00 -
RCr-436 57.00  48.00 6.10 2760 460 2530 1260 277.00 Check
UD-310 62.70 44.00 7.10 16.80 360 2450 1240  260.00 -
Local check 75.30 67.90 5.50 14.00 4.00 13.10 933 243.00 -
NS-1 91.70  87.90  9.40 24.80 340 2250 8.40  208.00

CD (5%) 2.45 4.04 0.68 3.88 0.69 487 - 210 096.00

CV% 2.11 3.84 5.41 9.55 8.79 12.33  10.65 13.49
COR/CI/4  Quality Evaluation Trial inUD-744,0.45% in UD - 262, RCr - 684,

COR/CI/4.1 Quality evaluation in
coriander .

(Jobner)

Jobner

The volatile o1l content of 12 entries
of under CVT ranged from 0.35% t0 0.55%.
Maximum volatile oil of 0.55% was
observed in JCO - 283 followed by 0.50%

DH - 246, DH - 208 and LCC-128 and 0.4%
in UD - 743 & RCr - 41 and minimum of
0.35% in JCO - 387 and LCC - 133. The
total yield of volatile oil per hectare depends
upon the grain yield. The volatile o1l yield
was found to be maximum 5.32 { ha' in RCr
- 684, followed by 5.11 1 ' in RCr - 41 and
4.83 1 ha'! in UD - 262 (Table 154).

Table 154. Volatile oil content of coriander accessions under CVT 2001-2002

Entry Grain yield (kg ha') Volatile oil (%) Volatile oil yield (1 ha')
JCO - 283 544 0.55 2.99
UD - 744 757 0.50 3.78
UD - 262 1075 0.45 4.83
RCr - 684 1183 2 045 5.32
DH - 246 639 0.45 2.87
DH - 208 739 0.45 3.32
LCC- 128 237 0.45 1.06
UD - 743 738 0.40 2.95
RCr - 41 1278 0.40 5.11
Local check 592 0.38 224
JCO - 387 308 0.35 1.07
LCC-133 213 0.35 0.74
Range 213-1278 0.35-0.55 0.745-5.32

R | 4 |
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The mean of volatile oil content of  oil of 4.58 1 ha! was recorded in UD - 744
the entries evaluated under CVT over followed by 4.14 1 ha' in RCr - 41 and

three years (1999-2000 to 2001-2002) DH - 246 and 4.04 1 ha' in RCr - 684
indicated that the highest mean volatile (Table 155).

Table 155. Volatile oil content of coriander accessions under CVT (1999-2000 to 2001-2002)

Entry Mean grain Volatile oil (%) Mean oil
yield (kg ha') 1999-2000  2000-01 2001-02 Mean yield (1 ha')
UD - 744 983 0.45 0.45 0.50 0.466 4.580
DH - 246 996 0.40 0.40 0.45 0.416 4.140
LCC-128 321 0.40 0.32 0.45 0.391 1.250
DH - 208 899 0.30 0.35 0.45 0.366 3.290
RCr- 4] 1183 0.30 0.35 0.40 0.350 4.140
UD - 743 992 0.30 0.35 0.40 0.350 3.470
Local ch. 592 0.35 0.35 0.38 0.360 2.070
LCC-133 295 0.30 0.32 0.35 0.325 0.950
JCO-283 710 - 0.35 0.55 0.450 3.190
UD - 262 940 - 0.40 0.45 0.425 3.995
RCr - 684 1078 - 0.30 0.45 0.375 4.042
JCO - 387 270 - 0.37 0.35 0.362 0.978
Range 270-1183 0.325-0.466 0.97-4.578

Table 156. Volatile oil content of coriander

In IET, 8 entries along with 5 checks
accessions under IET (2001-2002)

were evaluated during 2001-2002 for volatile

oil content. The volatile oil ranged from Entry Seed yield Volatile oil

0.41% 10 0.575%. The promising entries with (kg ha') (%)

respect to volatile oil are UD - 380 (0.575%),

UD - 483 (0.55%), UD - 42 (0.54%), UD - D ">%0 f% o

317 (0.48%), UD - 36 (0.46%) and UD - 728  yp .42 469 0.540

(0.45%) (Table 156) UD - 317 417 0.485
UD - 36 486 0.460
UD - 728 764 0.450
UbD - 748 326 0.420
UD-310 260 0415
RCr - 435 830 0.450
RCr - 446 555 0.575
RCr - 684 483 0410
RCr - 436 271 0.500
Local check 243 0.500
Range 243-830 0.41-0.575

cC____ B
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Twelve entries of coriander were
received from Hisar centre for evaluating
volatile oil content. The volatile oil content
ranged from 0.3% to 0.525%. Some of the
common entries, which were also grown at
Jobner, were compared for volatile oil
content (Table 157). There was not much
variation in volatile oil content in these
accessions grown at Jobner and Hisar.

Table 157. Volatile oil of coriander entries
at Hisar and Jobner

Entry Volatile oil (%)
Jobner Hisar
JCO-283 0.55 0.500
UD -744 0.50 0.400
DH - 246 0.45 0.450
DH - 208 0.45 0.425
UD - 743 0.40 0.400
LCC- 128 0.45 0.300
LCC-133 035 0.350
JCO - 387 0.35 0.400
DH - 266 - 0.525
DH - 259 - 0.475
DH-35 - 0.400
Narnaul Sel. - 0.400

The effect of biofertilizer on volatile
content of coriander was studied and it was
found that biofertilizer did not affect the
volatile oil content in coriander (Table 158).

Table 158. Effect of biofertilizer on volatile
oil content of coriander

Treatment Volatile oil (%)
Tl N100% +A+FYM5St 0.500
T2-N75%+ A+ FYM5t 0.425
T3-N50%+A+FYMS5t 0.450
T4-NO+A+FYMS5t 0.466
TS-NO+AO+FYMSt 0.450
T6-NO+A+FYM 10t 0.500
T7-NO+AO0+FYM 10t 0.460
T8-N100% +A 0+FYMO 0.400
T9-NO+A+FYMO 0.400
TIO-NO+AO0+FYMO 0.425

N- Inorganic nitrogen, A- Azospirillum

COR/CM/1 Nutrient Management Trial
COR/CM/1.1 Response of coriander to
micronutrients

(Kumarganyj)

Kumarganj

The trial was initiated during 2001
with 13 treatments in RBD. Maximum seed
yield was obtained in T13 followed by T1
during 2002-03. The three years data
revealed non significant differences in yield
among the treatments T13, T9 and T7
(Table 159). .
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Table 159. Effect of micronutrients on the yield of coriander - Kumarganj

Treatment Yield (q ha')
2000-01 2001-02 2002-03 Mean

T1 - Control 13.35 19.76 19.20 17.43
T2 - Zinc sulphate 20 kg ha" as soil

application 14.25 17.45 16.89 16.19
T3 - Zinc sulphate 0.5% as foliar spray 14.30 19.53 16.19 16.67
T4 - Zinc sulphate 10 kg ha' + 0.25%

foliar application 15.50 18.61 17.58 17.23
TS - Ferrous sulphate 10 kg ha'!

as soil application 14.65 19.30 18.51 17.48
T6 - Ferrous sulphate 0.25% as foliar

application 14.46 19.07 16.42 16.65
T7 - Ferrous sulphate S kg ha'! +

0.125% as foliar application 15.85 22.54 17.12 18.50
T8 - Magnese sulphate 25 kg ha'!

as soil application 14.56 22.08 16.43 17.68
T9 - Mangnese sulphate 0.25%

as foliar application 14.20 21.85 18.51 18.18
T10 - Mangnese sulphate 12.5 kg ha'!
+0.25% as foilar application 14.65 19.53 16.20 16.79
T11 - Copper sulphate 25 kg ha' as

soil application 13.30 20.92 17.81 17.34
T12 - Copper sulphate 0.5% foliar

application 13.45 19.53 18.28 17.08
T13 - Copper sulphate 12.5 kg ha'! +

0.25% foliar application 13.20 22.20 21.05 18.81
CD (5 %) 0.15 2.68 4.45

CV% - 19.00 14.91
COR/CM/1.2  Efficacy of biofertilizer 2001-02 revealed that application of 100,

using Azospirillum on coriander
(Coimbatore, Jobner, Kumarganj and
Guntur)

Jobner
The trial was initiated during 2000-
2001 rabi with 10 treatments. Results during

75 and 50% of recommended dose of
inorganic N + Azospirillum 1.5 kg ha' +
FYM 10 t ha', FYM 10 t ha'and N 100%
alone produced significantly higher number
of umbels plant”', number of seeds umbel”’,
and seed yield ha' over control. Maximum
seed yield of 942 kg ha' was obtained with
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the application of inorganic N 75% +
Azospirillum + FYM 5 t ha! and was at par
with inorganic N 100% + Azospirillum +
FYM 5 t ha’, inorganic N 50% +
Azospirillum + FYM 5 tha' but significantly
higher over rest of the treatments.

Pooled analysis of two years data (Table

160) revealed that all the treatments except
Azospirillum and FYM 5 t ha'! alone recorded
significantly higher seed yield over control.
Application of N 100% + Azospirillum +
FYM 5 t ha'! recorded maximum mean seed
yield of 790 kg ha’', closely followed by N
75% and N 50% + Azospirillum + FYM 5
t ha' and inorganic N 100% alone.

Table 160. Effect biofertilizer, Azospirillum on seed yield of coriander - Jobner

Treatment Seed yield (kg ha')

2000-2001 2001-2002 Mean
Inorganic N 100% + Azospirillum + FYM 5 t ha'! 662 918 790
Inorganic N 75% + Azospirillum + FYM S t ha'! 586 941 764
Inorganic N 50% + Azospirillum + FYM 5 t ha'' 555 926 741
Azospirillum + FYM 5§ t ha' 509 732 621
FYM 5 t ha'! alone 477 648 563
Azospirillum + FYM 10t ha 601 730 666
FYM 10 t ha 555 707 631
Inorganic N 100% alone 623 810 717
Azospirillum 1.5 kg ha! alone 524 633 579
Control 431 602 517
CD (5%) 094 100 089
Coimbatore

The trial is in the third year of progress
with 10 treatments. The highest yield of 738.3
kg ha' was registered by the application of
inorganic N 50% + Azospirillum 1.5 kg ha’!
as seed treatment + FYM 5 t ha' (T3)
compared to 543 kg ha’' in the control
(recommended dose of fertilizer). The yield
recorded in T3 was on par with the treatments

T2 (inorganic N 75% + Azospirillum 1.5 kg
ha' as seed treatment + FYM 5 tha') and T
(inorganic N 100% + Azospirillum 1.5 kg ha
I'as seed treatment + FYM 5 t ha'), which
respectively recorded yield of 717 and 710
kg ha'. Seed treatment with Azospirillum 1.5
kg ha' alone gave the lowest yield (304 kg
ha') (Table 161).
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Table 161. Effect of biofertilizer, Azospirillum on growth, yield attributes and yield of
coriander - Coimbatore

Treatment Plant.  No.of No.of No.of No.of No.of Yield Yield
height ~ primary secondary umbels umbelets seeds (g plot') (kg ha')
(cm)  branches branches plant'  umbel’  umbel!

T1 - Inorganic N 100% + 64.2 13 18.7 35.0 7.1 61.8 3550 710.0

Azospirillum 1.5 kg ha! :

ST+ FYM S t ha'!

T2 - Inorganic N 75% +  66.0 1.1 18.0 37.7 1.1 66.3 3585 7170
Azospirillum 1.5 kg ha'
ST+ FYM 5t ha'

T3 - Inorganic N 50% +  68.6 8.0 22.3 39.0 12 694  369.15 7383
Azospirillum 1.5 kg
ha'’ ST+ FYM 5t ha'

T4-FYMSt ha'+ 61.6 6.7 153 31.7 1.0 59.3 236.5 4730
Azospirillum 1.5 kg ha't

ST ha'

T5-FYM Stha'alone  55.1 6.7 16.3 29.7 6.3 454 2150 4300
T6 -FYM 10 tha' + 63.6 7.0 17.0 30.3 6.7 43.7 2525 5050
Azospirillum 1.5 kg

ha' ST ha'

T7-FYM 10 t ha' alone. 59.6 7.0 16.7 30.7 6.5 45.8 2260 4520
T8 - Azospirillum 1.5 50.1 53 13.7 21.3 5.5 35.4 1520  304.0
kg ha' ST alone

T9 - Inorganic N 517 6.3 16.0 30.0 6.5 41.7 230.0  460.0
100% alone

T10 - Control 63.6 13 17.0 33.0 6.8 59.9 2715 5430
CD (5%) 6.1 1.7 32 0.7 53 48.7
Kumarganj

The experiment was initiated during  with T6 during thé year 2002-03. However,
2000-01 with 7 treatments. Maximum seed  pooled mean yie]d‘»of three years showed
yield of 24.76 g ha' was obtained in T6. The maximum seed yield of 25.85 q ha! in T4
yield obtained in T4 and T3 were at par (Table 162).
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Table 162. Effect of biofertilizer, Azospirillum on the yield of coriander (2000 to 2003) -

Kumarganj
Treatment Yield (q ha'')

2000-01 2001-02 2002-03 Mean
T1 - N 100% + Azospirillum 50 g + 18.05 12.96 20.60 17.20
FYM S tha!
T2 -N75% + Azospirillum 50 g + 17.85 10.88 23.14 17.29
FYM S tha'
T3 -N50% + Azospirillum 50 g+ 17.72 17.59 24.53 19.94
FYM 5 tha'
T4-FYM 5 tha' + Azospirillum 50 g 15.97 18.98 22.68 25.85
T5 - FYM 5 t ha' alone 15.65 15.74 24.30 18.56
T6 -FYM 10 t ha'! + Azospirillum 50 g 15.66 19.90 24.76 20.10
T7 - FYM 10 t ha'! alone 15.80 25.50 23.15 21.46
CD (5 %) 1.65 432 3.81
CV% 9.50 9.31
Guntur

The programme was started during
2000-2001. During 2002-03 rabi season, ten
different treatment combinations of inorganic
N, FYM and Azospirillum were evaluated
with three replications in Randomized Block
Design. During 2002-03 due to heavy rainfall
and prolonged drought in the kharif and rabi
seasons, germination was affected resulting
in poor yields. Among the ten treatments
evaluated, Tl recorded maximum plant

height, number of primary and secondary
branches (50.1 cm, 6 and 6.5, respectively).
T1, T2 and T3 were on par and recorded
significantly more umbels per plant (9.1, 8.7
and 8.5, respectively) and umbellets per
umbel (6.2, 5.1 and 5.4 respectively). Among
the ten treatment combinations, T1 recorded
highest yield (354 kg ha'') and on par with T2
(335 kg ha') and T3 (325 kg ha') but
significantly superior to control (229 kg ha')
(Table 163).

Table 163. Efficacy of biofertilizer, Azospirillum on the yield of coriander - Guntur

Treatment Plant No.of No.of No.of No.of  Yield Yield
height ~ primary secondary umbels umbellets (g plot') (kgha')
(cm) branches branches plant'  umbel"

T1 - N 100% + Azospirillum + 50.1 6.0 6.5 9.1 59 426.0 354.0

FYM 5 t ha'

T2 -N75% + Azospirillum + 483 58 6.4 8.7 5.8 404.0 335.0

FYM 5t ha'

T3 -N50% + Azospirillum + 47.4 54 6.3 8.5 58 392.0 325.0

FYM 5tha’
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T4 - Azospirillum + FYM Stha! 447 5.2 54 1.6 53 360.0 290.0
TS -FYM 5t ha' alone 40.3 5.1 5.1 7.4 5.1 364.0 2750
T6 - Azospirillum + FYM 10 kg 483 5.4 5.8 7.7 5.7 371.0 308.0
T7 - FYM 10 kg alone 42.7 53 53 7.8 55 342.0 284.0
T8 - N 100% 50.1 5.5 5.8 8.0 5.4 352.0 292.0
T9 - Azospirillum only 42.6 4.3 4.6 5.1 5.0 312.0 259.0
T10 - Absolute control 36.3 38 3.6 44 4.1 275.0 229.0
CD (5%) 8.5 0.98 1.3 1.7 0.68 51.8 45.7
CV% 11.0 1.1 135 13.2 14 8.4 9.0
COR/CP/1  Disease Management Trial  during 2000-01. The results of the trial on

COR/CP/1.1 Survey to identify disease
incidence, collection and identification of
causal organisms

(Dholi)

Dholi
Report not received.

COR/CP/1.2 Management of wilt and
powdery mildew diseases in coriander
(Coimbatore, Kumarganj, Dholi, Jagudan,
Raigarh and Jobner)
Coimbatore

Wilt disease: The trials were initiated

coriander wilt revealed that seed treatment
with Pseudomonas fluorescens (10 g kg') +
soil application (5 kg ha') recorded the lowest
disease incidence of 27.05% with the highest
disease reduction of 60.51%. This was
followed by seed treatment with Trichoderma
viride (4 g kg') + soil application which
reduced the disease by 59.81%. These two
treatments recorded the yield of 691.7 and
686.7 kg ha' respectively compared to 565
kg ha'' in the treatment with Bacillus subtilis
+ soil application which recorded the highest
disease incidence (40.25%) (Table 164).

Table 164. Effect of biocontrol agents on coriander wilt disease - Coimbatore

Treatment Wilt disease Discase Yield Yield

incidence reduction (g plot') (kg ha')
(%) (%)

T1 - ST with carbendazium 2 g kg*! 24.78 (31.80) 63.82 347.65 6953

T2 - ST with Trichoderma viride

4 gkg'+SA Skgha! 27.53 (31.60) 59.81 34335  686.7

T3- ST with T. harzianum 4 g kg + 34.75 (36.10) 49.27 33775 6755

soil application 5 kg ha'!

T4 - ST with Bacillus subtilis + soil application ~ 40.25 (39.40) 41.24  311.85 6237

T5 - ST with Pseudomonas fluorescence

10 gkg' + SA with carbendazim Skg ha' 27.05 (31.30) 60.51 34550  691.7

T6 - ST 2 g kg' + soil drenching 20.37 (26.80) 70.26  350.03 700.05

T7 - Control 68.50 (55.50) - 282.50  565.0

CD (5%) 2.05 435

ST - Seed treatment, SA - Soil application, Values in parentheses are arc-sine transformed values

R 149
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Powdery mildew disease: A field trial
was conducted during 2002-2003 rabi season
with seven treatments and three replications
in RBD to evolve effective disease
management strategy using botanicals in
coriander. A total of five plant products were
used. Except neem seed kernel (5%) all the
other extracts were used at 10 per cent
concentration. Tridemorph (0.1%) was used
as chemical check. Plants were sprayed thrice
i.e. first spray at 30 days after sowing and the
second and third sprays at 15 days intervals.
Observations on disease incidence were
recorded 15 days after third spray.

The treatment T2, three sprays with
neem seed kernel extract (NSKE) 5% was
effective in reducing the incidence by
65.40% and increasing the yield by 48.18%
(711.30 kg ha''). This was followed by T3,
leaf extracts 10% of Vitex negundo and TS
(Prosophis juliflora) which reduced the
disease incidence by 55.97 and 53.77%
respectively and increased the yield by
31.94% (633.33 kg ha') and 29.18%
(620.05 kg ha'), respectively. Tridemorph
(0.1%) registered lowest disease incidence
(19.97) and the highest yield of 737.40 kg
ha' (Table 165).

Table 165. Effect of plant extracts on powdery mildew disease of coriander (2002-2003
rabi season) - Coimbatore

Treatment Disease index Disease Yield Yield Increase
(PDD) reduction plot'(g) (kg ha')  over control
over control (%) (%)

T1 - Neem cake 48.45 (44.10) 50.17 295.28 590.56 23.03
T2 - Neem seed kemel 33.65 (35.44) 65.40 355.65 711.30 48.18
extract (NSKE)

T3 - Vitex negundo 42,70 (40.78) 55.97 316.67 633.33 31.94
T4 - Ipomea carnea 55.06 (47.90) 43.38 289.30 578.59 20.53
T5 - Prosophis juliflora 44.95 (42.08) 53.77 310.03 620.05 29.18
T6 - Tridemorph 19.97 (26.54) 79.50 368.7 737.40 53.621
T7 - Control (unsprayed) 97.25 (80.58) - 480.0 -
CD 2.17 55.30

Values in parenthesis are arc-sine transformed values

Kumarganj

The experiment was started in 2000-01
with 7 treatments in RBD. Incidence of wilt
disease was not high during the year. Seed
treatment (T6) with carbendazim 0.2% and
soil drenching had lowest wilt incidence of
5.83% over control (17.50%) with maximum
seed yield of 21.06 q ha'. T6 reduced

(53.36%) wilt disease increasing yield by
46.45% over controls (Table 166). Minimum
powdery mildew disease of 14.16% was
observed in seeds treated with carbendazim
0.2% (T1) whereas minimum stem gall disease
of 7.06% was observed in (T6) seed treatment
with carbendazim 0.2% and soil drenching.
Maximum reduction in disease was observed

R | 5 ()
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in T6 for wilt (53.96%) and powdery mildew
(42.37%) with increase in seed yield of 46.45%.

On the basis of two years pooled data it

was revealed that treatment T6 is effective in
reducing the wilt and stem gall diseases and
increasing yield in coriander (Table 166).

Table 166. Effect of fungicides and biocontrol agents on the incidence of wilt and powdery
mildew diseases and yield in coriander - Kumargang

Treatment Powdery Stem Reduction in disease  Seed Increase
Wilt  mildew gall incidence (%) yield in yield
(%) (%) PDI  disease  Wilt Powdery Seed (qha') (%)

(Seed) mildew

TI - Seed treatment with ~ 9.16 1416  20.00 7.73 4765 3220 6.7 20.13  39.98

carbendazim 0.2%

T2 - Seed treatment with  14.16  30.83 205 84 19.08 3050 18.05 25.52

T. viride & soil

application

T3 - Sced treatment with  11.66  36.66  20.16  9.86 3337 31.66 18.97 3191

T harzianum & soil

application

T4 - Seed treatment with 125 375 2366 8.53 3147 1979 - 1879  30.66

Bacillus subtilis

soil application

TS - Seed treatment with  14.16  36.66  25.50 8.26 19.05  13.55 17.82  23.92

P. fluorescence & soil

application

T6 - Seed treatment with ~ 5.83 275 17.00 7.06 5396 4237 1452 2106 4645

carbendazim 0.2% & soil

drenching

T7 - control 1750  46.66 295 8126 14.38

CD (5 %) 6.66 931 0.97 2.80

CV% 16.73 1593 6.59 8.52

Jobner

The trial was started during 2001-02 with
7 treatments in RBD. Out of seven treatments,
minimum wilt incidence of 3.5% with the
maximum seed yield of 863 kg ha' was
observed in the treatment where Trichoderma
harzianum was applied through seed treatment

as well as soil application, followed by seed
treatment with carbendazim and soil appli-cation
of carbendazim having 4.0% wilt with the seed
yield of 810 kg ha’. The control resulted in
maximum disease incidence (10.0%) and lowest
yield (543 kg ha') (Table 167).

SRR | 5 |



[Pt Report 20622055 ATGH7S ) [

Table 167. Biocontrol of wilt of coriander — Jobner

Treatment Disease (%) Yield (kg ha')
Treatment with carbendazim @ 0.1% 6.75 626
Treatment with Trichoderma viride + soil application @ 0.4% 5.00 710
Treatment with T. harzianum + soil application @ 0.4% 3.50 863
Treatment with Bacillus subtilis + soil application @ 0.4% 8.00 585
Treatment with Pseudomonas flourescence + soil application @ 0.4%  7.00 576
Seed Treatment with soil drenching of carbendazim 0.1% 4.00 810
Control ' 10.00 543
CD (5%) 1.06 054
CV% 11.05 531

Dholi, Jagudan and Raigarh

Reports not received.
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CUMIN

CUM/CI/1  Genetic Resources
CUM/CI/1.1 Germplasm collection,
characterization, evaluation, conservation
and screening against diseases

(Jobnei and Jagudan)

Jagudan

This centre maintains 183 accessions
under germplasm. Among the 183 genotypes,
promising lines viz., JC - 94-61, 95 -10, 95 -
11,95-12,95-22,95-28,95 - 30,95 - 32,
95-35,95-37,95-90,95-104,95-113,95
-127,95 -128, 96 -18, 96 - 34, 96 - 38, 96 -
47,99 - 24,99 - 40, 99 - 42, 99 - 43, JC -
2000-28, JC - 2000-55, JC - 2000-56, JG -
2000-58, JC - 2000-60, JC - 2000-65, JC -
2000-66 and JC - 2000-72 with yield ranging
from 362 to 1544 kg ha’', were identified.

During the crop period, the blight
incidence was not noticed under natural
condition. Out of 33 entries, none of the
entries was found resistant to powdery
mildew disease. The minimum incidence of
disease was recorded in JC - 2000-11 (5.0%),
JC -2000-20 (7.5%), 1C - 95-77 (71.5%), IC
- 96-54 (8.75%) and JC - 96-57 (8.75%),
while other entries showed slightly higher
incidence of powdery mildew disease. JC -
2000-22, JC - 2000-27, JC - 2000-29, JC -
2000-72 and JC - 94-167, recorded higher
incidence of the disease (Table 168).

Table 168. Screening of germplasm against
powdery mildew disease - Jagudan

Entry PDI
JC - 2000-3 10.00
JC-96-6 12.50

JC -2000-11 5.00
JC - 96-7 18.75
JC - 2000-20 7.50
JC -96-37 15.00
JC - 2000-21 15.00
JC -96-42 10.00
JC - 2000-22 90.00
JC -96-53 12.50
JC - 2000-27 70.00
JC-96-54 8.75
JC - 2000-28 40.00
JC -96-57 8.75
JC - 2000-29 95.00
JC -99-16 12.50
JC - 2000-68 50.00
JC-99-17 15.00
JC - 2000-71 30.00
JC-99-19 12.50
JC - 2000-72 95.00
JC-99-22 15.00
JC -94-167 60.00
JC-99-35 17.50
JC-95-9 10.00
JC-99-44 35.00
JC-95-24 10.00
JC - 2000-70 30.00
JC-95-77 7.50
GC - 2(check) 30.00
JC-95-138 12.50
GC - 3(check) 20.00
JC -96-5 10.00

During the year, 12 entries were tested
in wilt sick plot and wilt affected field
separately. In wilt sick plot, JC - 2000-3, JC -
2000-21,JC - 2000-22, JC - 2000-29, JC - 2000-
72 and GC - 3 showed lower incidence of wilt
disease compared to GC - 2 (check) (Table 169).
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Table 169. Screening of germplasm against
wilt disease - Jagudan

Entry Wilt ( %)
JC -2000-3 45.07
JC - 2000-20 85.15
JIC - 2000-21 68.33
JC - 2000-22 75.45
JC - 2000-27 83.05
JC - 2000-28 8591
JC - 2000-29 71.28
JC - 2000-68 79.17
JC - 2000-71 83.47
JC - 2000-72 77.57
GC - 2 (check) 100.00
GC - 3 (check) 77.89

Jobner

This centre maintains 376 accessions at
present. In field conditions out of the ten
entries evaluated, minimum incidence of wilt
and powdery mildew diseases i.e. 5.00% and
1 score, respectively was observed in UC -
223 (check) with the maximum seed yield of
516 kg ha’', followed by RZ - 19 (check, 456
kg ha').and RZ - 209 (check, 466 kg ha'),
whercas maximum wilt (35%) and powdery
mildew (4 score), were observed in local
check with minimum seed yield of 169 kg
ha'. There was no incidence of blight disease
during the year (Table 170).

Table 170. Screening of cumin entries against diseases - Jobner

Entry Wilt Powdery mildew Blight Yield
(%) (0-5 score)  (0-Sscore) (kgha')

JC -94-148 05 1 0 366
RZ - 19 check 05 1 0 466
UC - 223 check 05 1 0 516
UC - 231 10 1 0 365
UC - 310 10 1 0 336
RZ - 209 check 10 1 0 456
JC-94-128 20 3 0 229
JC-94-37 25 3 0 248
JC-94-262 25 3 0 288
Local check 35 4 0 169
CD (5%) 3.97 - - 071
CV% 18.09 - - 1429
CUM/CI/2 Hybridization Trial

CUM/CI/2.1 Mutation studies and hybr-
idization programme in cumin

(Jagudan)
Jagudan

No standard breeding method is
available in cumin. Hence, to determine the

optimum day and time for emasculation and
pollination for more seed set, two trials on
pollination are being conducted in the cross
GC - 2 X Hairy cumin since 1998-99 (GC - 2
was selected for non-hairy with high yielding
character and Hairy cumin was selected for
marker gene) with the following treatments.
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Experiment -1: To determine optimum day
of pollination after emasculation

T1 - Pollination on 2" day after emasculation
T2 - Pollination on 3" day after emasculation
T3 - Pollination on 4" day after emasculation

T4 - Pollination on 2" and 3'Y day after
emasculation
TS - Pollination on 3" and 4" day after
emasculation

T6- Pollination on 2", 3" and 4" day after
emasculation

T7- No Pollination (only emasculation)
Experiment - 2: To find out proper time of
pollination in cumin hybridization programme
T1 - Pollination after emasculation at a time
T2 - Pollination same day at 11.00 AM
T3 - Pollination same day at 12.00 AM
T4 - Pollination same day at 13.00 PM
T5 - Pollination same day at 14.00 PM
T6 - Pollination same day at 15.00 PM

T7 - Pollination next day at 10.00 AM
T8 - Pollination next day at 11.00 AM
T9 - Pollination next day at 12.00 AM
T10 - Pollination next day at 13.00 PM
T11 - Pollination next day at 14.00 PM
T12 - Pollination next day at 15.00 PM

During the experimental years (1998-
2002), 7 to 23 seeds were harvested from
various treatments under both the trials. Due
to poor quality of seeds only one or two seeds
of F1 germinated and hairy type plant matured
in the treatment T8 (1999 - experiment-2), TS
(1999- experiment-1), T2, T4, T6 (2001-
experiment-1), T10 (2002- experiment-2). F2
seeds of hybrid plant were sown in subsequent
season and segregation was observed in all
F1 plants. It is concluded that emasculation
should be done before 10 AM in slightly pink
unopened flower bud and pollination next day
or third day or 2 and 3 day (twice) between
11 AM to 1 PM for successful hybridization
programme (Table 171).

Table 171. Hybridization in cumin (2001-2002) - Jagudan

Parents No. of Crosses F1 seeds Seeds germinated Hybrid plants observed
harvested (best) (hairy)
GC-2XHC 698 263 60 33 (4.7%)

To improve the quality of seed and
resistance to wilt disease, the following

crosses were made during 2001-02
(Table 172).

Table 172. Hybridization to improve seed quality and resistance to wilt disease

Parents No. of F1 seeds Seeds Non-splitting plants
Crosses harvested (best) germinated in F2

GC-3XGC-2 101 68 2 1

GC - 3 X W. Flower 30 7 2 1

&
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CUM/CI/3  Coordinated Varietal Trial
CUM/CL/3.2 CVT 1999 - Series IV

(Jagudan and Jobner)

Jagudan

The trial was conducted during rabi
1999-2000 to 2001-02 with eight entries i.e.
JC -94-37, JC - 94-128, JC - 94 -148, JC -
94-262 (Jagudan) and UC - 231, UC - 310
(Jobner) including checks, GC - 2 and GC - 3
(WR). The trial was laid out in a randomized
block design. The experiment was concluded
during 2001-02.

The yield differences among the
entries were found significant during all the
years. JC - 94-37 recorded significantly
higher yield (557 and 1056 kg ha') than
check variety GC - 2 during 1999-2000 and
2001-02, respectively. In the pooled data,
yield differences were found non-
significant among entries. However, JC -
94-37 gave 16.62 % and 6.56% higher yield
than GC - 2 and GC - 3 (WR), respectively.
It is concluded that none of the entries was
better than the wilt resistant variety, GC - 3
(Table 173).

Table 173. Performance of cumin varieties under CVT - Jagudan

Entry Yield (kg ha') Increase over control (%)
1999-2000  2000-01 2001-02 Average GC-2 GC-3
JC -94-37 557 1165 1056 926 16.62 6.56
JC - 94-128 503 1124 850 826 4.03 -
JC-94-148 473 994 922 796 - -
JC - 94-262 535 824 741 700 - -
UC - 231 420 1084 883 796 - -
UC- 310 541 1056 855 817 2.90 -
JGC - 2(check) 436 1058 889 794 - -
GC - 3(check) 476 1177 953 869 9.45 -
CD (5%) 87 188 128 NS
CV% 12.03 12.08 9.73 11.73
Jobner

The trial was conducted during rabi
1999 and 2001 with 10 entries in RBD. The
entries differed significantly for all the
characters studied. The mean days to
flowering ranged from 84.3 (JC - 94-262)

to 94.8 days (UC - 223, check), plant height
from 30.7cm (JC - 94-262)to 37.8 cm (UC
- 223, check), branches per plant from 3.3
(JC - 94-262) to 5.7 (UC - 223, check),
umbels per plant from 18.2 (JC - 94-262)
to 30.9 (UC - 223, check), umbellets per
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umbel from 3.9 (JC - 94-262) to 5.7 (UC -
223, check), seeds per umbel from 22.2 (JC
- 94-262) to 34.5 (UC - 223, check). The
check variety, UC - 223 recorded the
maximum seed yield of 516 kg ha’',
followed by RZ - 19 (check, 466 kg ha'),
RZ - 209 (check, 452 kg ha''), JC - 94-148
(366 kg ha') and UC - 231 (365 kg ha),
while lowest yield of 169 kg ha! was
recorded in local check.

The data on mean seed yield of the
entries evaluated during 1999-2000, 2000-
2001 and 2001-2002 indicated superior
performance of UC - 223 (check, 386 kg ha-
1) followed by RZ - 19 (check, 302 kg ha-1),
RZ - 209 (check, 301 kg ha-1) , UC - 231
(272 kg ha-1), UC - 310 (269 kg ha-1), JC -
04-148 (255 kg ha-1)and JC - 94-37 (201 kg
ha-1), while lowest yield of 178 kg ha-1 was
recorded in JC - 94-128 (Table 174).

Table 174. Performance of cumin accessions (1999-2000) - Jobner

Entry Yield (kg ha!)
1999-2000 2000-2001 20001-2002 Mean

UC - 223 (check) - 255 516 386
RZ - 19 (check) 265 174 466 302
RZ - 209 (check) 151 452 301
UC - 231 285 167 365 - 272
UC - 310 328 143 336 269
JC- 94-148 242 158 366 255
JC-94-37 236 119 248 201
JC - 94-262 168 113 288 190
Local check 271 102 169 181
JC-94-128 181 125 229 178
CD (5%) 055 039 071 -
CV% 15.21 17.7 14.29 -

CUM/CI/3.3 CVT 2001 - Series IV
(Jagudan)
Jagudan

The new CVT was started during
2002-03 in RBD with 8 entries. The yield

differences among the entries were found
significant. JC - 2000-72 gave
significantly higher yield (1126 kg ha'')
which was 15.96% and 10.28 % higher
than GC - 2 and GC - 3 (checks),
respectively (Table 175).
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Table 175. Performance of cumin accessions under CVT - Jagudan

Entry Days Daysto Plant  No.of No.of No.of No.of Volatle 1000  Yield  Increase over
to 50 maturnity  ht bran umbels umbel seeds oil  seeds (kgha')  control (%)

PBilow- (cm)  -ches plant' -lates umbel (%)  wt(g) GC2  GC3
ering plant’ umbel  -late

JC - 2000-21 59 109 233 70 276 53 6.2 36 4700 963

1C - 2000-22 60 110 24.8 85 314 54 6.5 41 4.680 978 - -

JC - 2000-27 58 108 259 1.1 246 53 6.3 42 4800 1035 659 1.37

JC - 2000-72 57 108 257 78 332 52 6.3 44 5160 1126 1596 10.28

UC - 341 54 102 297 57 283 5. 6.6 35 4800 856 -

UC - 342 56 102 310 63 283 - 5.1 6.3 38 4.700 951

GC - 2 (check) 53 98_ _ 311 -6577 27 52 6.2 30 5200 971 -

GC - 3 (check) 56 105 298 65 336 5.1 6.2 36 4400 1021 5.5

CV% 478

CD (5%) 69

CUM/CI/4 Varietal Evaluation Trial

CUM/CY/4.1 Initial evaluation trial
(Jagudan)

Jagudan

The ‘trial was started during 2001-02
with 12 entries in RBD. The yield differences
were found significant among the entries. The
entries JC - 2000-72 and JC - 2000-27 gave
significantly higher yield (949 kg ha'),

followed by JC - 2000-21 (941 kg ha™).

Two years pooled data indicated that
six entries viz JC - 2000-72, JC - 2000-28,
JC - 2000-27, JC - 2000-71, JC - 2000-21
and JC - 2000-22 gave significantly higher
yield compared to the best checks. The yield
of JC - 2000-72 was 38.03% and 21.43 %
higher than GC - 2 and GC - 3 (WR),
respectively (Table 176).

Table 176. Performance of cumin accessions under IET (2001-02 to 2002-03) — Jagudan

Entry Yield (kg ha') Increase over control (%)
2001-02 2002-03 Mean GC-2 GC-3
JC -2000-3 1067.00 827.00 947.00 19.27 5.69
JC - 2000-20 1120.00 802.00 961.00 21.03 7.25
JC - 2000-21 1086.00 941.00 1014.00 27.70 13.17
JC - 2000-22 1120.00 896.00 1008.00 27.00 12.50
JC - 2000-27 1180.00 949.00 1065.00 34.13 18.86
JC - 2000-28 1207.00 888.00 1048.00 32.00 16.96
JC - 2000-29 1050.00 781.00 916.00 15.37 2.23
JC - 2000-68 999.00 750.00 875.00 10.20 -
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IC - 2000-71 1138.00 91400  1026.00 29.22 14.50
IC - 2000-72 1227.00 94900  1088.00 37.03 21.43
GC - 2 (check) 823.00 764.00 794.00 - -
GC - 3 (check) 961.00 830.00 896.00 12.85 S
CD (5%) 205.00 109.00 112.00
CV% 1.21 7.48 10.00

CUM/CI/S Quality Evaluation Trial
CUM/CV/5.1 Quality evaluation in cumin
(Jobner)

Jobner
The volatile o1l content of 10 entries of
cumin accessions under CVT was evaluated,
which ranged from 3.2% t0 4.4% (Table 177).
The maximum volatile oil (4.4%) was
recorded in UC - 310 followed by 4.2% in
JC -94-128; 4.0% in JC - 94-148 and JIC -
94-262;3.8% in JC-94-37,RZ -19 and RZ -
209 and minimum (3.2%) in UC - 223.

The total yield of volatile oil ha'! depends
upon the grain yield. The volatile oil yield was
found to be maximum (17.7 1 ha') in RZ - 19,
followed by 17.17 1 ha' inRZ - 209, 16.51  ha''
in UC - 223 and 14.78 1 ha! in UC - 310 and
minimum (6.08 1 ha') in local check (Table 177).

The mean volatile oil content in cumin
entries in CVT over three years (1999-2000 to
2001-2002) indicated that highest mean volatile

Table 177. Volatile oil content of cumin
accessions under CVT (2001-2002)

Entry Grain yield Volatile oil
(kgha'y (%) Yield (1 ha')
UcC-310 336 4.4 14.78
JC - 94-128 229 4.2 9.61
JC - 94-148 366 4.0 14.64
JC - 94-262 288 40 1152
RZ - 19 check 466 3.8 17.70
RZ - 209 check 452 3.8 17.17
JC-94-37 248 3.8 9.42
Local check 169 3.6 6.08
UC - 231 365 3.6 13.14
UC-223 516 3.2 16.51
Range 169-516  3.2-44 6.08-17.70

oil (10.03 1 ha') was recorded in UC - 223
followed by 9.84  ha' in RZ - 19, 9.68 | ha'in
UC-310,9.18ha'inJC - 94-148 (Table 178).

Table 178. Volatile oil content of cumin accessions under CVT (1999-2000 to 2001-2002)

Entry Grain yield Volatile oil (%) Yield (1 ha')
(kg ha'') 99-00 00-01 01-02 Mean

JC-94-37 201 44 3.0 3.8 3.73 7.49

UC -310 269 3.6 2.8 44 3.60 9.68

JC-94-148 255 4.2 2.6 4.0 3.60 9.18

JC-94-128 178 37 2.8 4.2 3.56 6.33

RZ-19 302 3.6 24 3.8 3.26 9.84
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UC - 231 272 35
Local check 181 34
JC-94-262 190 3.1
RZ - 209 301 -
UC-223 386 -
Range 178-386

2.6 3.6 3.23 8.78
2.6 3.6 3.20 5.79
24 4.0 3.16 6.00
2.1 3.8 2.95 8.87
2.0 32 2.60 10.03

2.6-3.73 5.79-10.03

CUM/CM/1 Nutrient Management Trial
CUM/CM/1.1 Efficacy of biofertilizer
using Azospirillum on cumin

(Jobner and Jagudan)

Jobner

The experiment was conducted in
RBD with 10 treatments during 2000-01 and
2001-2002. All the treatments recorded

significantly higher seed yield over control
(Table 179). Maximum seed yield (218 kg ha
'Y was recorded with the application of N
100% + Azospirillum + FYM 5 t ha' which
was at par with that of N 75% and 50% +
Azospirillum + FYM 5 t ha'!, Azospirillum +
FYM S tha',N 100% and Azospirillum alone
but significantly higher over rest of the
treatments (Table 179).

Table 179. Effect biofertilizer, Azospirillum on growth and yield of cumin - Jobner

Treatment Plant  Bran- Umbels Umbell Seeds Test  Biologi- Seed
height ~ ches  plant'  ets  umbel' weigh cal yield yield
(cm)  plant™! umbel! (g (kgha') (kgha')
Inorganic N (100%) + 3730 640 2030 550 3080 433  913.00 218.00
Azospirillum + FYM 5 t ha'!
Inorganic N (75%) + 39.60 640 1930 500 2660 433  843.00 198.00
Azospirillum + FYM 5 t ha'!
Inorganic N (50%) + 3720 560 19.10 510 2760 433 79400 190.00
Azospirillum + FYM S t ha!
Azospirillum + FYM 5 t ha' 41.40 620  20.80 S0 3120 410 794.00 196.00
FYM S t ha' alone 3990 590 1850 490 2890 4.10 764.00 145.00
Azospirillum + FYM 10tha'  41.70 570 1890 520 2720  4.07 764.00 169.00
FYM 10 t ha! 3870 570 1850 500 2880 420 675.00 182.00
Inorganic N (100%) alone 4210 670 2090 470 2520 4.07 823.00 188.00
Azospirillum 1.5 kg ha' alone  40.50 590 1860 480 3070 397 753.00 200.00
Control 40.10 520 1510  S.00 2470 400 568.00 107.00
CD (5%) NS 0.44 NS NS NS NS 11200 31.00
CV% 523 429 .984 675 992 476 840 8380

Pooled analyses of two years data
expressed similar trend except FYM 5 t ha'',

which could not give significant increase in
seed yield (Table 180).
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Table 180. Effect of biofertilizer, Azospirillum on seed yield of cumin (pooled data) -

Jobner
Treatment Seed yield (kg ha'")
2000-2001 2001-2002 Mean
Inorganic N 100% + Azospirillum + FYM 5 t ha'! 196 218 207
Inorganic N 75% + Azospirillum  + FYM 5 tha'! 183 198 191
Inorganic N 50% + Azospirillum + FYM 5 t ha'! 183 190 187
Azospirillum + FYM S tha ! 142 196 169
FYM 5 t ha'! alone 114 145 130
Azospirillum + FYMI10 t ha'! 153 169 161
FYM 10 tha' 144 182 163
Inorganic N 100% alone 178 188 183
Azospirillum 1.5 kg ha "'alone 198 200 199
Contro] 144 107 126
CD (5%) 025 031 026
Jagudan $3 - Control

Report not received.

CUM/CP/1 Disease Management Trial
CUM/CP/1.2 Epidemiological study of
- Alternaria blight of cumin

(Jobner)

Jobner
Final report not received.

CUM/CP/2 Pest Management Trial
CUM/CP/2.1 Integrated Management of
pests-and disease of cumin

(Jagudan and Jobner)

Jagudan

The experiment was conducted with the
following treatments.

Main treatments
S1 - Seed treatment & soil application of
Trichoderma harzianum

S2 - Seed treatment of carbendazim
@ 0.1% + soil application of
Trichoderma harzianum

Sub treatments
T1 - Mancozeb 0.3%

T2 - Mancozeb 0.3% + Neem Oil 1 % +
Tipol 1%

T3 - Mancozeb 0.3% + Monocrotophos
0.04%

T4 - Mancozeb 0.3% + Acephate 0.075 %

TS - Hexacaconazole 0.05%

T6 - Hexaconazole 0.05% + Neem Oil
1 % + Tipol 1%

T7 - Hexaconazole 0.05% + Monocrotophos
0.04%

T8 - Hexaconazole 0.05% + Acephate
0.075%

T9 - Thiophenate methyl 0.07%

T10- Thiophenate methyl 0.07% +
Monocrotophos 0.04%

T11 - Control
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The results on blight disease showed that seed
treatment and soil application were not found
effective in checking the disease. The different
sprayings showed significant effect on the
control of blight. Among them, T1 (Mancozeb
alone) gave significantly higher control and it

was at par with rest of the treatments of
Mancozeb. Remaining treatments were also
found effective over control. The interaction was
non-significant. The pooled data on blight
disease and their interaction were non-
significant {Tables 181 & 182).

Table 181. Effects of fungicides and biocontrol agents on wilt disease of cumin (1999-

2000 to 2002-03) - Jagudan

Treatment Wilt (%) Mean
99-00 00-01 01-02 02-03

(A) Main treatments

S1 47.30 29.10 33.70 22.50 33.10
S2 81.40 17.90 38.50 27.40 41.30
S3 97.30 27.80 35.70 39.00 50.00
CD (5%) 15.70 NS NS 5.10 NS
(B) Sub treatments

Tl 76.50 13.50 39.20 22.90 38.00
T2 81.00 29.10 41.40 28.40 44.90
T3 69.20 20.40 43.60 26.40 39.90
T4 56.90 23.50 38.30 26.60 36.30
TS 86.80 32.40 24.60 30.90 43.70
T6 78.80 20.10 31.50 24.10 38.60
T7 74.60 24.10 16.60 28.10 35.90
T8 70.60 27.50 27.50 25.80 37.10
T9 71.00 32.80 37.70 32.60 47.70
T10 87.80 21.90 38.80 2930 39.00
T11 68.20 28.80 58.90 50.80 54.10
CD (5%) 15.50 NS NS 5.10 8.50
SxT NS NS NS 8.80 NS
CV% 21.75 70.62 75.11 18.26 44.11

Table 182. Effects of fungicides and biocontrol agents on blight disease of cumin - Jagudan

Treatment PD 1 Mean
99-00 00-01 01-02 02-03

(A) Main treatments

S1 61.70 11.30 34.50 25.20 33.10

S2 72.20 9.50 34.90 33.10 37.40

S3 95.20 9.80 32.50 32.20 42.40
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CD (5%)

(B) Sub treatments
Ti

T2

T3

T4

TS

T6

T7

T8

T9

Ti0

Til

CD (5%)
SxT
CV%

10.70

83.60
87.60
51.10
50.00
89.60
96.90
72.20
67.80
96.80
54.60
90.00
16.20
28.10
22.55

NS

5.70
9.60
9.40
9.00
9.60
9.40
7.50
10.70
10.80
9.90
20.10
3.00
NS
31.05

NS

19.30
23.30
23.40
23.60
35.10
32.10
41.10
35.40
42.50
33.40
66.80

5.60°

9.60
17.40

NS

28.70
27.10
26.40
33.10
31.30
27.60
33.30
33.10
31.10
29.30

30.70

NS
NS
39.46

NS

34.30
36.90°
27.60
28.20
41.40
41.50
38.50
36.80
45.40
31.80
51.90
NS
NS
29.18

Aphid infestation before spraying was
similar in all the treatments. After second
spray, main treatments showed non-significant
effect on aphid infestation, while all the sub-
treatments were found significantly superior
over control. Among the spraying treatments,
T10 (Thiophenate methyl 0.07% +
Monocrotophos 0.04%) showed significantly
minimum aphid infestation. However, it was
at par with treatments T7 (Heconazole 0.05%

+ Monocrotophos 0.04%) T3 (Mancozeb
0.3% + Monocrotophos 0.04%) and T,
(Mancozeb 0.3% + Acephate 0.075%). The
interaction was found non-significant.

Pooled data on aphid infestation before
spraying were non-significant. After second
spray, treatment T7 (Heconazole 0.05% +
Monocrotophos 0.04%) was found significantly
superior to all other treatments. The interaction
effect was found non-significant (Table 183).

Table 183. Effects of agrochemicals and biocontrol agent on aphid infestation in cumin

- Jagudan
Treatment Aphid index
99-00 00-01 01-02 02-03 Mean
Before After Before After Before After Before After Before After
spray  spray spray - Spray  spray Spray  Spray Spray  spray  spray
(A) Main treatments
S1 1.70 130  1.80 140 170 130 060 0.70 1.50  1.20
S2 1.90 170 1.70 140 170 140 040  0.60 140 130
S3 1.90 140 1.80 1.50 1.60 150 040 060 140 1.20
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CD (5%) NS NS NS NS
(B) Sub treatments

Tl 220 200 1.60 150
T2 240 230 190 1.40
T3 100 050 2.00 1.40
T4 1.80 160 190 1.20
TS5 2200 210 200 1.80
T6 220 190 170 1.40
T7 090 010 120 020
T8 1.80 1.10  1.80 1.30
T9 210 200 170 1.90
T10 1.10 050 1.90 1.50
Tl 2.60 190 .70 2.10
CD (5%) 040 050 NS 050
SxT NS NS NS NS
CV% 2237 3638 3175 3746

NS NS NS NS NS NS
1.60 140 040 060 140 140
1.80 150 020 060 160 150
1.90 120 040 020 130 0.0
190 110 060 020 150 1.00
1.80 170 060 120 160 170
1.40 130 050 090 140 140
130 08 040 020 050 030
1.60 1.10 060 030 150 1.00
160 160 060 110 150 1.70

_1.80 140 040 010 130 090
160 220 060 160 160 190
NS 040 NS 030 NS 050
NS NS 046 052 NS NS
2844 3278 5877 5001  3.09 38.12

Effect of main treatments on yield was
non-significant. Among the spraying
treatments, treatment T3 (Mancozeb 0.3% +
Monocrotophos 0.04%) gave higher yield and
it was at par with T4 (Mancozeb 0.3% +
Acephate 0.075%), T1 (Mancozeb 0.3%), T6
(Heconazole 0.05% + Neem oil 1% + Tipol
1%), TS (Heconazole 0.05%), T2 (Mancozeb

0.3% + Neem oil 1% + Tipol 1%) and T8§
(Heconazole 0.05% + Acephate 0.075%)
treatments but significantly higher than rest
of treatments. The interaction effect was also
found significant. In pooled data, seed yield
of cumin was non-significant among different
treatments. The interaction effect was also
found non-significant (Table 184).

Table 184. Effects of fungicides and biocontrol agents on yield of cumin - Jagudan

Treatment Yield (kg ha™')

00-01 01-02 02-03 Mean
(A) Main treatments
S1 273 56 195 175
S2 342 54 178 192
S3 312 89 187 196
CD (5%) NS NS NS NS
(B) Sub treatments
Tl 446 65 204 238
T2 285 53 188 175
T3 332 68 226 209
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T4 282 103 225 203
TS 285 71 192 182
T6 282 70 195 182
T7 268 60 174 167
T8 261 71 187 173
T9 301 47 170 173
T10 326 60 163 183
TiI 332 80 133 175
CD (5%) 96 NS 45 NS
SxT NS NS NS NS
CV% 32.85 94.18 25.62 39.57

From the pooled results, it can be concluded that in this integrated experiment
concluded that the seed treatment and soil neither integration nor individual treatments
application of T. harzianum were not effective ~ were effective for the control of wilt and blight
for controlling wilt and blight diseases and  diseases.
aphid infestation. For the control of aphid, two
sprays of monocrotophos and acephate were
found more effective. Further it can be also

Jobner
Report not received.
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FENNEL

FNL/CI/1 Genetic Resources
FNL/CI/1.1 Germplasm collection, char-
acterization, evaluation, conservation and
screening against diseases

(Jobner, Jagudan, Hisar, Kumarganj and

Dholi)

Kumarganj

The programme was started during 1996-
97. Atpresent, the centre holds 27 accessions.

Evaluation of 27 germplasm for there years
showed NDF - 5 as the highest seed yielder
(25.34 q ha'') followed by NDF - 6 and NDF -
25(22.91 and 22.21 g ha') during the year 2002-
03. NDF-1,2,4,10to 18, 20, 21, 23, 24 and
27 had lowest incidence of blight after one spray
of fungicide under field conditions. Maximum
of 10% blight incidence was observed in NDF -
19 during the year 2002-03. Three years pooled
data revealed that NDF - 5 was maximum seed
yielder (21.74 q ha), followed by NDF - 6
(20.10 q ha') (Table 185).

Table 185. Performance of fennel germplasm accessions (2000-03) - Kumarganj

Germplasm Yield (q ha'')
2000-01 2001-02 2002-03 Mean

NDE -1 15.60 12.92 13.54 14.02
NDF -2 16.20 17.50 13.88 15.86
NDF -3 15.56 16.25 15.97 15.92
NDF -4 16.33 8.75 13.19 12.75
NDF -5 16.96 22.92 25.34 21.74
NDEF - 6 16.53 20.83 2291 20.10
NDF -7 15.66 13.33 6.94 11.97
NDF - 8 15.83 16.25 11.80 14.62
NDF -9 15.0 11.25 9.72 11.99
NDF - 10 16.26 20.42 16.66 17.78
NDF- il 15.66 14.17 16.21 15.34
NDF - 12 15.90 12.08 21.17 16.38
NDF - 13 15.50 16.67 9.37 13.84
NDF - 14 16.20 1542 14.92 1591
NDF - 15 15.20 12.92 14.23 14.11
Jagudan

The centre maintains 202 accessions
under germplasm. Among the 202 genotypes
evaluated, promising lines viz., JF - 472-5,
546, 597, 529-3, 530, 563, 569, 582, 592-1,
192, 275, 351-1-1, 351-2-1, 351-5, 351-5-1,
412, 420-3-4-1, 442-1, 444-1, 456-2, 461-1,
472-2-2, 490, 494, 497, 499, 500-1, 501-2,

513-1,513-2,519,535-1, 536,551,571, 574,
EC - 243383 and 206924 were identified with
grain yield ranging from 55 to 350 g plant'.

In fennel, 47 plants selected during the
2001-02 from segregating materials of this
centre, were sown and evaluated during
2002-03. Among them 30 true type and good
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performed entries were selected for next
generation. Fifty three plants having earliness
and dwarfness were selected from nursery
during kharif season, selfed them and
sufficient seeds were collected for further
study. Based on different useful characters,
105 plants were selected in kharif season,
selfed them and sufficient seeds were
collected for next generation. During the year,
Ramularia blight disease was not observed.

Hisar

This centre holds 74 accessions.
Seventy accessions of fennel were evaluated
using PF - 35, GF - 1 and Local as checks
during 2001-2002. The seed yield of the
germplasm ranged from 245 g (HF - 173) to
925 g (HF - 154) per plot. Thirty four lines
gave higher seed yield than the highest
yielding check (PF - 35). The most promising
lines were HF - 102, HF - 104, HF - 107, HF
- 116, HF - 119, HF - 154, HF - 162 and HF -
164. These lines were maintained by sib
mating under muslin cloth and self seed of
all the lines have been harvested.

Jobner

This centre maintains 203 germplasm
accessions. Eleven accessions along with
checks local, RF - 101 and RF - 125 were
evaluated for volatile oil content. The volatile
oil content ranged from 1.85% to 2.35%
(Table 186). The promising entries with
respect to volatile oil were UF - 41 (2.35%),

UF - 40 (2.2%), UF - 84 (2.1%), UF - 165

(2.0%), UF - 126 (2.0%) and Jhola local
(2.0%) (Table 186).

Table 186. Volatile oil of germplasm
accessions of fennel - Jobner

Entry Yield (g plant')  Volatile oil (%)
UF - 41 40.0 2.35
UF - 40 58.0 2.20

UF - 84 44.0 2.10
UF - 165 58.0 2.00
UF - 126 48.0 2.00
Jhola local 46.0 2.00
UF - 11 58.0 1.85
RF - 101 (check) 27.2 2.00
RF - 125 (check) 40.0 2.10
UF - 143 27.0 1.95
Local check 23.2 2.00
Range 23.2-58.0 1.85-2.35

Eleven entries of fennel received from
Hisar centre were also evaluated for volatile
oil content. The volatile oil content was
found in the range of 2.2% to 2.4%. Some
of the common entries, which were also
grown at Jobner, were compared for volatile
oil content. The volatile oil content was
found to be much higher in entries grown
at Jobner compared to those grown at Hisar
(Table 187).

Table 187. Volatile oil content in fennel
grown at Jobner and Hisar

Entry Volatile oil (%)
Jobner Hisar
UF- 177 2.80 2.40
HF - 116 2.80 2.40
UF - 179 2.60 220
JF - 234 2.60 2.15
JF - 332 2.53 225
UF- 178 2.50 2.40
JF - 303 2.46 2.40
Local 2.46 220
GF-1 - 2.30
PF - 35 - 2.30
HF - 107 - 2.20
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Dholi

The centre maintains forty four
germplasm accessions and tested for
identifying promising lines for higher yield.
Out of forty four genotypes, only five namely,
RF - 55, RF - 27, RF - 39, RF - 31 and RF -
23 produced higher yield which varied from
0.15 kg to 0.20 kg plant™.

FNL/CI/2.1 Mutation studies
crossing programme in fennel
(Jagudan)

Jagudan

F1 seeds of [JF-399-1-2 X GF-2 (38
seeds) and JF - 427-3-1 X GF - 2 (29 seeds)],
collected during 2001-02 were sown in
nursery but none of the seeds germinated. The

and

FNL/CI/’2  Hybridization trial following crosses were made during 2002-03.
Parents No. of crosses F1 seeds harvested Purpose
GF - 399-2 X GF-2 100 43 To study Heterosis
and sterility

GF - 427-1-3-3 X GF-2 50 17
GF -427-1-3-1 X GF-2 50 13
FNL/CY/2.2 Inter-varietal hybridization UFM)-1 X HF - 104 175
for evolving high yielding varieties UF(M) - 1 X RF - 101 200
(Jobner) UF(M) - 1 X UF - 90 220
Job UF- 133 XJF-25 175

¢ ”elr el varietal diall 4o UF-133XLocal 300

n fennel, varietal diallel was made e 4, (check) 140

among 9 diverse varieties in 2000-2001 and
evaluated in 2001-2002. Among 36 crosses,
14 crosses recorded better yield than the best
check variety (RF - 101) (Table188).

Table 188. Evaluation of F1’s in fennel For
Yield - Jobner

Cross Seed yield (g plot™)
UF-90 X HF - 71 200
UF-90 X JF-25 200
UF-90 X HF - 104 225
UF-90 X UF - 133 150
UF - 90 X Local 200
RF -101 X HF - 104 150
RF - 101X JF - 25 250
RF-101 X UF-133 150
RF - 101 X Local 150

FNL/CI/3 Coordinated Varietal Trial
FNL/CI/3.1 CVT 1994/1997-Series I11
(Jobner, Jagudan and Hisar)

Jagudan

The trial was undertaken with eight
entries i.e. JF - 186, JF - 192 and JF - 200
from Jagudan (Gujarat); UF - 143 and UF -
144 from Jobner (Rajasthan) and HF - 33 and
HF - 39 from Hisar (Haryana) including GF -
2 as check for five years (1997-98 to 2001-
02) in randomized block design with four
replications.

The grain yield differences were
found significant during all five years,
except in 1999-2000. During 1997-98,
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1998-99, JF - 192 did not differ significantly ~ than check. Average grain yield was highest
for yield over check (GF - 2). However, inJF-192 (2489 kg ha"') followed by JF -
during 2000-01 and 2001-02, JF - 192 200 (2355 kg ha'). JF-192 gave 12.17 %
recorded significantly higher grain yield higher yield than GF - 2 (Table 189).

Table 189. Performance of fennel accessions (1997-1998 to 2001-2002) - Jagudan

Entry Yield (kg ha'!) Average  Increase
1997-98  1998-99  1999-00 2000-01  2001-02 Yield over
(kg ha') control (%)

JF - 186 2766.00  2606.00  2181.00 1925.00 1619.00  2219.00 -
JF-192 2618.00  2743.00  2645.00 2287.00 2153.00  2489.00 12.17
JF-200 2833.00  2606.00  2489.00 2038.00 1788.00  2351.00 5.95

UF - 143 2360.00  2307.00  2181.00 2183.00 1740.00  2154.00 -
UF - 144 2650.00 2402.00  1790.00 2077.00 1966.00  2177.00 -
HF - 33 1737.00  2079.00  1838.00 1651.00 1675.00  1796.00 -
HF - 39 2140.00 1947.00  2285.00 1608.00 1719.00  1940.00
GF - 2 (check) 2539.00  2554.00  2185.00 1940.00 1879.00  2219.00 -
CD (5%) 571.00 316.00 NS 330.00  243.00 247.00
CV% 15.97 8.92 18.72 11.41 9.10 13.79

In CVT during 2000-01 at Hisar, JF- 192 28.57% higher yield compared to GF - 2 at Anand
recorded 29.30% higher yield (2030 kg ha')than  and Ladol, respectively (Table 190). The trial was
their local checks. Trials were conducted at  concluded in 2001-02. JF - 192 is proposed for
different locations of the state. The resuits release for Gujarat State and was recommended
showed that the JF - 192 recorded 6.71 and in AGRESCO meeting during 2002-03.

Table 190. Performance of JF - 192 at different locations (2000-01) - Jagudan

Centre Yield (kg ha) CD (5%) Increase over Remarks
JF-192  Local check check (%)
Hisar 2030* 1570 310 29.36 InCVT
Jagudan 2153* 1870 243 14.58 InCVT
Anand 1177 1103 - 6.71 -
Ladol 450 350 - 28.57 -
S.K.Nagar - - - - Vitiated
Aseda - - - - Vitiated
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Jobner and Hisar
Final reports were not submitted.

FNL/CI/3.2 CVT 2001 - Series IV
(Jagudan, Jobner, Hisar and Kumarganj)
Jagudan

The trial was initiated during 2001-
2002 with 14 entries in RBD. The yield
differences were found significant among the

entries. JF - 332 gave higher yield (2318 kg
ha'), but it was at par with control. It was
14.13% more than check. The pooled data for
two years showed non-significant yield
differences among the entries. However, JF -
332 recorded maximum yield (2259 kg ha')
than control (GF - 2), which was 15.67% higher
over check. JF - 332 had also given 12.33 %
higher yield than JF - 192 (Table 191).

Table 191. Performance of fennel accessions (2001-02 to 2002-03) - Jagudan

Genotype Yield (kg ha') Increase over control (%)
2001-02 2002-03 Average GF-2 JF-192
JF-234 1949.00 2155.00 2052.00 5.07 2.04
JF - 303 1810.00 2198.00 2004.00 - -
JF-332 2201.00 2318.00 2259.00 15.67 12.33
UF-177 1649.00 1599.00 1624.00 - -
UF - 178 1669.00 1619.00 1644.00 - -
UF-179 1944.00 1912.00 1928.00 - -
HF - 107 -k 1682.00 1682.00 - -
HF - 116 1797.00 1717.00 1757.00 - -
RF - 21 1393.00 1504.00 1449.00 - -
RF - 31 1749.00 1934.00 1841.00 - -
NDF -5 Sk 1011.00 1011.00 - -
NDF - 6 SRk 1408.00 1408.00 - -
JF - 192 (check) 2049.00 1973.00 2011.00 297
GF - 2 (check) 1875.00 2031.00 1953.00
CD (5%) 300.00 423.00 NS
CV% 12.47 15.57 1431

*Seeds did not germinate
Kumarganj

The trial was initiated during 2001 with
19 entries. Out of 19 genotypes, NDF - 5
showed highest seed yield (19.09 q ha')
followed by RF - 31 (18.40 q ha') during the

** Seeds were not available

year 2002-03 (Table 192). The mean seed
yield of three years pooled data showed that
J.Fenu - 210 gave maximum (21.13 q ha')
followed by RMT - 16 (18.48 q ha').
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Table 192. Performance of fennel
germplasm (2001 to 20003) - Kumarganj

Genotype Yield (q ha'!)

2001-02  2002-03  Mean
RF-15 22.70 16.31 19.50
RF - 16 19.44 13.89  16.66
RF - 21 6.59 11.80 9.19
RE - 31 9.02 1840  13.71
JF-192 9.72 5.90 7.81
NDF-5 = 2076 19.09  19.92 .
CD(5%) 2.60 3.39
CV % 6.89 16.50
Jobner

The trial was started during rabi 2001-
02 with 11 entries. The analysis of the data
revealed significant differences among the

entries for all the characters studied. The mean
days to flowering ranged from 116.0 (RF -
125, check) to 127.3 days (local check), plant
height from 105.7 (RF - 125,check) to 156.3
cm (JF - 234), branches per plant from 6.9
(JF-332)to 11.7 (UF - 178), umbels per plant
from 20.1 (HF - 116) to 45.7 (UF - 178),
umbellets per umbel from 20.4 (local check)
to 30.0 (RF - 1235, check), seeds per umbel
from 240.5 (local check) to 381.5 (UF - 177)
and test weight from 5.33 (local check and
JF - 303) to 7.07 g (UF - 178). UF - 178
recorded maximum seed yield of 1680 kg ha™!
followed by JF - 332 (1390 kg ha'), UF - 177
(1387 kg ha'), RF - 101 (check, 1333 kg ha')
and UF - 179 (1283 kg ha!). The lowest yield
of 733 kg ha' was recorded in local check
(Table 193).

Table 193. Performance of fennel accessions under CVT - Jobner

Entry Daysto  Plant Branches Umbels Umbellets Seeds Test Seed  Increase
flowering  height  plant! plant’  umbef' umbel'  weight  yield over
(cm) (g) (g ha') check (%)
UF-177 11670 153.10 1060  45.50 20.80 381.50 560 1387.00 4.05
UF -178 11630 14040 11.70 4570 2270 38090  7.07 1680.00 26.03
UF-179 116.30 127.50 800 2890 2320 31030 7.07 1283.00 -
JF-234 11830 156.30 750 3190 2170 23530  6.27 1183.00 -
JF-303 11830 150.70 720 2970 2370 32630 533 1100.00 -
JF-332 11830 155.30 690 3210 2560 37370 . 7.06 1390.00 427
HF-116 12290 151.40 930 2010 2490 36020 547 1200.00 -
RF-101C 119.30 139.00 930 31.00 21.00 267.10 6.80 1333.00 Check
RF-125C 116.00 105.70 960 3750  30.00 281.10 627 1233.00 -
UF-143C 118.00 132.00 930 29.70 21.50 27830 6.13 1133.00
Local check127.30  144.30 870 2480 2040 24050 5.33  733.00 -
CD (5%) 1.81 5.24 1.29 6.76 3.37 75.66 0.78 119.00
CV% 0.72 2.18 8.40 1223 8.53 1423 744 5.67
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Hisar

The trial was initiated with 13 entries
during 2001-02 in RBD. Significant
differences were obtained for all the
parameters during 2001-2002. Plant height
ranged from 102.8 to 117.2 cm, number of

branches from 7.0 to 8.6, umbels per plant
from 23.0 to 39.5, umbellets per umbel from
15.9 to 21.4 and seeds per umbel from 206.7
to 309.0. Maximum seed yield (2000 kg ha')
was recorded in UF - 178, which was at par
with HF - 107 and RF - 15. (Table 194).

Table 194. Performance of fennel accessions under CVT - Hisar

Entries Plant Branches Umbels Umbellets Seeds Seed
height(cm) plant! plant’ umbel”! umbel!  yield (kg ha)
RF-13 108.0 73 24.3 20.5 3169 1595
RF-15 116.8 8.2 25.5 19.4 258.7 1833
RF-16 109.3 74 23.0 17.5 269.0 1687
HF - 107 106.2 8.1 339 214 309.0 1883
HF - 116 111.8 8.6 30.3 17.9 263.5 1677
JF-234 104.2 7.0 30.6 18.5 274.6 1572
JF-303 103.6 7.8 276 16.1 206.7 1330
JF-332 105.1 7.0 254 16.6 2235 1450
UF- 177 102.8 8.4 322 16.8 2425 1500
UF-178 106.4 8.3 39’5 18.0 262.0 2000
UF-179 103.0 8.1 37.1 15.9 2543 1625
Local check 117.2 79 30.0 17.9 301.6 1562
GF-2 105.5 7.9 357 174 2744 1521
CD (5 %) 7.1 0.6 6.2 1.5 17.1 218
FNL/Cl/4  Varietal Evaluation Trial accessions along with PF - 35 as check during
FNL/Cl/4.1  Initial evaluation trial 1998-99 to 2001-2002. The result indicated that

(Hisar, Jobner and Jagudan)

Hisar
The trial was conducted with ten

HF - 107 and HF - 116 gave significantly higher
yield over PF - 35 with an increase of 31.4 and
27.7%, respectively over the check (Table 195).

Table 195. Performance of fennel accessions under IET ~ Hisar

Accession Seed yield (q ha') Increase/decrease
1998-99 2000-2001  2001-2002 Mean over check (%)

HF - 107 19.5 212 22.1 209 314

HF - 113 16.5 15.0 16.0 15.8 -06

HF - 116 19.2 20.0 21.7 20.3 27.7

HF - 117 220 17.0 19.5 19.5 22,6

HF - 118 17.0 15.6 204 17.7 11.3
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HF - 122 20.2 13.5 17.2 17.0 6.9
HF - 125 8.2 17.0 20.8 18.7 17.6
HF - 127 210 16.0 20.1 19.0 19.5
HF - 129 15.0 16.2 15.6 15.6 -19
HF - 175 16.0 17.5 18.7 17.4 94
PF - 35 (C) 16.7 13.6 17.4 15.9 -
CD (5%) 24 32 3.0 - -
Jobner

Report not received.
Jagudan

The trial was started during 2001-02
with 10 entries. The results showed non-
significant yield differences among the
entries. However, JF - 421 and JF - 391 were

promising giving higher yield (3362 kg ha’'
and 3330 kg ha'', respectively), which were
11.18 and 10.12% higher above the check,
respectively. Pooled data for two years
revealed that JF - 421 gave significantly
superior yield (3119 kg ha'!) than the check
GF - 2, which was 12.80% higher than
control (Table 196).

Table 196. Performance of fennel accessions (2001-02 to 2002-03) - Jagudan

Genotype Yield (kg ha') Increase
2001-02 2002-03 Average over control(%)

JF-311 2569.00 2838.00 2704.00 -

JF - 341 2650.00 2905.00 2778.00 0.47

JF - 376 2928.00 3076.00 3002.00 8.57

JF - 391 2517.00 3330.00 2924.00 571

JF - 421 2876.00 3362.00 3119.00 12.80

JF - 444-1 3038.00 3131.00 3084.00 11.54

JF - 444-2 2668.00 2937.00 2802.00 1.34

JF - 450 2049.00 2569.00 2309.00 -

JF - 472 2211.00 2688.00 2449.00 -

GF - 2 (check) 2506.00 3024.00 2765.00

CD (5%) 297.00 NS 351.00

CV% 6.65 13.49 11.09

FNL/CI/42  Comparative yield trial (CYT) differences among the genotypes for plant
(Dholi) height, number of branches and number of
Dholi umbels per plant and grain yield. RF-31 gave

The trial was initiated during 2000-03
with 11 genotypes. There were non-significant

higher yield (1.19 kg plot! and 1.32 t ha')
which was 17.86 % more than check, Rajendra
Saurabh (Table 197).
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Table 197. Performance of fennel
accessions under CYT (2002-2003) - Dholi

Table 198. Volatile oil content of fennel
accessions under CVT (2001-02) - Jobner

Genotype Yield Entry Grain yield Volatile o1l Volatile oil
(kg plot) (tha') (kg.ha') (%)  vyicld (1ha')
RE-18 0.98 1.09 UF- 177 1387 2.80 38.83
RF-21 LN 1.23 RF - 125 1233 2.80 34.52
RF - 31 L.19 132 HE-116 1200 2.80 33.60
HF - 107 032 0.36 UF-179 1283 2.60 33.35
EEF 1 156 8'22 82? JF-234 1183 2.60 30.75
NDE . 6 o 036 JF - 332 1390 2.53 35.16
IF.- 734 0.84 093 UF-178 1680 2.50 42.00
IF - 303 0.72 0.80 UF - 143 1130 2.50 28.32
JE - 332 0.83 0.92 JF - 303 1100 2.46 27.06
R. Saurabh (check) 1.0l 1.12 Local 733 2.46 18.03
CD (5%) 0.22 0.24 RF - 101 1339 2.40 32.13
CV% 16.93 16.44 Range 733-1680  2.4-2.8 18.03-42.00
FNL/CV/5  Quality Evaluation Trial Eight cultivars of fennel were crossed

FNL/CI/5.1 Quality evaluation in fennel
(Jobner)

Jobner

The volatile o1l content of 11 entries
of fennel accessions under CVT ranged
from 2.4% to 2.8% (Table 198). The
maximum volatile oil of 2.8% was recorded
in UF -177,RF - 125 and HF - 116 followed
by 2.60% in UF - 179, JF - 234, 2.53% in
JF - 332 and 2.50% in UF - 178 and UF -
143 and minimum of 2.40% in RF - 101.
The total yield of volatile oil was found to
be highestin UF - 178 (4.2 | ha') followed
by UF-177 (38.81ha') JF-332(35.11ha'),
RF-125(34.5 1 ha') and minimum in local
(18.03 1 ha').

and the F’s and their parents were
evaluated for seed yield and volatile oil
content. The main constituents of volatile
oil were also identified using gas chrom-
atography.

It was found that the estimated seed
yield and volatile oil yield of UF - 90 were
9.7 g ha' and 16.5 1 ha'', respectively and
they were higher in the F1’s of cross between
UF - 90 with JF - 25 and HF - 104. The
percentage of anethole is equal or at par with
the parent (Table 199).

It was observed that the seed yield of RF
- 101 is improved when it is crossed with JF -
25. The oil and anethole contents of F- were
reduced but total yield of oil and anethole were
higher because of high seed yield. The yield
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of F, is almost double than that of the parent.
Like wise seed yield is improved when the
parent, UF(M) - 1 is crossed with UF - 90.
However, the anethole content was drastically
reduced. On the other hand, when the parent
UF(M) - 1 is crossed with HF - 104, seed and
oil yields were almost same as that of the parent
but anethole content is quite high. Similarly,
it is also found that the yield was improved
when UF - is crossed with local check. Though
the volatile oil yield is decreased, anethole

content and anethole yield are increased.

It may be concluded that the total seed
yield of the parent varied from 7.7 q ha' to
12.49 g ha'' which can be enhanced in F1’s to
16.66 q ha'' (UF - 133 X Local), followed by
13.88q ha' (RF-101 XJF-25)and 12.49q
ha' (UF - 90 X HF-104).

The highest oil yield of 27.47 1 ha! was
observed in parent, UF - 133. Almost same

amount of 0il (26.37 1 ha'') can also be obtained
from F1 (RF - 101 X JF-25) (Table 199).

Table 199. Volatile oil content and its main constituents of parents and F1 lines of fennel — Jobner

Parent/ Fl Seed  Estimated Volatile Estimated Fench- Methyl Anethole  Estimated
yield yield oil yield of one chavicol (%) yield of ane-
plot’ (g) (qha') (%) oil(tha') (%) (%) thole (I ha')
UF - 90 175 9.72 1.7 1652 1887 1632 3833 6.33
UF-90 XHF - 71 200 1111 1.6 1777 1824 1402 39.34 6.99
UF-90 X JF-25 200 I 2.0 2222 1590 1838  39.24 8.72
UF-90 X HF - 104 225 12.49 1.8 2248 1724 19.09 3645 8.19
UF-90 X UF - 133 150 8.33 2.0 1666 1587  40.87  12.67 2.11
UF - 90 X Local 200 i1 1.6 1717 1515 2193 3771 6.70
RF - 101 140 1.71 23 1787 1644 1565 4051 7.24
RF - 101 X HF - 104 150 8.33 2.0 16.66 1498 1927 3776 6.29
RF- 101 XJF-25 250 13.88 1.9 2637 1593 2749 3082 8.12
RF- 101 X UF - 133 150 8.33 1.8 1499 1840 2732  28.63 429
RF - 101 X Local 150 8.33 2.0 16.66 1748 3457 2280 3.80
UFM) - 1 175 9.72 2.2 2138 1267 3196  29.04 6.20
UF(M) - 1 X HF-104 175 9.72 2.0 1944 1671 1913 3953 7.68
UFM) - 1 XRF-101 200 1.1 1.8 19.99 1521 2816  34.07 6.81
UFM) -1 X UF-90 220 1222 2.0 2444 1444 3969 1627 3.97
UF- 133 225 12.49 22 2747 1468  29.07 2878 7.90
UF-133X1JF-25 175 9712 2.2 2138 1393 1867  41.07 8.78
UF - 133 X Local 300 16.66 1.4 2332 1421 1906 4133 9.63
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FNL/CM/1 Nutrient Management Trial

FNL/CM/1.2 Efficacy of biofertilizer
using Azospirillum and Psolubiliser in
fennel

(Kumarganj, Jobner and Jagudan)

Kumarganj

The experiment was started during 2001
with 8 treatments. Highest yield of 15.27 q ha'
was obtained in TS followed by 14.92 gha ' in
T6 (Table 200). The pooled mean yield values
for three years showed T3 as the best treatment
for obtaining higher yield (1234 q ha'').

Table 200. Effect of biofertilizer, Azospirillum on yield and yield attributes of fennel -

Kumarganj

Treatment Plant No.of  No.of No. of No. Days to Yield
height branches  umbels seeds  umbellet  maturity  (q ha')
(cm) plant! plant'  umbellet’  umbel!

T1 - Inorganic N 100% +  129.30 3.73 180.50 21.27 20.53 157.0 729

Azospirillum +

FYM 5t ha-1

T2 - Inorganic N 75% +  125.73 3.33 126.20 23.40 21.30 157.67 8.67

Azospirillum +

FYM 5 t ha-1

T3 - Inorganic N 50% +  122.53 3.87 147.87 28.20 21.87 158.00 11.80

Azospirillum +

FYM § t ha'

T4-FYMStha! + 124.30 343 166.20 2547 19.53 158.33 9.72

Azospirillum

TS - FYM S t ha'! alone 136.43 3.7 150.53 2247 23.10 159.33 15.27

T6-FYM 10t ha' + 141.73 4.10 176.40 2427 22.87 161.33 14.92

Azospirillum

T7-FYM 10 tha'alone  136.20 420 163.43 2347 19.73 159.67 13.19

T8 - Control 135.67 3.97 161.67 20.33 24.10 156.0 12.49

CD (5%) NS NS NS 2.46 NS NS NS

CV% 785 1971 20.70 5.76 8.45 1.30 27.61

Jobner

The experiment was started during rabi
2000-2001 with 10 treatments. During 2001-
2002 the results (Table 201) revealed that
significantly higher number of umbels plant™,
seeds umbel' and biological yield over control

were recorded in T1, T2, T3. With respect to
seed yield, all the treatments except Azospirillum

“alone recorded significantly higher seed yield

over control. Maximum seed yield of 1173 kg
ha' recorded in T2 was at par with T1 and T3.
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Table 201. Effect of blofertlllzer, Azospirillum on growth, yield attributes and yield of
fennel - Jobner

Treatment Plant  Branches Umbels Umbellets Seeds  Test wt. Biological  Seed
height  plant’ plant! umbel"! (g) yield yield
(cm) (kg ha') (kg ha')

Inorganic N 100% + 118.40 7.10 35.70 1930 26830  5.70 3735.00 1111.00
Azospirillum + FYM ~
Stha!

Inorganic N 75% +  115.30 6.30 36.40 19.50  257.30  5.60 4692.00 1173.00
Azospirillum +
FYM S tha!

Inorganic N 50% +  114.80 6.50 31.30 1990  263.10 530 4167.00 1065.00
Azospirillum + ‘

FYM 5 tha!

Azospirillum + 112.50 6.30 28.50 19.50 20870  5.60 3519.00  895.00
FYM Stha'

FYM5tha'alone  111.30 6.50 29.80 2060 19200 527 2963.00  903.00
Azospirillum + 113.20 6.50 28.40 21,10 24930 553 327200  872.00
FYM 10t ha'

FYM 10t ha! 114.50 6.70 29.50 2010 24630 527 3303.00  880.00
Inorganic N

100% alone 113.30 6.90 34.60 1920 25540 557 3766.00  895.00
Azospirillum 111.90 6.50 28.30 2130 21540 557 3519.00  826.00
1.5 kg ha' alone

Control 111.10 5.90 25.00 2070 203.10 517 293200  733.00
SEm* 2.80 0.21 113 0.97 920 024 2600  38.00
CD (5%) NS NS 3.36 NS 27.40 NS 77.00  114.00
CV% 435 5.68 6.37 8.29 677  7.65 11.86 1.07

Two years pooled data (Table 202) ha') which was at par with T2 (1130 kg ha™').
showed similar trend with an exception, The bio-fertilizers did not affect the volatile

where T6 also recorded seed yield (1030 kg 0il content in fennel.
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Table 202. Effect of biofertilizer, Azospirillum on the yield of fennel (pooled data) —
Jobner :

Treatment Seed yield (kg ha')
2000-2001 2001-2002 Mean

T1 - Inorganic N 100% + Azospirillum + FYM 5 t ha'! 114] 1111 1126
T2 - Inorganic N 75%+ Azospirillum + FYM § t ha'! 1086 1173 1130
T3 - Inorganic N 50% + Azospirillum + FYM 5t ha' 1051 1065 1058
T4 - Azospirillum + FYM S t ha' 999 895 947
T5 - FYM 5 t ha' alone 919 903 911
T6 - Azospirillum + FYM 10 t ha! 1188 872 1030
T7- 10t FYM ha' 1077 880 979
T8 - Inorganic N 100% alone 925 895 910
T9 - Azospirillum 1.5 kg ha! alone 879 826 853
T10 - Control 801 733 767
CD (5%) 104 114 102
Jagudan

Report not received.
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FENUGREEK

FGK/CI/1  Genetic resources
FGK/CI/1.1 Germplasm collection,
characterization, evaluation, conservation
and screening against diseases

(Jobner, Jagudan, Guntur, Hisar, Dholi and
Kumargany)

Hisar

This centre maintains 86 accessions.
Sixty three accessions were evaluated
using Hisar Sonali and Pusa Early
Bunching as checks during 2001-02. The
results indicated that 43 accessions gave
higher seed yield than Hisar Sonali and 51
out yielded Pusa Early Bunching. The seed
yield of the germplasm accessions ranged
from 11.20 q ha' (HM - 208) to 30.00 q
ha' (HM - 219 and HM - 292-6). The most
promising lines were HM - 219, HM - 232-
3, HM - 292-6, HM - 292-7 and HM - 325
(Table 203).

Table 203. Yield of promising fenugreek
germplasm accessions - Hisar

Accession Yield (q ha')

2000-01 2001-02 Mean
HM - 202 21.50 27.00 24.25
HM - 219 20.00 30.00 25.00
HM - 232-3 22.50 29.00 25.75
HM - 292-13 22.50 26.00 2425
HM - 321 20.70 21.00 20.85
HM - 348 25.50 22.50 24.00
HM - 355 23.50 24.50 24.00
Guntur

This centre maintains 126 accessions.
The programme was started during 1975-76.
During 2002-03 rabi, fifty four accessions
were evaluated in simple obscrvational plots.
Among the accessions evaluated, LFC - 98

and LFC - 87 recorded highest yield of 969
kg ha'followed by LFC - 84, LFC - 88, LFC
- 124 and LFC - 85 with 872, 858, 852 and
852 kg ha' respectively (Table 204).

Table 204. Yield of promising fenugreek
germplasm accessions - Guntur

Accession Yield (kgha")
LFC - 98 969

LFC - 87 969

LFC - 84 872

LFC - 88 858
LFC- 124 852

LFC - 85 852
Kumarganj

The programme was initiated during
1997-98 and at present, the centre maintains 60
accessions. Among them, highest yield of 26.38
q ha! was obtained in NDM - 25, followed by
NDM - 19 (22.91 g ha'y during 2002-03 (Table
205). Similar trend was also observed in the
pooled data for three years (23.76,21.02 g ha'!,
respectively) (Table 206). No incidence of
powdery mildew disease was observed in most
of the germplasm screened, exceptur NDM - 16
(6.00%) and PEB (23.44%).

Table 20S. Yield of promising fenugreek
germplasm - Kumarganj

Germplasm Yield (q ha'')
NDM -5 20.83
NDM -7 21.52
NDM -9 21.52
NDM - 16 20.83
NDM - 19 22.91
NDM - 25 26.38
Hisar Sonali 21.52
K.Selection 21.52
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Table 206. Yield of promising fenugreek germplasm (2000 to 2003 ) - Kumarganj

Germplasm Yield (q ha'')

2000-01 2001-02 2002-03 Mean
NDM -7 16.73 2222 21.52 20.16
NDM - 18 17.36 24.99 18.74 20.36
NDM - 19 19.33 20.83 2291 21.02
NDM -20 18.67 22.91 20.13 20.57
NDM - 25 19.21 25.69 26.38 23.76
Jobner

Out of the 12 entries, RMt - 143, RMt- yield potcntial with minimum disease
303 and UM - 305 were found promising for incidence (Table 207).

Table 207. Yield and reaction to diseases of fenugreek accessions - Jobner

Entry Root-rot  Downy mildew Powdery mildew  Yield

(%) (%) (0-5) (kg ha'!)
UM - 305 1.00 10.0 0 1356
UM - 321 1.00 10.0 4 1111
UM - 322 2.00 20.0 1 1302
JF-195 3.00 35.0 4 1094
JF-204 3.00 40.0 2 1337
JF-210 3.00 30.0 5 1059
HM - 346 1.00 20.0 2 1356
HM - 350 2.00 15.0 3 1077
RMt- 1 1.00 20.0 3 1320
RMt - 143 1.00 30.0 2 1441
RMt - 303 1.00 5.0 0 1407
Local check 3.00 20.0 5 987
CD (5%)

Out of 8 entries, RMt - 143, UM - foryield with minimum disease incidence
351 and RMt - 1 were found promising (Table 208).

Table 208. Yield and reaction to diseases of fenugreek accessions under CVT - Jobner

Entry Root-rot Downy mildew  Powdery mildew Yield
(%) (%) (0-3) (kg ha'")

UM - 351 5.00 10.00 ] 1668

UM - 352 5.00 5.75 1 1750

— — — ————  —— —  ¢@»_________
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JF - 244 10.00 25.25 2 1600
JF-270 9.25 25.00 4 1500
RMt-1 5.75 5.00 3 1667
RMt - 143 5.00 20.00 2 1700
RMt - 303 10.00 10.00 0 1617
Local check 15.00 20.00 S 1000
CD (5%) 1.46 2.99 - 137
CV% 12.23 13.44 - 501

Out of 36 entries, RTP - 4, AL - 1, for yield with minimum disease incidence
AL - 8 and AL - 51 were found promising (Table 209).

Table 209. Reaction of fenugreek germplasm to diseases - Jobner

Entry Root-rot Downy Powdery Yield
(%) mildew (%) mildew (0-5) (kg ha')
AL-1 5.00 20.00 2.00 1300
AL-2 1.00 5.00 1.00 1130
AL-8 1.00 5.00 1.00 1147
AL-18 1.00 5.00 1.00 1147
AL-21 4,00 10.00 1.00 1550
AL -31 4.00 10.00 1.00 1500
AL-45 4.00 10.00 1.00 1440
AL -47 4.00 10.00 1.00 1440
AL -48 1.00 5.00 0.00 1667
AL -49 1.00 5.00 1.00 1390
AL - 5] 1.00 5.00 0.00 1870
AL -83 4.00 10.00 1.00 923
AL-103 1.00 5.00 0.00 850
AL - 106 4.00 10.00 1.00 1297
RTP -1 4.00 10.00 1.00 1407
RTP-2 4,00 10.00 1.00 1093
RTP -4 6.00 25.00 0.00 1670
RTP -5 6.00 25.00 2.00 1130
RTP-6 5.00 20.00 2.00 1163
RTP -7 5.00 10.00 1.00 1187
RTP-8 5.00 20.00 2.00 1333
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RTP-9 5.00 20.00 2.00 1187
RTP- 10 4.00 10.00 1.00 823
RTP - 11 4.00 10.00 1.00 1433
NS-1 4.00 15.00 1.00 1297
NS -2 5.00 15.00 2.00 467
NS -3 ' 5.00 15.00 2.00 787
NS - 4 4.00 10.00 1.00 977
NS-5 4.00 10.00 1.00 1090
NS-6 1.00 5.00 0.00 1147
NS -7 5.00 20.00 2.00 1297
RMt - 1 4.00 10.00 4.00 1153
RMt - 143 6.00 30.00 3.00 1053
RMt - 303 0.00 0.00 0.00 1630
UM - 305 4.00 10.00 0.00 1447
Local check 5.00 20.00 2.00 740
CD (5%) . - 165

CV% - - 825

Out of 20 entries of fenugreek were found resistant and others were
screened against root-knot nematodes, UM moderately resistant to highly susceptible.
- 34, UM - 127, UM - 304 and UM - 305 (Table 210).

Table 210. Reaction of fenugreek germplasm to root knot nematode (2001-2002) - Jobner

Category No. of galls Entries

Immanue (I) 0 Nil

Resistant (R) 1-10 UM - 34, UM - 127, UM - 304 and UM - 305

Moderate

resistant (MR) 11-30 UM -43, UM - 32, UM - 118, UM - 128m UM - 138,
* UM -301, UM - 302 RMt - 1 and RMt - 143

Susceptible 31-100 ~ UM-112,UM- 116, UM - 117, UM - 129, UM - 144,

UM - 321, UM - 322 and UM - 324
Highly susceptible Above 100 galls  Nil

Out of 20 entries, screened against 305 were found free from disease and others
powdery mildew disease, UM - 303 and UM -  were resistant to highly susceptible (Table 211).

C___——— ——————  —  — — &p»____



0 A e 077005, &S]

Table 211. Reaction of fenugreek varieties to powdery mildew (farmers field,
2001-2002) - Jobner

Mildew Nature of infection Entries
score
0 No disease observed UM - 303 and UM - 305
1 A few scattered plants mildewed; UM -32 and UM - 34
no more than 1 or 2 patches per plant
2 Upto 10 patches per plant UM - 143 and UM - 304
3 Above 50 patches per plant UM - 118 and UM - 128
4 Nearly every leaflet infected UM - 301, UM - 302 and RMt - 1
5 Every'plant affected, field appears
green flecked with brown patches UM - 112, UM - 116 and UM - 117
6 About 75% of plants infected UM - 129 and UM - 144
7 Only some leaves on plants not
infected but stems green UM - 321 and UM - 322
g Leaves, leaflets and stem are infected UM - 175, UM - 193 and UM - 324
All plants infected with mildew Nil
Dholi UM - 304 15.33 0.26 0.72
Ninety seven germplasm accessions were  (JM - 305 15.13 0.22 0.60
evaluated. Among them, only seven viz, RM - ;. 32] 15.40 020 0.55
14, RM - 33, RM - 44, RM - 18, RM - I5,RM - (g1 . 322 15.07 0.27 0.75
- 28 and RM - 70 were selected for IET onthe  pp . 1/90 16.20 0.31 0.87
basis of their yield performance. A new trial  py - 5/90 16.60 0.35 0.97
with 22 genotypes was started during 2002-03  ppz . g5 16.27 0.33 0.92
to identify genotypes suitable for unirrigated  v- 110 16.00 0.23 0.63
areas. There were non-significant differences . 114 15.87 0.27 0.76
among the genotypes for number of grains per a1 . 99] 15 47 0.24 0.67
pod. RM - 5/90 produced significantly higher HM - 305 15.13 0.19 0.54
grain yield (0.35 kg plot ' and 0.97 t ha'') over HM - 346 15.07 017 047
check (Rajendra Kanti) (Table 212). HM - 350 15.00 0.25 070
Table 212. Performance of fenugreek entries J. Fenu. - 58 14.67 0.31 0.85
under unirrigated condition (2002-03) - Dholi  J. Fenu. - 102 15.80 0.24 0.67
J.Fenu.-195 1433 0.12 0.33
Genotype  No. of grains Yield J.Fenu.-204  14.33 0.18 0.50
perpod kg plot! tha' ] Fenu.-210 14.93 0.22 0.60
UM - 302 13.67 0.30 0.82 CDG%) NS 0.05 0.17
UM - 303 16.00 0.29 081 CV% 7.94 12.20 14.49
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Jagudan

This centre maintains 43 accessions and
were evaluated for yield. Some of the
promising genotypes identified were J.fenu -
246, 247 and 259 with an yield over 890 g
plant’'. During the year, powdery mildew
disease was not observed.

FGK/CY/2  Hybridization Trial
FGK/CV/2.1 Evolving varieties resistant
to powdery mildew
(Jagudan and Jobner)
Jagudan
Report not received.

Jobner

In fenugreek crosses were made between
adaptable varieties and resistant lines and also
between determinate and indeterminate types

to get good transgressive segregants. By
pedigree method few promising lines were
identified and were included in IET. Besides,
inheritance of multipodedness and determinate
type were also determined.

FGK/CI/3 Coordinated Varietal Trial

FGK/CI/3.1 CVT - 1995 Series III
(Guntur and Kumarganyj)

Guntur

The project was concluded. Final report
not submitted.
Kumarganj

Highest yield of 25.68 g ha'' and 25.03
q ha' was obtained in HM - 114 and UM -
304, respectively among all the entries tested
for yield (Table 213).

Table 213. Performance of fenugreek accessions under CVT (pooled data) - Kumarganj

Entry Yield (q ha')

1996-97 1997-98 1998-99 1999-2000 Mean.
HM - 110 22.95 20.83 22.91] 21.97 22.14
HM - 114 26.47 24.65 25.05 26.58 25.68
HM - 291 21.10 20.13 21.87 21.17 21.06
HM - 305 21.47 22.91 22.58 18.88 21.46
UM - 301 22.68 22.56 18.75 18.74 20.68
UM - 303 17.86 21.87 25.00 24.65 22.34
UM - 304 25.18 23.61 25.66 25.69 25.03
RM -1 20.09 23.26 22.58 21.17 21.77
RM-35 20.92 22.56 24.29 24.65 23.10
Rajendra Kanti 21.38 23.95 22.91 21.87 22.52
CD (5%) 2.22 3.06
CV% 6.16

FGK/CI/3.2 CVT 1999 - Series IV

(Hisar, Jobner, Kumarganj and Dholi)
Hisar

The trial is in the fourth year of progress.
Significant differences were obtained for all

the parameters during 2001-2002. Plant height
ranged from 65.9 to 88.1 cm, number of
‘branches from 4.8 to 6.1, number of pods per
plant from 52.4 to 78.1, length of pods from
8.7 to 10.4 and number of seeds per pod from
13.9 to 16.4. The maximum seed yield
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(2017 kg ha') was recorded in Hisar Sonali
which was statistically at par with HM - 346,
while the minimum seed yield was found in
RM- 1.

Pooled data for 3 years showed
significant differences for all the parameters
except number of branches per plant and
length of pods (Table 214). Plant height
among different entries ranged from 74.00 to

100.05 cm, number of branches from 5.25 to
6.02, pods per plant from 67.77 to 88.12,
length of pods from 8.62 to 9.45 and seeds
per pod from 15.05 to 16.30. (Table 214)

The pooled data (1998-99 to 2001-02) .
indicated that maximum seed yield (20.8 q
ha') was recorded in Hisar Sonali, which was
20.9% higher over local check, followed by
HM - 346 (18.0%) (Table 215).

Table 214. Performance of fenugreek accessions under CVT - Hisar

Entry Plant Branches Pods Length Seeds  Seed yield
height (cm)  plant’ plant'  of pod (cm)  pod’ (kg ha'')
RM-1 91.75 5.85 71.07 8.72 15.42 1607
RM-5 93.67 5.30 74.97 8.67 15.22 1680
HM - 346 90.45 5.57 82.57 9.45 15.50 2027
HM - 350 93.60 5.80 85.30 8.62 15.22 1897
JF-195 97.80 5.47 73.40 8.95 15.05 1600
JF - 204 94.40 5.57 74.67 8.62 15.37 1747
JF-210 91.92 5.25 74.47 9.15 15.65 1832
UM - 305 74.00 5.40 67.77 8.82 15.05 1587
UM - 321 96.40 5.70 78.40 8.92 15.20 1840
UM - 322 100.05 5.47 82.67 8.97 15.72 1817
Local check 88.95 5.47 73.15 8.90 15.40 1720
Hisar Sonali 89.47 6.02 88.12 9.17 16.30 2082
Pusa Early Bunching 90.37 5.67 81.15 9.12 15.85 1747
CD (5%) 10.70 NS 9.96 NS 0.65 172

Table 215. Performance of fenugreek genotypes under CVT (pooled data) - Hisar

Entry Seed yield (q ha™') Increase/
1998-99  1999-00 2000-01 2001-02 Mean  decrease over
local check (%)
RM-1 18.5 15.2 15.5 15.1 16.1 -64
RM-5 15.8 15.9 19.1 16.4 16.8 -23
HM - 346 20.4 20.1 21.9 18.7 20.3 18.0
HM - 350 20.7 18.0 19.1 18.1 19.0 10.5
JF-195 17.5 15.9 15.5 15.1 16.0 -70
JF - 204 21.5 15.2 16.3 16.9 17.5 1.7
JE-210 20.2 14.5 20.5 18.1 18.3 6.4
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UM - 305 162 158 156 159 159 -75
UM - 321 212 163 189 172 184 70
UM - 322 193 179 18 1 174 182 58
Local check 180 165 171 172 172 -
Hisar Sonah 223 194 214 202 208 209
PEB 201 152 175 17 1 175 17
CD (5%) 34 22 31 19 17 -
Jobner

The trial was initiated during rab1 1998-
99 with 12 entries The entries differed
significantly for all the characters studied The
mean number of days to 50% flowering
ranged from 51 7 (UM - 305) to 64 3 days
(local check), plant height from 43 3
(UM - 305) to 62 0 cm (RMt - 143), branches
per plant fiom 4 9 (UM - 321)to 6 9 (UM -
305), pods per plant from 20 4 (local check)
to 49 1 (UM - 305), pod length fiom 9 2

(local check) to 12 3 cm (HM - 346), seeds
pet pod from 17 9 (RMt-303)to 13 6 (local
check) and test weight from 8 10 g (UM -
322) to 1323 g (UM - 305) RMt - 143
recorded maximum seed yield of 1441 kg
ha' followed by RMt - 303 (1407 kg ha'),
UM - 305 (1356 kg ha'), HM - 346 (1356
kgha "), RMt- 1 (check, 1320kgha '), while
lowest yield of 987 kg ha' was recorded 1n
local check (Table 216)

Table 216. Performance of fenugreek accessions under CVT - Jobner

Entry Daysto  Plant  Branches Pods Pod Seeds Test Seed  Inciease
flower-  height ~ plant' plant'  length pod'  weight  yield over
Ing (cm) (cm) (gm)  (kgha') check(%)
UM - 305 5170 4330 6 90 4910 1150 16 00 1323 1356 00 273
UM - 321 6100 5370 490 3970 1060 16 30 977 111100 -
UM - 322 6370 5170 580 40 80 980 1450 8§10 130200
JF 195 5930 5190 4 80 2540 1080 16 50 1163 109400 -
JF 204 5900 60 80 550 3220 1150 1530 1143 133700 12388
JF-210 58 00 56 40 530 2840 1070 16 10 1087 105900 -
HM - 346 56 30 5320 510 2910 1230 1730 1307 1356 00 273
HM - 350 64 00 4580 6 20 3740 1040 1410 917 107700 -
RMt -1 63 30 53 80 610 2320 1030 1540 8§57 132000 Check
RMt- 143 5860 62 00 520 3840 1230 1570 1080 144100 917
RMt-303 6330 49 10 560 3710 1110 1790 8§67 140700 659
Local check 64 30 54 00 520 2040 920 1360 827 98700 -
CD (5%) 192 426 057 408 095 109 076 10400
CV% 1 88 475 6 04 721 517 409 436 498
Kumarganj

The trial was started during 1997-98
with 19 entries  Two years data showed that

J Fenu - 195 gave highest yield of 21 89
q ha' followed by FFenu - 210 (Table 217)
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Table 217. Performance of fenugreek Gunrur

accessions under CVT - Kumarganj
The trial was initiated with 11 genotypes

Entry Yield (q ha' ) during 2002-03. Among the entries, tested HM
1999-00 2000-01 Mean.  _376(42.3 cm) and JF - 244 (38.6 cm) recorded

811:/[4 ;(2); ;gig ;(8);3 ;ggg significantly higher plant height than check
UM - 322 2]:45 2]:60 2]:52 (Lam Selection, 1 35.1 c¢cm). Number of
RMt - 1 19.79 19.00  19.39 branches and number of pods were more in JF
] fenu - 195 21.87 2191  21.89 -244 (7.6 and 22.9) and low in HM - 444 (5.2)

J.Fenu - 204 20.48 20.67  20.57 and NDM - 25 (14.0), respectively. No
J.Fenu - 210 21.52 2175 21.63 significant differences were observed with

€D 6%) 0.5 0.90 regard to pod length among the genotypes
Dholi tested. Number of seeds per pod was more in
Report not received. JF-244(14.1) and low in NDM - 19 (9.1). JF
FGK/CI/3.3 CVT 2001 - Series V - 244 recorded highest yield of 568 kg ha™'. All
(Guntur, Kumarganj, Coimbatore, Jobner, —oOther entries recorded less yield than the check
Jagudan) (Lam Selection, 479 kg ha'') (Table 218).

Table 218. Performance of fenugreek accessions under CVT - Guntur

Entry Plant No.of No.of No.of No.of Length No.of  Yield Yield increase
height branches days daysto  pods ofpod seeds  plot' (kgha') over

to 50% maturity (cm)  pod' (g) check

flowering %

HM-65 4163 560 43.667 102.667 145 10.06 107 1570 2620 453
HM-372 3878 630 44.667 86.667 18.0 1023 125 2620  438.0 -8.6
HM-376 4230 6.10 43333 86.000 17.1 1040 120 2410 4030 -159
HM-444 3650 520 44.667 89.333 182 9.10 9.6 2580 4310 -10.0
NDM-19 3390 5.80 41333 89.000 133 9.70 9.1 113.0  189.0  -60.5
NDM-25 36.10 S5.10 42667 88.667 14.0 940 102 143.0 2390 -50.1
JE-244 3856 760 44667 84.000 229 1200 141 3320 5680  18.6
JE-270 4030 630 46333 82000 206 10,10 127 2630 4390 -8.4
UM-351 3690 6.06 42667 88.667 17.0 940 119 1973 3290 -31.3
UM-352 3650 6.13 42000 84.667 173 983 1.6 2390 3990 -16.7
LS-1 3510 646 43333 80.667 213 10.13  13.0  287.0 479.0

CD (5%) NS L17 1577 4809 43 NS 251 42.6 72.6

CV% 114 2,100 3200 144 12.8 10.9 i1
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Kumarganj

The trial was started with 18 entries in
RBD during 2001. NDM - 19 was the highest
yielder in CVT out of 18 entries tested,
yielding 21.17 q ha' of sced, followed by

NDM - 25 (20.48 q ha'') during the year 2002-
3003. Three years pooled data for seed yield
showed maximum yield in J.Fenu-210(21.13
g ha') (Table 219).

Table 219. Performance fenugreek accessions under CVT (pooled data) - Kumarganj

Entry Yield (q ha)
2000-01 2001-02 2002-03 Mean
RMT - 1 19.00 16.67 19.79 18.48
J.Fenu - 195 21.91 18.40 11.10 17.13
J.Fenu - 204 20.67 14.93 13.19 16.26
J.Fenu - 210 21.75 22.22 19.44 21.13
K.selection (check) 21.88 13.19 12.84 15.97
CD (5%) 0.90 423 4.21
CV% 18.84 15.48
Coimbatore HM-350 2215 443.00 -
Seventeen fenugreek entries including HM -346  266.65 533.30 1.20
the check CO - 2 were evaluated for their M- 32] 275.35 550.70 4.50
morphological traits and yield performance i i
during rabi 2002-2003. Among these UM- 322 258.33 31666
accessions, the yield varied between 443 to UM - 305 281.5 575.0 9.11
670kgha™'. JF - 195 recorded the highest yield 1 -244 250.0 500.00 -
of 670 kg ha' as against 527 kg ha' incheck, UM-352  233.33 466.66 -
CO 2. It was on par with JF - 204, which  JF.204 310.00 620.0 17.65
recorded an )’leld of 620 kg ha'. This was JF - 195 335.00 670.0 27.13
followed by HM - 372, UM - 305, and UM - ' ' '
321 with yield of 600, 575 and 550 70 kg ha', F-210 255005100 -
The lowest yield of 443 kg ha! wa s registered ACC -65  260.00 5200 )
in HM - 350 (Table 220). ACC-376 2375 475.0 -
Table 220. Performance of fenugreek HM -372  300.00 600.0 13.85
accessions under CVT - Coimbatore HM-444  275.00 5500 )
CO-2 263.5 527.00 -
Accession Yield Increase .
(gplot’)  (kgha™) over check €D (5%) 5291
(%) Jobner
UM-351 23335 466.70 - The trial was initiated with 8 entries
J-270 236.2 472.40 - during rabi 2001-02. Significant differences

. ——— " @»



ey | il Faport 0022007 ACRFS |

among the entries for all the characters
studied except for pod length were observed
(Table 221). The mean days to flowering
ranged from 54.0 (RMt - 143 check) to 64.0
days (UM - 351), plant height from 44.8 (UM
- 351) to 66.1 cm (JF - 270), branches per
plant from 5.2 (Local check) to 6.3 (UM -
352 and JF - 270), pods per plant from 42.1
(Local check) to 64.5 (RMt -303, check),

pod length from 9.3 (JF - 244) to 10.7 cm
(Local check), seeds per pod from 16.8
(Local check) to 18.3 (UM - 352 and test
weight from 7.74 (Local check) to 10.72 g
(UM - 352). UM - 352 recorded the
maximum seed yield of 1750 kg ha''
followed by RMt - 143 (1700 kg ha"), UM -
351 (1668 kg ha'), while lowest yield of
1000 kg ha'! was recorded in local check.

Table 221. Performance of fenugreek accessions under CVT - Jobner

Entry Days  Plant Branches Pods Pod Seeds Test Seed”  Increase
to height ~ plant'  plant'  length  pod®  weight yield over

flowering  (cm) (cm) (g (kgha'y check(%)
UM - 351 64.0 448 6.2 48.1 9.9 17.7 943 1668 0.06
UM - 352 573 487 6.3 62.5 10.4 18.3 1072 1750 4.98
JE-244 547 516 5.7 44.1 9.3 17.5 10.32 1600 -
JF-270 580  66.1 6.3 45.2 10.4 16.9 993 1500 -
RMt- | 57.0  48.1 5.9 45.7 104 17.2 945 1667 Check
RMt - 143 540 527 5.9 47.5 10.5 18.1 1032 1700 1.98
RMt - 303 577 559 5.5 64.5 104 18.2 10.25 1617 -
Local check  60.0  60.3 5.2 42.1 10.7 16.8 7.74 1000 -
CD (5%) 1.58 319  0.39 5.76 NS 0.54 0.69 137 -
CV% 156 340 378 6.58 3.93 1.77 4.02 5.01 -

Jagudan significantly higher yield (2049 kg ha')

Yield differences were significant
among the entries tested. J. Fen - 244 gave

compared to control (1838 kg ha') which was
11.48% higher (Table 222).

Table 222. Performance of fenugreek accessions under CVT - Jagudan

Entry Daysto Daysto Plant  No.of No.of Length No.of 1000  Yield Increase
50%  maturity ht.(cm) bran-  pods of pod  grains seed wt. (kg ha') over
Flowering ches  plant'  (cm) pod"! (gm) control
plant! (%) (%)
JFenu-244 53 11 70.3 41 976 106 19.3 17.1 2049 1148
JFenu-270 54 11 67.0 43 T10 9.5 18.2 15.5 1838 -
UM - 351 54 110 69.0 44 989 9.8 19.0 14.8 1822
UM - 352 53 108 65.6 48 690 8.8 18.0 14.1 1809
HM - 65 58 116 69.8 48 944 103 18.4 14.0 1361
HM - 372 61 119 67.0 5. 1000 100 18.5 15.0 1544 -
HM - 376 54 112 59.3 47 780 9.8 19.5 13.6 1880  2.28
HM - 444 53 109 72.8 40 590 9.5 18.8 14.8 1931 4.83
NDM-19 53 109 68.3 44 866 94 20.0 15.8 1657 -
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NDM - 25 54 112 64.8 43 93.0 10.0 17.5 15.0 1649
GM - 1 (check) 53 12 66.5 43 85.6 99 19.0 16.0 1838
CD (5%) 205

CV% 8.08

FGK/Cl/4 Varietal Evaluation Trial

FGK/CI/4.1 Comparative yield trial
(Dholi)

Dholi

The trial was initiated with 13
genotypes during 2002-03. Plant height in HM
- 65 was significantly higher (119.47 cm) and
it was minimum in UM - 351 (78.87 cm).
However, number of branches (7.33), number
of pods (57.47) and grain yield per plot (1.147
kg) and per hectare (.59 t) were significantiy
higher in HM - 444, and this genotype also
proved superior with 18.66 % higher grain
yield over check. HM - 65 was late in maturity
(158.00 days) and UM - 351 was an early
maturity type (135.00 days). Over all the
maturity of all genotypes was delayed due
to severe cold. (Table 223).

Table 223. Performance of fenugreek
accessions under CYT - Dholi

Genotype Yield (kg plot')  Yield (t ha')
RM- 18 0.93 1.30
RM - 28 0.99 1.37
NDM - 19 0.85 1.18
NDM - 25 0.77 1.06
HM - 65 0.90 1.25
HM - 372 1.08 1.50
HM - 376 1.01 1.41
HM - 444 1.15 1.59
UM - 351 0.97 1.34
UM - 352 1.02 1.42
J.Fenu. - 244 0.81 1.13
J. Fenu. - 270 0.81 1.13
R.Kanti (check) 0.97 1.34
CD (5%) 0.13 0.18
CV% 8.21 7.63

FGK/CI/4.2 Initial evaluation trial
(Dholi, Jobner, Jagudan and Hisar)
Dholi

The trial was started with 8 genotypes
during 2002-03. Data indicated that there
was no difference among the genotypes in
respect of all the recorded characters.
Maximum plant height (94.20 cm) was
recorded RM - 44 followed by RM - 33
(94.00 cm}. However, maximum number
of branches (5.60), number of pods per plant
(41.20), number of grains per pod (15.73) and
grain yield per plot (0.55 kg) and per hectare
(1.63 t) were recorded in RM - 70. RM - 70 -
proved better to all genotypes and produced
18.9 % higher grain yield over check
(Rajendra Kanti) (Table 224).

Table 224. Performance of fenugreek
entries under (IET) - Dholi

Genotype Grain yield
(kg plot™") (tha')

RM - 14 0.43 1.19
RM - 15 0.35 0.98
RM- 18 0.50 1.39
RM - 2§ 0.49 1.37
RM - 33 0.42 1.17
RM - 44 0.37 1.04
RM -70 0.55 1.63
R. Kanti (check) 0.46 1.37
CD (5%) 0.10 0.30
CV% 12.25 15.89
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Hisar

Two initial evaluation trials (IET), one
for green seed coat mutant lines and other on
yellow seed coat of fenugreek were conducted
with nine accessions along with Hisar Sonali
as check during 1999-2000 to 2001-2002.
The results indicated that maximum seed yield

was recorded in HM - 444 (23.1 q ha') for
green seed coat mutant and HM - 372 & HM
- 376 (33.2 and 32.3 q ha') for yellow seed
coat (Tables 225 & 226). These three lines
i.e. HM - 372, HM - 376 and HM - 444 have
been included in coordinated varietal trial for
further evaluation.

Table 225. Initial evaluation on green seed coat lines of fenugreek — Hisar

Accession Seed yield (q ha) Increase
1999-00 2000-01 2001-02 Mean over check (%)
HM - 338 220 223 18.1 20.8 -4.6
HM - 342 23.0 225 20.0 21.8 0.0
HM - 345 21.2 23.0 20.9 21.7 -04
HM - 354 22.0 20.5 24.0 222 1.8
HM - 361 223 22.7 20.0 21.7 -04
HM - 365 21.5 21.8 19.8 21.0 -3.7
HM - 369 22.0 23.0 20.7 21.9 04
HM - 444* 235 243 21.5 231 6.0
HM - 346 232 23.8 245 238 9.2
Hisar Sonali (C) 217 232 20.6 21.8 -
CD (5%) 1.7- 20 1.9 - -
Table 226. Initial evaluation in fenugreek - Hisar
Accession Seed yield (q ha'') Increase
1999-00 2000-01 2001-02 Mean over check (%)
HM - 202 30.2 29.0 22.7 273 224
HM - 205 30.5 29.0 24.8 28.1 26.0
HM - 213 28.8 30.0 243 27.7 242
HM - 232 30.9 320 23.7 28.9 29.6
HM - 360 314 30.0 26.1 29.2 30.9
HM - 371 27.6 28.0 254 27.0 21.1
HM - 372 32.7 35.0 319 332 48.9
HM - 373 304 32.0 28.7 304 36.3
HM - 376 328 325 31.5 32.3 44.8
Hisar Sonali (C) 225 21.0 234 223 -
CD (5%) 2.1 22 21
Jobner
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The trial was started during rabi 2000-
01 with 36 entries. The data revealed significant
differences among the entries for all the characters
studied. The mean days to flowering ranged from
45.0 (NS - 2 and NS - 3) to 79.3 days (Local
check), plant height from 34.8 (UM - 305)t0 87.0
cm (NS - 3), branches per plant 1.3 (NS - 3) to
6.5 (UM - 305), pods per plant 20.4 (NS - 3) to
48.0 (UM - 305), pod length from 8.8 (RTP - 9)

to 14.4 cm (RTP - 8), seeds per pod from 9.9 (NS
-6)to 17.8 (NS - 3) and test weight from 9.7 (NS
- 4) to 14.8 gm (NS - 2). AL - 51 recorded
maximum seed yield of 1870 kg ha' followed
by RTP-4 (1670 kg ha'), AL - 48 (1667 kg ha™'),
RMt-303 (1630 kgha'), AL-21(1550kgha),
AL - 31 (1500 kg ha') and UM - 305 (1447 kg
ha'). The lowest yield of 467 kg ha' was recorded
in NS - 2 (Table 227).

Table 227. Initial evaluation of fenugreek accessions — Jobner

Entry Daysto  Plant  Branches Pods Pod Seeds Test Seed  Increase
flowering height  plant’  plant'  length pod'  weight  yield over
(cm) (cm) (@  (kgha') check(%)
AL-51 580 46.9 5.1 33.0 10.3 15.3 12.8 1870 62.19
RTP -4 56.0 536 4.8 259 9.9 16.4 12.5 1670 44.84
AL - 48 61.7 53.9 5.8 327 9.8 139 123 1667 44.58
RMt - 303 511 49.5 4.7 333 9.7 16.2 129 1630 4137
AL-21 58.0 515 5.0 38.9 104 17.0 1.7 1550 34.43
AL-31 59.7 613 4.8 39.2 10.5 15.5 114 1500 30.09
UM - 305 48.0 34.8 6.5 48.0 10.2 163 14.3 1447 25.49
RTP- 11 62.0 45.5 5.8 275 9.2 15.1 1.3 1443 25.15
AL-45 61.3 52.8 5.5 415 10.2 15.7 11.7 1440 24.89
AL-47 60.0 44.8 55 413 10.9 164 13.2 1440 24.89
RTP- 1 513 46.6 5.2 30.5 9.9 16.3 12.6 1407 22.03
AL-1 56.7 50.0 4.9 34.7 9.9 16.1 1.6 1390 20.56
AL-49 62.0 60.9 5.2 28.0 10.1 16.0 122 1390 20.56
RTP - 8 513 529 5.0 254 144 15.4 132 1333 15.61
AL - 106 61.0 512 5.6 25.1 9.7 163 12.8 1297 12.49
NS-1 56.0 46.2 5.0 31.7 9.6 14.1 14.0 1297 12.49
NS -7 56.0 48.2 5.3 383 9.9 16.3 12.5 1297 12.49
RTP -7 60.0 513 4.9 29.3 9.7 14.9 12.7 1187 2.95
RTP-9 573 524 4.9 373 8.8 15.8 12.7 1187 295
RTP- 6 57.0 48.9 5.7 371 10.3 16.0 13.6 1163 0.87
RMt - 1 573 47.1 5.0 29.5 9.8 17.3 132 1153 Check
AL-8 61.7 50.8 4.7 31.5 10.6 16.2 12.5 1147 -
AL-18 59.0 55.1 49 43.6 10.7 19.1 122 1147
NS-6 56.7 49.9 5.1 383 9.7 9.9 124 1147
AL-2 60.0 49.8 4.9 26.0 9.5 15.0 1.8 1130
RTP -5 573 49.8 59 35.1 10.2 16.1 12.6 1130
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RTP-2 590 566 5.5 337 97 155 114 1093
NS -5 597 489 57 390 96 17 107 1090
RMt- 143 550 549 50 313 89 155 131 1053
NS - 4 60.7 467 49 362 100 146 97 977
AL- 83 600 459 51 298 97 158 123 923
AL - 103 603 517 44 369 102 150 139 850
RTP -10 593 505 58 347 96 159 122 833
NS-3 450 870 13 204 122 178 158 787
Local 793 538 69 218 00 159 9.2 740
NS-2 450 752 21 227 3 181 148 467
CD (5%) 184 391 056 42 048 083 064 165
CV% 194 460 679 782 292 324 313 825
The mean performance of the entries AL - 3] 770 1500 1135
evaluated during 2000-2001 and 2001-2002 RTP- | 854 1407 1130
indicated that RTP - 4 recorded maximum NS-7 868 1297 1082
seed yield of 1340 kg ha'! followed by RMt- AL - 45 616 1440 1028
303 (1340kgha'), RTP-9 (1314kgha') AL AL -47 616 1440 1028
- 1(1279kgha'),RTP- 8 (1216 kg ha'), AL AL-8 842 1147 994
-48 (1208 kg ha'), UM - 305 (1199 kg ha'), RMt-1 602 1153 977
AL - 18 (1182 kg ha') and AL - 51 (1166 kg RMt- 143 864 1053 958
ha'). The lowest mean seed yield of 534 kg RTP -3 756 1130 943
ha! was recorded in NS - 2 (Table 228). AL - 106 588 1297 942
RTP - 11 434 1443 938
Table 228. Performance of fenugreek pTp_¢ 672 1163 917
entries under IET (pooled data) - Jobner 5y _» 629 1130 879
T U O
2000-2001 2001-2002 Mean RTP-7 476 1187 831
RTP-4 1010 1670 1340  AL-83 728 923 82
RMt - 303 1050 1630 1340 AL-103 750 80 800
RTP - 9 1442 1187 1314 NS5 462 1090 776
AL- | 1169 1390 1279 NS-6 378 147 762
RTP - 1100 1333 1216 NS-4 434 o7 105
AL - 48 750 1667 1208 NS-3 616 81 10l
UM - 305 952 1447 1199 KTP-10 448 833 665
AL- 18 1218 147 12 Local 560 740630
NS-2 602 467 534
AL-51 462 1870 1166
AL - 21 742 1550 1146 P G%) 131 165
AL - 49 896 1390 1143 CV% 11.0 8.25
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Jagudan

The trial was started during 2002-03
with 10 centers. Non significant differences

were observed among the entries. J.Fenu -
239 gave more yield (2370 kg ha-') which is
12.75% increase over check (Table 229)

Table 229. Yield and growth parameters of fenugreek accessions - Jagudan

Entry Days Days Plant  No.of No.of Length No.of 1000  Yield Increase
50  maturity  ht.  branches pods ofpod grains seeds (kgha! over
flowering (cm)  plant!  plant’  (cm)  pod’ wt. control
() (%)
JFenu - 182 50 111 96.4 32 528 92 160 160 1898 -
JFenu - 193 50 13 1011 37 564 89 165 155 2213 528
JFenu -228 47 1l 9.5 40 570 8.6 156 152 2192 428
JFenu -232 43 108 934 3.1 50.3 11.8 17.2 16.2 1988
J.Fenu -236 49 109 86.0 32 413 100 160 156 2071 -
JFenu -239 48 109 98.2 40 574 9.7 163 176 2370 1275
JFenu -258 52 13 1022 46 500 9.6 152 144 2071 -
JFenu -272 54 115 98.7 37 534 9.9 163 140 2154 247
JFenu -273 54 118 98.4 36 500. 95 17.2 147 2228 599
GM - 1 (check) 54 112 93.4 39 482 98 160 148 2102
CD (5%) NS
CV% 7.60

FGK/CI/5 Quality Evaluation Trial
FGK/CI/5.1 Quality evaluation in
fenugreek

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

Reports not received.
FGK/CM/2 Nutrient Management Trial

FGK/CM/2.2 Efficacy of biofertilizers
using Azospirillum/Rhizobium on fenugreek
(Jobner, Guntur, Coimbatore, Kumarganyj,
Jagudan)

Jobner
The experiment was initiated during

rabi 2000-01 with 9 treatments. During
2001-02 the data revealed that significantly
more number of branches and pods plant’
and biological yield ha' over control were
recorded with the application of 100, 75 and
50% of recommended dose of N +
Rhizobium + FYM 5 t ha! and FYM 10t
ha'!. Seed yield in all the treatments except
Rhizobium inoculation alone was
significantly high over control (Table 230).
Application of N 100% + Rhizobium +
FYM 5t ha' recorded maximum seed yield
of 1451 kg ha’ which as at par with 75%
and 50% N + Rhizobium + FYM 5 t ha'!,
Rhizobium + FYM 10 t ha'! and 100%
inorganic N alone (Table 230).
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Table 230. Effect of biofertilizer, Rhizobium on seed yield of fenugreek — Jobner

Treatment Seed yield (kg ha')

2000-2001 2001-2002 Mean
Inorganic N 100% + Rhizobium + FYM 5 t ha 801 1451 1126
Inorganic N 75% + Rhizobium +FYM S t ha' 796 1346 1071
Inorganic N 50% + Rhizobium + FYM 5 t ha' 870 1420 1145
Rhizobium + FYM S t ha'' 685 1315 1000
FYM 5 t ha' alone 633 1296 965
Rhizobium + FYM 10 t ha’! 833 1435 1134
FYM 10 t ha' 679 1324 1002
Inorganic N 100% alone 801 1358 1080
Rhizobium 1.5 kg ha'' alone 648 1250 949
Control 555 1147 851
CD (5%) 102 126 106
Guntur

The experiment was started with 10
treatments during 2000-2001. During 2002-
03 rabi season, T1 (N 100% + RRizobium +
FYM 5 t ha') recorded significantly higher
plant height, more number of branches, more
number of pods and number of seeds per pod

(42.7 cm, 7.13, 23.5 and 14.2, respectively)
than control (32.2 ¢cm, 5.1, 13.2 and 9.0,
respectively). With regards to seed yield T1
(620 kg ha') recorded maximum yield and
was on par with T2 (601 kg ha') and T3 (587
kg ha') and significantly superior to control
(412 kg ha') (Table 231).

Table 231. Effect of Rhizobium on the yield of fenugreek - Guntur

Treatment Plant  No. of No. of No.of No.pods No.of Pod  Yield Yield
height branches daysto 50% daysto  plant'  seeds length  plot' (kg ha')
(cm) flowering  maturity pod™! (cm) (g)

TI-N100% + 42.7 7.1 40.7 81.3 235 14.2 1.5 7473 6200

Rhizobium

FYM + 5t ha'

T2-N75% + 44.2 7.1 40.7 80.7 220 13.8 112 7243 6010

Rhizobium +

FYMS5 tha! )

T3 -N 50% + 40.1 6.9 40.0 79.7 20.9 13.1 108 7073 587.0

Rhizobium FYM

+Sthat

T4 - Rhizobium  36.0 5.7 40.3 79.3 16.5 10.8 101 6240 5180

+FYM St ha'
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TS5 -FYMS 359 54 41.0 82.7 14.1 10.1 10.2 5700  473.0
tha" Alone :

T6 - Rhizobium 382 6.5 40.3 79.3 19.0 12.2 10.8 6547 5430
+FYM 10 kg

T7-FYM 10 348 5.7 40.7 80.3 15.3 93 102 5913 4900
kg alone

T8 - N 100% 372 6.1 40.0 78.7 17.1 12.0 10.8 6120 5080
TO - Rhizobium  33.2 5.3 40.7 79.3 14.8 9.2 10.0 5200 4320
only

Ti0 - Absolute  32.2 5.1 42.0 80.0 13.2 90 98 4960 4120
control

CD (5%) 6.8 0.95 NS NS 3.06 1.32 NS 1032 85.9
CV% 10.6 9.1 10.1 6.8 9.6 9.7
Coimbatore

The experiment is in third year of
progress with 10 treatments in RBD.
Application of inorganic NI100% +
Azospirillum 1.5 kg ha' (seed treatment) +
FYM S t ha' (T1) gave the highest yield of
732kgha as against 425 kg ha™' in the control.
This was on par with application of inorganic
N 75% + Azospirillum 1.5 kg ha' as seed
treatment + FYM S t ha! (T2) and application
of inorganic N 50% + Azospirillum 1.5 kg
ha' as seed treatment + FYM 5 t ha!' (T3)

which recorded a yield of 719 and 714 kg ha”',
respectively. Seed treatment with Azospirillum
1.5 kg ha' (T8) alone registered the lowest
yield of only 112 kg ha'.

Kumarganj

The experiment was started during 2001
with 7 treatments. During 2002-03, maximum
seed yield of 21.52 q ha' was obtained in T6
treatment (FYM 10 kg + Azospirillum 50 g
(Table 232). However, analysis of pooled data
revealed that T - 6 recorded maximum seed
yield of 18.76 q ha ~'.

Table 232. Effect of biofertilizer, Azospirillum on the performance of fenugreek —

Coimbatore

Treatment Daysto  Plant  No.of  No.of Length No.of Daysto Yield
50% height branche  pods  of pod  grains  maturity (qha’)

flowering ~ (cm)  splant’  plant'  (cm) pod!

Tl Inorganic N 100% + 86.30 80.67 430 24713 11.07 .10 13567 1527

Azospirillum + FYM § t ha!

T2 Inorganic N 75% + 85.00 68.57 383 22163 9.73 2317 135.00 19.44

Azospirillum +FYM 5 tha *

T3 Inorganic N 50% + §7.00 75.30 430 205.27 10.40 24.07 137.0 1527

Azospirillum +FYM 5 t ha *
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T4FYMStha'+ §7.00 1207 363 193.60 10.50 2230 13567 15.96
Azospirillum

TSFYM S tha' alone 85.67 71.07 407  206.63 10.40 2263 138.67 1631
T6 FYM 10 tha' + 86.33 66.20 400 19973 9.97 2330 13667 21.52
Azospirithum

TTFYM 10 tha' alone 86.00 7230 407  199.50 1020 21.60 135.0 19.09
T8 Control 86.33 69.10 430 209.67 10.20 2297 136.33 19.78
CD (5 %) 282 ENY 0.6 NS 0.74 4.80 452 2719
CV % 1.87 247 8.59 9.28 4.11 11.97 1.89 8.92
Jagudan treatments were effective in reducing the

Report not received.

FGK/CP/1  Disease Management Trial
FGK/CP/1.1 Biocontrol of root rot in

fenugreek
(Coimbatore)
Coimbatore

The experiment was initiated during
2000 with 8 treatments. All the seven

disease incidence by more than 50%. Among
these, soil application of Trichoderma viride
(5 kg ha') + soil application of neem cake
(150kg ha') (T6) recorded the lowest disease
incidence (32.98%). However it was next only
to seed treatment with carbendazim (2 g kg™!)
+ soil drenching (0.1%) + soil application of
neem cake 150 kg ha' which reduced the
disease incidence by 72.59 (Table 233).

Table 233. Effect of biocontrol agent and neem cake on the incidence of fenugreek root

rot - Coimbatore

Treatment Root rot discase Disease Yield
incidence (%)  reduction (%) g plot! kg ha'

T1 - S.T with carbendazim (2 g kg-1) + 2772 31.714) 66.80 232.68 465.35

soil drenching (0.1%)

T2 - S.T with Trichoderma viride (4 gkg-1) 39.50 (38.93) 52.70 225.25 450.50

T3 - S.A. of Trichoderma viride 20 DBS. 36.57 (37.16) 56.20 226.75 453.50

T4 - S.A. of neem cake (150 kg ha-1) 41.33 (40.0) 50.50 224.50 449.00

TS - S.T with Trichoderma viride + S.A. 35.37 (36.48) 57.64 228.75 457.50

of neem cake

T6 - S.A of Trichoderma viride + S.A. 32.98 (35.04) 60.50 231.38 462.75

of neem cake

T7 - S.T with carbendazim, soil drenching + 22.88 (28.56) 72.59 236.63 473.25

S.A. of neem cake

T8 - Control 83.50 (66.04) 104.00 208.0

CD (5%) 2.15 378
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GENETIC RESOURCES OF SPICES AT

AICRPS CENTRES
(As on 31-03-2003)

Crop/Center - Indigenous Exotic Total
Cultivated | Wild and related sp.

Black pepper
Panniyur 147 28 4 179
Sirsi 201 19 ] 221
Chintapalli 56 — — 56
Yercaud 106 —_ — 106
Pundibari 11 — — 11
Dapoli 64 6 — 70
Dholi 7 — — 7
Total 592 S3 5 650

Cardamom -
Pampadumpara 104 — — 104
Mudigere 263 2 — 265
Total 367 2 - 369

Ginger
Pottangi 167 2 3 172
Solan 269 — . 2 271
Dholi 103 — — 103
Kumarganj 29 — — 29
Pundibari 25 — 6 31
Raigarh 35 — — 35
Dapoli 3 — — 3
Total 631 2 11 644

Turmeric
Dapoli — — — —
Pottangi 171 22 — 193
Jagtial 189 . — — 189
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Dholi
Bhavanisagar
Raigarh
Kumarganj
Pundibari
Solan
Coimbatore
Guntur
Total

Clove
Yercaud/Pechiparai
Thadiyankudisai
Pechiparai
Dapoli
Total

Nutmeg
Yercaud /Pechiparai
Thadiyankudisai
Pechiparai
Dapoli
Total

Cinnamon
Yercaud/Pechiparai
Thadiyankudisai
Pechiparai
Dapoli
Total

Cassia

Pechiparai

Dapoli

Total

74
61
102
100
171
249
124
1241

19

19

42

11

1

87

110

12

12

11
41

11

76
6]
102
142
171
255
124
1307

22

22

48

20

20

87

128

12

12

11
41

11

l
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Coriander
Jobner 683 — 112 795
Jagudan 71 — 20 91
Coimbatore 224 — — 224
Guntur 264 — 5 269
Hisar 179 — — 179
Dholi 85 — — 85
Raigarh 20 — — 20
Kumarganj 65 — — 65
Total 1591 - 137 1728
Cumin
Jobner 366 — 10 376
Jagudan 176 — 7 183
Kumarganj 19 — — 19
Total 561 17 578
Fennel
Jobner 191 — 12 203
Jagudan 182 — 20 202
Hisar 74 — — 74
Dholi 44 — — 44
Kumarganj 27 — — 27
Total 518 32 550
Fenugreek
Jobner 357 — 8 365
Jagudan 43 — — 43
Coimbatore 255 — — 255
Guntur 125 1 — 126
Hisar 86 — — 86
Dholi 97 — — 97
Raigarh 13 — — 13
Kumarganj 60 . — 60
Total 1036 1 8 1045
Grand Total 7099
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ICAR - ADHOC PROJECTS

I.1. Project title: Identification and evaluation
of bioactive peptide - A biotechnological
approach towards controlling the fungal
pathogen of the quick wilt disease of black
pepper.

2. Investigator (s) : George Thomas

Manoj Kurian Jacob

3. Name of the Institution/University and
Address: Plant Molecular Biology Group
RajivGandhi Centre for Biotechnology,
Thiruvananthapuram — 695 014, Kerala

4. Objectives

(a) To screen synthetic peptides for the
identification of bioactive

lead peptides against Phytophthora
capsici

(b) Tocompare the anti-fungal properties
of selected bioactive

peptides with other synthetic
chemical fungicides

(¢c) Invitro/field studies and evaluation
of crop protection efficiency of the
selected peptides

5. Progress of work

A set of peptides was designed on the basis
of the properties and characteristics of
synthetic and naturally occurring
antimicrobial peptides published in the
literature. These peptides were synthesized
and purified, following the protocol
standardized, and their antimicrobial activities

against Phytophthora capsici were tested. The
naturally occurring antimicrobial peptide
histatin-5, a synthetic hexapeptide with
known antibacterial activity against Pythium
and the synthetic chemical fungicide
amphotericin-B were used as control. Initially
bio-assay using hyphal fragments was
standardized. However, the hyphal length
between two experiments varied greatly,
which resulted in greater variation in the
antibacterial activity of the peptides. Therefore,
a bio-assay using zoospores was standardized.
Different zoospore concentrations were tried
and the concentration between 7 x 10° to 7 x
10° zoospores/ml yielded standard growth
curve and this concentration was used for bio-
assay. A preliminary screening was carried out
using seven 1:1 serial dilutions of each peptide
starting from an initial concentration of 250
mM. Minimum Inhibitory Concentration
(MIC) was determined using the dilutions
differing by 20 mM starting from the lowest
concentration that was found to be effective in
the preliminary screening. The MIC of the two
designed peptides was less than 10 mM,
whereas that of amphotericin-B and histatin-5
was less than 16 mM and 40 mM, respectively.
Results indicated that the two designed
peptides have stronger antimicrobial activity
against P. capsici than the other known
antifungal compounds tested in the present
study. Experiments to determine the site of
action of these peptides on Phytophthora and
to evaluate their in vivo antimicrobial activity
are in progress.
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II. 1. Project Title: Characterization
of nutmeg germplasm for quality
2. Investigator(s) : B. Krishnamoorthy

T. John Zachariah

3. Name of the Institute/ University and Address :
Indian Institute of Spices  Research,
Calicut - 673 012

4. Objectives
(a) Characterizing nutmeg germplasm
based on quality evaluation.
(b) Identification of quality nutmeg

accessions from germplasm

conservatory
5. Progress of work (Final Report)

Essential oil of nutmeg and mace from
95 accessions were extracted by Cleavenger
method and its yield (%v/w) calculated. In
nutmeg, the essential oil content ranged from
3.9% (A9/116)to 16.5% (A9/18) and in mace,
it ranged from 6% (A9 / 107) to 26.1% (A9/
18). Thus among the accessions screened, A9/
18 has the highest essential oil content in both
nutmeg and mace.

The essential oils of nutmeg and mace
of 65 accessions were analyzed by Gas Liquid
Chromatography (GLC). The percentages of
myristicin, elemicin, safrole, a-pinene, and
sabinene fractions in nutmeg and mace were
calculated. Accessions have been classified
based on these parameters. Accessions A9/71
and A9/95
elemicin and low safrole coupled with high
sabinene in  both nutmeg and mace oils.
Myristicin, elemicin and safrole have

have low myristicin, low

~

hallucinogenicproperties and sabinene
imparts a sweet taste. Thus these two
accessions are suitable for confect- ionery.

The butter content ranged from 21.5%
in A9/107 to 44% in A11/12. The oleoresin
content obtained from defatted nutmegs with
acetone ranged from 1.4% (A9/63)t05.3 %
(A9/30). However, with ethanol, the yield of
oleoresin increased from 6.7%  (A9/1)
to 23.0% (A9/116). The range of mace
oleoresin (with acetone) was from 13.8%
(A9/1) to 32.2% (A4/22).

In leaf, the essential oil (v/w) ranged
from 0.98% (A9/26) to 2.5% (A11/70). The
range of myristicin was from 0.3% to 11.9%
and that of elemicin. 0.3% to 7.98%. There is
no correlation between the essential oil profile
of leaf and the sex of the plant.

Amino acids of leaves of male, female
and bisexual plants were analyzed to see if
the profile could be used for identification of
the sex of the plant. It was seen that there was
no difference in the amino acid profile in
relation to the sex of the plant.

Total free amino acids in leaf samples
were also estimated (Yapinlee & Tunekazu,
1966). No significant difference was obtained
in the total free amino acid content in these
samples. Among the different species of
Myristica, M. fatua var magnifica had the
lowest content (127.651g/100 mg) of total free
amino acids while the highest amino acid
content was obtained in M. prainii (315.21
ig/100 mg).
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The non volatile ether extract of nutmeg
and mace was estimated by AOAC method
and found to be 33.77 and 18.65%,
respectively. This is in accordance with the
reported value of 33.6% and 21.98% in
nutmeg and mace, respectively.

Lycopene is the pigment responsible for
the attractive red colour of mace. Lycopene
is a potent antioxidant. It participates in a host
of chemical reactions that are believed to
prevent carcinogenesis and atherosclerosis

Thus lycopene is a phytochemical with
potent nutraceutical properties. None of the
storage systems tried could prevent the
degradation of lycopene and only

25% of the lycopene content was
retained after 28 days of storage. Since mace
is used in confectionery and pharmaceutical
products, the change in configuration is a very
critical factor in the value-addition of mace.

The dry mace powder was stored in
airtight amber-colored bottles for extraction
of essential oil. Oil was extracted & its GC
profile was followed for 28 days. There was
a decrease of only 15% in essential oil after
28 days. Among the five major components
of the oil, a-pinene and sabinene had an
increase in its relative concentration and the
other three components (safrole, myristicin
and elemicin) had a decrease in its
concentration. Hence we suggest that mace
should not be stored in the powdered form.

IIL. 1. Project Title : Organization of ginger
and turmeric  germplasm based on mole-
cular characterization.

2. Investigator(s) : B. Sasikumar

T. John Zachariah

3. Name of the institution/University and
Address : Indian Institute of Spices
Research, Calicut - 673 012

3. Obijectives

(a) Characterization of ginger and
turmeric germplasm using molecular
markers.

(b) Build up a core collection of ginger
and turmeric germplasm based on
molecular and morphological
features.

(c) DNA Profiling of improved varieties
of ginger and turmeric as their
cultivars.

5. Progress of work

A protocol for the isolation and
amplification of DNA from rhizomes
(recalcitrant tissue) of turmeric and ginger is
perfected. The yield of isolated DNA ranged
from 10.83 to14.44 pg per gram of fresh
mature rhizome tissue of turmeric and 10.13
to 13.38 pg per gram of fresh mature rhizome
tissue for ginger. The average molecular
weight of the DNA was 200 - 220 kb. The
isolated DNA was digested with EcoR 1 &
Hind 1II restriction enzymes in addition to
PCR amplification.

For characterization of ginger and
turmeric germplasm using RAPD, DNA was
isolated and purified from 200 turmeric and



81 ginger accessions. Sixty random decamer
primers screened for getting polymorphism
28 primers gave good clear banding pattern
with both ginger and turmeric. Amplification
of DNA from 50 accessions of turmeric with
seven random decamer primers revealed,
good polymorphism, however amplified
products of 25 ginger accessions with four
random decamer primers yield low to
moderate polymorphism.

An efficient protocol for the isolation
and amplification of DNA from mature
rhizomes of turmeric and ginger is perfected.
This will help in the identification and
elimination of spurious market samples/seed
materials and thereby restricting unscrupulous
seed trade practice in these crops. This has
‘more relevance in crops like ginger and
turmeric which are not easily discernable
based on rhizome morphology.

IV. 1. Project Title : Micropropagation and
development of Seedless Malabar
Tamarind through in vitro techniques.

2. Investigator (s) : P.C. Rajendran
A. Augustin

3. Name of the Institution/ University and
Address: Centre for Plant Biotechnology and
Molecular Biology College of Horticulture,
Kerala Agricultural University Vellanikkara,
Trichur, Kerala

4. Objectives :

(@) To standardised the culture
conditions for large scale multip-
lication through in vitro techniques.

(b) Standardisation of protocol for

developing triploid plantlets through
in vitro endosperm culture.

(c) To develop haploids through anther
culture from male trees of Garcinia
gummi-gutta.

(d) Tocompare the Hydroxy Citric Acid
(HCA) content in callus cultures and
fleshy fruit rind (fresh and dry) of
Malabar tarmarind fruit through Gas
chromatography.

(e) Isozyme studies, protein patterns and
ribosomal DNA banding patterns in
haploid, diploid and triploid
plantlets.

(f)  Induction of somatic embryogenesis
from triploid calli cultures and
development of synthetic seeds.

(g) Toisolate and purify the protoplasts
from haploids and diploid females.

(h) To fuse the protoplasts of haploid
and diploid females for the devel-
opment of triploid plantlets.

5. Progress of work

Standardisation of micro-propagation in
this dioecious allogamous tree spices
(Garcinia gummigutta var. gammigutta) is the
primary mandate of the project. In general,
the explants collected from field grown plants
lead to more contamination in inoculated
cultures. Hence the grafted plants are also
maintained under glass house for excising
explants from vegetative part. A slight
modification in pretreatment of explants by
dipping the explants in 70% ethanol for one
minute and further treatment with mercury
chloride for 3-4 minutes with the addition of
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0.1% bavistin directly in the media. It was
observed that there is no marked change in
the contamination rate. This is due to the
inherent latent contamination from the active
endogenous fungus in the system of perennial
tree spices.

Direct organogenesis for microp-
ropagation has been continued for getting
multiple shoots from shoot tips and nodal
segments. Regeneration from shoot tip
cultures was observed in ¥2 MS + 0.5 mg’
BA + 5.0 mg' IBA with addition of 15%
coconut water as compared to nodal segments
followed by the media Y2 MS + 0.5mg"' BA +
5.0 mg' IBA with the addition of 15%
coconut water and 0.1% bavistin. Indirect
organogenesis were also continued during the
second year of investigation. However, the
overall rate of contamination was 64.2% with
the survival rate of 18.8%. In order to
overcome the inherent difficulty of fungal
contamination, in vitro production of explants
from immature garcinia seed is being tried.

Standardisation of protoplast isolation
by direct method from the leaf explants of
female trees was intiated. Different
combinations of osmoticum and enzymes
with different duration were tried, of which
0.84% cellulose and 0.1% pectinase with
0.5M Sorbitol at 15 h of incubation was
observed to give abundant viable protoplast.

In vitro germination of mature dried
seeds as well as immature seeds were
attempted to break the inherent dormancy as
a prelude to produce aseptic explants from in
vitro seed germinated cultures. It is interesting
to note that the immature seeds scooped out
from fresh fruit harvested at 75% maturity

stage exhibited the quick germination.

Somatic embryogenesis was also -
observed directly from fresh immature seeds
inoculated on ¥2 MS media fortified with the
hormonal combination of 2.0 mg/1 2,4-D and
1.0mg/] kinetin, in vitro germination and
somatic embryogenesis will be continued in
the coming fruiting season also.

A clear-cut difference in banding
pattern of male and female plants has been
observed for Isozyme analysis of esterase
using PAGE. This finding is advantageous to
know the sex at seedling stage.

V. 1. Project title : Improvement of
Productivity and Quality of Birds-Eye
Chillies Grown in North Eastern
Region of India

2. Investigator (s) : S. J. N. Baruah

3. Name of the Institution/University and
Address : Department of Horticulture,
Assam Agricultural University, Jorhat-785
013, Assam

4. Objectives :

(a) Local germplasm of bird’s eye
chillies collection, evaluation and
preservation.

(b) Development of inbreds from the
collected germplasm.

(¢) Study of genetic architecture of
disease resistance vis- a- Vvis
economiccharacters to identify
suitable parental genotypes and
breeding approaches to exploit the
material acquired.
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(d) To assess the possibilities of
heterosis breeding by making use of
cytoplasmic and genetic male
sterility, if available.

5. Progress of work :

Irrespective of stages of observation,
BEC 4 attained the highest plant height (61.00
cm at 90 DAT) followed by BEC 7 (58.65 cm
at 90 DAT) which were significantly superior
to other test lines. Number of secondary
branches was found to vary significantly
among the test lines at 60 and 90 DAT, which
was found to be maximum in BEC 7 (24.42)
flowed by BEC 4 (23.28). There was no
significant difference in flowering, and
maturity of fruits. In all test lines first flowers
appeared within 61.10 to 68.05 days from
sowing, while days to maturity in different
test lines ranged from 81.62 to 97.50 days.

The difference in leaf area index was
significant. The maximum and minimum LAI
of 3.03 and 1.94 were recorded in BEC 7 and
BEC 29, respectively. Differences in the
number of flowers per plant among the
cultivars were highly significant. BEC 2
recorded the highest number of flowers
(307.93) which was statistically at par with
BEC lines 1,4, 6,7, 8,9, 10, 12, 20 and 27,
while the lowest was recorded in BEC 42
(255.47).

Maximum number of fruits per plant
was produced by BEC 7 (139.17), followed
by BECs 4 135.07) and 9 (135.09), BEC 2
132.88); while, the lowest (97.16) was
recorded in BEC 42. But, the fruiting was
found to be non-significant. Fruit length was

significant amongst different BEC lines. The
highest fruit length of 3.02 cm was recorded
in BEC 3 and the lowest in BEC 6 (0.97 cm).
BEC lines also differed significantly in respect
of fruit diameter. BEC 1 registered the highest
fruit diameter of 0.95 cm, followed by BEC 8
(0.93 cm); while it was lowest (0.43 cm) in
BEC 6. BEC 3 produced fruits with the
highest weight (1.01g), while the lowest
weight of 0.60 g was recorded in BEC 6 and
21. Seeds per fruit were also statistically
significant amongst the test lines with the
maximum number (50.33) in BEC 7 and
minimum (20.55) in BEC 21.

The BEC lines differed significantly for
yield per plant (dry fruit yield per plant and
yield per hectare). BEC 7 produced the highest
fruit yield per plant (123.86 g) and also yield
per hectare (49.54 q), followed by BEC 4, 8
and 9. For both the characters (fruit yield per
plant and per hectare) BEC 21 recorded the
lowest (63.20 g plant™ and 25.30 q ha™"). The
dry fruit yield per plant was also found to be
superior in BEC 7 (58.97g plant), followed
by BEC 4 (55.35 g plant™).

VI. 1. Project Title : Management of
seedborne pathogens and wilt disease of
coriander by using biotechnological
approaches

2. Investigator(s) : R. Rabindran
Sabitha Doraiswamy

3. Name of the Institute/University and
Address : Department of Plant Pathology,
Centre for Plant Protection Studies, Tamil
Nadu Agricultural University, Coimbatore
- 641003

S 2 ()6 |
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4. Objectives :

(a) Assessment of seedborne diseases
and wilt disease incidence in
coriander crop and the pathogens
associated with the disease in
different agroclimatic zones in Tamil
Nadu.

Detection, identification and
establishing Koch’s postulates.

(b)

(c) Management of seedborne pathogens
by using biocontrol agents and plant
products.

5. Progress of work (Final report)

A field survey was conducted in major
coriander growing areas (27 farmers fields)
in Coimbatore District. In surveyed areas wilt
incidence was 0-1%. Powdery mildew
incidence was maximum in Thudiyalur
(60%). Seed samples were collected from all
the localities to study presence of seed borne
pathogens.

In the survey of five districts thirty
seven villages were covered 117 farmers were
contacted. Due to unusual rains during the
cropping period almost in all the districts 50%
of the crop was damaged. In the field the
major problem encountered during 96-97 was
powdery mildew disease alone and wilt was
observed in Coimbatore District. Rhizoctonia
solani was found to be associated with the
wilted plants.

From the survey it could be inferred that
coriander is cultivated on a large scale in
South Arcot, Virudhunagar and Thoothukudi
districts. The crop in these districts is free

from wilt caused by Fusarium. Four
pathogens were associated with the seed
samples tested.

Survey was conducted for during
1996-97 and 1997-98 in the major coriander
growing areas of Tamil Nadu, covering 33
villages in five districts. Thirty four farmers
were contacted and seed samples were
collected and analyzed to detect the seed
borne pathogens. In all the areas surveyed,
powdery mildew was found to be a major
problem. Its incidence was recorded to the
tune of 60 per cent alos. Wilt was noticed in
South Arcot District to the tune of 10%.

Seven fungi viz., Alternaria, Aspergillus,
Curvularia, Fusarium, Trichothecium,
Penecillium and Rhizopus were found to be
associated with coriander seeds collected
from the 5 districts of Tamil Nadu. Among
these, Fusarium semitectum (78%) and A.
alternata (85) frequently associated with the
seeds.

Seven plant extracts were tried against
F. semitectum and A. alternata and among
them, Prosophis juliflora extract (10%) was
found affective.

VIIL. 1. Project title: Elucidation of
Biosynthetic Pathways of Curcumin in
Turmeric.

2. Investigator (s) : B. Chempakam
K. Vasu
N.K. Leela

3. Name of the Institute/University and
Address : Indian Institute of Spices
Research, Calicut

R 2,()7
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4. Objectives :

(a) To study the nature of precursors,
intermediates and degradation
products of curcumin so as to
evolve a suitable biosynthetic
pathway.

(b) To assay and localize the key
enzymes involved in the biogenesis,
based on the established pathway.

(c¢) Exploring the possibilities of
utilizing the data generated from the
scheme for establishing the path
ways of biosynthesis of the active
principles in other spices viz; pepper
and ginger.

5. Progress of work (Final report)

PAL the major enzyme, which initiates
the series of reactions leading to curcumin
synthesis, was studied during the early
germination phase. The activity was
maximum in leaves as compared to roots,
rhizomes and pseudostem, indicating that the
conversion of phenylalanine to cinnamic acid
mostly takes place in the leaves.

Studies on the localisation of PAL
activity in various cell fractions showed
maximum activity in microsomal fraction

GC-MS studies of the essential oil from

rhizome, root and leaf indicated the major
compounds as ar-turmerone and ar-
curcumene in rhizome and root and a-
phellandrene and terpenolene as the major
ones in leaf oil.

Effect on light studies on PAL is a good
indication on the levels of the enzyme under
different environmental conditions. Exposure
to three forms of light White, Red & Blue to
turmeric leaves results in varied response of
PAL activity, either through de novo synthesis
or by a derepression factor.

Majority of the phenolic acids identified
in the leaf are coumaric, caffeic and ferulic
acids. These phenolic acids are intermediate
precursors in the proposed pathway of
curcumin biosynthesis.

Studies using labeled CO,, labeled “C-
phenylalanine and '“C-Malonyl CoA to see
the incorporation of the intermediary
precursors have been completed. Maximum
incorporation of 14-C-phenyl alanine in both
phenolic acids and curcumin was seen in the
early period (Imonth) in the leaf ( Table 6.).
Simultaneous incorporation in both
components indicates a direct role for phenyl
alanine as initial precursor.Translocation and
incorporation of 14.C malonyl CoA is poor
and erratic and hence initial precursor as
acetate can be ruled out.
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STAFF

PROJECT COORDINATOR’S CELL
Indian Institute of Spices Research
Calicut - 673 012, Kerala

Project Coordinator : Dr P N Ravindran (upto 30-04-2002)
Dr K V Ramana (w.e.f. 01-05-2002)

Scientist (Hort.) : Dr K N Shiva

Technical Information Officer : Dr Johny A Kallupurackal

Personal Assistant : Ms P V Sali

Peon : Mr K Chandran

COORDINATING CENTRES

1 Cardamom Research Station, KAU, Pampadumpara

1. Breeder (Posted at Ambalavayal) : Ms Susamma P George
2. Asst. Professor (Agron. /Hort.) : Dr K Vasantha Kumar
3. Asst. Professor (Ag. Entomology) Dr A Joseph Rajkumar
(upto 10-02-2003) (on study leave)
4. Farm Assistant Sel. Gr. : Mr C G Pradeep
5. Lab Assistant Grade 11 : Mr C S Manoj
6. Peon : Mr Paulose Mathew

2 Regional Research Station, UAS (Bangalore), Mudigere

1. Breeder : Mr M Narayanaswamy
2 Agronomist (Hort.) : Dr M Dinesh Kumar
3. Pathologist : Mr L Arasumallaiah

4. Jr. Entomologist : Mr D Jemla Naik

5. Technical Assistant : Mr Narayana

6. Technical Assistant : Mr V Mallikarjunappa
7. Messenger : Ms Savithri

3 Horticultural Research Station, TNAU, Yercaud/Pechiparai

1. Agronomist (Hort.) : Dr V Lakshmanan/Yercaud
2. Jr. Breeder (Hort.) : Dr Prem Jousha/Pechiparai
3. Lab Assistant : Mr P Pappu/Yercaud

SR 2 ()9 R
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4 Pepper Research Station, KAU, Panniyur

1. Assoc. Professor (P1. Pathology) Mr P K Unnikrishnan Nair
(upto 15-04-2002)

Dr K P Mammootty (w.e.f. 12-09-2002)

2. Asst. Professor (P1. Pathology) : Dr G Sivakumar

3. Asst. Professor (Pl. Breeding) : Dr V P Neema

4. Asst. Professor (Agro) : Vacant

5. Farm Supervisor Gr. II : Mr A Sasidharan (w.e.f. 30-05-2002)
Mr K A Kurien (w.e.f. 01-06-2002)

6. Farm Assistant Sel. Gr. : Mr K Lakshmanan

7. Lab Assistant : Ms Nirmala Chellath

8. Peon : K Rajeevan

5. Regional Agricultural Research Station, APAU, Chintapalle

1. Horticulturist : Mr M M Naidu
2. Junior Pathologist : Smt V Prasanna Kumari
3. Technical Assistant : Vacant

6. Agricultural Research Station, UAS (Dharwad), Sirsi

1. Jr. Pathologist (Assoc. Prof.) : Dr M S Lokesh
2. Jr. Horticulturist (Asst. Prof.) : Dr H G Hegde
3. Technical Assistant (Field Asst.) : Mr G V Hiregowder

7. Department of Vegetable Crops, Dr YSPUHF, Solan

1. Breeder (Olericulturist) : Dr B N Korla

2. Jr. Plant Pathologist : Dr N P Dohroo

3. Jr. Biochemist : Dr (Mrs) Nirja Singh
4. Jr. Technical Assistant : Mr Rajeshwar Chauhan

8. High Altitude Research Station, OUAT, Pottangi

1 Breeder (Olericulturist) : Dr A K Pattnaik
2 Jr. Breeder : Dr D K Dash

3 Jr. Technical Assistant : Mr R C Dash

4 Jr. Technical Assistant : Mr B N Sahoo

210
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9.

10.

Department of Plant Breeding, SKN College of Agriculture, RAJAU, Jobner

1 Sr. Breeder (Prof.) : Dr D L Singhania
2 Breeder : Dr Dhirendra Singh
3 Agronomist (Hort.) : Dr G R Chaudharay (upto 14-02-2003)
Dr N L Jat (w.e.f 14-02-2003)
4 Jr. Plant Pathologist : Mr M P Jain
S Ir. Biochemist : Dr S Agrawal
6 Sr. Technical Assistant : Mr S S Rajput
7 Ir. Technical Assistant : Mr S R Kumawat
Regional Agricultural Research Station, APAU, Guntur
1 Horticulturist : Smt C Sarada
2 Jr. Breeder (Hort.) : Sri1 K Giridhar
-3 Sub Assistant : Mr K Sivakumar (upto 10-02-2003)

11.

12,

13.

14.

Mr V Veerabhadra Rao (we.f. 11-02-2003)

Spices Research Station, GAU, Jagudan

1 Sr. Plant Pathologist : Dr K D Patel

2 Jr. Breeder o Mr G M Patel

3 Technical Assistant : Mr S R Chaudhari

Department of Spices & Plantation Crops, TNAU, Coimbatore

1 Breeder (Horticulturist) : Ms G Jansi Rani (upto 31-12-2002)
Dr S Subramanian (w.e.f. 01-01-2003)

2 Jr. Pathologist : Dr P Muthulakshmi (upto 30-05-2002)
Dr E Rajeswari (w.e.f. 11-09-2002)

3 Agricultural Assistant : Mr R Swaminathan

Regional Agricultural Research Station, ANGRAU, Jagtial

1 Jr. Pathologist : Mr C L Narasimha Chary

2 Jr. Horticulturist : Mr R Manohar Rao

3 Technical Asst./Sub Asst.. : Vacant

Department of Vegetable Crops, CCS HAU, Hisar

1 Olericulturist/Horticulturist : Dr K K Thakral

2 Assistant Scientist (VC) : Dr S K Tehlan

(2 | | S|



[ AmcatFoport2602-2003. ATCHPS |

15. Tirhut College of Agriculture, RAU, Dholi

16.

17.

18.

19.

1 Horticulturist
2 Jr. Pathologist
3 Technical Assistant

Konkan Krishi Vidya Peeth, Dapoli

1 Horticulturist

2 Jr. Pathologist

3 Junior Spice Breeder
4 Technical Assistant
5 Technical Assistant

Dr S P Singh
Dr Bimala Rai
Dr N B Dwedi

Mr A G Desai (upto 15-07-2002)

Mr R N Nawale
(16-07-2002 to 31-12-20602)

Dr P M Haldankar (w.e.f. 01-01-2003)
Dr V S Pande

Prof R G Khandekar (w.e.f. 01-02-2003)
Mr S D Tambe

Mr A B Jadhav

Najendra Dev University of Agriculture and Technology, Kumarganj

1 Horticulturist

2 Jr. Breeder

3 Jr. Pathologist

4 Technical Assistant
5 Technical Assistant

Dr J Dixit

Dr V P Pandey
Dr R P Saxena
Mr V K Singh
Mr R K Gupta

Indira Gandhi Krishi Vishwa Vidhyalaya, Raigarh

1 Horticulturist

2 Jr. Breeder

3 Jr. Pathologist

4 Technical Assistant
5 Technical Assistant

Dr C R Gupta
Dr N S Tomar
Dr A K Singh
Mr G P Kashyap
Mr D S Kshatri

Uttar Banga Krishi Viswa Vidhyalaya, Pundibari

1 Horticulturist
2 Jr. Breeder
3 Jr. Pathologist

4 Technical Assistant
5. Technical Assistant

DrJ C Jana

Dr S K Dash (w.e.f. 03-05-2002)

Dr P M Bhattacharya (upto 20-03-2003)
Mr S Bandhopadhay (w.e.f. 21-03-2003)
Mr B Mazumdar

Vacant

2 |2
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RELEASE OF GRANTS DURING 2002-2003 (Rs. in lakhs)

Allocation Amount released Additional  Grand

Centre 2002-03  Thalf  Ihaf  Toal  [und total
released released

Pampadumpara (KAU) 7.580 3.790 3.790 7.580 7.580
Panniyur (KAU) 8.750 3.875 4.875 8.750 0.500 9.250
Mudigere (UAS-B) 10.140 5.065 5.075 10.140 1.300 11.440
Sirsi (UAS-D) 5.450 2.725 2.725 5.450 9.600 15.050
Yercaud (TNAU) 4250 2.125 2.125 4250 0.700 4950
Coimbatore (TNAU) 3.000 2.200 0.800 3.000 0.250 3.250
Chintapalli (APAU) 3.000 0.000 3.000 3.000 0.900 3.900
Jagtial (APAU) 6.000 3.000 3.000 6.000 6.000
Guntur (APAU) 1.500 0.000 1.500 1.500 3.900 5.400
Solan (YSPUHF) 6.800 2.925 3.875 6.800 2.190 8.990
Pottangi (OUAT) 1.000 0.000 1.000 1.000 1.000
Jobner(RAJAU) 14.600 5.325 / 9.275 14.600 6.760 21.360
Jagudan (GAU) 4.400 2.200 2.200 4.400 2.900 7.300
Hisar (HAU) 5.360 2.680 2.680 5.360 5.360
Dholi (RAU) 4.400 2.200 2.200 4.400 1.600 6.000
Kumarganj (NDUAT) 10.600 4.195 6.405 10.600 10.600
Pundibari (BCKVV) 6.390 3.195 3.195 6.390 6.390
Dapoli (KKV) 10.390 5.195 5.195 10.390 10.390
Raigarh (IGKVV) 6.390 3.195 3.195 6.390 6.400 12.790
Total 120.000 53.890 66.110  120.000 37.000  157.000

Note : Additional fund of Rs. 37.00 lakhs was received from ICAR under pay and allowances
and the amount was released to 12 centers. Accordingly necessary changes made in
the X plan EFC Memo of 11512 based of the approved RE letter No. 15-54/2002
1A (V) dated 25-03-2003

— " @®»_
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BUDGET PROVISION - 2002-2003

Center Sanctioned provision for (Rs. in lakhs)
pay and allowances
Estt. TA RC Grand ICAR State
Total share share
Pampadumpara (KAU) 8.607 0.300 1.200 10.107 7.580 2.527
Panniyur (KAU) 10.333 0.400 1.600 12.333 9.250 3.083
Mudigere (UAS-B) 13.253 0.400 1.600 15.253 11.440 3.813
Sirsi (UAS-D) 19.067 0.200 0.800 20067  15.050 5.017
Yercaud (TNAU) 5.600 0.200 0.800 6.600 4.950 1.650
Coimbatore (TNAU) 3.333 0.200 0.800 4.333 3.250 1.083
Chintapalli (APAU) 4.200 0.200 0.800 5.200 3.900 1.300
Jagtial (APAU) 7.000 0.200 0.800 8.000 6.000 2.000
Guntur (APAU) . 6.200 0.200 0.800 7.200 5.400 1.800
Solan (YSPUHF) 10.487 0.300 1.200 11.987 8.990 2.997
Pottangi (OUAT) 1.330 0.000 0.000 1.330 1.000 0.330
Jobner (RAJAU) 25.980 0.500 2.000 28480  21.360 7.120
Jagudan (GAU) 8.733 0.200 0.800 9.733 7.300 2433
Hisar (HAU) 6.147 0.200 0.800 7.147 5.360 1.787
Dholi (RAU) 7.000 0.200 0.800 8.000 6.000 2.000
Kumarganj (NDUAT) 12.633 0.300 1.200 14.133 10.600 3.533
Pundibari (BCKVV) 7.020 0.300 1.200 8.520 6.390 2.130
Dapoli (KKV) 12.353 0.300 1.200 13.853 10.390 3.463
Raigarh (IGKVV) 15.553 0.300 1.200 17.053 12.790 4.263
Grand Total 184.829 4900 19.660  209.329 157.000 52.329
ICAR share 138.622  3.675 14.700
State share 46.207 1.225 4.900

Note: * Includes committed expenditure under pay and allowances to clear the past arrears
p pay \ p
(IX Plan) to all the centres except Chintapalle, Guntur, Pottangi and Pundibari centers.

.  — ———— — " @
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LIST OF PUBLICATIONS

RESEARCH PAPERS
PAMPADUMPARA

Backiyarani, S., Josephrajkumar, A. and
Sainamole Kurian , P. 2002. PV-2, a
new high yielding small cardamom
variety. Indian Horticultre 47 (2) : 6-7.

Josephrajkumar, A., Sainamol Kurian, P,
Backiyarani, S. and Murugan, M. 2001.
Efficacy of conventional insecticides
for suppression of black pepper mussel
scale, Lepidosaphes Gr.
(diaspididae:Hemiptera). Entomon
(Spl) 26 : 113-114.

Josephrajkumar, A. and Murugan, M. 2001.
New record of an entomopathogenic
fungus Verticillium sp. against
cardamom white fly Kanakarajiella
cardamomi ( David and Subramaiam).

Pest management in Horticultural
Ecosystem 7 (1) : 66-67.

Murugan, M., Backiyarani, S.,
Josephrajkumar, A. and Subbiah, N.
2002. Yield and nutrient content of
chilli (Capsicum annum L.) in response
to sources of P and levels of P and N.

Journal of spices and Aromatic Crops
11(1) : 13-17.

Murugan, M., Josephrajkumar, A., Sainamole
Kurian, P. and Backiyarani, S. 2002.
Essential oil of cardamom (Elettaria
cardamomum M.) - Effect of infestation
by thrips (Sciothips cardamomi Ramk.).
Indian perfumer 46 (4) : 321-323.

SOLAN

Dohroo, N.P. 2001. Study on population
dynamics of naturaily occurring
Trichoderma harzianum Rifai and its
antagonistic potential against rhizome
rot of ginger. Indian J. Plant Pathol. 19
(1& 2) : 39-43.

Korla, B.N., Saini Amit and Sharma, S.K.
2002. Seed vigour as influenced by
dates of sowing and cuttings. Spice
India 15 (10) : 11-13.

PANNIYUR

Unnikrishnan Nair, P.K., Vanaja, T., Neema,
V.P.,, Arya, K. and Sivakumar, G. 2002.
Panniyur-6, a newly released high
yielding variety of black pepper. Indian
J. Arecanut, Spices & Medicinal Plants
4(2): 81.

HISAR

Batra, V.K., Mohan,V.P., Thackral, K.K. and
Bhatia, A.K. 2002. Seed yield and
quality of fennel as influenced by date

of sowing and seed rate. Haryana J.
Hort. Sci. 31 : 111-113.

Mohan, V.P,, Batra, VK. and Thakral, K. K.
2001. Response of sowing dates and
seed rate on growth and yield of fennel.
Haryana J. Hort. Sci. 30 : 271-273.

Rana, S.C., Nehra, B.K., Singh, N., Thakral,
K.K. and Partap, P.S. 2002. Yiled and
quality of coriander as influenced by

growth regulators. Haryana J. Hort. Sci.
31: 298-299.
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Singh, V.P., Yadav, A.C. and Thackral,
K.K.2001. Economics, consumptive
use of water and water use efficiency
of coriander seed crop as affected by
various irrigation levels and weed
control measures. Haryana agric. Univ.
J. Res. 31 : 105-110.

Singh, V.P,, Yadav, A.C., Thakral, K.K. and
Brar Jagdeep. 2002. Effect of irrigation
and pendimethalin on growth and seed
yield of coriander. Haryana J. Hort. Sci.
31:126-128.

Tehlan, S.K. and Thakral, K.K.2001.
Performance of fenugreek cultivars
under Hisar condition. Haryana J.
Agron. 17 : 209-210.

Thakral, K.K. and Pratap, P.S. 2001. Research
needs of seed spices in Haryana. Indian
J. Arecanut, Spices and Medicinal
Plants 3 : 145-146.

Thakral K.K., Mangal, J.L., and Thackral
Rajinder. 2002. Medicinal importance
of spices grown in North India. Indian
J Arecanut, Spices and Medicinal

Plants 4 ;. 53-55.

Papers presented in Seminars/ Symposia/
Workshops

COIMBATORE

Chezhiyan, N. and Jansi Rani, G. 2002.
Breeding for quality improvement in
spices and condiments. Summer School
in Plant Breeding Approaches for
Quality Improvement in Crops,
CASGPB, CPBG, TNAU, Coimbatore.
p. 358-370.

Chezhiyan, N. and Jansi Rani, G. 2002.
Recent advances in mixed cropping in

orchards with spices and plantation
crops. ICAR sponsored short course on
Emerging Trends in Production
Technology of Tropical Fruit Crops.
p.114-116.

MUDIGERE

Arasumallaiah, L. 2002. Incidence and crop
loss due to anthracnose disease in black
pepper. National Seminar on Increasing
Production and Export of Spices. Indian
Society for Spices, 24-26 October
2002,Calicut.

Arasumallaiah, L. 2002. Studies on the leaf
and spike damage due to anthracnose
disease in black pepper under coffee
based cropping system. Symposium on
Plant Disease Scenario in Southern
India. 19-21 December 2002.

PAMPADUMPARA

Josephrajkumar, A., Sainamole Kurian, P,,
Backiyarani, S. and Murugan, M. 2002.
Record of new insect pests of black
pepper in high ranges of Idukki District,
Kerala. VI AZRA Conference on
Advances in Applied Zoological
Researches for food Production and
Environment Safety, 19-22 December
2002, Cuttack

KUMARGANJ

Dixit, J., Pandey, V. P. and Saxena, R.P. 2002,
Genetic variability and correlation
studies in fenugreek. National Seminar
on Increasing Production and Export of
Spices, 24-26 October 2002. Indian
Society for Spices, Calicut.

Gupta, S., Singh, T. and Pandey, V.P. 2002.
Screening of fenugreek germplasm
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against powdery mildew. National
Symposium on Improvement of Plant
Diseases of North Eastern India and
their Management, 5-7 December 2002.

Pandey, V.S., Pandey , B. P, Sing, T. and
Srivastava, A. K 2002. Genetic
variability and correlation studies in
turmeric (Curcuma longa). National
Seminar on st Increasing Production
and Export of Spices, 24-26 October
2002. Indian Society for Spices, Calicut.

Pandey, V. P, Saxena, V.P., Dixit, R. P, Singh,
T. and Singh , V. K. 2002. Growth and
yield of turmeric in response to use of
Azospirillum. National Seminar on
Increasing Production and Export of
Spices, 24-26 October 2002. Indian
Society for Spices, Calicut.

Pandey, V.S., Pandey, V.P.,, Pandey, M.K.,
Singh, U.P. and Dixit, J. 2002.
Screening of turmeric germplasm for
resistant to leaf spot (Colletotrichum
capsici) disease. Indian
Phytopathological Annual Meet (MEZ)
and National Seminar on Integrated of
Plant Disease of Mid-Eastern India with
a Cropping System Perspective, 5-7
December 2002, N.D. University of
Agriculture & Technology, Kumarganj,
Faizabad.

Saxena, R.P., Pandey, B. P. and Dixit, J. 2002.
Management of leaf blotch in turmeric.
Indian Phytopathological Annual Meet
(MEZ) and National Seminar on
Integrated of Plant Disease of Mid-
Eastern India with a Cropping System
Perspective, 5-7 December 2002, N.D.
University of Agriculture &
Technology, Kumarganj, Faizabad.

Saxena, R.P., Dixit, J., Pandey, B. P. and
Singh, V.K. 2002. Germplasm
screening for stem gall disease of
Coriander. Indian Phytopathological
Annual Meet (MEZ) and National
Seminar on Integrated of Plant Disease
of Mid-Eastern India with a Cropping
System Perspective, 5-7 December
2002, N.D. University of Agriculture &
Technology, Kumarganj, Faizabad.

Saxena, R. P, Gupta, S., Panday, V.P., Gupta,
R. K. and Singh, V, K. 2002. Screening
of turmeric germplasm against taphrina
leaf blotch. Indian Science Congress
Meet, January 2002, Luknow
University, Luknow.

Singh, T., Pandey, V. P, Saxena, R. P., Gupta,
R, K. and Singh, V.K. 2002. Growth and
Seed yield of coriander (Coriandrum
sativum) as influenced by application
of micronutrients. National Seminar on
Increasing Production and Export of
Spices, 24-26 October 2002. Indian
Society for Spices, Calicut.

COIMBATORE

Ann Riya., Chezhiyan, N., Ramar, A. and
Jansi Rani, G. 2002. Effect of nutrients
on growth and yield of leafy type of
coriander. National Seminar on
Increasing Production and Export of
Spices, 24-26 October 2002. Indian
Society for Spices, Calicut.

Balasubramanyan, S., Prem Joshua, T.,
Thangaselvabai and Rajalingam, C.
V.2002. Performance of cinnamon types
under high rainfall zone of Tamil Nadu,
National Seminar as Changing Scenario
in the production system of Horticultual
crops February. 2002.
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Selvarajan, M., Chezhyiyan, N. and
Muthulakshmi, P. 2002. Evaluation of
fenugreek (Trigonella foenum-graecum
L.) genotypes. National Seminar on
Increasing Production and Export of
Spices, 24-26 October 2002. Indian
Society for Spices, Calicut.

Velmurugan, M. and Chezhiyan, N. 2002.
Effect of biofertilizers on physiological
and biochemical parameters of turmeric
cv’ BSR 2. National Seminar on
Increasing Production and Export of
Spices, 24-26 October 2002. Indian
Society for Spices, Calicut.

Velmurugan, M. and Chezhiyan, N. 2003.
Studies on effect of organic manures
and biofertilizers on growth, yield and
quality of turmeric (Curcuma longaL..)
cv. BSR 2. National Seminar on
Bioinoculatns and Biomanures for
Rice Based Cropping System 20-21
March 2003. Dept. of Agricultural
Microbiology, TNAU, Coimbatore.
p.49.

Velmurugan, M. and Chezhiyan, N. 2003.
Studies on effect of inorganic
fertilizers and organic manures on the
soil microbial activity, nutrient content
and nutrient uptake of turmeric
(Curcuma longa L.) cv. BSR 2.
National Seminar on Bioinoculatns
and Biomanures for Rice Based
Cropping System 20-21 March 2003.
Dept. of Agricultural Microbiology,
TNAU, Coimbatore. p.84.

RAIGARH

Gupta, C.R. 2002. Prospect of Ginger and
Seed Spices production in Chhattisgarh.

National symposium on Horticultural
Crops 21-23 January, 2002, IGKV
Raipur.

Tomar, N. S. 2002. Prospects of turmeric
production in Chhattisgarh. National
Symposium on Horticultural Crops 21-
23 January 2002, IGKYV, Raipur.

PECHIPARAI

Gailce Leo Justin, C., Prem Joshua, J.,
Jayasekhar, M. and Selvarajan, M.
2002. Studies on the management of the
stem borer Sahyadrassus malabaricus
on clove. National Seminar on
Strategies for Increasing Production and
Export of Spices, 24-26 October 2002.
Indian Society for Spices, Calicut.

Jayasekhar, M. and Prem Joshua, J. 2002.
Effect of pot mixture and its influence
on pepper foot rot caused by
Phytophthora capsici. National seminar
on Changing Scenario in the Production
Systems of Hill Horticultural Crops,
20-21 February, 2002. HRS, Ooty.

p.147.
Jayasekhar, M. and Prem Joshua, J. 2002.
Integrated management of

Phytophthora capsici infestation in
pepper nursery. National Seminar on
Changing Scenario in the Production
Systems of Hill Horticultural Crops, 20-
21 February, 2002. HRS, Ooty. p.165.

Jayasekhar, M., Prem Joshua , J., Gailce Leo
Justin, C. and Selvarjan, M. 2002.
Integrated management of ginger
rhizome rot caused by Pythium
aphanidermatum. National Seminar on
Strategies for Increasing Production and
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Export of Spices, 24-26 October 2002.
Indian Society for Spices, Calicut.

Prem Joshua, J., Jayasekhar, J., Selvarajan,
M. and Rajalingam, G.V. 2002. Studies
on the evaluation of cinnamon
(Cinnamomum verum) genotypes in
high rainfall zone of Kanyakumari
District. National Seminar on Strategies
for Increasing Production and Export of
Spices, 24-26 October 2002, Indian
Society for Spices, Calicut

Prem Joshua, J., Gaile Leo Justin, C.,
Selvarajan, M. and Nirmalatha, J.D.
2002. Studies on the effect of different
spacings on yield and quality of pepper
cv. Panniyur-1. National Seminar on
Strategies for Increasing Production and
Export of Spices, 24-26 October 2002,
Indian Society for Spices, Calicut.

SOLAN

Dohroo, N.P. and Ruchi Sood. 2003. Role of
meteorological parameters and
fungicide applications on development
of leaf spot of ginger (Zingiber
officinale Rosc.). National Symposium
on Plant Pathogenes Diversity in
relation to Plant Health, 16-18 January,
2003. Department of Botany, Osmania
University, Hyderabad.

Sood Ruchi. and Dohroo, N.P. 2002.
Management of leaf spot (Phyllosticta
zingiberi Ramakr.) of ginger through
bioagents, botanical and extracts.
Integrated Plant Disease Management
Through Eco-friendly Strategies, 22-23,
November, 2002. PAU, Ludhiana.

Sood Ruchi and Dohroo, N.P. 2003. Variation
in morphological, cultural and
pathogenic behaviour among isolates of
Phyllosticta zingiberi Ramakr. causing
leaf spot of ginger .National
Symposium on Plant Pathogenes
Diversity in relation to Plant Health. 16-
18 January, 2003. Department of
Botany, Osmania University,
Hyderabad.

PANNIYUR

Mammooty, K.P., Sivakumar, G., Neema, V.P.
and Vanaja, T. 2003. Integrated Disease
management of black pepper. UGC
National Seminar on IPDMSA, 20-21
March 2003 , Annamalai University,
Tamil Nadu.

Sivakumar, G., Neema, V.P. and Vanaja, T.
2002. Effect of Metalaxy!l granules on
foot rot disease of black pepper. Asian
Congress of Mycology and Plant
Pathology. University of Mysore,
Mysore.

Sivakumar, G., Neema, V.P. and Vanaja, T.
2002. Effect of Metalaxyl Gold MZ
(Ridomil gold) and biocontrol agent on
Phytophthora foot rot disease of black
pepper. Asian Congress of Mycology
and Plant Pathology. University of
Mysore, Mysore.

POPULAR ARTICLES
MUDIGERE

Arasumallaiah, L. 2002. Elakki sasi
thayarikeyalli 15 amshada kramagaly.
Sujatha sanchike, December, 2002.
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Arasumallaiah, L. 2002. Samagra sasya
rogagala nirvahana kramagalu.
(Extension Bulletin) December, 2002.

PAMPADUMPARA

Sainamole Kurian, P., Josephrajkumar, A. and
Backiyarani, S. 2002. Keep your
cardamom plantation disease free. Spice
India 17-19.

RAIGARH

Gupta, C.R. 2001. Chhattisgarh Me Adrak Ki
Kheti. Chhattisgarh Kheti 8 (1) : 7-9.

DAPOLI

Haldankar, P. M. 2002. Lakhi bagh
technology. Baliraja July 2002.

Haldankar, P. M. 2002. Masala pikanchi
lagwad. Shetkari June 2002.

Khandekar, R.G. 2002. Bush pepper
cultivation. Shekari Spices Vesheshank
July 2002.

Khandekar, R.G. 2002. Masala pikanchi
abhivrudhi. Shekari Spices Vesheshank
July 2002.

Pandey, V.S. 2002. Masala pikanche rogani
niyantran. Shetkari Spices Visheshank.
July 2002.

COIMBATORE

Chezhiyan, N., Ramar, P., Muthulakshmi, P.
and Azhakia Manavalan, R.S.2002.
CO(CR)4 - Kurukiyakala kothamalli
rakam. Valarum Velanmai, July 2002.

Selvarajan, M., Chezhiyan, N. and
Muthulakshmi, P. 2002. Manjal
Sagupadi. Spice India 15 (8) : 13-16.

Subbiah, A., Ramesh kumar, A. and
Chezhiyan, N. 2002. Narumana
payirkalil maruthuvakunangal. Spice
India 15 (10) : 25.

JAGUDAN

Amin, A.U., Patel, K.J., Patel, G.M. and Patel,
1.D. 2002. Dhana Ni Vaignanik Kheti
Padhdhati. Krushi Jivan November,
2002.

Patel, N.R., Amin, A.U., Patel, K.D. and
Patel, 1.D.2002. Mari Masala Na Pako
Man Kudarati Dushmano Ane Tenu
Niyantran. Narmada Kissan Parivar,

July, 2002.

PANNIYUR

Unnikrishnan Nair, P.P.,Vanaja, T., and
Neema, V.P. 2002. Panniyur
Kurumulakau enangal.

Keralakarshakan 3 (48) : 9-10.

Vanaja, T. 2002. Nallavithinte Kadambakal.
Karshakasree 4 (8) : 26-27.

Vanaja,T. and Neema, V.P. 2002. Mazhakkala
Karuthaponinukashtakalamakaruthu.
Karshakasree 12 (7) : 46-47.

Vanaja, T., Unnikrishnan Nair, P.K. and
Neema, V.P. 2002. Panniyur 7. Spice
India 7 (15) : 4.

Book chapter
Solan

Neerja S Rana. 2002. Adrak sasyotar
Orodyogiki. In. Adrak Utpadan Aur
Bhandaran (Eds.) N.P. Dohoo et al.
2002. Department of Vegetable Crops
UHF-Nauni, p 23-27.
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Pampadumpara
Latitude : 9%5N Longitude . 77°10E
Altitude :  1100m MSL Soil type : Clay loam
Month Rainfall No. of Temperature Relative
(mm) rainy days O humidity
Min. Max. (%)
January 94 3.0 16.6 22.3 7.26
February 15.2 3.0 16.9 259 9.16
March 384 4.0 17.7 29.9 - 8.57
April 245.0 15.0 19.6 28.1 6.63
May 70.6 11.0 18.4 27.0 6.60
June 382.6 25.0 18.8 223 4.05
July 385.9 26.0 17.0 223 4.85
August 233.8 25.0 17.8 22.6 4.05
September 125.0 15.0 17.7 25.5 5.30
October 2913 26.0 17.8 237 5.25
November 272.8 14.0 17.4 25.0 5.50
December 27.1 7.0 15.4 222 5.45
Panniyur
Latitude : 12.5°N Longitude : T455E
Altitude :  95m MSL Soil type :  Laterite
Month Rainfall No. of Temperature Relative
(mm) rainy days °C) humidity
Min. Max. (%)
January - - 33.2 19.9 87.6
February 15.2 1 34.8 22.5 86.0
March - - 37.7 22.6 84.1
April 50.2 6 37.5 - 82.8
May 153.3 14 33.7 - 86.6
June 784.5 25 29.6 - 92.5
July 468.8 25 30.1 25.3 93.9
August 680.2 24 28.9 24.5 95.0
September 232.2 8 31.8 243 90.5
October 740.7 19 313 24.8 93.2
November 139.8 8 33.1 249 91.5
December 62.8 1 339 21.3 82.8
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Mudigere
Latitude : 13°50N Longitude : 75°39E
Altitude : 1175m MSL Soil type . Black clay loam
Month Rainfall No. of Temperature Relative
(mm) rainy days °C) humidity (%)
Min. AM PM Max.
January - - 14.20 68.83 31.61 28.38
February - - 15.80 76.50 35.46 31.04
March - - 18.04 72.84 50.03 31.79
April 131.30 7 19.40 83.40 58.16 31.00
May 73.30 10 19.20 83.03 62.52 28.25
June 522.00 22 17.90 88.83 77.76 23.02
July 429.20 26 17.80 90.06 83.38 22.00
August 346.30 28 17.70 92.70 87.58 21.00
September 194.10 14 17.80 90.53 74.50 24.12
October 86.80 6 18.70 88.38 78.54 24.88
November 89.90 3 17.60 78.60 60.63 26.25
December 2.40 1 15.80 70.96 56.71 25.98
Sirsi
Latitude : 14°36N Longitude : 74°50E
Altitude : 619m MSL Soil type . Laterite
Month Rainfal! No. of Temperature Relative
(mm) rainy days (°C) humidity (%)
Max Min Max. Min.
January 0.00 0 34.04 14.19 77.87 71.48
February 16.40 1 34.04 15.82 76.93 66.04
March 0.00 0 35.94 16.26 80.82 49.45
April 126.40 7 36.13 21.06 76.43 59.60
May 32.70 7 33.81 21.42 81.58 63.39
June 527.70 25 28.53 21.07 86.20 83.20
July 450.00 30 27.23 21.13 86.74 86.77
August 304.00 29 27.48 21.13 88.19 86.54
September 68.00 4 30.33 20.33 88.53 86.73
October 56.90 10 30.17 20.87 87.93 85.43
November 2.20 1 31.43 18.10 83.57 74.33
December 0.00 0 31.03 14.06 80.51 74.06
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Yercaud
Latitude 11.4°N Longitude 785 E
Altitude 1450m MSL Soil type Clay loam
Month Rainfall No. of Min Relative
(mm) rainy days temperature temperature humidity
O (%)
January’02 - - Data is not Data is not Data is not
February 10.3 1 available available available
March 34.0 1
April 18.4 3
May 197.9 9
June 79.0 5
July 59.9 4
August 262.5 8
September 82.4 6
October 224.1 9
November 13.2 ]
December - -
Coimbatore
Latitude 11°N Longitude TTE
Altitude 426.72m MSL Soil type Clay loam
Month Rainfall No. of Temperature Relative
(mm) rainy days humidity (%)
Max Min M07.22 E14.22
January - 5 30.3 19.7 87 44
February - - 335 20.0 87 37
March - - 353 22.1 80 35
April 96.0 5 347 23.6 87 42
May 6.5 1 35.0 23.5 82 44
June 52.6 5 31.2 22.1 78 52
July 19.9 3 31.2 22.7 80 54
August 22.8 4 314 22.1 85 53
September 96.6 4 32.7 223 89 50
October 286.7 6 31.0 22.1 90 61
November 136.6 10 29.5 21.6 92 63
December 16.1 2 28.2 18.7 90 55
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Chintapalle
Month Rainfall No. of Temperature Relative
(mm) rainy days (°C) humidity (%)
Max. Min. Max. Min.
January
February
March
April 58.0 6 18.5 33.0 49.0 77.0
May 33.6 4 22.0 34.8 46.5 66.6
June 68.0 8 214 30.8 64.8 79.5
July 36.6 5 21.8 29.5 74.5 84.5
August 99.6 12 20.6 259 89.7 92.0
September 89.6 6 19.3 28.8 86.9 90.4
October 134.0 7 17.5 28.3 87.0 90.7
November — — 10.8 27.8 67.2 87.8
December — — 9.0 28.4 37.5 77.8
Jagtial
Month Rainfall No. of Temperature
(mm) rainy days °C)
Max. Min.
January 40.8 28.6 14.6
February 2.2 315 18.5
March 1.0 359 -
April 3.0 399 -
May 234 41.8 -
June 8.0 35.8 -
July 73 33.7 -
August 3.8 29.7 24.2
September 4.6 323 239
October 4.2 33.1 21.7
November 4.2 314 15.9
December 3.7 31.2 14.4
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Guntur

Latitude 16.18 N Longitude 80.29E

Altitude 32m MSL Soil type Black Clay

Month Rainfall No. of Temperature Relative
(mm) rainy days °C) humidity (%)

Max. Min. AM PM

January 0.00 - 30.80 15.36 90.26 56.94

February -0.00 - 34.24 18.43 87.60 49.44

March 0.00 - 36.26 2441 85.45 66.03

April 30.20 1 36.40 25.61 88.10 66.93

May 0.00 - 42.66 29.10 78.12 60.64

June 131.00 5 37.51 26.46 74.23 62.86

July 155.00 6 34.24 24.90 80.58 64.03

August 278.80 12 33.32 24.08 89.58 83.61

September 104.00 7 34.57 24.61 90.26 82.90

October 153.90 8 32.50 - 2398 92.48 80.61

November 64.70 3 31.73 21.52 89.56 78.93

December 1.40 - 30.14 16.96 89.83 80.48

Solan

Latitude 16.18 N Longitude 80.29 E

Altitude 32m MSL Soil type Black Clay

Month Rainfall No. of Temperature Relative
(mm) rainy days °0) humidity (%)

Max. Min.,

January 25.8 2 19.8 50.0 1.8

February 5.0 I 22.5 41.0 43

March 56.5 3 245 45.0 7.4

April 59.4 S 28.8 47.7 12.7

May 100.8 5 31.7 55.7 17.2

June 306.6 12 - 75.3 18.5

July 144.6 13 28.4 85.3 20.7

August 191.0 7 28.7 79.2 20.1

September - - 29.7 79.5 15.2

October - - 28.2 54.5 11.8

November - - 245 57.5 6.5

December - - 20.2 668.4 43
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Pottangi
Latitude : 18°34'N Longitude : 82052
Aliitude : 917 m MSL Soil type : Sandy Loam
Month Rainfall No. of Temperature Relative
(mm) rainy days °O) humidity (%)
Max. Min.
January 31.0 2 20 11 67
February 5.0 1 34 15 69
March 15.0 2 35 16 64
April 84.0 7 35 18 69
May 13.0 2 40 27 64
June 178.0 11 40 18 67
July 174.0 12 32 18 92
August 2975 27 30 18 88
September 142.5 14 32 17 81
October 204.0 9 37 27 73
November - - 27 7 65
December - - 28 7 63
Jobner
Longitude : 23.52N Longitude : T7243E
Altitude : 90.6m MSL Soil type :  Sandy Loam
Month Rainfall No. of Temperature Relative
(mm) rainy days °C) humidity (%)
Max. Min.
January 20 1.0 22.04 4.3 62.6
February 15.8 20 25.0 7.2 56.0
March - - 328 12.3 37.0
April 8.0 1 38.5 18.9 29.8
May - - 429 26.3 27.5
June 8.6 2 40.0 26.5 45.0
July 13.2 1 37.6 27.4 52.2
August 17.0 2 36.3 26.0 63.0
September 8.5 2 36.8 22.6 522
October - - 36.2 17.0 45.5
November - - 311 11.2 43.6
December 9.1 1 26.9 7.5 52.8
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Jagudan
Latitude 16.18 N Longitude 80.29E
Altitude 32m MSL Soil type Black Clay
Month Rainfall No. of Temperature
(mm) rainy days °C)
Max. Min.
January - - 273 1.2
February - - 314 11.3
March - - 34.7 17.2
April - - 36.4 24.3
May 16 1 39.6 25.2
June 178 3 36.8 26.2
July 306 18 29.8 26.1
August 228 5 31.1 26.4
September - - 334 25.3
October 11 1 36.3 22.3
November - - 33.7 16.0
December - - 28.7 12.4
Hisar
Month Rainfall No. of Temperature Relative
(mm) rainy days °C) humidity (%)
Max. Min. AM PM
January
February
March
April 0.0 0 38.2 18.3 60 19
May 87.0 2 42.0 26.8 47 23
June 20.3 4 40.0 27.6 65 37
July 12.9 3 33.8 28.5 61 37
August 22.6 5 37.0 27.1 78 48
September 359 4 344 21.6 89 47
October 0.0 0 33.9 16.9 85 31
November 00 0 28.7 9.8 92 31
December 10.0 1 23.8 6.4 92 41
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Dholi

Month Rainfall No. of Temperature
(mm) rainy days °C)

Max. Min.
January 0 0 22.6 14.1
February 5 1 254 12
March 6.5 2 299 15.4
April 13.0 1 29.9 15.4
May 12.5 7 33 23.4
June 14 5 349 244
July 324 17 33.7 259
August 87 12 343 27.1
September 279 10 32.2 27.3
October 5.5 3 329 24.2
November 0 0 30.3 18.1
December 0 0 26.4 10.6
Kumarganj
Month Rainfall No. of Temperature Relative

(mm) rainy days O humidity (%)

Max. Min. AM PM
January 24.8 4 8.7 21.8 63.7 91.0
February 0 0 10.3 25 523 88.1
March 0 0 14.9 32.1 349 68.8
April 0 0 20.8 37.2 34.5 62.0
May 30.6 3 25.5 37.8 46.2 74.4
June 66.4 6 254 37.2 523 78.1
July 72.4 8 27.8 36.3 - 64.9
August 231.7 13 26.3 33.6 89.0 71.3
September 393.6 15 24.1 31.1 - 82.9
October 4.2 1 18.6 31.6 61.2 89.1
November 0 0 13.2 28.0 55.6 88.9
December 2.0 1 7.8 26.1 88.2 45.7
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Pundibari

Month Rainfall No. of Temperature Relative
(mm) rainy days °C) humidity (%)
Max. Min. Max. Min
January 16.5 2 22.6 9.6 96.2 543
February 20.7 3 25.2 10.4 92.4 48.9
March 15.5 2 29.5 15.4 86.1 47.6
April 193.4 7 32.2 18.6 88.2 55.1
May 715.2 17 31.6 22.4 92.2 80.6
June 574.5 19 30.6 232 92.6 62.2
July 919.9 20 30.5 233 95.3 79.4
August 545.2 15 29.7 234 95.5 75.5
September 362.5 10 315 22.1 95.2 73.6
October 42.2 4 31.2 18.1 94.0 63.0
November Nil 0 29.6 13.1 95.0 54.0
December Nil 0 25.4 8.3 92.0 48.0
Dapoli
Month Rainfall Temperature Relative
(mm) O humidity (%)
Max. Min. Dry. Wet.
January 0 29.5 11.7 93.0 40.5
February 0 32.1 14.5 92.8 43.0
March 0 325 16.4 90.6 49.5
April 0 333 19.9 85.8 68.6
May 0 333 25.1 86.0 70.0
June 686.2 30.2 24.1 92.5 83.8
July 470.1 29.5 24.2 94.0 88.7
August 533.0 27.2 25.1 97.0 92.2
September 176.2 28.5 21.6 96.1 88.2
October 73.0 322 21.2 95.7 76.2
November 0 33.0 17.0 92.0 72.7
December 4.0 31.8 14.0 96.0 63.0
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Raigarh
Latitude 16.18 N Longitude 80.29E
Altitude 32m MSL Soil type Black Clay
Month Rainfall Temperature Relative
(mm) O humidity (%)
Max. Min. Max. Min.
January 0.762 28.77 9.54 78.03 39.61
February Nil 32.82 10.28 74.57 29.21
March 4.064 35.67 20.19 80.77 36.51
April 1.27 40.1 242 72.46 27.76
May 2.032 42.42 28.12 70.48 28.51
June 43.973 33.03 26.13 82.4 68.03
July 54.86 31.06 25.12 87.51 33.19
August 22.85 31.64 25.67 86.54 75.74
September 7.62 33.46 2573 85.43 66.87
October 6.096 32.66 21.80 83.12 64.64
November Nil 29.77 19.36 82.3 63.9
December Nil 29.48 17.29 79.09 64.03
Ambalavayal
Latitude 16.18 N Longitude 80.29E
Altitude 32m MSL Soil type Black Clay
Month Rainfall No. of Temperature Relative
(mm) rainy days (°C) humidity (%)
Max. Min. AM PM
January 0 Nil 27.6 89 47 16.0
February 472 3 294 94 51 18.2
March 12.0 2 .30.7 90 49 18.7
April 206.2 8 299 93 62 19.1
May 101.6 9 28.6 94 69 19.5
June 232.0 21 249 94 80 18.6
July 3124 19 24.5 94 83 18.3
August 194.1 19 243 97 85 18.7
September 140.8 9 26.8 93 73 18.4
October 100.2 11 26.3 95 74 18.7
November 88.8 9 26.8 94 66 17.8
December Nil Nil 26.6 86 50 16.0
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Pechiparai
Month Rainfall No. of Temperature Relative
(mm) rainy days °O) humidity (%)
Max. Min.

January 25 2 342 27.2 722
February 332 14 33.8 26.4 70.3
March 40 5 35.3 27.0 68.6
April 68 7 35.5 27.3 69.4
May 67.5 9 34.8 26.4 72.1
June 288 21 325 24.8 77.8
July 54 9 31.3 23.8 717
August 578 20 32.6 23.6 76.7
September 355 12 34.6 27.1 71.5
October 197 16 30.8 22.6 84.8
November 130 10 304 22.0 84.8
December 159 5 31.8 223 78.3




LIST OF COORDINATING CENTRES UNDER AICRP ON SPICES

HEADQUARTERS: Project Coordinator (Spices)

All India Coordinated Research Project on Spices
Indian Institute of Spices Research, Calicut-673 012, Kerala
Phone: Off. (0495) 2731794, Res. (0495) 2373973

Fax: 0091-495-2731794

E-mail: pcspices@yahoo.com/aicrps @iisr.org/

kvramana20@yahoo.co.uk/
kvramana@iisr.org/shiva@iisr.org

AICRPS CENTRES Telephone

1 Cardamom Research Station (04868) 236263 (0)
(Kerala Agricultural University) (0471) 2479846 (R)
PAMPADUMPARA-685 553
Dist. Idukki,Kerala

2 Pepper Research Station (954982) 227287 (O)
Pepper Research Station (954972) 2741821(R)
(Kerala Agricultural University)

PANNIYUR, PB No.113
Kanjirangadu (P.O)Karimbam (Via),
Taliparamba -670 142, Dist.
Cannanore, Kerala

3 Regional Research Station (08263) 328246 (O)
(Univ. of Agrl.Sciences, Bangalore)  (08263) 328008(R)
MUDIGERE-577 132Dist.

Chickmangalur, Karnataka

4 Agricultural Research Station (08384) 426767 (O)
(Pepper), (Univ. of Agril. Sciences ~ (08384) 482648 (R)
Dharwad) SIRSI-581 401Dist.

Uttara Kannada, Karnataka

Fax/E.mail/Grams

Fax: 04982-227287
E-mail: prcp@sify.com

Fax: 91-803330277
(Director of Research)

E-mail: arsp@sancharnet.in

5 Horticultural Research Station (04281) 222456 (0O) Fax: (04281) 222387
YERCAUD - 636 602Dist. (04182) 222456 (R) Gram : Farmvar
Salem, Tamil Nadu E-mail: kmarayanan 2001 @yahoo.com

Kr-narayanan@hotmail.com

6 Dept. of Spices & Plantation (0422) 2431222 - Fax: (0422) 2445414
CropsHorticultural College and Extn.284 (0) Gram: FARMVAR
Research Institute (Tamil Nadu (0422) 2456026 (R)

Agril. University), COIMBATORE ~ E-mail: drnc_hort2002@yahoo.co.in

— 641 003, Tamil Nadu

" eé»_
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Regional Agrl. Research Station
(Acharya N.G. Ranga Agrl. University),
CHINTAPALLE - 531 111, Dist.
Visakha, Andhra Pradesh

(08937) 238244 (O)
(08937) 238258 (R)

Regional Agril. Research Station
(Acharya N.G. Ranga Agril. University),
JAGTIAL-505 327Dist. Karimnagar,
Andhra Pradesh

(08724) 277281,

(08724) 277280 (R)

Fax: (08937) 238244
Gram : AGRIVARSITY

Fax: (08274) 277283

277283 (0) 277283 (O) Gram: AGRIVARSITY

Email:basireddy angru@vyahoo.com

adrjgl@rediffmail.com

Regional Agril. Research Station
(Acharya N. G. Ranga Agril. University),

(0863) 2524053 (O)
(0863) 2357896 (R)

Fax: (0863) 2524073

GUNTUR - 522 034Andhra Pradesh E-mail; adrlamfarm@redoffmail.com

adrlamfarm @ yahoo.com

Department of Vegetable Crops

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

(01792) 252329 (O)
(01792) 229240 (R)

High Altitude Research Station
(Orissa Univ.of Agrl.& Technology),
POTTANGI-764 039Dist.

Koraput, Orissa

(06853) 252565 (O)

Dept. of Genetics & Plant Breeding,
SKN College of Agriculture

(Rajasthan Agricultural University),
JOBNER-303 329Dist. Jaipur, Rajasthan

(02762) 285337 ()

(01425) 254041 (O)
(0141) 2341910 (R)

Main Spices Research Station
(Gujarat Agricultural University)
JAGUDAN - 382 710Dist.
Mehsana, Gujarat

(01662) 237720-26
(Ext. 4207) (O)
(01662) 227196 (R)

Department of Vegetable Crops
(Chaudharay Charan Singh Haryana
Agril. University)HISAR - 125 004,
Haryana

Department of Horticulture

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

(0621) 2293227 (O)

Fax: (01792) 252242
Gram: VANUDYAN, SOLAN
Email: vgc@yspuhf.hp.nic.in

Fax: (0674) 2407780 (VC)
(06853) 223348 (DR)

Fax: (01425) 254022
Gram: AGRICOL, JOBNER

Fax: (02748) 278261 (VC)
(079) 2865588 (DR)

Fax: 01662 234613
Gram: AGRIVARSITY, HISAR
Email: vegcrops@hau.nic.in

Fax: (0621) 2293227
Gram: DHULI COLLAGRI

———— — — ——gp
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16 Department of Vegetable Science (05270) 262076, Fax: (05270) 262331
(Narendra Dev University of 262067, 262164(0) E-mail: nduat@up.nic.in
Agril. & Technology), Narendra (05270) 262053,

Nagar Post, KUMARGAN]J, 262459 (R)
Faizabad-224 229, Uttar Pradesh

17 Department of Horticulture
(Uttar Banga Krishi Viswa (03582) 270246/ Fax: 03582-270246/270249/
Vidyalaya, North Bengal Campus) 70249/270157 (O) 225471
PUNDIBARI PO, Dist. 2(03582) 231945 (R) Gram: PUNDIBARI
Cooch Behar, West Bengal — 736 165 E-mail: slg_samrat3 @sancharnet.in

18  Department of Horticulture (02358) 282026, Fax: 02358-282074
(Konkan Krishi Vidyapeeth) Ext.448 Gram: PRINAGRI, DAPOLI
DAPOLI - 415 712)Dist. Ratnagiri,  (02358) 282705 (R)

Maharashtra
19  Regional Agril. Research Station (07762) 222402 (O) Fax: (07762) 224886
(Indira Gandhi Krishi Vishwa (07762) 222402 (R)
Vidyalaya), Boirdadar Farm,
RAIGARH - 496 001Dist. Chattisgarh.
VOLUNTARY CEMTRES
1. The Associate Director 5. The Professor & Head
RegionlAgricltural Research station Horticultural Research Station
(Kerala Agril. University) Tamil Nadu Agricultural University
AMBALAVAYAL - 675 593 PECHIPARALI - 629 161
Dist, Wynadu, Kerala. Kanyakumari Dist., Tamil Nadu
2. The professor & Head , 6. The Snootiest-in-charge
gort}fgtg'ax{e?ea"?h S]tlajt'(_m . Indian Cardamom Research Institute
amil INadu Agricultural University Regional Research Station
THADIYANKUDISAL - 624 212 THADIYANKUDISALI - 624 212
Tamil Nadu
3. The Scientist-in-charge 7. Thg Director .
. . Indian Cardamom Research Institute
ICRI Regional Station MYLDUMPARA
Spices Board (Govt. of India) -~ 685 535
Donigal Post, SAKLESHPUR Kailasanadu -
KARNATAKA - 573 134 Idukki DlSt., Kerala
4, The Professor & Head (Pl Pathology) & Scientist-in-charge

Agricultural Research Station
Tamil Nadu Agricultural University
BHAVANISAGAR - 638 451

ICRI Regional Station
Yakthung, Tadong, GANGTOK
Sikkim - 737 101
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