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^UM\^^[ MHrr^dh ^friti 

srftlcT "m^ ynf^d •q^TT^ ST̂ ÊmH qR l̂̂ ^HI (ir 

l^'g feJM^ ^ 5ZTM 11 ^ 2004-2005 % f ^ ^ 

4R<4lv^HI^^^^ 163.67 cTM ' ^ i ^ t f^ •̂  ^Kdl-M f^f^ 

3^^WH ^ i f t ^ ^ 3t?T 123 eTM 7 ^ *ft ?TlfiM FtcTT 11 

?̂TT3Tf % SRT^ m\M\ ^RTHf % feir ^ I j fsr f^ ^ 

HH+1^d ^R^; TT^ f5f^ f^'g felM^T, Sfli 3TTt ^ 3TR 

^ Snt '^ TT aqjT % ̂ - 3 R R T O c ^ %'^F^'^ ̂ ^ ^ ^ % 

f̂ TT Tjp^ TWlf^ TT̂  cffe 3 ^ : M % 3^̂ ;?R % ̂  ^ j ? ^ 

3RT^ 31T^^ 1 M ^ % ^ •cr 12 TW\^ ^ T J ^ % 120 

31^53^^ MU^^HIIJ ÊITĈ  ?t # 11 ^ 2004-2005 ^ 

JT^ 3WTf®:r!?t ̂  ^ ^ ^ 11 

^romt ^ IJ^ef ̂ ^ f ^ 3fk TT 3T[i # 3TR ^ TT;R % ^ 5 ^ 

^ ^*^mi^H Tt m^ fir^ % 612, i^\M-^ % 273, 3KT^ 

% 6 0 3 F ^ % 1 3 3 2 , ^TT^TMf%202 3ffT%5TTT̂ TT# 

% 3961 3TOP?Ff ^Wl^T t l 3TRTFH^ ^i^kHI^H ^ ^ 

flMp l̂d ^RrfrT TRt̂ FT (CVTs) # 1 3 J R f ^ T̂SlrfrT q?t?M 

(lETs) i R T * i 5 ^ i r * d ^ i # g ! - 2 t / # ^ z t / antt^t / 

%f?T^ 36 eni^ ̂  W^IR ̂  ^ 1 

^ ^ W I s z M ^ ^ ^ a T ^ Z R R ^ ^ I 3J^lfwReH^ (50WJ) 

sftT ^TJkqrttsfstfrqT (50 Tjm) 3qc^ # " ? t ^ ^RM ̂  s r ^ 
^ f i l M{M<l'ld it^^ " ^ ^ rn<T fiTSZt (lOl^TITiT) 

3Mv̂ di ( 6.43!^ uTiT/^ ) ^ armRR^ ^ ^ 1 1 ^ 

3^7^ % •OT«T sratfMTP^fiT (50 TJFT) eFTÎ  ̂  -St̂ T^ T̂ ^ 

W^ ^ <54^dl •̂  3 fR ̂ f i l 3T^7^ TT^?^ '# 3 T ^ 

lM^RWR^R^^3^T3F f^^ ' ^d HMllJTTf^^STf^gKW 

vlM^̂ dl 3T^T^ if 17.87 z^/ t^ST 3Tk ?c^ 26.02 z^/ 

t^JT CT2TT r̂tZFlt-cf, 3T^7^Tf 18.65 Z^/ t^ST # 7 f ? ^ ^ 

18.29 s^/t^CT3fk f ^ ^ % ^ ^ f ^ ^ 25.03 z^/ 

t^2T aiferr^ , ̂ 5ra% « M %^ •̂  FYM lOfg^rwr ar 

#FTTfimT Sm^ % ^ 3T %T 3m^ ^ 3T W-llMldaT Tt^ 

M)1W)<i 3T ? T ^ ̂  TM ^̂ FH^ ̂  3T^T^ '^ 23.67 Z^/ 

t^er ^ ^̂ T̂ T̂cn ^ 250 W T 3 # T ^ ^̂ ŝrrrr s t f ^ ̂  i < M 

% ^ ^ f??^ w ^ 25.0 fe- vm/ t^er ^ ^ ^ =̂7̂ 1̂  ^ 

3^7^ •3F5̂  cSM̂ d̂l 3#f̂ KTiT (20.27z^/ t^ST) Ft • ^ I 

%lf^ ^ , ^ w f t ^ ^ . , Zn 504+FeSO4 + CuS04 

+MnS04 (TR^ 0.5%) 3vk Ri-S*^ ̂  3ifi|+dH <iM>̂ dl 

(940 f^ WT/t^ST) 3if%rT ^ I 3#cr Hl̂ ĉ lviH ^ 100% 

-f- 3I^1RMUC^M @ I . 5 i ^ TTR/t̂ eraT 5 z^ ^^/t^er 

w]\^ ^ #rm (3.45z^/t^eT), # a (323 fe xniT / t^er) 

3 ^ •#FT( 1.16 3^ / t^er) "Cf 3#^KTIT ^ ^^7^5^ 3IF<T Ft 

TT̂ it, ; ; T ^ 100% 3r^^n?5t^5RT|^^W#^^5ft^^%^ 

•̂  " ^ Tf 3#^Km q̂̂ smr (1.256 z^/ t^er ) T I M f i i 

ft^ ^ , fnqRTT^( 3 ^) ^ ?̂TT Tf F Y M 10 Z^/t^eT3T 

3T#fF?ferFr 1.5 % ITR/t^Z^ ^ ^q^IR % ^F^ ̂ f ^^11^ 

^ t j fw, #f? 3ltT ̂  4̂ 3#g;cTiT cSM̂ dl ^IM ̂  I <+>l4Mdl< 

(dfHdHi^) ^ ^ w ^ F Y M 5 z^/t^er+aTsftf^rftcrR 

1.5 f^ TTW/t^er ^ •3'TgiT % -̂ 5^ •# 3 T ^ Hl^dkH 50% 

3fk 100% % 7IW eFTT% m ^^mr: # f ^ (738f^ TIFf/ 

t^ST) sIfT - ^ (685f^ iim/t^ZT) aqf^j^K^ 3q̂;TcTT TI^H 

^ 1 « M ^ ^ ? T T ^ , vf^^«i<jl<'J(rid<,diJI*-xiHlci 0.5% 

% ^ Tf ^ % ̂ K 40,60,80 f ^ % ̂ -^{M T̂  ?lk WR 

t l r s ^ ^ ^^RrfT "̂  TW^^ ^ (1.46 Z^/^SRJ) f i , 

^^^^^^^^^^^^^^^^^(l.SOs^ /t^ST) ^ % ^ K 4 0 , 6 0 

3|fT 80 ^ % ^i-tKM ^ iiUch-tiHld 1 .Os % ^ ^ cft^ 

^ R f e s ^ ^ w ^ ^ i fer '^ T|3^ ^ ?̂rr T̂  NAA 10 
ppm 40 3ftT 60 f^ % ̂ RRM •ct ̂  WR fo^=h-^ ̂  1.01 



Annual Report 2004-05, AlCRPS 

TJPTT3^%^^ aftrVAM^Hl^dH 100 cc/f^TJPT^ 

%f^ 31I5!IMH* ^ ^ ^ I iliMf^ci ^rte^ MZ (2.5TIFT/ 

#Rr '4 sdf̂ l̂cw ^̂ Tem (1 %) trt /^3fk^g?Ti/3FTFT^ 

^ •4, <+>K«l'-̂ ir̂ H 3T HHct,lJl«< 0 . 1 % qrff ^ fe^*^ ^ 

^ T̂R̂ ^̂ ĝrf̂  0.1% ^ «tll̂ ijlcw ^ e m 1% rft̂  ^R 

«ilf̂ 41<+H ^?FT 1 % ^ , ̂ g r̂t aftr 3FR^ % 3Tf^ •?r?nF 

MlnWldHly 0.05% foi+Hi ^ M ^ ft̂ fwr i 

^dl<441 ^ ^PM^ICHIPH-S (0.75 frr fk/f̂ TCT) ^ 

=Ml<rMr<4)k (0.07%) ^̂ T ^ •^^ TÎ  ^ ^TR TWrat t n 

^ fe^ ^ ^*dl t afk 3 ^ 3tfi|*dM -dM d̂l (412 inTT / 

^ ) 3f[T<5̂ d̂H B:C3^^qT?T^^feniT^^igK!Ttl 

6t̂ -i)HH ^ ^ ^ % •m«T 'mym ^R% 30 fiT^ ;3TSIR 

^ j ^ -3T^̂ ^ % <I^^1H TTTH ^ Fnijf̂ d fen "n^ 1 fer ^ , 

? ^ ^ ^ H ^ ^IM ^ NPK 3fk FYM eFTÎ  % ?̂7W Zt 

faiftt sfk 4^^1H1H^ »^cl<k-H W^^: 12.5 fsF ¥W 3fk 

25.0f^7jiTr3rf?TleTZT%^^ ^ 3itT "g^ •̂  eHT^ ^ 

fMt3^qTERRtl 

(818 f^wT/t^er) a t f e r ^ i chi<«(-̂ î m ^ A w^ 

•^ tjT fei+^ (0.01%) -^ *4i<ii<l f i ^^s^^ ^rorat ^ •̂  

fH-ijf̂ d ferr ^ T̂̂ KTT 11 ^ ^, ^ % ^K 40, 50, 60 

3ltT 70 M % «RRM •# 0.25% % ^ ^ MHchlv̂ si % 

tf ^ 20 ^Rlf̂  dcbHldr̂ 4f Bfjt 13TFHTf5f̂ f̂ igf̂ ?JFT r̂ 

URT 14 IT 3ni-^^ 3TR qt 1^ % ^ ^ 5̂FT ^ f ^ ^ T?T 11 

31^, ^3TTt-?ft31RTTTT^% 3RTPk TT^ f5^ f̂ 'yfcJ^Mil 

(SAU) / 31^ W^ "# ̂  37Tt # ^ 37R cK^ ilknili 



Annual Report 2004-05, AICRPS 

PROJECT COORDINATOR'S REPORT 

The All India Coordinated Research Project on Spices 
(AICRPS) is the largest network in the country in the 
spices research, having 19 centers spread over in 14 
states based at 15 Agricultural Universities. The budget 
of the project for the year 2004-2005 was Rs. 163.67 
lakhs with Rs. 123 lakhs as ICAR share. 

The mandate of the project is to evolve high yielding 
varieties with quality attributes, tolerant/resistant to 
pests and diseases for various agro-ecological situa­
tions; standardize agro-techniques for spice crops un­
der different agro-climatic conditions; evolve cost ef­
fective and effideat pest and disease management prac­
tices and to work as interface between SAUs, IISR and 
ICAR. About 120 research projects covering 12 spice 
crops are being operated at various centers under 
AICRPS. During 2004-05, the major achievements are 
listed below: 

CROP IMPROVEMENT 

The AICRPS centers enhanced genetic resources of 
spice crops and the germplasm holdings of AICRPS cen­
ters consist of 612 accessions in black pepper, 273 in 
cardamom, 603 in ginger, 1332 in turmeric, 202 in tree 
spices and 3961 in seed spices. The promising 
germplasm were evaluated through new Coordinated 
Varietal Trials (CVTs) and Initial Evaluation Trials (lETs). 
Eighty-six lines for yield and 36 lines for quality attributes 
were identified through CVT/CYT/IET/gennplasm evalu­
ation. 

CROP PRODUCTION 

The possibilities of supplementing biofertilizer with 
inorganic fertilizer in spices production were studied. 
Inclusion of Asozpirillum (50 g) and phosphobacteria 
(50 g) separately in combination with recommended 
inorganic fertilizer enhanced the yield of black pepper 
and cardamom. Addition of traditional nutrient sources 
like burnt earth (10 kg) and wood ash (2 kg) along with 
Farm Yard Manure (10 kg) was promising in increasing 
black'pepper yield (6.43 kg/vine). Application of 
Azospirillum (50 g) along with recommended fertilizer 
schedule proved better in augmenting ginger and tur­
meric yield. Organic ferming trial in ginger and turmeric, 
recommended dose of fertilizers registered maximum 

yield of 17.87 t/ha in ginger and 26.02 tj'ha in turmeric 
at Raigarh and 18.65 t/ha in ginger and 18.29 t/ha in 
turmeric at Pottangi and 25.03 t/ha in turmeric at 
Pundibari centre, while application of FYM 10 kg + 
Pongamia oil cake -t- Neem oil cake -i- Sterameal -i- Rock 
phosphate + wood ash, each 250 g/bed recorded higher 
yield of 23.67 t/ha in ginger at Dholi centre. Application 
of zinc sulphate @ 25.0 kg/ha produced maximum gin­
ger yield (20.27 t/ha) at Dholi centre. 

In coriander, micronutrient spray viz., Zn50 -̂f- FeSÔ  
-I- CuSO^+ MnSO^ (each at 0.5%) recorded the higher 
yieW (940 kg/ha). AppVication of 100% inorganic N + 
Azospirillum @ 1.5 kg/ha -i- 51 FYM/ha resulted in maxi­
mum seed yield in coriander (3.45 t/ha), cumin (323 
kg/ha) and fennel (1.16 t/ha), whereas 100% inorganic 
N alone gave the highest yield (1,256 t/ha) in fenugreek 
at Jobner Centre. However, maximum yield was ob­
tained in coriander, fennel and fenugreek with the ap­
plication of lOt/ha of FYM -1-1.5 kg/ha o^ Azospirillurms 
seed treatment at Kumarganj (U.R) conditions. At 
Coimbatore (T.N.) conditions, application of FYM 5t/ha 
-I- Azospirillum 1.5 kg/ha as seed treatment along with 
inorganic N 50% and 100%, produced the highest yield 
in coriander (738 kg/ha) and fenugreek (685 kg/ha), 
respectively. In coriander, spray of bioregulator, 
Triacontanol @ 0.5%, thrice at 40,60 and 80 days after 
sowing significantly increased the yield (1.46 t/ha) at 
Dholi conditions, while highest yield (1.50 t/ha) was 
achieved with spraying of Triacontanol @ 1.0%, thrice 
at 40,60 and 80 days after sowing at Kumarganj condi­
tions. However, maximum yield of 1.01 t/ha was ob­
tained with spraying of NAA 10 ppm, twice at 40 and 60 
days after sowing at Guntur conditions. 

CROP PROTECTION 

Planting of black pepper cuttings in solarized soil for­
tified with Trichoderma harzianum@ Ig/kg soil and VAM 
inoculum @ 100 cc/kg soil was found ideal for produc­
tion of healthy rooted cuttings at Chintapalle and 
Pampadumpara centers. Application of Metalaxyl Gold 
MZ (2.5 g I'O and T. harzianum'HZS effective for con­
trolling foot rot disease in the field at Panniyur centre. 
However at Mudigere centre, spraying and drenching 
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with Bordeaux mixture (1%) during May/June and July-
August was most effective. At high altitude areas, maxi­
mum reduction of anthracnose disease in black pepper 
could be achieved by spraying carbendazim -i- mancozeb 
0.1% as foliar spray or carbendazim 0.1% or Bordeaux 
mixture 1% thrice (Pampadumpara Centre) and at 
Mudigere Centre, the same results could be achieved 
by three sprays of 1% Bordeaux mixtrure during the 
last week of May, July and August. Spraying of 
monocrotophos 0.05% was effective for the manage­
ment of scale insects of black pepper at higher altitudes 
at Pampadumpara 

In Cardamom, root grub can be checked effectively 
by drenching with Imidacloprid (0.75 ml I •"') or 
chlorpyrifos (0.07%) and maximum yield (412 g plantr^) 
and highest B: C ratio (1:1.65) could be realized. 

Rhizome rot of ginger was controlled by treating the 
seed rhizomes with hot water at 51"'C for 10 minutes 
and 77 harzianum mixed with neem cake for 30 min­
utes. However, in turmeric, maximum reduction of rhi­

zome rot was obtained by seed and soil application of T. 
v/r/dean6 Pseudomonasfluorescens@ 12.5 kg and 25.0 
kg/ha, as basal and top dressing, respectively along with 
recommended application of NPKand FYM. In clove, leaf 
rot, leaf spot and die back were the most common dis­
eases in Konkan region of Maharashtra. 

In coriander, minimum wilt incidence with maximum 
yield (818 kg/ha) was recorded with the T. harzianum 
applied as seed treatment as well as soil application. 
Powdery mildew could be effectively managed by ap­
plying carbendazim as soil drench and spray (0.01%). 
In cumin, maximum yield was obtained by checking both 
blight and wilt diseases with mancozeb @ 0.25% at 40, 
50, 60 and 70 days after sowing. 

Under the Assessment of Technology in fanner's field, 
a total of 20 proven technologies in spices are being 
operated in 14 AICRPS centers through 13 SAUs. At 
present, ten ICAR ad-hoc schemes are being operated 
at SAUs/other organizations under AICRPS. 
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PROGRESS OF WORK AND ACHIEVEMENTS 

1. BLACK PEPPER 

1.1. Genetic Resources and Crop Improve­
ment 

1.1.1 Germplasm collection, characterization, 
evaluation and conservation 

(Dapoll, Panniyur, Pundibari, Sirsiand Yercaud) 

Sixty seven accessions are being maintained at Dapoli 
centre. During the period, one black pepper type was 
collected from Sindhudurg District of Konkan region and 
added to the existing germplasm. The trial was initiated 
at Panniyur centre during 1972 with a plot size of 6-10 
plants under each accession. At present, 147 cultivated 
types of black pepper and 22 wild types are being main­
tained in the field gene bank. During the year, the vari­
ety ̂ Angamali' recorded the maximum green berry yield 
of 4 kg/vine, followed by TMB IV (2.580 kg) and 
Chendayar (2.540 kg). Rve cultivated and one wild type 
were added to the existing the germplasm, thus raising 
the total to 17 at Pundibari centre. This also includes 
seven new genotypes collected from Sub-Himalayan 
region adjoining Bhutan border (including Totopara). At 
Sirsi, total germplasm collection of black pepper has 
raised to 117. During the year, four promising acces­
sions namely, Ademane pepper, Karimensu/Mallisara, 
Uddakare and Kudragutta were collected from farmers' 
field. The spike length was maximum in Ademane pep­
per (16.80 cm) and produced fresh yield of around 15 

kg berries with dry recovery of 18.1 %. At present in 
Yercaud, a total of 132 accessions including 122 culti­
vated and 10 wild types are maintained at the germplasm 
block. PN 57 recorded the yield of 9.0 kg and 2.7 kg for 
green and dry berry yield, respectively. 

1.2 Hybridization Trial 

1.2.1 inter-varietal hybridization to evolve high 
yielding varieties 
(Panniyur) 

Intervarietal hybridization and open pollinated prog­
eny evaluation are in progress in this station. Among 
the hybrids planted during 2000, KM III x P 5 is found to 
be promising with regard to number of laterals, early 
spiking, more number of spikes and compact setting of 
berries. The intervarietal crosses (KM I x Neelagiris), 
(Valiyaramundi x Neelagiris), (Neelagiris x 
Valiyaramundi), .(Uthirankotta x Panniyur 7) and 
(Valiyaramundi x Cul 5128) were made and the seeds 
so obtained were sown. 

1.3 Coordinated Varietal Trial (CVT) 

1.3.1 CVT 1987 Series - III 
{Sirsi) 

At Sirsi, the pooled data (1997-98 to 2002-03) re­
vealed that among the entries, Cul. 239 registered the 
highest fresh yield (2.097 kg/vine) with 32.72% dry re­
covery, followed by Panniyur-1 (1.940 kg/vine) with 
27.33% dry recovery (Table 1). 

Table 1. Yield and its attributing characters in black pepper under CVT - Sirsi 

Cultivar 

Karimalllgesara 
Uddakare 
Pannniyur-l 
Culture-812 
Culture-331 
Culture-239 
Culture- 856 
KS-88 
KS- 14 
KS-27 
Culture -141 
SEm + 
CD (P=0.05) 
CV (%) 

Fresh berry yield (kg/vine) 

2001-02 
2.52 
2.46 
3.45 
2.70 
2.73 
3.97 
2.45 
2.37 
2.77 
2.13 
2.45 
0.21 
1.16 

24.95 

2002-03 
2.17 
2.33 
4.17 
2.95 
2.98 
3.75 
2.79 
2.11 
2.05 
1.92 
1.89 
0.19 
1.09 
24:20 

Mean yield 

(kQ/vine) 
2.35 
2.40 
3.81 
2.83 
2.86 
3.86 
2.62 
2.24 
2.41 
2.03 
2.17 
0.2 
1.13 

24.58 

1 ^ 1 

Dry recovery(%) 

2001-02 
33.58 . 
31.25 
28.20 
30.08 
33.45 
33.23 
31.37 
34.10 
33.48 
34.28 
32.82 

2002-03 
33.31 
31.28 
26.45 
30.00 
32.05 
32.20 
31.25 
30.33 
31.80 
32.20 
31.50 

Mean dry recovery 

V'o) 

33.45 
31.27 
27.33 
30.04 
32.75 
32.72 

• 31.31 
32.22 
32.64 
33.24 
32.16 
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1.3.2 CVT-1991-Series IV 

{Ambalavayal, Dapo/i and. Yercaud) 

The trial was started during 1992 with 14 entries in 
RBD at Ambalavayal. Pepper cultivars showed signifi­
cant 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 2425 (0.399 kg) 
were significantly superior to other cultivars with re­
spect to wet weight of berries per standard. Regarding 
the dry weight of berries per standard, 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 2426 (0.127 kg) and Cul 239(0.126 
kg) showed their superiority over other cultivars. 
Panchami, Panniyur-4, Panniyur-3, ACC. 2445, ACC 2426 
and Panniyur-2 were found promising for the high range 
region of Kerala. At Dapoli, among the cultivars 'Panniyur-
r recorded highest dried berries yield i.e. 1.256 kg/ 
plant. Panniyur-3 performed well with a mean yield of 
8.0 kg of green berry and 2.4 kg dry berry, respectively 
at Yercaud centre. 

1.3.3 CVT 2000 - Series V 

{Ambalavayal, Chintapalle, Pampadumpara, Panniyur 
and Sirs!) 

The trial was initiated during 2001 in RBD with 13 
entries at Ambalavayal. Among the entries, Panniyur-1 
recorded the maximum dry weight of berries (0.170 kg/ 
vine). Out of 12 entries, HP-105 showed 62 cm height 
with 9 no. of leaves/ vine and 14 nodes per vine on an 
average at Chintapalle centre. At Pampadumpara, out 

of the twelve entries, seven entries started bearing and. 
the wet berry yield ranged from 18 to 480 kg/ha, the 
maximum yield being in Coll. 1041. The dry recovery 
varied from 33.3 to 39.2%, the maximum being in Cul. 
5308. At Panniyur, the spike yield/vine was maximum 
for Cul. 5308 (343 g /vine), followed by Panniyur 1 (320g/ 
vine). The trial was initiated during the year 2002-03 at 
Sirsi. The entry, PRS-22 attained maximum height (2.78 
m), followed by HP-105 (2.6m) and C-1041 (2.35m). 

1.4 Nutrient Management Trial 

1.4.1 Effect of biofertiiizer, Azospirillum on black 
pepper 

{Panniyur, SIrsI, Yercaud, and Ambalavayal) 

In black pepper, crop production experiments were 
mainly focused on utilization of biofertilizers viz., 
Azospirillum and Phosphobacteria judicious for use of 
fertilizers. In addition to these trails, organic farming 
and developing organic packages for spices based crop­
ping system were conducted. Inoculation of Azospirillum 
along with 100% inorganic sources of nitrogen sched­
ule enhanced the yield of black pepper at Panniyur, Sirsi, 
Ambalavayal (Table 2). 

1.4.2 Effect of biofertiiizer, P - solubilizer 
(Phosphobacteriaj on black pepper 

{Panniyur, Yercaud, Ambalavayal, Thadlyankudlsal 
and SIrsI) 

Similar to Azospirillum, inoculation of 
phosphobacteria also increased the yield of black pep­
per at different centres (Table 3). 

Table 2. Yield of black pepper in Azospirillum treatment 

Treatment Yield at centres 
Panniyur 

Best treatment: 5.50 
Inorganic N 100% + Azospirillum ̂ Qq +10 kg FYM 
Control plot 2.23 
Yield increase over control 3.33 

Table 3. Phosphobacteria inoculation on black pepper yield 

Sirsi 
6.83 

6.12 
0.71 

Treatment Yield at Centres 
Panniyur 

Best treatment: 8,80 
Inorganic P 75% + P-solubilizers 50g +10 kg FYM 
Control 5.57 
Yield increase over control 3.23 

Sirsi 
6.81 

0.56 
6.25 

(kg/vine) 
Ambalavayal 

2.21 

1.76 
0.45 

(kg/vine) 
Ambalavayal 

2.41 

0.14 
2.27 

Mean 

4.84 

3.37 
1.49 

Mean 

6.0 

2.08 
3.92 
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1.4.3 Organic farming in black pepper 

(Panniyur, Sirs/, Ambalavayal, Yercaudand Thadiyankudisai) 

The demand for organic food among consumer is increasing. The experiments on organic farming were 
conducted showed that incorporation of organic manures like burnt earth, FYM wood ash increased the yield of 
black pepper (Table 4). 

Table 4. Organic nutrition on black pepper yield 

Treatment Centres 
Sirsi Yercaud Panniyur 

Best treatment 

Best treatment yield (kg/vine) 
Control yield (kg/vine) 
Yield increase over control (kg/vine) 

FYM 10 Kg + 
Burnt earth 10 
Kg 

6.43 
4.66 
1.77 

FYM 10 kg+ 50 g Azospirillum + 
50g phosphobacteria+ 200g VAM 

6.00 

FYM 10 kg + 
Azospirillum 50g + 
wood ash 2kg 

10.40 
3.77 
6.63 

1.5 Disease Management Trial 

1.5.1 Management of Phytophthora disease in black 
pepper-Nursery 

{Chintapa/feand Pampadumpara) 

The Effect of soil solarization and application of 
biocontrol agents and fungicides were evaluated for the 

management of Phytophthora disease in black pepper 
nursery. At Chintapalle, planting black pepper in solar­
ized soil fortified with T harzianum @ Ig/kg soil and 
VAM inoculum @100 cc/kg soil was the best package 
for production of healthy rooted cuttings in the nursery 
(Table 5). 

Table 5. Evaluation of solarization, biocontrol agents and fungicides on production of black pepper 
cuttings in the nursery - Chintapalle 

Treatment No. of 
cuttings 
sprouted 

Cuttings 
infested with 
disease (%) 

Mortality of 
cuttings 

(%) 

Biomass of 
25 cuttings 

(g) 
T l - Planting in solarized soil 
T2 - Planting in non solarized soil 
T3 - T1+ Trichoderma harzianum +VAM 
T4 - T2+Trichoderma harzianum +VAM 
T5 - Tl+Ridomil MZ-72 spray and drench 
T6 - T2+Ridomll MZ-72 spray and drench 
T7 - T1+ COC 0.2% drench+1% BM spray 
T8 - T2+ COC 0.2% drench+1% BM spray 
T9 - T1+ T. viride 
TIO - T2 + 7: viride 
Mean 
CD (P=0.05) 
CV (%) 

130 
73 
164 
121 
142 
102 
125 
98 
142 
130 
123 
31 
15 

0.5 
1.1 
0.4 
0.7 
0.5 
0.5 
0.7 
1.4 
0.6 
1.1 
0.7 
0.3 
25.8 

7 
17 
5 
13 
11 
12 
8 
11 
10 
13 
11 
4 
20 

177.8 
122.3 
247.5 
183.2 
187.3 
161.9 
214.8 
133.3 
187.6 
164.1 
178.0 
52.2 
17.1 

COC = Copper oxychloride ; BM = Bordeaux mixture 

At Pampadumpara, significantly more number of 
cuttings sprouted in solarized treatments and the number 
of diseased cuttings was low in solarized soil, the 
maximum being in solarized soil fortified with 
Trichoderma @ Ig kg ' ' - i - VAM @ lOOcc kg of soil (Table 
6). The population of fungi, bacteria and act"nomycetes 
was significantly altered by soil solarization. The fungal 

population was reduced by 44% which helped the growth 
of Trichodermaas evidenced by higher number of fungal 
colonies in solarized soil fortified with Trichoderma. The 
population of bacteria was higher in solarized potting 
mixture added with biocontrol agents while that of 
actinomycetes was less compared to that of non-
solarized soil. 
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Table 6. Evaluation of solarization, biocontrol agents and fungicides on production of black pepper 

cuttings in the nursery - Pampadumpara 

Treatment Sprouting (%)* No. of diseased 
cuttings** 

T,- Planting in solarized soil. 66.7 (54.76) 15.0 (3.84) 
T2-Non solarized soil 17.8(24.81) 37.3(6.07) 
T3- Solarized soil fortified with Trichoderma @ Ig kg ' ' + VAM @ 100 cc 85.0 (67.67) 9.0 (2.99) 
kg-"' of soil. 
T4- Non solarized soil with Trichoderma and VAM 15.8 (22.96) 27.3 (5.15) 
T5- Ridomil spray and drench @ 1.25 g/l Ridomil MZ WP + T l 75.5 (60.36) 25.7 (5.05) 
Tfi- T5+ T2 7.50 (15.88) 36.0 (5.98) 
T7- COC @ 0.2% drench + T l 74.2 (59.49) 15.7 (3.94) 
Tg-COC @ 0.2% drench + T2 19.7(26.29) 39.0(6.21) 
CD (p=o.o5) 5;8i y g 

*Values in parantheses are angular transformed values 
**Values in parantheses are /X transformed values 
COC = Copper oxychloride ; BM = Bordeaux mixture 

1.5.2 Control of Phytophthora foot rot disease of and drenching of Bordeaux mixture 1 % during May/June 

black pepper in farmers field - observational and July/August was most effective. At Pampadumpara 

trial no significant difference in yellowing index, defoliation 

{Ambalavayal, Mudigere, Pampadumpara, index and yield could be observed (Table?). At farmer's 

Pann/yurand Sirsf) '^^''^' significant difference among the treatments in 
defoliation index could be observed. Application of Tri-

The efficacy of fungicides and Trichoderma choderma harz/anumand 1 Wg neem cake and Tr/cho-

harzianum for the management of Phytophthora foot derma harzianumand potassium phosphonate (5 ml/I) 

rot disease of black pepper in the field. At Ambalavayal, spray and drench showed 100% reduction in defoliation 

the treatment Metalaxyl Gold @ 2.5 g/l recorded the which was on par with potassium phosphonate spray 

highest yield (1.286 kg/vine). At Mudigere, spraying and drench (Table 8). 

Table 7. Management of Phytophthora foot rot disease of black pepper - Pampadumpara 

Treatment % reduction in % reduction in Yield (g/vine) 
yellowing defoliation index 

Metalxyl Gold MZ 68 (2.5 g/l) spray and drench 
Potassium phosphonate (5ml/l) spray and drench 
Trichoderma tiarzianum (50 g) (cfu 10'') and 1kg Neem 
cake 
Soil application of T. harzianum and spray and drench 
with Ridomil 
T harzlanurmr\6 potassium phosphonate (5ml/l) spray 
and drench 
Neem cake @ 1kg per vine 
Untreated check 
CD (P=0.05) 
Values in parenthesis are arc sine transformed 

Table 8. Management of Phytophthora foot rot disease of black pepper (Farmers Field, Vallakkadavu) 

Treatment % reduction in % reduction in 
yellowing defoliation index 

Metalxyl Gold MZ 68 (2.5 g/l) spray and drench 
Potassium phosphonate (5ml/l) spray and drench 
Trictioderma harzianum (50 g) (cfu 10 )̂ and 1kg Neem cake 
Soil application of T. harzianum snd spray and drench with Ridomil 
T. harzianum sn6 potassium phosphonate (5ml/l) spray and drench 
Neem cake @ 1kg per vine. 
Untreated check 
CD (P=0.05) 
Values in parenthesis are arc sine transformed values 

15.5(19.20) 
37.9(21.23) 
15.5 (19.20) 

33.3 (30.27) 

20.8 (22.50) 

24.1 (24.37) 
0(0) 
NS 

37.6 (36.83) 
66.7 (60.00) 
28.2 (27.07) 

33.3 (30.00) 

25.0(25.00) 

45.5(37.10) 
0(0) 
NS 

186.67 
475.0 
211.67 

201.67 

558.33 

268.33 
301.67 
NS 

72.48 (63.41) 
33.3 (30.00) 
88.9 (78.25) 
33.3 (30.00) 

0(0) 
46.3 (38.54) 

0(0) 
NS 

37.1 (36.94) 
83.3 (75.00) 
100.0 (90.00) 
33.3 (30.00) 
100.0 (90.00) 
47.0 (43.29) 

0(0) 
43.76 
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At Panniyur, Metalaxyl Gold MZ (2.5 g/l) and Tricho-
derma harzianumv^ere effective in controlling foot rot 
disease followed by application of Potassium 
phosphonate (3 ml/1) and Trichoderma harzianum. The 

highest yield (13.166 kg) was recorded in the plots 
treated with Metalaxyl Gold MZ @ 2.5g/l and T. 
harzianum, followed by Potassium phosphonate (3 ml/ 
I) and Trichoderma harzianum {Jab\es 9 and 10). 

Table 9. Management of Phytophthora foot rot disease of black pepper - Panniyur (At Padiyur) 

Treatment 

Metalaxyl Gold MZ (2.5 g/l) spray & 
drench 
Akomin - spray& drench (3nnl/l) 
Triciioderma tiarzianum 
(50 g/vine) 
Metalaxyl Gold MZ (2.5 g/l) spray & 
drench + T. harzianum 
Akomin -spray& drench (3ml/l)+ T. 
tiarzianum 
Neem Cake (1 kg/vine) 
Control 
CD (P=0.05) 

May 
Y 

9.5 

10.0 
8.6 

9.0 

9.0 

11.3 
14.6 
1.0 

Y 
8.4 

7.9 
7.3 

6.3 

6.4 

10.2 
13.5 
1.0 

Disease 
September 
D 

6.4 

6.6 
6.4 

5.4 

5.8 

8.3 
12.6 
2.1 

LI 
13.9 

14.5 
11.3 

11.0 

11.0 

17.6 
21.9 
1.2 

incidence (%) 

CI 
5.0 

0.0 
5.0 

0.0 

0.0 

10.0 
15.0 
1.2 

Y 
5.1 

6.6 
5.3 

4.3 

4.7 

8.4 
12.5 
1.3 

December 
D 

5.1 

5.2 
5.1 

4.6 

4.8 

6.3 
12.5 
1.4 

LI 
7.2 

7.5 
6.7 

5.0 

5.8 

12.9 
23.2 
1.3 

CI 
0.0 

0.0 
0.0 

0.0 

0.0 

5.0 
20,0 
2.2 

Y=Yellowing ; D=Defoliation ; LI =leaf infection ; CI=Collar infection 

Table 10. Management of Phytophthora foot rot disease of black pepper - Panniyur (At Valiamapara) 

Treatment 

Metalaxyl Gold MZ (2.5 g/l) spray & 
drench 
Akomin (spray& drench (3 ml/I) 
Trictioderma tiarzianum 
(50 g/vine) 
Metalaxyl Gold MZ (2.5 g/l) spray & 
drench + T. tiarzianum 
Akomin spray & drench 
(3 ml/1) + T. harzianum 
Neem Cake (1 Kg / vine) 
Control 
CD (P=0.05) 

May 
Y 

11.9 

12.0 
10.9 

10.7 

11.0 

13.3 
16.6 
1.1 

Y 
10.1 

10.0 
9.0 

8.1 

8.4 

12.1 
15.6 
1.1 

Disease incidence (%) 
September 
D 

8.5 

8.5 
8.1 

7.4 

7.7 

10.1 
15.0 
2.0 

LI 
15.9 

16.1 
13.2 

13.0 

13.0 

19.4 
23.9 
1.3 

CI 
5.0 

0.0 
5.0 

0.0 

0.0 

10.0 
15.0 
1.1 

Y 
7.1 

8.6 
7.2 

6.1 

6.2 

10.1 
14.2 
1.5 

December 
D 

7.1 

7.1 
7.0 

6.5 

6.9 

8.3 
14.7 
1.4 

LI 
9.1 

9.5 
8.5 

7.0 

7.9 

14.9 
25.2 
1.4 

CI 
0.0 

0.0 
0.0 

0.0 

0.0 

5.0 
20.0 
2.1 

Y=Yellowing ; D=Defoliation ; LI =leaf infection ; CI=Collar infection 

At Sirsi, black pepper vines were free from leaf in­

fection, collar infection, defoliation, with minimum fo­

liar yellowing and maximum yield (1.12 kg dry yield/ 

vine) when Ridomil Gold (@ 2.5 g/l) was as sprayed (2 

I/vine) and drenched (3 I/vine) along with the soil appli­

cation of Trichoderma harzianum @ 50 g in 1 kg of neem 

cake during first week of June and second week of Au­

gust. A combination of potassium phosphonate (5 ml / 

I) as spraying and drenching and soil application of Tri­

choderma harzianum @ 50 g in 1 kg neem cake twice 

during the season was also effective in combating the 

disease (Tables 11 and 12). 
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Table 11. Management of Phytophthora foot rot disease in farmers field - Sirsi (At Hosable) 

Treatment 

Ridomil Gold (2.5 g/l) 
Potassium Phosphonate (5 ml/1) 
T. harzianum 
T1+T3 
T1+T4 
Neem cake 
Control 
CD (P=0.05) 

Mean foliar 
infection (%) 

0.0 
3.6 
6.6 
0.0 
0.0 
11.2 
15.9 
7.8 

Collar infection 
(%) 

5.0 
10.0 
15.0 

0 
0 

15.0 
20.0 

-

Mean foliar yellowing 
(grade) 
Dec/Jan 

(Post monsoon) 
0.83 
0.67 
1.07 
0.44 
0.58 
1.00 
1.12 
0.32 

Dry yield 
(kg/vine) 

0.97 
0.85 
0.68 
1.12 
0.87 
0.72 
0.67 
0.20 

Table 12. Management of Phytophthora foot rot disease in farmers field - Panniyur (At Edahalli) 

Treatment 

Ridomil Gold (2.5 g/l) 
Potassium Phosphonte (5ml/l) 
T. harzianum 
T1+T3 
TH-T4 
Neem cake 
Control 
CD (P=0.05) 

Mean foliar 
infection (%) 

0.0 
0.0 
4.4 
0.0 
0.0 
7.0 
16.1 
3.3 

Collar 
infection (%) 

0 
0 
5 
0 
0 
15 
20 
-

Mean foliar yellowing 
(grade) 
Dec/Jan 

(Post monsoon) 

0.00 
0.33 
1.08 
0.00 
0.00 
0.75 
1.00 
NS 

Dry yield 
(kg/v ine) 

0.97 
080 
0.68 
1.12 
0.89 
0.56 
0.43 
0.23 

1.5.3. Phytophthora foot rot incidence in black 
pepper under different plant densities in 
arecanut garden 

{Panniyurand S/rs/) 

Black pepper vines with four levels populations v/z., 
25, 50, 75 and 100% were trained on arecanut stan­
dards to study the relation of Phytophtfiorafoot rot inci­
dence with respect to population of black pepper under 
arecanut cropping system. Recommended practices for 
the management of the Phytophthora foot rot was fol­

lowed. At Panniyur, the establishment and height of the 
vines were maximum for the treatments 25% and 50% 
population of arecanut. The disease incidence was mini­
mum in 25% population of arecanut (Table 13). 

At Sirsi, the disease incidence was less in 25% popu­
lation density of black pepper (0.15 grade) as compared 
to 100% (0.35 grade) and 75% (0.40 grade) popula­
tions of black pepper. Black pepper in 25% population of 
arecanut showed good response to plant characters and 
fresh berry yield (1.36kg/vine) (Table 14). 

Table 13. Phytophthora foot rot incidence in black pepper under different densities in arecanut garden - Panniyur 

Treatment Establishment (%) Height of 
vine (m) 

Disease incidence 
(%) 

Pepper in 25% population of arecanut 
Pepper in 50% population of arecaput 
Pepper in 75% population of arecanut 
Pepper in 100% population of arecanut 
CD (P=0.05) 

94.6 
93.4 
83.6 
75.2 
2.56 

4.34 
3.03 
2.73 
2.00 
0.78 

0.98 
2.06 
2.22 
1.26 
0.34 

Table 14. Incidence of Phytophthora foot rot on black pepper under different densities in an arecanut garden - Sirsi 

Treatment Disease incidence 
(Grade) 

Plant height 

(m) 
Fresh yield (kg/vine) 

Black pepper in 25% population of arecanut 
Black pepper in 50% population of arecanut 
Black pepper in 75% population of arecanut 
Black pepper in 100% population of arecanut 
CD (P=0.05) 

0.15 
0.25 
0.40 
0.35 
0.21 

3.49 
3.36 
3.27 
3.17 
NS 

1.36 
1.30 
1.08 
1.02 
0.13 

*Driage was 29.5% 
10 
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1.5.4 Incidence, epidemiology and management of anthracnose disease of black pepper 

{Chintspalle, Dapoli, Mudigere and Pampadumpara) 

Evaluation of fungicides at Chintapalle indicated that the incidence of anthracnose disease in the treatment 
spraying of 1% Bordeaux mixture thrice (June, July and August), was less (8.7%) when compared to that of the 
control (14.9%) (Table 15). 

Table 15. Effect of fungicides on anthracnose disease of black pepper - Chintapalle 

Treatment 

1% Bordeaux mixture (twice) 
1% Bordeaux mixture (thrice) 
0.2% Mancozeb (twice) 
0.1% Propiconazole (Twice) 
Control 
CD (P=0.05) 
CV (%) 

% disease 
Incidence 

10.5 
8.7 
12.8 
11.1 
14.9 
11.6 
10.0 

% reduction in disease incidence B:C ratio 

29.5 
41.6 
14.0 
25.5 

3.47 
3.84 
3.39 
3.5 
3.1 

At Dapoli, slow wilt, foot rot, and Phytophthora leaf 
blight were the major diseases observed throughout the 
region. Anthracnose was of less severity and was ob­
served only around Dodamarg (Sindhudurg Dist.) on lo­
cal variety (3.7%). 

At Mudigere, incidence of anthracnose disease 

ranged from 2.6% to 8.2% on leaves and was 
maximum (8.2%) during July. Evaluation of various 
fungicides at Mudigere indicated that three sprays of 
Bordeaux mixture 1% during the last week of May, July 
and August were effective in controlling the disease 
(Table 16). 

Table 16. Effect of fungicides on anthracnose disease in black pepper - Mudigere 

* PDI (Before treat.) Mean PDI (After treat.) 
^'•^''^"'''"^ 2003 2004 PDI 2003 2004 
Bordeaux mixture 1% (twice) (May-June 
& Aug.-Sept.) 
Bordeaux mixture 1% (Thrice) (May, 
July, Aug.) 
Mancozeb (DM-45) 75 WP 2g/l 
Propiconozole 25EC (Tilt) 1 ml/1 
Control 
CD (P=0.05) 
CV (%) 

9.00 

7.00 

5.40 

6.40 

7.20 

6.70 

4.14 

2.74 

2.20 

1.40 

3.17 

2.10 

6.20 
5.75 
7.60 

10.40 
09.80 
13.60 

8.30 
7.78 
10.60 

3.80 
2.80 
6.47 
0.56 
9.08 

3.00 
1.75 
9.40 
1.74 

31.85 

3.40 
2.28 
7.94 

* Percent disease incidence 

At Pampadumpara, three hot spot panchayats were 
surveyed for the occurrence of foliar infection of an­
thracnose on black pepper at high ranges of Idukki Dis­
trict (Table 17). The occurrence of the disease ranged 
from 8.3% (Kumiiy) to 27.1% (Chakkupallom). The dis­
ease occurred mainly on the older leaves and the new 

Table 17. Effect of fungicides on anthracnose of black pepper - Pampadumpara 

flushes and spikes were not infected. The disease inci­
dence was severe at altitudes above 1100 metres above 
MSL. Evaluation of various fungicides for the manage­
ment of the disease indicated that spraying of 
Carbendazim + Mancozeb 0.1%, Carbendazim 0.1% and 
Bordeaux mixture 1% (thrice) were promising. 

Treatment % disease reduction 
on leaves 

% disease reduction 
on spikes 

Bordeaux mixturel% (Twice foliar spray) 
Bordeaux mixturel% (Thrice foliar spray) 
Mancozeb 0.2% (Twice foliar spray) 
Propiconazole (0.1 foliar spray) 
Carbendazim (0.1% foliar spray) 
Carbendazim + Mancozeb 0.1% (foliar spray) 
Control 
CD (P=0.05) 

46.2 (42.35) 
60.3 (50.99) 
39.7(34.19) 
42.7 (40.03) 
86.6(68.51) 
86.8 (71.22) 
22.5 (23.42) 

28.55 

58.9 (50.29) 
33.3 (30.0) 
62.7 (52.7) 

43.2 (36.23) 
87.3 (69.16) 
91.7 (80.0) 
7.2 (12.49) 

24.29 

Values in parenthesis are arc sine transformed values 
II 
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1.6 Pest Management Trial 

1.6.1 Survey for the incidence of insect pests on 
black pepper at high altitudes 

(Pampadumpara) 

Twenty-three panchayats in four taluks viz., 
Udumbanchola, Peermade, Devikulam and Thodupuzha 
of Idukki District, Kerala were surveyed for the occur­
rence and distribution of insect pests on black pepper 
during 1999 to 2001. The most predominant insect pest 
observed was marginal gall thrips, Liothrips karnyi 
(Bagn.) in all the panchayats, ranging from 28.9% in 
Nedumkandam to 6.7% in Karimkunnam. Damage 
caused by marginal gall thrips was very severe in high 
ranges than in low elevations of the district. Four differ­
ent types of scale insects were recorded in the survey. 
Highest incidence of mussel scale, Lepidosaphespiperis 
Gr was noticed in the plains at Karimkunnam (49.3%). 
Soft scale, Marsipococcusmarsupiale{Gr.) and as well 
as coconut scale, Aspidiotus destructor 5\gn was ob­
served mostly in the high ranges the maximum being 
41.2% in Nedumkandam. Top shoot borer was observed 
in one garden at Pampadumpara panchayat. 

Root mealy bug, Planococcus sp. was observed in 
one garden at Nariyampara, Kattapana. Vines infested 
by mealy bug were infected by foot rot pathogen and 
nematodes causing death of the vine immediately. Two 
tailed mealy bug, Ferrisia virgata^^s recently observed 
at eight panchayats ranging from 0.7% to 3.7% infest­
ing the leaves and berries. Bagworm, Clania crameri 
was observed in Konnathady panchayat and stem borer, 
Pterolophia griseovaria was noticed from 
Ottakathalamedu, Kumily Panchayat. /'oZ/t/beetle was 
found infesting black pepper at high ranges of Idukki 
district for the first time at Vazhathopu and 
Karimkunnam. It is the final report of the concluded trial. 

1.6.2 Management of scale insects of black pepper 
with organic products 

(Pampadumpara) 

Evaluation of botanicals and insecticides for the man­
agement of scale insects indicated that all treatments 
reduced the scale population in both leaves as well as 
twigs significantly. In leaf, the scale population was re­
duced from 20.2 to 7.0 in monocrotophos (0.05%) -
treated plants after the first spray. Scale population in 
vines treated with Neem Gold (0.5%), fish oil (3%) and 

thiamethoxam (0.013%) were at par. After the second/ 
fourth spray scale population was reduced to 1.7 in 
monocrotophos (0.05%)-treated vines followed by vines 
treated with thiametiioxam (0.013%) (3.3). Application 
of neem oil was inferior compared to that of Neem Gold 
(0.5%) and fish oil (3%) in reduction of scale population. 

A similar trend was observed in scale population in 
twig that was reduced from 39.9 to 7.9 in monocrotophos 
(0.05%) -treated vines after the first spray. Scale popu­
lation in neem oil (0.5%) and fish oil (3%) -treated vines 
were non-significant and inferior compared to that of 
vines treated with Neem Gold (0.5%) and thiamethoxam 
(0.013%). After second / fourtii spray vines treated with 
monocrotophos (0.05%) resulted in least population of 
scale insects (1.9) followed by 3.1 in thiamethoxam 
(0.013%) -treated vines. Among the botanicals evalu­
ated, Neem Gold (0.5%) was effective in the suppres­
sion of scale population and the least scale population 
was recorded in vines treated with monocrotophos 
(0.05%). 

2. CARDAMOM 

2.1 Genetic Resources 

2.1.1 Germplasm collection, characterization, evalu­
ation and conservation 

{Mud/gereand Pampadumpara) 

At present, 132 replanted germplasm collections are 
being maintained at Mudigere centre. Out of 132 carda­
mom germplasm evaluated, maximum number of suck­
ers per plant was found in CL-622 (36.00) and Pothamedu 
(36.00). Other top ranking entries were Darmala, K-4, 
M-2, CL-692 and Green Gold. 

Presently, a total of 141 accessions are conserved in 
the field gene bank of Pampadumpara station. The high­
est fresh yield of capsules (2665g/plant) and dry yield 
(674 g/plant) of capsules was recorded in CRS-14. The 
second highest fresh yield (2654 g/plant) and dry yield 
(578 g/plant) was observed in the accession, PS- 27. 
Thrips infestation was less in the accessions, PS-27 
(4.85%) and CRS-14 (5.47%). Infestation of capsule 
borer was rather less in PS- 26 (0.98%) and PS- 27 
(1.17%). Hundred capsule weight was high in PS -27 
(80g) followed by CRS - 14 (78g). Volatile oil content 
(volume to dry weight of capsules) was high in PS-27 
(7.3%), followed by CRS-14 (7.2%). 

12 
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1.1 Hybridization and selection 

2.2.1 Evaluation of OP progenies under intensive 
management 

{Mudigere) 

Eight promising cardamom clones at Mudigere cen­
tre wiiich were identified as better general combiners 
were planted during 1995-96 with closer spacing (e'xSO 
and allowed for open pollination in order to collect the 
crossed seed by open pollination. Totally thirty geno­
types (OP seedlings) were identified from the crosses 
made out of the said parents which were crossed by 
open pollination and these are planted in the main field 
during the year 2000. Cardamom OP progeny 5C was 
the tallest (289.33cm), compared to check M-2 (2^4.77 
cm), followed by 6C (256.33 cm) and 11 C (256.22). 
More number of suckers per plant was recorded by OP 

progeny 18C (37.33), followed by 19C (35.67) and 8C 
(34.33). ' ' ' 

2.2.2 CVT1991/1998 - Series III with Malabar Types 

{Sakleshpur) 

At Sakleshpur, four years (2000-01 to 2003-04) yield 
data showed that SKP 170 (328.5 kg ha') and SKP169 
(327.0 kg ha') had significantly more yield than other 
genotypes, followed by ICRI 3 (282.8 kg ha') (Table 
18). Oil content was significantly more in SKP 170 (7.1%) 
and in CL 683 (7.0%). Maximum percentage of bold 
capsules (capsules retained in 8 mm sieve) are found in 
CL 683 (60.4 %) , followed by SKP 169 (58.6 %) (Table 
19). Leaf blotch incidence was zero in CCS 872, CCS 
893. SKP 72 had maximum incidence of chenthal leaf 
spot (50%). Shoot fly incidence was zero in CL 683 and 
shoot borer incidence in CL 726. 

Table 18. Yield performance of cardamom entries (Malabar type) under CVT - Sakleshpur 

Genotype 

CCS 872 
CCS 893 
CCS 800 
PVl 
CL679 
CL683 
CL726 
MUD 1 
MCC34 
ICRI 3 
SKP 72 
SKP169 
SKP 170 
CD (P=0.05) 

2000-01 
208 
81 
310 
367 
393 
188 
291 
303 
241 
453 
272 
335 
383 
NS 

2001-02 
163 
112 
108 
177 
222 
188 
241 
158 
122 
326 
156 
399 
358 
74.7 

1 

Yield (kg/ha) 

2002-03 
105.8 
90.3 
125.5 
197.6 
178.2 
123.5 
184.7 
156.6 
164.3 
208.4 
184.3 
260.0 
265.7 
46.96 

2003-04 
198.0 
96.6 
99.3 
186.6 
185.3 
250.0 
226.0 
172.3 
198.0 
332.6 
146.6 
394.0 
313.0 
71.85 

Table 19. Quality attributes of Malabar type under CVT - Sakleshpur 

Genotype 

CCS 872 
CCS 893 
CCS 800 
PVl 
CL679 
CL683 
CL726 
MUD 1 
MCC34 
ICRI 3 
SKP 72 
SKP 169 
SKP 170 
CD (P=0.05) 

>8 mm 

45.2 
53.2 
45.1 
29.0 
31.7 
60.4 
54.3 
44.7 
27.2 
44.3 
31.4 
58.6 
52.9 

Recovery of grades (%) 

>7.5mm 

19.7 
19.9 
17.9 
25.1 
22.4 
16.6 
18.2 
20.8 
20.9 
23.4 
23.9 
15.8 
13.9 

>6.5 mm 

25.9 
14.4 
25.3 
22.3 
32.3 
14.3 
18.5 
24.2 
23.8 
26.4 
28.2 
17.6 
16.6 

r ^ 1 

>6 mm 

6.2 
8.9 
7.9 
21.4 
9.8 
5.4 
6.2 
7.6 
13.9 
8.2 
13.2 
5.8 
6.9 

Mean 
168.4 
94.4 
159.1 
227.1 
246.2 
180.5 
236.6 
197.5 
172.8 
282.8 
198.2 
327.0 
328.5 
53.17 

% 

<6 mm 

3.2 
3.8 
3.6 
3.4 
3.8 
3.4 
2.9 
2.7 
4.0 
2.8 
3.2 
2.2 
2.5 

increase ov 

-
-
-
-
-
-
-
-
-
-
-

15.6 
16.1 

-

( 

er check 

Dil (%) 

6.4 
6.4 
6.4 
6.6 
6.5 
7.0 
6.5 
6.7 
6.5 
6.9 
6.1 
6.9 
7.1 
0.62 
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2.2.3 CVT-1991/1998 - Series III with Mysore types 

{Sakleshpuf) 

Four years (2000-01 to 2003-04) yield data at 
Sakleshpur showed that yield was significantly more in 
MCC 85 (132.3 kg ha'̂ ) (Table 20). Oil percentage was 
significantly more in MCC 61(6.9%) followed by MCC 21 
(6.8 %) . Maximum percentage of bold capsules 
(capsules retained in 8 mm sieve) are found in MCC 85 
(39.8 %), followed by MCC 61 (33.8%) (Table 21) 

Table 21. Quality attributes of Mysore type of cardamom - Sakleshpur 

Table 20. Yield performance of cardamom (Mysore 
type) - Sakleshpur 

Yield (kg/ha) 

MCC 12 
MCC 21 
MCC 61 
MCC 85 
SKP51 
CD (P=0.05) 

2000 
73 
106 
76 
85 
69 
NS 

2001 
52 
55 
75 
71 
50 

14.6 

2002 
68.7 
75.6 
63.2 
108.7 
53.1 
14.59 

2003 
159 
126 
106 
251 
124 
32.3 

Mean 
132.3 
93.2 
92.3 
83.1 
82.3 
22.32 

Genotype Recovery of grades (%) 

MCC 12 
MCC 21 
MCC 61 
MCC 85 
SKP51 
CD (P= 0.05) 

> 8 mm 
26.2 
27.3 
33.8 
39.8 
14.8 

> 7.5 mm 
16.3 
21.3 
18.5 
19 

16.3 

> 6.5 mm 
35.6 
26.6 
33.9 
28.2 
38 

> 6 mm 
16 

18.7 
12.7 
11.7 
27.3 

< 6 mm 
7.5 
7.2 
3.6 
2.5 
4.8 

Oil {%) 
5.9 
6.8 
6.9 
6.2 
6.2 
0.47 

2.2.4 CVT 2000 - Series IV • 

{Mudigere, Pampadumparaawd Sakleshpur) 

At Mudigere, among the clones, the dry capsule yield 
data indicated that clone MHC-18 (236.7 kg/ha), SKP-
165 (187.6 kg/ha) and CL-692 (172.1kg/ha) were supe­
rior to Mudigere-2 (123.79 kg/ha). At Pampadumpara, 
the number of tillers ranged from 28.56 in MCC 18 to 
56.25 in SI. The number of panicles per clump was 
found to be highest in S-1 (72.15) and lowest in RR-1 
(30.41). Infestation by thrips was significantly lowest in 
RR 1 and the variety was found to be tolerant. Shoot 
borer damage was found to be lowest in Green Gold 
(0.54%). Higher and significant number of tillers and 
panicles resulted in the highest yield for S-1. Highest 
dry yield recorded in S-1 (528.3 kg ha'̂ ) was found to 
be significantly superior than other accessions. At 
Sakleshpur, ICRI3 had significantly maximum number 
of tillers (25.3). However, bearing tillers were signifi­
cantly more in MHC 10 (6.3) 

2.3 Varietal Evaluation Trial (VET) 

2.3.1 Initial evaluation trial-! 

{Mudigere) 

Among the 15 clones tested. Clone, 7-24-Dll re­
corded more numtier of suckers per plant (34.82), com­
pared to checks, Mudigere-1 (23.35) and Mudigere-2 
(30.69). 

2.3.2 Initial evaluation trial -II 

{Mudigere) 

Open pollinated seedling of promising clones were 
screened, better performing seedlings progenies were 
multiplied and their suckers were planted during 1999. 
The clones CL-726 (388.71 kg/ha), CL-722 (328.99), 
CL-692 (284.72), CL-691 (266.67) and HS-1 (206.61) 
were superior for dry capsule yield compared to 
Mudigere-1 (138.25 kg/ha) and Mudigere-2 (153.99 kg/ 
ha). Thus, CL-726, CL-722, CL-692, CL-691 and HS-1 
were found promising for yield and most of the yield 
attributes. 

2.3.3 Screening cardamom clones for abiotic stress 

(Mudigere) 

Among the selected clones, 31 genotypes showed 
less than 60 per cent survivability and 26 clones are 
highly susceptible to moisture stress conditions. How­
ever, non significant differences were observed on av­
erage number of suckers produced per clump in all sur­
vived cardamom clones. 

2.4 Nutrient Management Trial 

2.4.1 Integrated nutrient management in cardamom 

{Mudigeri) 

The combination of organic and inorganic fertiliza­
tion showed that application of inorganic fertilizer alone 
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yielded maximum (105.42 l<g/ha) compared to organic 
alone (42.3 kg/ha), control (52.99 kg/ha) and other 
combinations of organic and inorganic at Mudigere. 

2.4.2. Effect of biofertilizer, Azospirillum on 
cardamom 

{Mudigere, Pampadumpara, Myladumpara and 
Sakleshpur) 

In all the centres inclusion o^ Azospirillurm\onq with 
100% inorganic nitrogen + 5 kg FYM per plant increased 
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the yield (Table 22) compared to other combinations 
and control. 

2.4.3 Effect of biofertilizer, P - solubilizer on 
cardamom 

{Mudigerearid Myladumpara) 

Application of phosphate solubilizers @ 50 g along 
with 100% P and 5 kg FYM gave maximum yield (Table 
23) compared to control and other treatments. 

Table 22. Azospirillum application on yield of cardamom 

Treatment Yield at Centres (kg/ha) 
Mudigere Pampadumpara Myladumpara 

Mean 

Best treatment: 
Inorganic N (100%) + Azospirillum (50g) + 5kg 
FYM 

158.78 785.0 433 458.9 

Control 
Yield increase over control 

158.08 
0.70 

Table 23. Phosphobacteria application on fresh yield of 

Centre 

Mudigere 
Myladumpara 
Mean 

Yield at best treatment (100% P + P-Sol 
+ 5 kg FYM/Pt) (kq/ha) 

186.82 
232.0 

209.41 

365.0 
420.0 

cardamom (kg/ha) 

Control yield 
(kq/ha) 
155.81 
175.0 
165.41 

Yield 

31.6 
117 

279.69 
179.23 

increase over control (kg/ha) 

31.01 
57.0 
44.0 

2.4.4 Effect of neem cake on the productivity, pest 

and disease incidence in cardamom 

(Mudigere Btr\6 Pampadumpara) 

The experiment was started during August 2003 with 

five treatments in RBD at Mudigere. The experiment was 

initiated during 2003 in RBD at Pampadumpara centre. 

Higher dose of neem cake (1 kg) as well as application 

of neem cake two times could significantly increase the 

number of tillers and plant height. Among the neem 

cake treatments, application of neem cake twice @ 1 kg 

resulted in significantly more number of tillers (38.6) 

and higher plant height (199.7 cm). Minimum number 

of tillers (25.2) and lowest plant height (176.0 cm) were 

recorded in plants treated with 0.5 kg neem cake once. 

It was cleariy evident from the table that maximum num­

ber of tillers (45.10) and the tallest tillers (211.4 cm) 

was observed in plants treated with recommended 

schedule of fertilizers. 

2.5 Pest Management Trial 

2.5.1 Management of root grub of cardamom 

(Pampadumpara) 

Field trials were conducted during 2001-2004 at 
Pampadumpara on 3 year old cardamom plants (PV-1, 
Malabar type) to evaluate the efficacy of insecticides for 
the management of root grub of cardamom. The insec­
ticides were applied two times (April-May and Septem­
ber-October) in a year (Table 24). 

During the first season (April-May), all the treatments 
significantly reduced the grub population compared to 
that of control. Maximum reduction was observed in 
carbofuran (150 g plant )treated plots (76.9%) followed 
by those plots treated with imidacloprid (0.75ml litre') 
(74.2%) and chiorpyrifos 0.07% (72.6%). At lower con­
centration of insecticides, carbofuran (100 g plant') 
treated plots recorded the maximum suppression of root 
grub and plots drenched with chiorpyrifos 0.05% re­
corded the minimum (Table 25). 
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Table 24. Evaluation of insecticides for the management of cardamom root grub (I season - Pooled) 

Treatment 

Chlorpyrifos 0.05% 
Chlorpyrifos 0.07% 
Carbofuran (lOOg plant"') 
Carbofuran (150g plant"') 
Imidacloprid (0.5mi per litre) 
Imidacloprid (0.75ml per litre) 
Control 
CD (P=0.05) 

Initial grub* popn. 
(No.) 

10.64 (3.26) 
11.52 (3.39) 
11.11 (3.33) 
11.09 (3.33) 
11.86 (3.45) 
9.89 (3.14) 
10.89 (3.30) 

N.S. 

Grub popn. after 
treatment (No.)* 

4.86 (2.20) 
2.75 (1.66) 
4.77 (2.18) 
2.52 (1.58) 
5.15 (2.27) 
2.33 (1.52) 
9.33 (3.05) 

0.21 • 

% reduction after 
drenching** 
55.1 (46.76) 
72.6 (58.45) 
56.5 (48.77) 
76.9 (61.37) 
55.1 (47.96) 
74.2 (59.55) 
15.8 (23.03) 

7.43 

* Value in parenthesis are square-root transformed values 
** Value In parenthesis are arc-since transformed values 

Table 25. Evaluation of insecticides for the management of cardamom root grub (Season II Pooled) 

Treatment 

Chlorpyrifos 0.05% 
Chlorpyrifos 0.07% 
Carbofuran (lOOg plant "*) 
Carbofuran (150g plant"') 
Imidacloprid (0.5ml litre'') 
Imidacloprid (0.75ml litre') 
Control 
CD (P=0.05) 

Grub populati( 
Before treatment * 

8.78 (2.96) 
8.79 (2.96) 
9.22 (3.03) 
9.03 (3.00) 
9.19 (3.03) 
9.12 (3.01) 
9.78 (3.13) 

NS 

Dn (No.) 
After treatment* 

4.41 (2.10) 
1.99 (1.40) 
4.08 (2.02) 
2.26(1.50) 
4.11 (2.03) 
1.82 (1.33) 
8.19 (2.85) 

0.309 

% reduction after 
treatment** 
50.8 (45.47) 
65.8 (54.28) 
60.9 (51.34) 
70.1(56.91) 
59.3 (50.48) 
71.5 (57.72) 
26.1 (30.29) 

8.32 

Yield 
(g plant"') 

235.33 
300.33 
319.90 
318.10 
319.90 
411.87 
169.80 
59.39 

* Value in parenthesis are square-root transformed values 
** Value in parenthesis are arc-since transformed values 

During the second season (Septennber-October) also plant'') was realized in imidacloprid (0.75ml litre"') 
all the treatments significantly reduced the grub popu- treated plots and lowest in control (209.33 g plant''), 
lation compared to that of control. Maximum reduction Among the insecticide treatments, lowest yield was re-
was observed in imidacloprid (0.75ml litre') treated plots corded in those plots drenched with chlorpyrifos 0.05% 
(71.5%) followed by those plots treated with carbofuran (235.33 g plant'). 

(150g plant') (70.1%) and chlorpyrifos 0.07% (65.8%). -p^g trials indicated that all the insecticide treatments 
At lower concentration of insecticides, carbofuran (100 are effective in reducing root grub; however, plots 
g plant') treated plots recorded the maximum suppres- drenched with imidacloprid (0.75ml litre'') recorded the 
sion of root grub and plots drenched with chlorpyrifos maximum yield of cardamom. Cost analysis revealed 
0.05% recorded the minimum. Therefore, ail the treat- highest BC ratio for chlorpyrifos 0.07% treated plots 
ments were effective in reducing the grub population to (1.68) followed by those plots treated with imidacloprid 
more than 59%. Highest yield of cardamom (411.87 g 0.75ml litre' (1.65) (Table 26). 

Table 26. Management of cardamom root grub - cost analysis and benefit-cost ratio 

Treatment 

Chlorpyrifos 0.05% 
Chlorpyrifos 0.07% 
Carbofuran (lOOg plant"') 
Carbofuran (ISOg plant"') 
Imidacloprid (0.5ml litre'') 
Imidacloprid (0.75m! litre'') 
Control 

Average cardamom price is Rs 331/kg 

Treatment cost 
per ha (Rs.) 

4,376 
6,126 
12,000 
18,000 
14,500 
21,750 

0 

Total cost 
(Rs./ha) 

56,564 
59,189 
68,000 
77,000 
71,750 
82,625 
50,000 

1 6̂ 1 

Income generated per 
ha (Rs.) 

77,785 
99,409 

1,05,887 
1,05,258 
1,05,887 
136,306 
56,204 

BC ratio 

1.38 
1.68 
1.56 
1.37 
1.48 
1.65 
1.12 



2.5.2 Bioecology of natural enemies of major pests 
of cardamom 

{Mud/gere ar\d Pampadumpara) 

At Mudigere, observations were recorded at fort­
nightly intervals on natural enemies of major pests of 
cardamom. General predators like spiders, larvae of 
Cfirysoper/asp. and unidentified species of mites were 
observed as predators on thrips. However, their popu­
lation was very low. The larvae of Conogethes 
punctiferalis^ere. parasitized by an Xanthopimplasp. 
and by an unidentified species of Ichneumonid. 

Surveys conducted at Pampadumpara revealed the 
occurrence of larval-pupal parasitoids of shoot and cap­
sule borer as well as entomopathogenic nematodes 
{Heterorhabditisindicus)Uom root grub. Resurgence 
of thrips was noticed in a few gardens where synthetic 
pyrethroids were extensively used. Highest parastization 
of shoot and capsule borer was observed in February 
(77.8%) and lowest in June (31.3%). Extent of parasit­
ism was lowest coinciding South-West monsoon (June-
July). During January to April, 2005 parasitization was 
higher than 60%. Parasitization of cardamom shoot borer 
larvae by ichnuemonids ranged from 24 to 100% and 
occurred during all months under investigation. Highest 
parasitization was recorded during July (100%). Para­
sitization by other dipteran parasitoids was observed 
during all months except July. Occurrence of dipteran 
parasitoid during South-West monsoon was minimum, 
while the highest incidence was observed in October 
(76%). The study indicated that that 61.2% of shoot 
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and capsule borer was parasitized by ichnuemonids as 
well as dipteran parasitoids. 

Entomopathogenic nematodes were recovered from 
two soil samples (5.6%) out of 36 collected from 
Pampadumpara and Thodupuzha. The putative new 
species from Pampadumpara resembled to that of 
Heterorhabdib's indicus?Qn6 infected G. mellonella. The 
toxicity of H. indica (CRS isolate) on B. fulvicorne^as 
also determined (Table 27). 

The LC and LC values decreased with increase in 
the exposure time 6t H. indicus{QRS isolate). The LC 
value was highest (92.85 D) at 72 h and lowest (41.6̂ '? 
IJ) at 120 h after treatment. A similar trend of LC was 

90 

found; the highest being 945.26 IJ at 72 h and the low­
est being 324.05 IJ at 120 h after treatment. Slope of 
the regression equation had progressively increased from 
1.272 to 1.438 with increase in the exposure time. 
2.5.3 Estimation of quantitative and qualitative 

losses due to thrips damage in cardamom 

(Mudigere and Pampadumpara) 

At Mudigere, the capsules collected from the field 
were dried and analysed for quality parameters. There 
was not much change in the quality parameters for the 
samples of fresh and thrips affected. Hence, the quality 
parameters are not affected by the thrips damage. 

At Pampadumpara quantitative parameters and quali­
tative parameters such as acid phosphatase, trypsin-
like protease activity, protein and volatile oil contents 
were evaluated in healthy and itch capsules (Table 28). 

Table 27. Probit analysis of dosage mortality relationship of Basilepta fulvicorne to Heterorhabditis 
indicus (CRS isolate) 

Time 

72 h 
96 h 
120 h 

Heterogeneity 

x' df 
9.86 5 
10.14 5 
7.13 5 

Regression equation (y) 

2.497 + 1.272X 
2.445 -I- 1.427X 
2.671 + 1.438X 

LCso 

92.85 
61.69 
41.64 

LQo 

945.26 
487.71 
324.05 

Fiducial limit 
Lower Upper 
65.22 132..20 
47.19 80.66 
32.29 53.69 

Chi square table value (P=0.05) = 11.044 

Table 28. Quantitative parameters of healthy and thrips infested capsules 

Treatment Fresh 100 
capsule wt (g) 

No. of 
seeds/capsule 

Dried 100 capsule 
wt. (g) 

No. of capsules 
in 100 cc 

Driage 
(%) 

Category 0 (Healthy) 
Category 1 (10% itch) 
Category 2 (11-33% Itch) 
Category 3 (>33% itch) 
CD (P=0.05) 

114.33 
98.32 
79.68 
71.25 
13.45 

18.85 
16.58 
16.10 
17.4 
ns 

22.54 
18.45 
15.67 
12.53 
4.78 

166.7 
197.7 
228.0 
257.3 
51.3 

19.83 
19.75 
21.67 
19.23 

ns 
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The weight of 100 fresh as well as dried capsules 
decreased significantly as the severity of thrips damage 
increased. The weight of 100 fresh capsules ranged from 
114.33 g in category 0 (healthy) to 71.25 in category 3 
(>33% scab). A similar trend of was also recorded in 
dry weight of 100 capsules ranging from 22.54 in Cat­
egory 0 (healthy) to 12.53 in Category 3 (>33% scab). 
The number of dried capsules in 100 cc progressively 
increased with increase in thrips damage. It was found 
that 166.7 healthy capsules could be accommodated in 
100 cc which increased to 257.3 capsules for thrips-
infested capsules (Category 3). However, there was no 
significant difference in the number of seeds per cap­
sule as well as driage percentage in healthy and itch 
capsules. 

Volatile oil content was 5.9% and 5.7% in healthy 
and thrips infested capsules, respectively. Both activity 
and specific activity of acid phosphatase at three stages 
viz., fresh white seed, fresh black seed and dried black 
seed in healthy capsules was higher than that of itch 
rapsules. Peptidase activity of healthy capsules declined 
progressively as maturity advanced. 

2.5.4 Shoot fly infestation in cardamom - observa­
tional trial 

{Mudigere) 

Observations were recorded on the activity of shoot 
fly in cardamom through out the year at Mudigere from 
January-December 2004. The population ranged from 
1.00 to 8.37 maggots per damaged shoot. Maximum 
population was recorded in February, March and May, 
and the minimum during July. Observations on the popu­
lation fluctuation of shoot fly indicated three peaks in 
March, May and October. 

3. GINGER 

3.1 Genetic Resources 

3.1.1 Germplasm collection, characterization, 
evaluation and conservation in ginger 

{Dholi, Kumarganj, Pottangi, Pundibari, Raigarh 
and Solan) 

At Dholi, yield of the gennpiasm varied from 0.25 kg 
(RG-27) to 14.00 kg (RG-13) in the area of 7.2 m^ At 
Kumarganj, out of 45 genotypes evaluated maximum 
yield was observed in NDG-28 (14.09 t./ha), followed 
by NDG-27 (12.59 t./ha) and NDG-9 (12.37 t./ha) over 

checks Mahima and Varada (7.6 and 6.39 t./ha). None 
of germplasm was found free from rhizome rot disease. 
However, minimum incidence of disease was observed 
in NDG-8 and NDG-9 (4.76%), each. 

Out of total 172 ginger accessions conserved in the 
repository of Pottangi centre, 145 accessions were evalu­
ated in two replications of which only 22 accessions 
yielded more than 8 kg/ 3 m^ the range of yield being 
1.6 kg to 11.6kg/3 x\\ . The highest fresh rhizome yield 
was recorded by V E -4 (11.6) kg /3m\ followed by KG-
42 (11.2) kg/3m''and PGS-8 (11.0/ 3m') respectively. 

At Pundibari centre, 38 accessions of ginger are be­
ing maintained. Lowest infection of rhizome rot was 
recorded in GCP-30 (10.0%), GCP-10 (21.05%) and GCP-
20 (22.22%). Highest rhizome yield per plant was re­
corded in GCP - 31 (307.02 g), followed by GCP-32 
(289.11 g), GCP-08 (270.71 g) and GCP-20 (260.71 g). 
Considering percent disease index (PDI) and rhizome 
yield, GCP-20 was having low disease and appreciable 
plant yield. 

Among the entries evaluated at Raigarh centre IG-1, 
IG-5 performed well with an yield of 8 kg/3m' bed, fol­
lowed by IG-3 with 7-3 kg/bed. At present, 288 acces­
sions including two exotic types are being maintained in 
the filed gene bank of Solan centre. The maximum yield 
among ten top lines was obtained (7.50 kg per plot) in 
51/04 and minimum in 17/04 (5.50 kg/plot). Disease 
incidence was minimum in 51/04 and maximum in SG 
780,50/04,27/04 and 17/04. The dry matter and oleo-
resin contents were maximum in 50/04 and SG 827, 
respectively. 

3.2 Coordinated Varietal Trial (CVT) 

3.2.1 CVT 2000 - Series V 

(Chintapalle, Pottangi, Pundibari, Raigarh and 
Solan) 

At Chintapalle, over the years (2001-02 to 2004-05), 
IISR-Varada recorded the highest rhizome yield of 17.5 
t/ha (Table 29). 

At Pottangi, pooled data (2000-01 to 2004-05) re­
vealed that there was significant difference for fresh 
rhizome yield among the entries. Highest fresh rhizome 
yield was recorded by VjEg-2 (24.43 t/ha), followed by 
VjSj-S (22.86 t/ha) V^E3-2 (24.43 ilha)^y^S^-8 (22.86 
t/ha) (Tables 30 and 31). 
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Entry PI. height 
(cm) 

No. of 
tillers/plant 

No. of 
leaves/ plant 

Leaf 
length (cm) 

Leaf 
wldth(cm) 

Yield per 
plant (g) 

Yield 
(t/ha) 

ACC35 

ACC 117 

VlSl 2 

V1C8 

VARADA 

3 LOCAL 

SUPRABHA 

C LOCAL 

CD (P=0.05) 

CV (%) 

SEM ± 

63.9 

75.0 

67.5 

67.7 

71.3 

62.3 

69.0 

60.0 

7.0 

5.9 

2.3 

8.7 

8.3 

9.3 

8.1 

9.9 

9.2 

10.0 

6.5 

1.9 

12.5 

0.6 

79.0 

89.7 

86.0 

77.0 

90.0 

72.0 

92.0 

52.0 

10.2 

7.3 

3.4 

21.4 

21.0 

19.6 

21.6 

20.2 

19.2 

21.0 

20.6 

1.4 

4.0 

0.5 

2.1 

2.2 

2.0 

2.0 

2.1 

2.2 

2.1 

2.0 

0.2 

6.6 

0.1 

106.0 

124.3 

120.0 

90.0 

144.0 

93.0 

121.0 

95.0 

16.5 

8.4 

5.5 

12.2 

14.1 

13.0 

10.1 

17.5 

10.9 

13.3 

10.5 

3.7 

16.7 

1.2 

Table 30. Yield performance of ginger entries under CVT - Pottangi 

Entry Fresh Rhizome yield (kg/ 3 m )̂ 
2000-01 2001-02 2002-03 2003-04 2004-05 Mean 

Projected yield 
(t/ha) 

Increase over 
control (%) 

V.Es - 2 
V3 S, - 8 
ViC-8 
Acc - 35 
Suprabha 
Acc-117 
Vi S, - 2 
SG-666 
CD (P = 0.05) 

11.68 
10.49 
9.47 
7.7 
8.2 
6.5 
7.5 
6.1 
N.S 

11.13 
11.43 
10.86 
7.84 
8.68 
8.8 

9.06 
8.46 
1.14 

9.12 
7.41 
7.78 
6.28 
6.65 
6.94 
8.32 
7.14 
1.34 

8.57 
9.33 
4.61 
4.59 
6.72 
6.37 
7.87 
4.24 
1.13 

12.61 
11.01 
10.28 
9.41 
9.15 
9.74 
11.21 
8.82 
1.93 

10.62 
9.94 
8.60 
7.17 
7.88 
7.67 
8.79 
7.96 
1.38 

24.43 
22.86 
19.78 
16.49 
18.12 
17.64 
20.23 
18.31 
3.16 

34.82 
26.15 
9.2 

11.64 
2.64 
1.04 

Table 31. Quality attributes and incidence of rhizome rot of ginger under CVT - Pottangi 

Entry Dry recovery (%) E-oil (%) Oieoresin (%) Rhizome rot (%) 
ViEs- 2 
V3 Si - 8 
ViC-8 
Acc - 35 
Suprabha 
Acc - 117 
Vi S i - 2 
SG-666 

23.2 
22.2 
23.4 
23.2 
22.2 
20.2 
21.4 
21.3 

2.0 
1.25 
1.0 
1.0 

1.75 
1.0 
1.0 
1.0 

6.38 
4.77 
4.04 
3.88 
6.48 
3.72 
4.97 
3.54 

16.2 
14.7 
12.2 
13.8 
17.6 
21.2 
13.2 
14.6 

At Pundlbari, significant difference between the en­
tries was found for all the parameters except for plant 
height, pseudostem girth and leave length. Lowest PDI 
was recorded in Gorubathan (31.11%), which was also 
reflected in rhizome yield. Highest rhizome yield was 
recorded in Gorubathan (14.83 ton/ha), followed by SG-
692 (14.119 ton/ha). However, the rhizome yield of 
Gorubathan, SG-692 and V S -8 were statistically at par 
with each other. 

At Raigarh, the pooled data over the years (2001-02 

to 2004-05) revealed that all the out side entry did not 
perform well like previous years, However at some ex­
tent local entries showed good yield IG-1 (9.23 kg/3m^ 
bed), followed by IG-2 (7.89 kg/3m^). At Solan, non­
significant differences for yield were observed for the 
entries. None of the entries out yielded the check, 
Himgiri. Dry matter content was maximum (21.60%) 
inV S -2, while essential oil (2.00%) and oieoresin con­
tents (7.73%) were in Himgiri. Crude fibre was mini­
mum (4.00%) in ACC 117 and SG54. 

Q? 
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3.3 Varietal Evaluation Trial 

3.3.1 Comparative yield trial (CYT -1 & II) 

{Pottangi, Raigarhar\6 Solan) 

At Pottangi, pooled data (2000-01 to 2004-05) 
showed that highest fresh rhizome yield was recorded 

by V E -2 (22.78 t/ha), followed by Singhjhara (21.16t/ 
2 5 

ha). However, highest dry recovery was registered with 

V E -2 (22.2%), essential oil, oleoresin content, and the 
2 5 

least rhizome rot incidence with Vengara (2.0%), 

(5.83%) & (10.0%) respectively (Tables 32 and 33). 
Table 32. Yield performance of ginger entries under CYT - Pottangi 

Entry 

S-646 
V2 E5-2 
ZO- 17 
V3 St -8 
S-641 
Singhjhara 
Vengara 
Suprabha 
CD (P = 0.05) 

2000-0] 
10.6 
8.9 
8.1 
6.2 
5.23 
5.51 
4.56 
6.3 
1.64 

Fresh Rhizome yield (kg/ 3 
L 2001-02 

8.63 
10.9 
9.05 
9.88 
7.63 
9.03 
8.1 
8.13 
1.99 

2002-03 
7.04 
8.51 
7.86 
8.56 
7.31 
6.88 
7.92 
6.59 
1.02 

2003-04 
7.10 
9.68 
8.55 
8.75 
7.61 
7.78 
8.48 
7.32 
N.S 

m )̂ 
2004-05 

8.61 
11.52 
10.61 
10.93 
9.14 
9.48 
8.12 
8.68 
1.73 

Mean 
8.39 
9.90 
8.83 
8.87 
7.39 
9.20 
7.44 
7.41 
1.78 

Projected y 
(t/ha) 
19.31 
22.78 
20.31 
20.40 
16.99 
21.16 
17.11 
17.04 
4.11 

Table 33. Quality attributes and disease incidence of ginger under CYT - Pottangi 

Entry 
S-646 
V2 E5-2 
ZO- 17 
V3S1-8 
S-641 
Singhjhara 
Vengara 
Suprabha 

Dry recovery (%) 
22.2 
22.2 
21.2 
21.4 
19.0 
20.2 
21.2 
20.1 

E- Oll (%) 
1.0 
1.0 
1.0 

1.25 
1.0 
1.0 
2.0 
1.75 

Oleoresin (%) 
3.81 
3.5 
4.01 
5.46 
4.02 
4.96 
5.83 
5.56 

eld In 
c 

:rease over 
Dntroi (%) 

31.32 
33.68 
19.19 
19.72 

— 
24.18 
4.10 
— 

Rhizome rot (%) 
19.6 
15.4 
18.2 
12.2 
24.0 
17.2 
10.0 
11.0 

At Raigarh, the trial is considered to be failed like 
previous years due to severe occurrence of rhizome rot. 
However, local entries performed well viz., IG-1 (18.05 
tv'ha), IG-2 (15.68 t/ha) and IG-3 (15.18 t/ha). At Solan, 
yield per plot was found to be non-significantiy influ­
enced by the entries. All the entries recorded less yield 
than check, Himgiri. The dry matter content was maxi­
mum (20.10%) in SG1071, while essential oil and oleo-
resins in Himgiri. SG 1071 also recorded minimum crude 
fibre (4%). 

3.3.2 Initial evaluation trial (lET) 

(Pottangiand Solan) 

At Pottangi, there was significant difference for fresh 
rhizome yield, among the entries in the pooled data 
(2000-01 to 2004-05). Highest fresh rhizome yield was 
recorded by V S -8 (22.70 t/ha), followed by S-646 
(22.50t/ha) (Tabfes 34 and 35). However, highest dry 
recovery (22.2%), essential oil (2.5%), oleoresin (6.4%) 

and least incidence of rhizome rot (11.4%) was re­
corded with Vengara, Jugijan, Zo-2 and S-666, respec­
tively 

Non- significant differences were observed for yield 
per plot at Solan. None of the entries showed increase 
in yield over the check, Himgiri. The dry matter was 
maximum in essential and oleoresin contents were 
maximum in SG 1075, while essential oil and oleoresin 
contents in Himgiri. Crude fibre was minimum in SG 
825. 

3.3.3 Comparative yield trial (CVT) 

{^Solan) 

Non-significant differences for yield per plot, among 
the entries were observed. SG.878 gave maximum dry 
matter content (21.00%). Essential oil and oleoresin 
content was maximum (6.50%) in Himgiri, while SG 
878 and SG 702 recorded minimum crude fibre (4.00%). 
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Table 34. Yield performance of ginger entries under lET - Pottangi 

Entry 

S-558 
Zo-17 
Vengara 
Rajgarh 
V2 E5-2 
Anamica 
SS-1 
ViSi -8 
V3 S, -8 
Jugijan 
Zo-2 
S-646 
S-666 
Suprabha 
CD (P=0.05) 

2000-01 
9.44 
6.92 
7.16 
11.43 
8.67 
10.22 
9.41 
7.30 
11.64 
7.52 
9.81 
10.76 
9.62 
10.78 
1.94 

Fresh rhizome yield (l<g/ 3 1 
2001-02 

10.33 
8.65 
7.65 
8.86 
9.85 
8.57 
7.35 
9.87 
10.96 
7.60 
6.71 
8.09 
7.33 
9.27 
2.54 

2002-03 
9.46 
10.46 
7.08 
8.01 
10.36 
9.34 
10.44 
9.56 
9.17 
5.89 
10.58 
9.67 
9.52 
10.12 
0.99 

2003-04 
9.70 
7.10 
6.98 
8.32 
10.09 
7.24 
7.61 
8.27 
7.04 
7.32 
7.08 
8.78 
6.50 
6.55 
3.61 

m̂ ) 
2004-05 

9.85 
11.71 
10.35 
9.17 
7.88 
9.53 
9.93 
11.17 
10.54 
10.70 
12.28 
11.60 
12.56 
8.40 
2.46 

Table 35. Quality attributes and disease incidence of ginger under lET 

Entry 
S-558 
Zo-17 
Vengara 
Rajgarti 
V2E5-2 
Anamica 
SS-1 
ViSi -8 
V3S1-8 
Jugijan 
Zo-2 
S-646 
S-666 
Suprabha 

Dry recovery (%) 
22.4 
20.2 
22.2 
21.3 
22.1 
18.7 
20.2 
22.3 
21.4 
21.4 
20.4 
20.2 
20.1 
21.2 

E-oil (%) 
1.5 
1.0 
1.5 
1.5 
1.0 
0.5 
1.0 
1.0 
1.0 
2.5 
1.8 
1.5 
1.0 
1.0 

Oleoresin (%) 
5.34 
4.67 
5.04 
4.9 

4.63 
3.85 
4.63 
3.88 
5.57 
6.08 
6.4 
5.36 
3.96 
4.5 

Mean 
9.75 
8.97 
7.85 
9.15 
9.38 
8.99 
8.95 
9.23 
9.87 
7.80 
9.29 
9.78 
9.10 
9.02 
2.31 

Projected yield Inc 
(t/ha) CO 

22.43 
20.63 
18.05 
21.05 
21.57 
20.68 
20.58 
21.23 
22.70 
17.95 
21.37 
22.50 
20.94 
20.76 
5.30 

-Pottangi 

Rhizome rot 
21.2 
18.4 
22.2 
14.2 
13.4 
12.4 
16.6 
11.4 
14.6 
21.3 
20.3 
23.2 
26.3 
16.4 

rease over 
introl (%) 

8.04 
— 
— 

1.39 
3.90 
— 
— 

2.26 
9.34 
— 

2.93 
8.38 
0.8 
— 
... 

(%) 

3.4 Quality Evaluation Trial 

3.4.1 Evaluation of ginger germplasm for quality 

{Solan) 

Eighty six genotypes were evaluated for various 

quality attributes viz. dry matter, oleoresin and essen­

tial oil content. Out of 87 entries evaluated, the dry 

mater content varied from 14.1 to 27.5 per cent. The 

oleoresin and essential oil content ranged between 2.83 

to 7.73 per cent and 21.00 to 2.00 per cent, respec­

tively. 

3.5 Nutrient Management Trial 

3.5.1 Effect of biofertilizer Azospirillum on 

ginger 

(Solan, Pottangi, Ambalavayal, Pundibari, Dtioli 

and Raigarh) 

Recommended nitrogen -1- 5 kg FYM and 50 g 

Azospirillum qdNQ more yield compared to rest of the 

treatments in all the centres except Ambalavayal and 

Raigarh (Table 36). 
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3.5.2 Organic farming in ginger 

(Solan, Pottangi, Dho/iand Raigarh) 

Combined application of all the organic sources viz., 
FYM (10 kg), Pongamia oil cake, neem oil cake, 

Table 36. Azospirillum application on ginger yield 

sterameal, rock phosphate and wood ash (each 250 gm/ 
bed enhanced the ginger yield at Pottangi and Dholi, 
whereas recommended fertilizer recorded higher yield 
atRaigarh (Table 37). 

Centre 

Pottangi 
Raigarh 

Pundibari 
Ambalavayal 

Table 37. Organ 

Centre 

Pottangi 
Dholi 
Raigarh 

Best treatment Yield (t/ha) Yield under recommended dose 
(control) (t/ha) 

100% N + Azospirillum + FYM 5 kg/ha 18.70 
Recommended fertilizer dose 150:100:120 18.93 
kg NPK/ha 
100% N + Azospirillum + FYM 5 kg/ha 22.92 
75% N + Azospirillum + 5 kg FYM 31.46 

lie nutrition on ginger yield 

Yield with organic Yield in recommended dose (control) 
(t/ha) (tyha) 

12.95 
23.67 
16.52 

8.65 
17.00 
17.87 

17.30 

20.41 

Yield increase over control 
(Vha) 

4.30 
6.67 
1.35 

3.5.3 Effect of micronutrients on ginger 

{Dholi, Pottangi, Raigarh, Pundibari, Solan and 
Kumarganj) 

The micronutrients such as Zinc, Boron and Iron were 
tested on ginger yield at Dholi. Application of these 
micronutrient alone or their combinations enhanced the 
yield of ginger compared to control. It is the first year 
result. 

3.6 Disease Management Trial 

3.6.1 Disease surveillance and etiology of rhizome 
rot in ginger 

(Pundibariand Solan) 

A survey was conducted during July-September 2004 
in different blocks of Kalimpong sub division of Darjeeling 
District namely, Kalimpong I, Kalimpong II and Kalimpong 
I I I (Gorubathan) for the occurrence of diseases of gin­
ger. Among the varieties grown in the area, Gorubathan 
is most widely cultivated followed by Bhaisi and Nongrey. 
Kalimpong I Block is the hot spot for bacterial wilt dis­
ease (average 54.6%), followed by Kalimpong II (aver­
age 49.2%) and Kalimpong III (average 47.9%) blocks, 
respectively. Ph/llosticta \eaf spot disease was highest 
in Kalimpong I I I block (average 6.9%) followed by 
Kalimpong I (average 5.8%) and Kalimpong II block (av­
erage 4.2%). 

Soil samples were collected from the surveyed ar­
eas and the pathogens were isolated in the laboratory. 
After isolation two t/pes of pathogens were found namely, 
a gram negative bacterium and a fungal pathogen. The 
bacterium was identified as Ralstonia sp. and the fun­
gus was identified as Fusarium sp. Soil samples (sick 
soil) were also collected form plain area of West Bengal 
(Pundibari, Coochbehar) and the pathogens were iso­
lated from that soil. In the soil from plain area, two 
pathogenic fungi were found that were identified as 
Pythiumsp. and Fusariumsp. Surveillance of ginger fields 
for incidence of rhizome rot disease in Himachal Pradesh 
indicated that the incidence of disease varied from 0.0 
to 60 %. It was maximum in Bilaspur (40-60%) and 
Sirmour (0.0-50%) followed by Shimla (10.5-20.0%) 
and Solan (0.0-2.5%). 

3.6.2 Biocontrol studies on rhizome rot of ginger 

{Kumarganj, Pottangi and Raigarh) 

Trials were carried out to evaluate the efficacy of 
hot water treatment, fungicide and biocontrol agent for 
the management of rhizome rot disease of ginger. At 
Kumarganj, the trial indicated that minimum incidence 
of rhizome rot and maximum yield was observed in the 
treatment seed treatment(ST) with hot water at 51° C 
for 10 mim. and Trichoderma harzianum for 30 min. 
with neem cake (Table 38). 
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Table 38. Management of rhizome rot disease of ginger - Kumarganj 

Treatment Sprouting 
(%) 

Incidence of 
rhizome rot 

Yield 
(Vha) 

% increase in 
yield over 

control 
Seed sown directly (Control) 
ST with hot water (51°C for 10 min.) 
ST with mancozeb (3g/l) for 10 min. 
ST with Trichoderma harzianum (100 g 
inoculated/ 51 of water) - 30 min. 
ST with hot water (51°C for 10 miri.) + ST with 
mancozeb (3 g/l) for 30 min. 
ST with hot water (51°C for 10 min.) + ST with 7: 
harzianum mixed with neem cake 
Soil application of neem cake at the time of 
planting and sowing 
CD (P=0.05) 
CV (%) 

68.7 
58.7 
60.0 
59.3 

48.7 

58.7 

66.7 

20.3 
19.0 

95.3 
76.0 
78.0 
88.0 

76.7 

66.0 

80.0 

15.2 
10.7 

0.199 
0.499 
0.333 
0.299 

0.580 

0.666 

0.610 

0.410 
51.080 

-
150.8 
67.3 
50.3 

193.0 

234.7 

205.5 

. 
-

At Pottangi, there was no significant difference for 
yield among different treatments. The incidence of the 

disease was minimum in seed treatment with hot water 
(51°C for 10 min) + T. harzianum with neem cake 
(Table 39). 

Table 39. Management of rhizome rot disease of ginger - Pottangi 

Treatment Germination 
(%) 

Rhizome 
rot (%) 

Rhizome yield 
(kg/3m^) 

Projected yield 
(t/ha) 

No Seed Treatment 
Seed Treatment with hot water (51°C for 10 
minutes) 
Seed Treatment with Mancozeb (3 g/l) + 
Carbendazim (Ig/I) + Chloropyriphos (2ml/l for 
30 min) & soil appln. of Thimet (lOG) (1kg 
ai/ha) 
Seed treatment with Trichoderma (2.5 g /I for 
30 min) for 1kg seed 
Hot water seed treatment + T3 
Seed treatment with hot water + Trichoderma, 
FYM, neem cake soil appln 
Soil appln. with Trichoderma (10 kg/ha) 
Soil appln. with neem cake (Iton/ha) at 
planting. 
CD (P=0.05) 

80.2 
82.4 

85.0 

82.6 

87.0 
88.2 

86.0 
83.0 

36.2 
32.2 

28.0 

26.6 

24.2 
22.2 

26.2 
25.4 

5.410 
6.840 

8.210 

6.010 

7.610 
8.330 

7.640 
6.080 

NS 

12.440 
15.730 

18.890 

13.820 

17.500 
19.160 

17.570 
13.980 

NS 

At Raigarh, none of the treatments were effective in conducted at Dholi. The pooled data of three years 

(1997-98 to 1999-2000) showed that minimum disease reducing the incidence of the disease (Table 40). 

3.6.3 Effect of seed treatment on soft rot disease 
of ginger 

{Dfioii) 

A study to find out the effect of seed treatment with 
five fungicides on soft rot disease of ginger was 

incidence (16.4%) was recorded by 1 hour seed treat­

ment with Ridomil MZ (3 g/l of water) followed by Indofil 

M-45 seed treatment (25.3%). It is the final report of 

the concluded project (Table 41). 
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Table 40. Management of rhizome rot of ginger - Raigarh 

Treatment Disease incidence 
after 100 days of 

planting 

Disease incidence 
after 150 days of 

transplanting 

Yield 
(kg/plot) 

Projected yield 
(kg/ha) 

Healthy looking seed sown directly - 75.3 
No treatment 

Seed treatment with hot water (51 °C 64.0 
for 10 min.) 
Seed treatment with Mancozeb (3 g/l) 54.7 
30 min 
Seed treatment with bio agent (100 74.7 
g/51 waterfor 30 min.) 
Seed treatment with hot water (Sl^C 72.0 
for 10 min.) + T3 
Seed treatment with hot water 78.7 
(Sl^C+lOO g) + bioagent in 1 kg neem 
cake at sowing time. 
Application of neem cake 1kg in soil at 58.7 
the time of sowing 
Neem cake 1 kg + 100 g bio agent in 56.0 
3 kg FYM (Mixed 7 days before sowing 
and watering regularly). 

82.7 

83.3 

82.0 

86.0 

83.3 

82.5 

80.7 

78.9 

.0.180 

0.116 

0.160 

0.056 

0.030 

0.136 

0.266 

0.136 

361.80 

234.49 

321.60 

113.89 

127.29 

274.69 

536.99 

274.59 

Table 41 . Effect of seed treatment on rhizome rot of ginger - Dholi 

Disease incidence (%) 
Treatment 
Ridomil MZ (3 g/l) 
Indofil M-45 (2 g/l) 
Bavistin (1 g/l) 
Indofil M-45 (2g/l) + Bavistin (1 g/l) 
Blitox-50 (2 g/l) 
Control 
CD (P=0.05) 
CV (%) 

1997-98 
20.0 
19.5 
30.0 
26.5 
20.2 
50.2 
13.9 
24.3 

1998-99 
13.5 
30.5 
35.5 
26.5 
36.0 
58.5 
16.1 
27.9 

1999-2000 
15.7 
25.9 
34.3 
26.4 
29.0 
57.5 
4.1 
7.1 

Mean 
16.4 
25.3 
33.3 
26.5 
28.4 
55.4 
7.4 
13.2 

3.6.4 Integrated management of Pythium, Fusarium 

and Ralstonia in ginger 

(KumarganJ, Pundibari, Raigarh and Solan) 

Trials were conducted to evaluate the efficacy of hot 

water treatment, fungicide and biocontrol agent for the 

management of various pathogens of rhizome rot dis­

ease of ginger. At Kumarganj lowest incidence of rhi­

zome rot disease (54.0%) was observed with seed treat­

ment of ginger rhizomes with mancozeb (0.3 %) with 

maximum yield (1.37 t/ha). Seed treatment of Tricho-

derma harzianum was at par with the above treatment 

(Table 42). 

Table 42. Integrated management of rhizome rot disease in ginger - Kumarganj 

Treatment Sprouting 
(%) 

Rhizome 
rot (%) 

Yield 
(t/ha) 

% 
disease 
control 

% increase in 
yield over 

control (t/ha) 
Seed treatment with Mancozeb (0.3%) 
Seed treatment with Trichoderma harzianum 
Seed treatment with Rhizome solarization 
Seed treatment with Ridomil Mancozeb (Metalaxyl lOOppm) 
Hot water seed treatment (51°C for 30 min.) 
Control 
CD (P=0.05) 
CV (%) 

79.0 
75.0 
21.5 
57.0 
73.5 
65.5 
8.8 
13.4 

54.0 
57.0 
94.0 
61.5 
63.5 
71.0 
26.7 
38.8 

1.370 
1.280 
0.125 
1.330 
1.310 
0.910 
1.050 
96.67 

23.9 
19.7 

32.34 
13.4 
10.6 

-
-
-

50.5 
40.7 

-86.3 
46.2 
44.0 

-
-
-
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At Pundibari, minimum disease incidence and maxi- derma harzianurmud were statistically at par with each 
mum yield was recorded by hot water treatment at 51°C other (Table 43). 
for 30 minutes followed by seed treatment with Tricho-

Table 43. Integrated management of Pythium, Fusarium and Ralstonia on ginger - Pundibari 

Treatment 

Mancozeb (0.3%) 

Seed treatment with 
Tnchoderma harzianum 
Solarization of rhizomes 
(2 hours) before sowing 
Hot water treatment 
(SPC for 30 minutes) 
Ridomil Mancozeb 
(100 ppm Metalaxyl) 
Control 

SEm + 
CD (P=0.05) 

Germin­
ation 
(%) 
88.3 

91.1 

92.2 

96.7 

87.8 

77.8 

Disease Incidence (%) 
I ' ' 

observation 
4.52 

(11.95) 
3.70 

(10.94) 
4.92 

(12.62) 
2.92 

(9.71) 
6.70 

(14.91) 
13.14 

(21.14) 
1.24 
3.73 

Tnd 

observation 
8.14 

(16.45) 
5.16 

(12.90) 
6.54 

(14.72) 
3.56 

(10.75) 
10.05 

(18.43) 
14.37 

(21.81) 
1.70 
5.12 

3rd 

observation 
10.39 

(18.53) 
7.41 

(15.64) 
9.11 

(17.50) 
6.22 

(14.37) 
9.59 

(17.90) 
26.56 

(30.78) 
1.69 
5.11 

% reduction 
over control 

39.8 

49.2 

43.1 

53.3 

41,9 

" 

Yield 
(Kg/ 
plot) 
2.400 

4.480 

3.160 

4.070 

2.230 

1.430 

0.142 
0.429 

Projected 
yield 

(Vha) 
4.840 

9.030 

6.370 

8.210 

4.500 

2.880 

At Raigarh there was no differences on the incidence of the disease due to treatments (Table 44). 

Table 44. Integrated management of Pythium, Fusarium and Ralstonia of ginger - Raigarh 

Treatment 

Mancozeb (0.3%) 
T. harzianum 250 g formulation in 
10 1 of water for 10 kg of seed 
rhizome 
Rhizome solarization (2 hr) before 
sowing 
Ridomil Mancozeb (100 ppm of 
Metalaxyl) 
Hot water treatment (5l''C for 30 
minutes) 
Control 

Disease incidence 
after 100 days of 

transplanting* 

71.3 
70.0 

65.3 

73.3 

70.0 

64.7 

(%) 

Disease incidence after 
150 days of 

transplanting (%) 

77.3 
82.0 

78.0 

81.3 

78.0 

72.0 

Yield 
(kg/plot) 

0.273 
0.080 

0.133 

0.266 

0.173 

0.193 

Yield (kg/ha) 

548.73 
163.43 

267.99 

536.99 

348.39 

388.00 

At Solan all the treatments increased sprouting and 
yield of ginger and decreased disease incidence (Table 
45). Maximum sprouting (92.5%), reduction in incidence 
of Pythium (2.12%), Fusarium (2.37%), Ralstonia 
(3.18%) and increase in yield (13.188 kg/3m ) were 
obtained when rhizomes were hot water treated (45 C 
for 30 min.), followed by rhizome solarization at 45 C 
for 45 min. Mancozeb treated rhizomes however, de­
creased disease incidence of Pythium infection better 
than other treatments but failed to increase the yield of 
ginger (Table 45). 

3.6.5 Survey and monitoring of diseases in ginger 

{Pundibari, Raigarh and Solan) 

Surveys conducted in hills and plains of West Bengal 

indicated that in hills of West Bengal, rhizome rot com­

plex started 2 months after sowing and caused maxi­

mum damage to the crop 3 months after sowing (i.e. in 

the rainy season). Whereas, in the plains, the disease 

started when the plants were 2V2 month old and caused 

maximum damage at 372 month age of the plant 
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Table 45. Integrated management of Pythium, Fusarium and Ralstonia on ginger - Solan 

Treatment 

Mancozeb (0.3%) 

Trichoderma harzianum (2.5 check) 

Rhizome solarization (45°C 45 min) 

Hot water treatment (45° C 30 min) 

Copper oxychloride (0.3%) 

Control 

CD (P=0.05) 

Sprouting 
(%) 
90.3 

(9.50) 
91.3 

(9.55) 
89.4 

(9.45)'= 
92.5 

(9.62)' 
87.3 

(9.34) 
79.6 

(8.92) 
0.03 

Disease incidence (%) 
Pythium Fusarium Raistonia 

1.6 5.2 8.3 
(1.27)= (2.27) (2.87) 

4.4 3.1 11.3 
(2.09) (1.76)" (3.36) 

3.4 3.1 4.1 
(1.83) (1.76)" (2.03)" 

2.1 2.4 3.2 
(1.45)' (1.56)' (1.78)' 

3.3 5.3 7.4 
(1.80) (2.29) (2.71) 
12.3 14.3 12.1 

(3.51) (3.77) (3.48) 
0.11 0.09 0.05 

Yield 
(kg/3m^) 

11.18 

12.00" 

12.06" 

13.18' 

8.18 

7.28 

0.35 

(as rainy season is very prolonged in the plains of terai 

region of West Bengal). Phyllosticta leaf spot disease 

started from 2 month age of the plant (June) and con­

tinued up to 4 month age of the plant in both hills 

(Kalimpong) and plains of West Bengal (Coochbehar 

district). The disease does not cause any serious loss of 

the crop. No disease occurred in storage even though 

no control measure were undertaken in storage. Only 

scale insect infested rhizomes during storage and it was 

estimated that 15 - 20% rhizomes in the storage are 

infected by this insect. Soil samples were collected from 

Kalimpong sub division of Darjeeling District and Ralstonia 

sp. and Fusarium s^ were isolated. Soil samples (sick 

soil) were also collected form plain area of West Bengal 

(Pundibari, Coochbehar) and Pythium s^. and Fusarium 

sp were isolated. 

Surveys carried out during 2004 in 28 locations in 

Raigarh District to record the incidence of diseases on 

ginger indicated that the incidence of rhizome rot dis­

ease was highest (52.5%) at Raigarh District and low­

est at Dagaripada (7.5%). 

Surveys conducted at Himachal Pradesh indicated 

that soft rot {Pyttiium spp.), yellows {Fusarium 

oxysporum f.sp. zingiber!), bacterial wilt {Ralstonia 

solanacearum), and bacterial soft rot {Erwinia sp) 

occured at most of the areas in Killore in Sirmour Dis­

trict. 

4. TURMERIC 

4.1 Genetic Resources 

4.1.1 Germplasm collection, characterization, evalu­

ation and conservation 

{Coimbatore, Dholi, Jagtial, Kumarganj, Pottangi, 

Pundibari, Raigarh hx\di Solan) 

At Coimbatore, out of total 261 accessions, 255 ac­

cessions were evaluated which showed wide variation 

for yield, which ranged from 11.24 to 52.30 t/ha. The 

accession, CL138 registered the highest yield of 52.30 

t/ha, followed by CL 113 (50.48 t/ha). At Dholi, eighty 

five germplasm of turmeric were evaluated to identif/ 

promising lines in respect of yield and quality. Yield of 

germplasm varied from 6.0 kg (Rajapuri) to 43.50 kg 

(RH-2) in the area of 7.2 m^ At present, 352 accessions 

are being maintained at Jagtial. During 2004-05, 79 

germplasm were added from NBPGR, Hyderabad to the 

existing germplasm. At Kumarganj, among the medium 

maturing germplasm, NDH-18 expressed the highest 

fresh rhizome yield of 38.61 t./ha, followed by 36.531./ 

ha NDH-14, whereas in early maturing germplasm, 

maximum yield was observed in NDH-79 (33.89 t./ha), 

followed by NDH-86 (33.05 t./ha). In late maturing 

germplasm, NDH-9 produced maximum fresh rhizome 

yield of 38.06 t./ha, followed by NDH-8 (33.06 t/ ha). 
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Among the germplasm, NDH-4 and NDH-95 were re­

corded as free from incidence of leaf spot disease. How­

ever, none of the germplasm was found free from leaf 

blotch disease of turmeric. At Pottangi, out of total 193 

turmeric accessions, 173 were evaluated in two repli­

cations. Among 173 accessions evaluated during the year, 

155 were Curcuma longa, 20 were Curcuma aromatica 

and 4 were C. amada. The range in fresh rhizome yield 

/3 m in C. /onga\/af\ed from 4.5 to 14.4 kg / 3m^and 

forty accessions gave more than 10 kg / 3 m in yield. 

In C. aromatica, the range in fresh rhizome yield varied 

from 5.62 to 10.4 kg / 3 m and five accessions gave 

more than 7.5 kg/3m \ ie ld . Out of four C amadatyp^, 

the range in yield was 6.2 to 11.5 kg/3 m^ Pundibari 

centre is maintaining 140 accessions including 126 cul­

tivated and 14 wild types. Rhizome yield of individual 

plant was maximum in TCP-107 (446.8 g), followed by 

TCP-66 (413.0 g), TCP-02 (396.0 g), TCP-104 (392.6 

g) and TCP-84 (382.2 g), respectively. At Raigarh, out 

of 43 germplasm, the entries, IT -1 , 2, 3,4, 5, 6,7, 8 & 

' 9 showed best performance with respect to yield (8.7, 

8.6,8.8,8.5,8.4, 8.6,8.7, 7.5,7.9 kg/3m^ bed, respec­

tively). Solan centre is maintaining 145 accessions of 

turmeric at present, which have to be transferred to 

IISR/Pottangi, as per the recommendation of the XVII 

workshop of AICRPS held at Calicut during 2004. 

4.2 Coordinated Varietal Trial (CVT) 

4.2.1 CVT 2000 - Series V 

{Jagtial, Pottangi, Punditiariand Raigarh) 

Out of 24 entries tested at Jagtial centre, PTS-59 

has recorded highest fresh rhizome yield (35.66 t/ha), 

followed by RH-5 (35.43 t/ha) in comparison to check, 

Duggirala red (31.76 t/ha). At Pottangi, pooled data 

(2000-01 to 2004-05) reveal that there was significant 

difference for fresh rhizome yield among the entries. 

Highest fresh rhizome yield was recorded by PTS-11 

(25.88t/ha), followed by PTS-15 (24.53 t/ha) (Tables 

46 and 47). 

At Pundibari, lot of variability was found among the 

different growth characters except for leave number and 

pseudostem girth. TCP-1 recorded highest yield (12.477 

kg) per 3m' plot, followed by RH-5 and TCP-2 (11.80 kg 

and 11.66, kg, respectively). At Raigarh, over the pe­

riod of four years (2001-02 to 2004-05), TCP-2 

(Suranjana), TCP-1, IT-1 and IT-2 were found signifi­

cantly superior over the check for rhizome yield of 27.84, 

27.54, 22.85 and 17.9 t/ha, respectively. 

Table 46. Yield performance of turmeric entries under CVT - Pottangi 

Entry 

RH-5 
PTS-52 
PTS-55 
PTS-11 
PTS-59 
NDH-18 
TCP-1 
TCP-2 
Acc-585 
Acc-584 
Tu. No.l 
Surama 
Roma 
PTS-15 
PCT-8 
CD (P=0.05) 

2000-01 

8.99 
10.24 
8.46 
11.33 
9.32 
5.81 
7.89 
6.25 
7.29 
6.08 
7.10 
9.21 
8.13 
7.32 
7.96 
1.96 

Fresh rhizome yield (kg/ 3 m 
2001-02 

11.83 
13.39 
11.93 
11.74 
11.62 
9.62 
7.24 
7.08 
8.83 
7.66 
12.78 
11.69 
11.15 
10.64 
9.67 
1.99 

2002-03 

9.10 
8.49 
9.76 
9.43 
8.64 
6.86 
7.00 
7.47 
6.79 
6.76 
8.36 
8.44 
8.67 
8.83 
7.07 
1.34 

2003-04 

10.87 
11.75 
11.57 
11.29 
11.19 
11.34 
9.78 
8.50 
10.43 
11.78 
9.91 
9.31 
10.46 
12.53 
8.50 
2.90 

1 "̂̂  1 

') 
2004-05 

12.50 
10.73 
11.29 
12.43 
13.54 
10.58 
10.11 
10.25 
11.42 
9.40 
12.08 
9.82 
10.28 
12.52 
11.78 
2.13 

Mean 

10.66 
10.92 
10.60 
11.25 
10.86 
8.85 
8.41 
7.91 
8.96 
8.34 
10.05 
9.67 
9.74 
10.66 
8.99 
2.06 

Projected 
yield (t/ha) 

24.52 
23.00 
24.38 
25.88 
24.98 
20.36 
19.34 
18.20 
20.61 
19.18 
23.11 
22.24 
22.41 
24.53 
20.68 
4.75 

Increase over 
control (%) 

9.4 
2.63 
8.8 

15.48 
11.4 
— 
— 
— 
— 
... 

3.12 
... 
... 

9.46 
— 
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Table 47. Quality attributes of turmeric under 
CVT - Pottangi 

Entry 

RH-5 
PTS-52 
PTS-55 
PTS-11 
PTS-59 
NDH-18 
TCP-1 
TCP-2 
Acc-585 
Acc-584 
Tu. No.l 
Surama 
Roma 
PTS-15 
PCT-B 

Dry 
recovery 

14.2 
21.2 
22.0 
20.6 
22.3 
17.6 
18.2 
21.3 
22.0 
22.2 
24.2 
24.2 
24.2 
23.0 
20.4 

E. oil (%) 

4.0 
3.5 
2.0 
4.0 
3.5 
4.0 
4.0 
3.75 
3.75 
4.25 
4.5 
2.5 
3.25 
4.0 
4.0 

Curcumin 
(%) 

4.0 
4.5 
3.0 
4.0 
4.5 
5.0 

4.15 
3.08 
5.5 
5.5 
4.0 
4.1 
4.5 
4.5 
4.25 

4.2.2 CVT 2004 

{Coimbatore, Kumarganjand Raigarh) 

At Coimbatore, Ace. 39 gave higher rhizome yield of 
31.31 t/ha as against local-check, Roma (30.70 t/ha). 
At Kumarganj, among the entries, NDH-18 produced 
maximum fresh rhizome yield of 30.66 t/ha, followed 
by NDH-9 i.e., 29.221/ ha. Minimum incidence of leaf 
blotch disease was observed in NDH-18 and PTS-39. 
None of the entries was found free from leaf blotch and 
leaf spot diseases. At Raigarh, among the entries, IT-3 
was found significantly superior than the check Prabha 
followed by U- l & IT-2. 

4.3 Varietal Evaluation Trial 

4.3.1 Comparative yield trial (CYT) (1999-2000) 

{Jagtial, Pottangi, Pundibari, and Raigarti) 

At Jagtial centre, in the long duration group, the en­
try, JTS 15 has recorded highest yield (27.20 t/ha), fol­
lowed by ITS 11 (26.20 t/ha), JTS 14 (25.70 t/ha) against 
check-variety, Duggirala Red (21.0 t/ha). Among 14 
medium duration entries tested, JTS 314 gave highest 
yield of 24.17 t/ha followed by JTS 319 (23.64 t/ha) in 
comparison to check-variety, CLI317 (19.73 t/ha). Among 
7 short duration entries tested, JTS 612 recorded high­
est yield of 28.0 t/ha followed by JTS 610 (26.5 t/ha) 
when compared to check variety, PCT-13 (25.10 t/ha). 
In long duration group, JTS 12, JTS 15 showed resis­

tant reaction to rhizome rot. In medium group, JTS 314, 
320,321, 325, 319 showed resistant reaction. In short 
duration, PCT 13, JTS 612, 607, showed resistant reac­
tion. In CYT entries, JTS 408 recorded high fresh rhi­
zome yield (38.43 t/ha), followed by JTS 407 (35.861/ 
ha). The genotypes JTS 402 and JTS 401 recorded 
maximum yield of 33.43 t/ha and 31.56 t/ha, respec­
tively in comparison to check-varieties of Duggirala Red 
(30.00 t/ha) and PCT 13 (27.43 t/ha). Among CYT en­
tries, leaf spot disease severity was at resistant level in 
cultures JTS 401 and 402 and at moderate resistant 
level in rest of the cultures. Leaf blotch disease severity 
was at resistant level in JTS 406, 407, 408, 409, 410 
and 411. 

At Pottangi, the pooled data reveal that there was 
no significant difference for fresh rhizome yield among 
the entries. However, highest fresh rhizome yield was 
recorded by cultivar PTS-39 (24.21 t/ha), followed by 
PTS-34 (23.14t/ha) and PTS-51 (23.0 t/ha). PTS-50 
registered high curcumin content (6.0%). 

At Pundibari, among 20 entries, TCP-119 (23.591/ 
ha), TCP-104 (23.28 t/ha), TCP-107 (21.59 t/ha), TCP-
56 (21.27 t/ha), TCP-82 (21.17 t/ha) and TCP-57 (21.17 • 
t/ha) out yielded Suranjana (local-check) with more than 
10%. At Raigarh centre, pooled data (1999-2000 to 
2004-05) over six years reveal that IT-18JT-2 were found 
significantly superior than both the checks Prabha and 
Pratibha (Table 48). Over all mean perfonnance revealed 
that the entries, IT-18JT-2 performed well compare to 
other entries. 

4.3.2 initial Evaluation Trial (lET) 

(Dtioii and Pottangi) 

At Dholi, genotype, RH-80 gave the maximum yield 
(64.12 t/ha), followed by RH-50 (63.66 t/ha), which is 
18.89 percent and 18.04 percent, respectively, over 
check-variety, Rajendra Sonia. At Pottangi, overall per-
J'ormance (2000-01 to 2004-05) revealed that there was 
significant difference for fresh rhizome yield among the 
treatments. Highest fresh rhizome yield was recorded 
by cultivar PTS-39 (25.15 t/ha) followed by PTS-47 
(24.75t/ha) (Table 49). Roma registered high dry re­
covery (25.0%), while PTS-34 and Alleppey recorded 
with high curcumin (5.5%) (Table 50). 
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Table 48.Yield performance of turmeric entries under CYT- Raigarh 

Entry 

Prabha (check) 
Pratibha (check) 
ACC-584 
ACC-585 
ACC-126 
IT-1 
IT-2 

Table 49. 

Entry 

PTS-39 
Tu.No.6 
PTS-51 
PTS-29 
PTS-50 
Tu.No.3 
Alleppey 
PTS-13 
PTS-47 
PTS-27 
PTS-4 
PTS-16 
PTS-34 
Ranga 
Roma 
CD (P=0. 

2004-2005 2003-2004 
12.78 
14.33 
10.11 
14.79 
7.83 
7.83 
17.48 

9.4 
10.18 
7.70 
11.38 
2.61 
11.12 
12.46 

Yield (t/ha) 

2002-2003 
13.4 
11.6 
8.6 
6.7 
10 

24.5 
16 

2001-2002 
12.3 
20.1 
6.5 
6.1 
12.1 
39.2 
36.8 

Yield performance of turmeric entries under lET- Pottang 

05) 

2000-01 
9.43 
6.46 
7.21 
6.59 
8.21 
10.61 
6.11 
7.21 
6.13 
5.84 
7.32 
6.75 
9.93 
9.12 
8.21 
2.42 

Fresh rhizome 
2001-02 

12.8 
9.95 
11.29 
9.60 
8.27 
8.51 
9.95 
11.58 
12.89 
7.59 
10.93 
8.24 
11.50 
8.51 
10.01 
2.30 

2002-03 
9.71 
7.39 
6.61 
7.73 
7.62 
11.05 
7.08 
8.50 
10.12 
5.57 
7.77 
7.37 
8.25 
7.97 
6.58 
1.39 

yield (kq/ 3 m 
2003-04 

11.66 
10.44 
11.71 
10.31 
10.39 
11.76 
8.78 
10.27 
12.75 
10.83 
10.15 
7.18 
9.46 
10.46 
13.01 
N.S 

') 
2004-05 

11.07 
10.07 
10.04 
8.48 
8.7 
9.44 
9.38 
7.13 
11.93 
10.49 
9.2 
8.96 
9.98 
9.37 
10.27 
1.95 

2000-2001 

i 

Mean 
10.93 
8.86 
9.38 
8.54 
8.64 
10.28 
8.26 
8.94 
10.76 
8.07 
9.07 
7.7 
9.82 
8.95 
9.62 
2.02 

12.3 
11.3 
10.6 
11.2 
12.7 

-
-

1999-2000 
23.6 
22.1 
22 

20.6 
20.4 

-
-

Projected yield increase c 
(t/ha) control ( 
25.15 
20.38 
21.57 
19.65 
19.87 
23.64 
18.99 
20.56 
24.75 
18.56 
20.87 
17.71 
22.59 
20.59 
22.13 
4.63 

13.64 
— 
— 
— 
— 
6.8 
— 
— 

11.83 
— 
— 
— 

2.04 
— 
— 

Mean 

(t/ha) 
13.96 
14.93 
10.91 
11.79 
10.94 
23.07 
20.66 

)ver 
%) 

Table 50. Quality attributes of lET entries of turmeric 
- Pottangi 

Entry Dry recovery 
(%) 

E. oil 
(%) 

Curcumin 
(%) 

PTS-39 

Tu.No.6 

PTS-51 

PTS-29 

PTS-50 

Tu.No.3 

Alleppey 

PTS-13 

PTS-47 

PTS-27 

PTS-4 

PTS-16 

PTS-34 

Ranga 

Roma 

24.3 

24.1 

22.1 

22.2 

24.0 

22.0 

23.0 

23.0 

22.2 

24.2 

22.3 

22.6 

24.0 

23.4 

25.0 

3.0 

4.0 

4.0 

3.0 

3.5 

3.5 

3.75 

3.5 

3.0 

4.0 

3.5 

3.0 

3.5 

4.0 

3.0 

4.5 

4.79 

4.0 

5.0 

4.0 

4.5 

5.5 

4.73 

4.0 

4.15 

4.15 

4.19 

5.5 

4.3 

5.2 

4.4 Quality Evaluation Trial 

4.4.1 Quality evaluation of germplasm 

{Coimbatore) 

At Coimbatore, CL 67 recorded with the highest 
curcumin content (6.05%), followed by CL 18 (6.0 %). 
Thirteen accessions recorded more than 5.0 per cent 
ranging from 5.01 - 5.50, and 117 accessions yielded 
more than 4.0 per cent curcumin ranging between 4.0 
-4.88. 

4.4.2 Impact of environment on quality of turmeric 

{Coimbatoreand Pottang/) 

At Coimbatore, cv. Suguna recorded the highest yield 
of 25.92 t/ha. At Pottangi, overall performance (1998-
99 to 2004-05) showed that there was no significant 
difference for fresh rhizome yield among the entries. 
Highest dry turmeric yield was recorded by Roma (5.5 
tyha) with E. oil 4.0%, oleoresin 9.95% & curcumin 5.0% 
(Tables 51 and 52). 
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Table 51. Impact of environment on yield performance of turmeric entries - Pottangi 

Entry Fresh rhizome yield (kg/ 3 m )̂ Projected yield Dry Dry 

Roma 

R. Sonia 

Alleppey 

JTS-2 

Acc-360 

BSR-2 

CD (P=0.05) 

1998-
99 

8.76 

12.66 

10.77 

13.28 

8.12 

9.3 

NS 

1999-
00 
5.5 

5.37 

5.67 

6.95 

3.8 

4.79 

2.38 

2000-
01 
9.5 

7.8 

8.21 

6.71 

7.42 

6.84 

NS 

2001-
02 

11.29 

11.39 

11.05 

10.29 

10.13 

10.71 

NS 

2002 
-03 
8.15 

7.22 

7.63 

10.28 

7.77 

7.52 

0.89 

2003-
04 

9.85 

9.56 

7.45 

8.08 

9.56 

11.96 

NS 

2004-
05 

11.33 

11.72 

10.62 

11.05 

10.62 

11.54 

NS 

Mean 

9.2 

9.39 

8.78 

9.52 

8.2 

8.95 
1.64 

(t/ha) 

21.16 

21.60 

20.19 

21.90 

18.86 

20.59 
3.76 

recovery 
(%) 

26 

14 

20 

14 

21 

19 

yield 
(t/ha) 

5.5 

2.94 

4.03 

3.07 

3.96 

3.91 

Table 52. Impact of environment on quality 
attributes of turmeric - Pottangi 

Entry Dry recovery (%) E. oil (%) Curcumin (%) 
Roma 

R. Sonia 

Alleppey 

JTS-2 

Acc-360 

BSR-2 

26.0 

14.0 

20.0 

14.0 

21.0 

19.0 

4.0 

3.5 

3.0 

4.0 

3.0 

4.0 

5.0 

4.58 

4.75 

3.06 

3.9 

3.16 

4.5 Nutrient Management Trial 

4.5.1 Effect of biofertilizer, Azospirillum on 
turmeric 

{Co/mbatore, Pottangi, Raigarh, Kumarganj, 
Solan, Pundibah^x\^ Ambalavayal) 

Application of 100% N as inorganic and 5 kg FYM/ 
plot and Azosp/n7/umenhanced the turmeric yield in all 
the centres except Coimbatore. At Coimbatore, 50% N 
as inorganic, 5 kg Azospirillum and 5-(-FYM/ha recorded 
maximum yield (Table 53). 

Table 53. Effect o^ Azospirillum application on turmeric yield 

Centre 

Kumarganj 
Raigarh 
Pottangi 
Pundibari 
Coimbatore 
Mean 

Yield with Azospirillum (best 
treatment) (t/ha) 

36.33 
28.93 
18.95 
23.83 
40.5 
29.71 

Yield in recommended dose 
alone (control) (t/ha) 

30.7 
28.22 
16.86 
21.75 
20.9 

23.69 

Yield increase over control 
(t/ha) 
5.63 
0.71 
2.09 
2.08 
19.60 
6.02 

4.5.2 Organic farming in turmeric 

(Raigarh, Pottangi, Pundibariand Bhavanisagar) 

In all the centres application of recommended dose recorded higher turmeric yield compared organic manuring 
(Table 54). 

Table 54. Effect of organic nutrition on turmeric yield 

Centre 

Raigarh 

Pottangi 

Pundibari 

Mean 

Yield at recommended dose Yield at organic manuring 
(best treatment) (t/ha) (control) 

26.02 

18.29 

25.03 

23.11 

19.76 

15.66 

20.10 

18.51 

30 

Yield increase over control 
(t/ha) 

6.26 

2.63 

4.93 

4.60 



4.6 Disease Management tr ial 

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

{Coimbatore, Jagtfa/and Pundibari) 

At Coimbatore all the 255 germplasm accessions 
were screened for their resistance against leaf spot and 
leaf blotch diseases. Among these, six accessions viz., 
CL 31, CL 32, CL 33, CL 34, CL 54 and CL 55 were 
resistant to leaf blotch and leaf spot diseases. 

Among the 24 entries screened in the CVT at Jagtial, 
no incidence of rhizome rot disease was observed in 
RH-5 and Duggirala Red. The entries, IT-4, and 5 re­
corded highest rhizome rot incidence. The elite lines 
viz., r r - l , 2, 3, and 5 recorded highest disease inci­
dence of leaf spot and the lines TCP-1, 2, NDH-18 and 
TCP-U recorded no incidence of leaf spot. Among the 
24 entries wz., ACC-584, PTS-59,11, 55, 52, ACC-593, 
595, 657, TCP-11, RH 13/90, 9/90, IT-1, 2, 3, 4, 5 and 
Duggiarala Red recorded no incidence of 7a/?/7r//7a leaf 
blotch disease. All the OCT cultures were moderately 
resistant to rhizome rot disease. Leaf spot disease was 
resistant in entries, JTS 401 and 402. JTS 406, 407, 
408,409,410 and 411 were resistant to leaf blotch dis­
ease. 

A survey was conducted in two blocks of Coochbehar 
District (Coochbehar I and Coochbehar I I block) to iden­
tify the diseases occurring in this region and to asses 
the severity of diseases of turmeric in this region. Three 
major diseases were found to be prevalent in this area 
namely, leaf blotch {Taphrina spp.), leaf spot 
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ease raused by Helminthosporiums^ was also observed 
during the survey. Leaf blotch disease severity was higher 
in Coochbehar I block (average 27.8%), than Coochbehar 
I I block (23.8%). Leaf spot disease was higher in 
Coochbehar II Block (average 17.2%) than in Coochbehar 
I block (average 10.4%). Screening of the collected 
germplasm was done against both leaf blotch and leaf 
spot diseases. The germplasm found to be tolerant 
against leaf blotch disease are TCP 4,9,32,37,77,90, 
92, 94, 100, 109, 132, 137, TCP A, J 6 and KAST COL 
and the germplasm found to be tolerant against leaf 
spot disease are 31 - 1, 53, 92,101,152 and 173. 

4.6.2 Investigation on the causal organism of rhi­
zome rot of turmeric and screening of 
biocontrol agents for its management 

{Coimbatore, Jagtial, Kumarganjar\6 Pundibari) 

Various biocontrol agents were evaluated for the 
management of rhizome rot of turmeric. At Coimbatore 
the results revealed that the biocontrol agents applied 
plots recorded significant reduction in disease incidence 
when compared to control. Among the different deliv­
ery system of biocontrol agents, seed and soil applica­
tion of T viride and R fiuorescens recorded the mini­
mum disease incidence (2.4%). The highest yield (54.55 
t/ha) was recorded in seed and soil application of T. 
virideanA R fJuorescensthatwas on par with B. subtilis 
sprayed plot (53.41 t/ha) (Table 55). 

The organisms isolated from diseased rhizomes of 
turmeric from Jagtial were sent to IISR, Calicut to con­
firm the pathogens. The pathogens recorded eariier 
from rhizome rot disease affected rhizomes include 
Pytiiiumsp., Fusarium spp., F soianiand Rhizoctonia 
spp. At Jagtial maximum reduction in disease incidence {Colletotridium spp.) and rhizome rot. Leaf spot dis-

Table 55. Management of rhizome rot of turmeric with biocontrol agents - Coimbatore 

Treatment Disease Incidence 
(%) 

Yield (t/ha) C:B ratio 

T j - Recommended NPK (Control) 

T2- Recommended NPK (ControO+FYM (12.5 ton/ha) 

T3 - Recommended NPK + Trictioderma viride +Pseudomonas 
fiuorescens seed treatment (4g/kg of seed) 
T4 - Recommended NPK + T. viride +P. fiuorescensSoW application 

T5 - T2+ T3 

Te - T3+T4 

T7 - T2+T3+T4 

Ts - T2+ Baciiius subtiiis {1 ml/lit water- 500 lit/ha) 

64.0^(53.14) 

19.0" (25.83) 

10.1'̂  (18.42) 

10.7^(18.97) 

9.3'=(17.78) 

6.0"(14.14) 

2.4'(8.8) 

6.0" (14.14) 

14.75a 

23.46bc 

31.86de 

34.00e 

20.56b 

27.03cd 

54.55f 

53.41f 

1:1.18 

1:1,87 

1:2.54 

1:2.78 

1:1.60 

1:2.16 

1:4.44 

1:4.18 

Figures in parameters are transformed values 
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over control was observed in the treatment recommended NPK + farmyard manure and seed treatment with 
carbendazim (Table 56). 

Table 56. Management of rhizome rot disease of turmeric with biocontrol agents - Jagtial 

Treatment PDI % reduction 
over control 

Yield (kg/plot) 

Ti -Recommended NPK (Control) 

T2-Recommended NPK+FYM 

T3-Recommended NPK + FYM + Trichoderma viridae + 
Pseudomonas flourescens_aiS seed treatment. 

T4-Recommended NPK + FYM + T. viridae + P. fluorescens 
(12.5 kg ha"' and 25.0 kg ha-1 as basal and top 
dressing respectively) 

TS-T2+T3 

T6-T2+T4 

T7-T2+T3+T4 

Tg-Ta+Seed treatment with mancozeb 0.2% 

T9-T2+Seed treatment with carbendazim 0.2% 

Tio-T2+Seed treatment with mancozeb + carbendazim 
0.2% 

CD (P=0.05) 

19.88 

20.67 

10.68 

10.69 

14.04 

10.69 

16.95 

11.88 

14.56 

17.56 

7.85 

37.02 

21.20 

36.94 

27.88 

21.34 

22.34 

19.80 

21.72 

16.31 

18.14 

9.33 

42.7 

0.2 

24.7 

42.4 

39.7 

46.5 

43.0 

55.9 

51.0 

2.770 

7.570 

3.270 

3.670 

6.700 

5.230 

5.930 

7.530 

7.170 

7.500 

* PDI - Percent Disease Index 

At Kumarganj soft rot disease was not observed in 
the field or in storage. Surveys were carried out to 
record the incidence of diseases of ginger in the field 
and storage and 31 samples were collected from 
Faizabad, Gonda and Lucknow Districts. All the samples 
were infected with rhizome rot. Samples collected from 

storage godowns of traders from Baruasagar, Nepal, 
Maharashtra and Gauhati were also infected with 
rhizome rot. In storage godowns, ginger was stored in 
wet gunny bags in closely stacked unventilated room. 
These gunny bags were frequently moistened with 
water to maintain the fresh weight of ginger rhizome 
(Table 57). 

Table 57. Effect of biocontrol agents on management of rhizome rot disease of turmeric - Kumarganj 

Treatment 

Ti = Recommended dose of NPK (Control) 

T2 = Ti = Recommended dose of NPK + FYM 

T3 = Recommended dose of NPK + Trichoderma 
viridae + Pseudomonas florescence (4 g/ kg as seed 
treatment) 

T4 = Recommended dose of NPK + T. viridae + P. 
florescence (12.5 and 25 kg/ ha as basal and top 
dressing) 

T5 = T2 + T3 

Te = T2 + T4 

T7 = T2 + T3 + T4 

Ta = T2 + Bacillussubtilis{\m\l\ of water) 
CD (P=0.05) 

CV (%) 

Germination . 
(%) 

91.3 

92.7 

94.7 

95.3 

96.0 

96.7 

97.3 

96.0 

3.5 

2.3 

Incidence 

Leaf 
blotch 
(%) 

6.3 

4.1 

3.8 

4.4 

3.2 

3.9 

3.4 

3.8 

0.9 

13.9 

Leaf 
spot 
(%) 

7.6 

4.4 

4.7 

6.1 

3.2 

3.6 

3.7 

3.9 

1.4 

18.4 

Rhiz 
ome 
rot 

(%) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-

-

Yield 
(t/ha) 

22.220 

25.070 

26.660 

29.440 

31.660 

32.660 

42.660 

36.000 

7.060 

14.380 

Increase in 
yield over 

control (%) 

-

12.8 

20.0 

32.5 

42.5 

47.0 

92.0 

62.0 

-

-

32 

file://{/m/l/


Annual Report 2004-05, AICRPS 

At Pundibari the causal organism of rhizome rot of 
turmeric was identified as Fusariumsp. A field trial on 
an evaluation of biocontrol agents for the management 
of rhizome rot disease was also undertaken. The inci­

dence of the disease was low in general. However, the 
best treatment was seed treatment + soil application of 
Trichoderma viride and Pseudomonas fluorescens + 
application of recommended NPK and FYM (Table 58). 

Table 58. Evaluation of bio control agents on rhizome rot of turmeric - Pundibari 

Treatment 

Ti = Recommended 
(control) 

NPK 

T2 = Recommended NPK + farm 
yard manure 

T3 = Recommended NPK + 
Trichoderma viride + 
Pseudomonas fluorescence as 
seed treatment 

T4 = Recommended NPK + 
Trictioderma viride + 
Pseudomonas fluorescence (12.5 
kg /ha and 25.0 kg /ha as basal 
and top dressing respectively) 

Ts = T2 + T3 

Te = T2 + T4 

T? = T2 + T3 + T4 

SEm + 
CD fP=0.05^ 

Germin­
ation 
(%) 

93.3 

99.3 

96.3 

94.8 

PDIat 
90 days 

10.37 
(18.74) 

7.46 
(15.82) 

4.57 
(12.10) 

4.66 
(12.22) 

PDIat 
120 
days 

18.63 
(25.53) 
11.30 

(19.56) 

12.12 
(20.30) 

6.60 
(14.81) 

PDIat 
150 
days 

21.86 
(27.84) 
10.04 

(18.42) 

9.22 
(17.62) 

6.14 
(14.28) 

% reduction 
over control 

33.8 

36.7 

48.7 

Yield 
(kg/plot) 

6.670 

7.170 

6.170 

7.670 

Projected 
yield 

(t/ha) 

13.450 

14.450 

12.440 

15.460 

96.3 

95.6 

94.1 

5.44 
(13.39) 

4.65 
(12.18) 

3.20 
(10.12) 
1.430 
4.406 

8.99 
(17.40) 

5.69 
(13.74) 

4.87 
(12.48) 
1.398 
4.307 

9.05 
(17.42) 

6.84 
(14.99) 

5.98 
(14.10) 
1.224 
3.773 

37.4 

46.2 

49.4 

7.500 

5.830 

7.000 

0.705 
2.173 

15.120 

11.750 

14.110 

(Figures in parentheses are angular transformed value) 

5. TREE SPICES 

5.1 Genetic Resources 

5.1.1 Germplasm collection, characterization, evalu­
ation and conservation of clove, nutmeg and 
cinnamon 

(Dapoliand Yercaud/Pechiparai) 

Da poll: 

Nutmeg: At present, 95 accessions are being main­
tained at this centre. Morphological characters did not 
differ significantly among different genotypes. The A-9/ 
4 and A-9/79 produced large sized fruits in the current 
year. 

Cinnamon : At this station, 11 accessions of cinna­
mon are maintained in the field gene bank. The vegeta­
tive growth characters did not differ significantly among 
genotypes under study. The spread showed significant 
differences among genotypes under study. The chemi­

cal analysis of cinnamon bark oil and leaf oil showed 
significant differences among genotypes. Significantly 
maximum bark oil (3.19%) was recorded in A-65, which 
was significantly superior to all other genotypes. The 
minimum bark oil was recorded in A-310 (1.22%). The 
significantly maximum leaf oil (3.05%) was recorded in 
A-203, which was at par with A-53 (2.73%). 

Clove: IISR Calicut seedling type of clove recorded 
vigorous growth, maximum height (4.24 m), maximum 
girth (19.42 cm), maximum number of branches (39.35) 
and height spread (2.87 cm). 

Pechiparai/ Yercaud: 

Clove: This trial was initiated during 1992. In clove, 
22 accessions are being maintained and among which, 
Sel.7 registered the highest dry flower and yield (102.20 
g/tree). 

Nutmeg : This trial was initiated during 1992. In 
nutmeg, 20 accessions are being maintained, among 
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which Sel.2 recorded the highest plant height of 6.04 m., 
stem girth of 28.30 cm. with the yield of 60.03 fhjits/tree. 

Cinnamon: This trial was initiated during 1992. In 
cinnamon, 12 accessions are being maintained, among 
which Sel.65 performed well both for growth and yield 
parameters. 

5.2 Coordinated Varietal Trial (CVT) 

5.2.1 CVT 1992 in clove 

(Pechiparai/ Yercaud) 

Nine genotypes collected from IISR, Calicut is being 
maintained at this station and growth parameters were 
studied. The suitability of elite lines of CVT is being 
evaluated under this climatic zone for its yield and yield 
attributes. Among the ten selections, Sel.7 was found 
to be promising with highest yield (102.20 g/tree). 

5.2.2 CVT 1992 in cinnamon 

{Ambalavayal) 

Pooled analysis of wet and dry weight of quills / tree 
was carried out. SL-203 recorded the highest wet (0.617 
Kg) and dry (0.258 Kg) weight of quills/tree. SL-44 re­
corded maximum leaf oil (4.0%), followed by SL-203 
(3.2%). SL-53 recorded maximum bark oil (2.0%), fol­
lowed by Ace. No.l and 2 (1.5%). 

5.2.3 CVT 2001 in nutmeg 

{Dapoli and Pechiparat) 

At Dapoli, the average spread differed significantly 
among the genotypes under study. The average spread 
(m) recorded by different genotypes ranged from 0.24 to 
0.66 m. The genotypes 'A-9/150' and 'Male' recorded sig­
nificantly maximum spread (0.66 m and 0.63 m respec­
tively). At Pechiparai, among the six accessions, A9/20 
has recorded the highest plant height (61.11 cm.), stem 
girth (7.98 cm.) and number of branches (7.16 nos.). 

5.2.4 CVT 2001 Series in Cassia 

{Ambalavayal, Dapof/and Yercaud/Pechiparai) 

The experiment was started in June 2003 at 
Ambalavayal, The stand of the crop is satisfactory. At 
Dapoli, in general, genotypes C, D, D and D are 
vigorous in growth over KKV cfSH 'an^ KKV d"SH 
genotypes. At Pechiparai, among the four selections, 
CI was found to be promising with highest plant height 
(73.40 cm.) stem girth (6.32 cm.) and number of 
branches (4.48 nos.). 

5.3 Propagation/Multiplication Trial 

5.3.1 Vegetative propagation in nutmeg, clove and 
cinnamon 

(Dapoli) 

Clove : Softwood grafting was performed during 
2004-05 on different root stocks in order to find out 
best suitable rootstock and also optimum season for 
grafting. 

5.4 Disease Management Trial 

5.4.1 Survey for disease incidence in tree spices 

{Ambalavayal, Dapoli, and Yercaud/Pechiparai) 

Surveys were conducted at Dapoli to record the inci­
dence of various diseases on cinnamon and clove. On 
cinnamon shot hole disease {Colletotrichum 
gloeosporioides) was prevalent in all orchards and the 
disease incidence ranged between 0.1 and 1.6%. Sud­
den death of branch/twig/wither tip disease {Fusarium 
solani+ Rhizoctonia bataticola) was observed in all or­
chards visited and the intensity of the disease ranged 
between 0.1 and 22.6%. Maximum incidence (22.6%) 
of disease was observed at Bhatye location. Low inci­
dence of leaf blight and leaf spot was observed. Leaf 
blight incidence ranged between 0.4 and 1.9%. The in­
cidence of leaf spot ranged between 0.2 and 0.9%. 

In clove, leaf rot, leaf spot and die back of branches 
were the most common and serious diseases observed 
throughout the region. Maximum incidence of leaf rot 
was recorded (39.6%) at Dapoli. The disease intensity 
ranged between 8.6 and 39.6%. The leaf spot disease 
intensity ranged between 0.9 and 3.8%. The incidence 
of leaf rot of clove ranged between 9.1 and 40.6%. Tri-
choderma harzianum (8 g/l) gave maximum (55.8%) 
control of leaf rot in clove. 

Surveys conducted in Kanyakumari District by 
Pechiparai centre indicated that leaf spot of clove was 
high in Keeriparai area (9.7%), when compared to 
Pechiparai area (1.2%). Seedling wilt caused by Rhizoc­
tonia s^. was maximum atThadikarankonam (13.0%), 
followed by Keeriparai (7.0%). Among the 7 clove types 
collected from different estates of Kanyakumari District, 
type 5 and type 6 recorded less incidence of 3.2% and 
4.5% respectively, whereas, 8.0% was recorded in type 
3. In nutmeg, faiit rot incidence was noticed at Pechiparai 
(3.0%) and Raja estate (4.2%). 
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6. CORIANDER 

6.1 Genetic Resources 

6.1.1 Germplasm collection, description, character­
ization, evaluation, conservation and screen­
ing against diseases 

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

This project was started as early as 1975 at 
Coimbatore centre. Three accessions were added to 
the germplasm pool, thus raising the total to 230 and 
evaluated. The accessions, CS 18 and CS 33 have re­
corded the highest yield of 850 kg/ha, followed by CS 
86, CS 110 and CS 131 which recorded an average yield 
of (820 kg/ha). In screening test against coriander 
powdery mildew disease using 0 - 5 scale, Ace. 225 
was found to be resistant. Dholi centre is maintaining at 
present 85 accessions in the germplasm pool. The seed 
yield of the germplasm varied from 2.5 g (UD-37) to 

resistant or tolerant to the disease. The minimum inci­
dence was noticed in NDCor-51 (62.50%), followed by 
NDCor-57 (63.75 %) , LCC-226 (63.75 %). At Jobner, 
UD-480 was found free from wilt, powdery mildew & 
stemgall diseases with the maximum yield (1167.33 kg/ 
ha), followed by UD-118 where wilt is 1%, powdery 
mildew score is 1 and stem gall disease is 0 with seed 
yield of 980.90 kg/ha. Under screening against wilt and 
powdery mildew diseases, UD-728, UD-797 and UD-796 
were found free from wilt, powdery mildew and stemgall. 

Under screening against stemgall disease, only RCr-
435, RCr-436 and UD-480 were found Immune. UD-118, 
UD-446, UD-684, UD-685 and UD-686 were found resis­
tant and local-check was found highly susceptible. Under 
screening against root-knot nematode, RCr-20, UD-262, 
RCr-446 and UD-480 were found resistant and the rest 
were found moderately resistant to highly susceptible. 

At Kumarganj, ND Cor-67 produced maximum seed 
yield of 1.94 tv'ha, followed by ND Cor-2 (1.87t/ha. None 

Category Nature of disease reaction Entry 
Immune (I) 
Resistant (R) 

UD-435, UD-436 and UD-480 
UD-118, RCr-446, RCR-684, RCr-685 and RCr-686 

12.8 g per plant (UD-241). Guntur centre is conserving 
249 accessions in the gene bank. Among the entries, 
LCC-236 recorded highest yield (1201 kg/ha), followed 

of the germplasm was found free from either stem gall 
or powdery mildew disease in coriander except for K-
selection and Pant-Haritima for stem gall disease. 

Category % galling Entry 
Immune (I) 
Resistant (R) 

No galls 
1-10 galls 

Nil 
RCr-20, UD-262, UD-446 and UD-480 

by LCC-177 (1196 kg/ha), LCC-181 (1150 kg/ha), LCC-
179 (1089 kg/ha) and LCC-128 (1084 kg/ha) and the 
check, Sadhana has recorded an yield of 862 kg/ha. At 
present, 190 accessions are being maintained in Hisar 
centre. The most promising lines identified for seed yield 
were: DH-207, DH-211, DH-220, DH-221, DH-233, DH-
239, DH-294, DH-312 and DH-317. 

At Jagudan, a total 110 (108 -i- 2) entries received 
from Jobner, Kumarganj, Hisar, Guntur as well the en­
tries of Jagudan centre were screened against powdery 
mildew disease under natural condition. The incidence 
of powdery mildew was reported very high and it ranged 
from 62.50 to 96.25 %. None of the entry was found 

6.2 Inter-varietal hybridization for evolv­
ing high yielding varieties 

(Jobner) 

The programme was initiated and the crossing tech­
nique is standardized. 

6.2.1 CVT 1996-Ser ies III 

{Dholi) 

The experiment was conducted from 1997 to 2000 
in RBD at Dholi. Pooled data showed that except num­
ber of branches per plant all the genotype had signifi­
cant differences for all characters. Genotype, UD-446 
gave highest yield (1.83 t/ha), followed by UD-447 with 
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1.83 t/ha and 1.42 t/ha, respectively. The genotype 
UD-446 is most economic, followed by UD-447 with CBR 
of 1:2.29 and 1:1.78, respectively. 

6.2.2 CVT 2001 Series V 

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

At Coimbatore, twenty four accessions using CO-3 
as check were evaluated for their grovrth and yield char­
acters. The data on yield revealed that UD 743 recorded 
the highest yield of 766.6 kg/ha, followed by DH 208 
and J Cor 283 with an yield of 736.6 kg/ha and 730.0 
kg/ha, respectively. All the lines including local-check, 
CO 3 were screened for their resistance against pow­
dery mildew disease incidence using 0 - 5 scale. The 
three accessions viz., J Cor 387, DH 246 and RD 120 
were found to be resistant. 

At Dholi, for last three consecutive years (2002-03 
to 2004-05), there was significant differences among 
the genotypes for various characters. All the genotypes 
were not significantly superior over check-variety, Pant 
Haritima for yield. However, maximum grain yield (1.69 
t/ha) was recorded with genotype RD-120, with 9.03 
percent increase over check-variety. Pant Haritma. At 
Guntur, the pooled data over three years (2002-03 to 

2004-05) indicated that there are significant differences 
for all the characters. Overall, LCC-174 recorded sig­
nificantly maximum yield (845.1 kg/ha), followed by LCC-
225 (812.7 kg/ha) which are on par with each other 
and significantly superior to all other entries. 

At Hisar, significant differences were obtained for all 
the characters except seeds per umbellet. Maximum 
seed yield (1779 kg/ha) was recorded in DH-234, fol­
lowed by DH-205 (1611 kg/ha) and K. Selection (1596 
kg/ha). At Jagudan, the pooled over three years data 
(2002-03 to 2004-05) showed significant yield differ­
ences due to entries. But none of the entry gave signifi­
cantly superior yield than check. However, an entry JCr-
328 gave higher yield (1747 kg/ha) than check and it 
was 6.46 per cent increase over check (Table 59). 

At Jobner, mean performance of the entries evalu­
ated in CVT over 2002-2003 and 2003-2004 revealed 
superior performance of UD-480 yielding 1065.35 kg\ha, 
followed by UD-118 (934.95 kg\ha), RCr-435 check 
(875.69 kg\ha), DH-234 (874.02 kg\ha) and RCr-684 
(854.33 kg\ha). At Kumarganj, maximum grain yield of 
1.87 t/ha was obtained with ND Cor-30 over national 
check, Hisar anand (1.51 t/ha), followed by 1.76 t/ha 
seed yield in ND Cor -2 . At Raigarh, ICS-2 was found 
significantly superior than rest of entries. 

Table 59. Yield performance 

Entry 

JCr-328 

JCr-360 

LCC-174 

LCC-225 

UD-118 

UD-480 

NDCo-2 

K. Selection 

DH-205 

DH-234 

GCo-2 © 

GCo-1 © 

Hisar Anand (Natl, check) 

S.Em. ± 

CD (P=0.05) 

CV (%) 

IOC - Inaease over control 

of coriander entries under CVT - Jagudan 

2002-03 

1573 

1591 

950 

1005 

1223 

982 

1127 

1181 

1256 

1401 

1558 

1442 

-

87 

251 

13.68 

Yield (kg/ha) 

2003-04 

1939 

1835 

1250 

1090 

1545 

1337 

1219 

1403 

1542 

1550 

1835 

1748 

-

103 

298 

13.58 

r 36 1 

2004-05 

1729 

1526 

1362 

1400 

1214 

1232 

1274 

1185 

1480 

1496 

1533 

-

1228 

69 

200 

10.10 

Mean 

1747 

1650 

1187 

1165 

1327 

1184 

1207 

1256 

1426 

1482 

1642 

1595 

1228* 

73 

214 

12.58 

% IOC (GCo-2) 

6.46 

0.55 

-

-

-

-

-

-

-

-

-

-

-



Annual Report 2004-05, AICRPS 

6.2.3 CVT 2004 Production of leafy type coriander 

during off-season 

(Guntur) 

The crop was sown on March 205 in RBD with seven 

entries at Guntur. Due to severe summer, despite re­

peated irrigations the entries failed to germinate. Hence, 

the experiment was planned to sow again during July 

2005, 

6.2.4 Initial evaluation trial 

(^Dholi, Guntur, Hisar, Jagudan^nA Jobnei) 

At Dholi, the genotypes, RD-366 RD-373, RD-154 and 

RD-121 were found significantly superior yield over-

checlc variety, Rajendra Swati. However, genotype RD-

366 gave the maximum yield (1.75 t/ha) with 78.57 

percent higher yield over-check variety, Rajendra Swati. 

At Guntur, the pooled analysis of the three years (2002-

2003, 2003-2004 and 2004-2005) data indicated that 

the genotypes under evaluation varied significantly for 

all the characters under study. LCC-216 recorded maxi­

mum yield (863.2 kg/ha), followed by LCC-212 (836.1 

kg/ha) which are on par with each other and signifi­

cantly superior to check Sadhana (624.8 kg/ha). 

At Hisar over three years (2001-02 to 2003-04), DH-

206 and DH-242 gave significantly better yield over Hisar 

Anand (check) showing 27.0 and 30.8% increase in yield, 

respectively (Table 60). 

At Jagudan, data showed significant yield differences 

among entries however, an entry JCr-340 recorded 

maximum yield (1856 kg/ha). At Jobner, pooled mean 

(over three years viz. 2001-02,2002-03 and 2003-04) 

indicated that the entries differed significantly for ail the 

characters studied. Volatile oil yield varied from 1.551/ 

ha (UD-119) to 4.03 I/ha (UD-797). Mean yield perfor­

mance revealed superior performance of UD-728 yield­

ing 1080.26 kg\ha, followed by UD-797 (1060.99 kg/ 

ha), RCr-435 check (928.29 kg/ha) and UD-796 (845.61 

kg/ha). Overall the entries UD-728, UD-797 and UD-

796 were fond superior in seed yield as well as volatile 

oil yield than all the checks, therefore these may be 

promoted to the next CVT. 

6.3 Quality Evaluation Trial 

6.3.1 Quality evaluation in coriander 

{Jobner) 

At Jobner, eighteen entries of coriander under CVT 

were analysed for volatile oil content during Rabi2003-

04, using Clevenger apparatus. The mean performance 

of two-year data indicated that the mean volatile oil 

content ranged from 0.35% to 0.51%. The promising 

entries for volatile oil content performed better than the 

best check, RCr-435 (0.47%) are, DH-234 (0.51%), UD-

118 (0.50%), DH-205 (0.48%), ND-2 (0.48%) and LCC-

174 (0.48%) (Table 61). 

Table 60. Performance of coriander accessions under lET - Hisar 

Accession Number 

DH-206 

DH-210 

DH-221 

DH-227 

DH-235 

DH-242 

DH-247 

DH-251 

DH-270 

Hisar Anand (check) 

CD (P=0.05) 

2001-2002 

2005 

1660 

1695 

1730 

1700 

2050 

1640 

1560 

1585 

1520 

146 

Seed yield (kg/ha) 

2002-2003 

2070 

1795 

1860 

1930 

1940 

2170 

1680 

1780 

1735 

1685 

155 

2003-2004 

2018 

1675 

1807 

1813 

1740 

2053 

1590 

1627 

1646 

1593 

219 

1 ^̂  1 

Mean 

2031 

1710 

1787 

1824 

1793 

2091 

1637 

1656 

1655 

1599 

-

% increase over check 

27.0 

06.9 

11.8 

14.1 

12.1 

30.8 

02.4 

03.6 

03.5 

-
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Table 61. Comparison of volatile oil content of cori­
ander entries under CVT grown at Jagudan 
and Jobner centres 

Entry 

UD-118 

UD-480 

DH-205 

DH-234 

J.Cori-328 

J.Cori-360 

K.Sel. 

N.D.2 

LCC-174 

LCC-225 

Volatile oil content (%) 

Jagudan 

0.40 

0.38 

0.40 

0.35 

0.38 

0.33 

0.40 

0.38 

0.33 

0.30 

Jobner 

0.46 

0.40 

0.46 

0.46 

0.46 

0.46 

0.40 

0.40 

0.46 

0.40 

Twelve entries of coriander from Jagudan (Gujarat) 

centre for volatile oil content ranged from 0.300 to 

0.400%. Some common entries which were also grown 

at Jobner were compared for volatile oil content against 

Jagudan centre. There was not much variation found in 

volatile oil content in the entries grown at Jobner and 

Jagudan. However, most of the entries grown at Jobner 

were showing little more volatile oil as compared to 

those grown at Jagudan. Twenty entries of coriander 

under lET were analysed for volatile oil content which 

indicated that the mean volatile oil content ranged from 

0.25% to 0.40%. The highest volatile oil content of 0.40% 

was found in UD-796, UD-92 and UD-42 and the mean 

volatile oil yield again indicated the superiority of the 

entries, UD-797 (4.03 I/ha), UD-796 (3.78 I/ha) and UD-

42 (3.16 I/ha) over best-check, RCr-435. 

6.4 Nutrient Management Trial 

6.4.1 Response of coriander to micronutrients 

{Guntui) 

In coriander crop production, in the first year of ex­
periment, micronutrient spray (viz., Zn So4, Fe So , Cu 
So , Mn So alone at 0.25% and 0.50% and all com­
bined at 0.2^% and 0.50%) were tested at Guntur cen­
tre. Combined spray of all the micronutrients at 0.5% 
was found promising. 

6.4.2 Effect of biofertilizer, AzospiriHum on cori­
ander . 

{Coimbatore, Jobner, Kumarganj) 

In another experiment conducted at Coimbatore, 
Jobner and Kumarganj Effect of biofertilizer was tested 
in combination with other nutrient sources. It was found 
that A?D5/0//77/£y/77application reduced the application of 
inorganic fertilizer at Coimbatore whereas, it was not 
so at Jobner and Kumarganj centres (Table 62). 

6.4.3 Effect of bio-regulators on coriander 

{Dho/iand Kumarganj) 

Experiment on growth regulators spray at different 
stage of coriander on yield was studied at Dholi, 
Kumarganj and Guntur centre. Triacontanol @ 0.5% 
spray at 40,60 and 80 DAS produced higher yield (1.46 
t/ha) at Dholi. At Kumarganj, spray of NAA 50 ppm at 
40,60 and 80 DfiS gave maximum yield (1.55 t/ha). In 
Guntur centre, it was NAA 10 ppm spray at 40 and 60 
DAS recorded more yield (1.06 t/ha). 

6.4.4 Identification of drought tolerant source in 
coriander 

{Guntur and Kumarganj) 

At Guntur centre 124 coriander germplasm was 

evaluated for drought tolerance and some of the prom­

ising lines are listed in Table 63. 

Table 62. AzospiriHum application on yield of coriander 

Treatment Yield at Centres (kg/ha) Mean 

Coimbatore Kumarganj Jobner 

Best treatment: 
Inorganic N (50%) 
treatment + 5 t FYM 
Control 

Yield Increase over control 

+ AzospiriHum (1.5 kg/ha) Seed 
738 
651 
86 

2440 
1950 

490 

3457 
2036 
1421 

2211 
868 

38 
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6.5 Disease Management Trial 

6.5.1 Management of wilt and powdery mildew 

diseases in coriander 

{Jobner) 

Various biocontrol agents and fungicides were evalu­

ated for the management of wilt and powdery mildew 

diseases in coriander. At Jobner the trial on bio-control 

of coriander wilt was started in /?aZ7/2001-02 and con­

ducted for four years (2000-03). Minimum wilt incidence 

(5.6%) with maximum seed yield (818 kg/ha) was re­

corded in the treatment where Thchoderma harzianum 

was applied through seed treatment as well as soil ap­

plication (Table 64). 

Table 63. Screening of coriander germplasm for drought 

Drought tolerant parameter Range 
Germplasm lines 

Low High 

Biomass (g/5 plants) 

Root length 

Shoot length 

Root-Shoot Ratio 

RWC at 45 days 

RWC at 75 days 

Chlorophyll stability index 

Proline micromoles for gram of 
fresh leaf at 45 DAS 
Proline micromoles for gram of 
fresh leaf at 75 DAS 

98.0-12.5 

20.4-3.8 

83.0-44.8 

1.88-0.08 

56.74-85.99 

45.86-79.50 

0.18-0.88 

58-182 

75-240 

LCC-154 (12.5), 
LCC-167 (12.8) 

LCC-156 (3.8), LCC-
162 (6.8) 

LCC-158 (48.0), 
LCC-121 (48.4) 
LCC-1S6 (0.08), 
LCC-162 (.12) 

LCC-147 (56.74), 
LCC-155 (61.54) 
LCC-167 (45.86), 
LCC-130 (4848) 
LCC-158 (0.18), 
LCC-167 (0.30) 

LCC-147 (58), LCC-
163 (62) 

LCC-133 (75), LCC-
166 (76) 

LCC-183 (98.0), LCC-242 (74.5) 

LCC-157 (20.4), LCC-243 (15.1) 

LCC-244 (83.0), LCC-243 (79.2) 

LCC-184 (1.88), LCC-191 (1.55) 

LCC-153 (85.99), LCC-156 (85.71) 

LCC-157 (79.5), LCC-143 (78.03) 

. LCC-133 (0.88), LCC-161 (0.78) 

LCC-165 (182), LCC-164 (176) 

LCC-136 (240), LCC-158 (237) 

Table 64. Management of wilt in coriander with biocontrol agents - Jobner 

Treatment 

Carbendazim 

Trichoderma viride + soil 
application 
T. harzianum + soil application 

Bacillus subtilis + soil 
application 
Pseudomonas flourescens + 
soil application 
Seed treatment and soil 
drenching of carbendazim 
0.1% 
Control 

CD (P=0.05) 

CV (%) 

2000 

16.3 

14.7 

10.7 

21.7 

23.3 

13.3 

28.3 

3.1 

11.0 

2001 

6.8 

5.0 

3.5 

8.0 

7.0 

4.0 

10.0 

1.1 

11.0 

Wilt (%) 

2002 

7.0 

5.5 

3.0 

8.5 

8.3 

5.3 

11.0 

1.7 

14.9 

2003 

11.3 

18.8 

5.7 

25.0 

31.9 

6.3 

33.8 

4.1 

18.0 

1 ^^ 1 

Mean 

7.5 

11.0 

5.6 

15.8 

17.5 

7.2 

20.8 

-

-

2000 

625 

645 

688 

480 

480 

668 

355 

36.0 

8.70 

Seed yield (kg\ha) 

2001 

626 

710 

863 

585 

576 

810 

531 

54.0 

5.31 

2002 

798 

753 

906 

671 

626 

820 

525 

46.2 

3.7 

2003 

669 

559 

813 

444 

437 

745 

339 

28.14 

4.02 

Mean 

680 

497 

818 

545 

530 

761 

438 

-

-
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6.5.2 Management of powdery mildew and stem 

gall in coriander 

{Jagudan, Kumarganjaud^ Raigarh) 

At Jagudan incidence of powdery mildew was high 

and stem gall disease was not observed. Evaluation of 

various biocontrol agents and fungicides for the man­

agement of the disease did not give significant results 

(Table 65). 

At Kumarganj, minimum stem gall disease was ob­

served in the treatment carbendazim as soil drench and 

spray (0.1%) which was on par with Soil application of 

Bacillus subtilisar\6 spray with B. subtlllsafter 60 days, 

whereas minimum powdery mildew disease was ob­

served in the treatment spray with wettable sulphur 

(0.2%) (Table 66). 

Table 65. Management of powdery mildew disease and stem gall diseases in coriander - Jagudan 

Treatment PDI 
PM 

Yield 
(kq/ha) 

Soil solarization + Soil application of Trichoderma (1 kg/plot).+ Spray with Tridemorph 
(Callxin) 0.01 % 60 DAS. 
Seed treatment with Pseudomonas fluorescens (IISR-6) + Spray with Pseudomonas 
ffuorescens {,1139.-6) 10^ cfu 60 DAS. 

Soil application of Bacillus subtillis {IQ^ cfu) + Spray with Bacillus subtillis {\Q^ cfu) 60 DAS 

Seed treatment & Soil drench with Tridemorph (Calixin ) 0.01 % + Spray with Tridemorph 
(Calixin ) 0.01 % 60 DAS 

Carbendazim (0.1%) as soil drench and spray 
Spray with wettable sulphur (0.2%) 
Control 
CD (P=0.05) 
CV (%) 

59.17 

66.25 

64.58 

44.58 

50.00 
48.33 
70.00 

NS 
18.79 

482.1 

468.5 

508.6 

719.8 

614.8 
701.2 
774.7 

NS 
29.14 

Table 66. Management of stem gall and powdery mildew diseases in coriander - Kumarganj 

Treatment Stem gall 
disease 

(%) 

Powdery 
mildew 

(%) 

Yield 
(Vha) 

% decrease in 
disease over control 
Stem 
gall 

Powdery 
mildew 

Increase in 
yield over 

control 

(%) 

Soil solarization + soil application of 
Trichoderma {lkglp\ot) + spray with 
tridemorph (Calixin) 0.1% 60 DAS 
Seed treatment with Pseudomonas 
fluorescens (IISR-6) + spray with 
Pseudomonas fluorescens (IISR-6) (10^ 
CFU) after 60 days 
Soil application of Bacillus subtilis {10^ 
CFU) + spray with B.s. after 60 days 
Seed treatment, soil drench Tridemorph 
(Calixin) 0.1% + spray with Calixin 0.1% 
after 60 days 
Carbendazim (Bavistin) (0.1%) as soil 
drench and spray 
Spray with wettable sulphure (0.2%) 

Control 

CD (P=0.05) 

CV (%) 

45.9 

49.4 

18.4 

28.2 

1.330 

1.220 

28.5 

22.9 

62.0 

44.9 

26.7 

6.7 

42.6 

52.6 

38.9 

48.9 

64.2 

5.4 

6.2 

21.6 

16.6 

31.3 

8.5 

51.0 

3.8 

8.5 

1.540 

1.260 

1.470 

1.200 

1.050 

0.310 

13.650 

33.7 

18.1 

39.4 

22.3 

-

57.6 

66.4 

38.7 

83.4 

-

46.7 

20.0 

40.0 

14.3 

-

40 
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At Raigarh, minimum incidence of powdery mildew 
(5.8%) was observed in treatment where rarbendazim 

0.1% was given as spray and drench that was on par 
with wettable suiphor 0.2% spray (Table 67). 

Table 67. Management of powdery mildew and stem gall diseases in coriander -Raigarh 

Treatment Mean 
disease 

Incidence 
(%) 

Plot yield (4 x Projected 
2.7m) (kg) yield 

(kg/ha) 

Soil solarization + Soil application of Trichoderma (1 kg/plot) + Spray 
with Tridemorph (Calixin) 0.1% after 60 days of sowing. 
Seed treatment with Pseudomonas fluorescens (P.f.) (IISR-6) + Spray 
with P.f. (IISR-6) 10^ cfu after 60 days. 
Soil application of Bacillus subtilis {B.s.) 10° cfu + Spray with B.s. after 
60 days. 
Seed treatment, soil drench Tridemorph (calixin) 0.1% + Spray with 
calixin 0.1% after 60 days. 
Carbendazim (Bavistin) as soil drench and spray (0.1%) 
Spray with wettable sulphur (0.2%) 
Control 
CD (P=0.05) 

12.2 

16.3 

15.5 

9.9 

5.8 
5.9 
17.9 
0.8 

0.506 

0.420 

0.396 

0.463 

0.537 
0.543 
0.330 
0.110 

496.070 

419.940 

3.66.360 

428.900 

496.850 
503.050 
305.550 

Stem gall symptom did not appear in the experimental field 

7. CUMIN 

7.1 Genetic Resources 

7.1.1 Germplasm collection, characterization, evalu­

ation, conservation and screening against dis­

eases 

(Jagudan, Jobner and Raigarh) 

At Jagudan, 12 collections were made from the 

farmer's field of the state. The 207 entries of cumin 

were compared with two checks, i.e. GC-2 and GC-3 

during rabiseason. Among them, thirteen entries iso­

lated as high yielder recorded more than 800 kgha" 

grain yield. In order to identify promising lines for de­

veloping high yielding, early maturity, wilt resistance and 

better grain quality of cumin, crosses were made and 

advancement selections were made from F Among the 
2. 

materials, 37 individual plants were selected for non-

splitting seed habit type. 

Screening against diseases: 

Alternaria Blight Disease {Alternaria burnsii) 

: Seventy six (73 + 3) entries were screened for the 

resistance against blight disease. None of the entry was 

found free from blight disease incidence. The minimum 

incidence was noticed in JC-2000-55 (14 %) and fol­

lowed by JC-2000-31 (20 %). 

Powdery Mildew Disease {Eiysiphepolygoni): 

A total 86 (83 + 3) entries were screened for resistance 

against powdery mildew disease under natural condi­

tion. The incidence of powdery mildew was reported 

very high and it was ranged from 37.50 to 93.75 %. 

None of the entries was found resistant or tolerant 

against the disease. 

Wilt diseases: Total forty one (38-1-3) entries were 

screened under wilt sick plot conditions. Varieties such 

as GC-3 (43.09%), GC-4 (46.11%) and JC-2000-4 

(47.42%) were found moderate resistant. 

At Jobner, in field conditions, out of the ten entries 

screened minimum wilt incidence was in UC-341 (0 %) 

blight (0 %) and powdery mildew (0 score) with the 

maximum grain yield of 369.80 kg/ha followed by RZ-

209. Out of the ten entries screened under lET, mini­

mum wilt incidence (0 %) in UC-345, CMB-90 and RZ-

209 (check) was recorded with the maximum seed yield 

of 395.84 kg/ha, 315.95 kg/ha and 237.85 kg/ha, re­

spectively. At Raigarh, trial was conducted with entries 

from Jobner & Jagudan centres of AICRPS. Plants ger­

minated and grew but at the time of flowering all plants 

dried off due to blast disease. Hence, the trial was con­

sidered to be failed. 

41 



Annual Report 2004-05, AICRPS 

7.2. Hybridization Trial 

7.2.1 Muta t ion studies and hybr id izat ion 
programme in cumin 

(Jagudan) 

May be taken as University trial as per the decision 

of XVII Worl<shop of AICRPS. 

7.2.2 CVT 2001 - Series IV 

(Jagudan andJobner) 

At Jagudan, three years (2002-03 to 2004-05) data 

shown significant yield differences among the entries. 

An entry, JC-2000-72 recorded significantly higher yield 

(1066 l<g/ha) than checks, which was 17.01 and 9.67 

per cent higher above the GC-2 and GC-3, respectively 

(Table 68). On the bases of three years performance in 

CVT, entry JC-2000-72 was found best. 

At Jobner, mean performance of the entries evalu­

ated in CVT over 2002-2003 and 2003-2004 revealed 

superior performance of UC-341 yielding 315.03 kg/ha, 

followed by JC-2000-21 (292.85 kg/ha), UC-342 (280.35 

kg/ha) and JC-2000-22 (260.15 kg/ha). 

7.3 Varietal Evaluation Trial 

7.3.1 Initial evaluation trial 

{Jagudanand Jobner) 

si 

At Jagudan, the pooled over two years data showed 

ignificant yield differences among the entries. The en-

Table 68. Yield performance of cumin entries under CVT - Jagudan 

tries, JC-95-12 and JC-95-30 significantly outyielded 

(i.e. 1042 kg/ha and 1034 kg/ha) two checks, GC-2 and 

GC-3 but at par with another check, GC-4. Both these 

entries are 7-16 days earlier than the checks. 

At Jobner, superior performance of UC-345 yielding 

388.92 kg/ha, followed by CMB-79 (325.01 kg/ha), UC-

343 (308.63 kg/ha), CMB-90 (305.16 kg/ha) and RZ-19 

(Check) (263.38 kg/ha) was recorded. 

7.4 Quality Evaluation Trial 

7.4.1 Quality evaluation in cumin 

{Jobner) 

Ten entries of cumin under CVT were analysed for 

volatile oil content during Rabi 2003-04, using Clevenger 

apparatus. The mean performance of two-years data 

indicated that the mean volatile oil content ranged from 

3.86% to 4.36%. The entry, UC-341 ranked first in temns 

of mean volatile oil yield of 12.16 I/ha, followed by JC-

2000-21 (11.98 I/ha), UC-342 (11.63 I/ha), JC-2000-22 

(10.12 I/ha) and JC-2000-72 (9.69 I/ha) (Tables 69 and 

70). 

The mean performance of two years (2002-03 and 

2003-04) data indicated that volatile oil content in the 

entries ranged from 3.83% to 4.93%. All the entries 

except CMB-134 and Local performed better than 

best-check, RZ-19 with respect to mean volatile oil yield 

(Table 71). 

Entry Yield (kq/ha) % Increase over check 

2002-03 2003-04 2004-05 Mean GC-2 GC-3 RZ-19 * 

JC-2000-21 

3C-2000-22 

JC-2000-27 

JC-2000-72 

UC-341 

UC-342 

GC-2 (Ch) 

GC-3 (Ch) 

RZ-19 (NCh)* 
S.Em. ± 
CD (P=0.05) 

CV (%) 

963 
978 
1035 

1126 

856 
951 
971 
1021 

-
24 
69 
4.78 

943 
940 
903 
997 
946 
863 
829 
856 
-
35 
103 
7.72 

1047 

1010 

999 
1075 

806 
740 
933 
1040 

980 
74 
217 
15.48 

984 
976 
979 
1066 

869 
851 
911 
972 
980 
40 
120 
10.41 

8.01 

7.14 

7.46 

17.01 

-
-
-

6.70 

-

1.23 
0.41 
0.72 
9.67 

0.41 

8.78 
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Table 69. Volatile oil content of cumin entries under CVT - Jobner 

Entry 

UC-341 

UC-342 

JC-2000-21 

JC-2000-22 

JC-2000-27 

JC-2000-72 

RZ-19 C 

Local C 

Seed yield (kg/ha) 

315.03 

280.35 

292.85 

260.15 

223.39 

225.99 

231.58 

168.73 

2002-03 

3.92 

4.29 

4.58 

4.58 

4.33 

4.58 

4.58 

3.92 

Volatile oil content (%) 

2003-04 

3.80 

4.00 

3.60 

3.20 

3.60 

4.00 

3.60 

4.80 

Mean 

3.86 

4.15 

4.09 

3.89 

3.96 

4.29 

4.09 

4.36 

Volatile oil yield (I/ha) 

12.16 

11.63 

11.98 

10.12 

8.85 

9.69 

9.47 

7.36 

Table 70. Comparison of volatile oil content of cumin entries 
under CVT grown at Jagudan and Jobner centres 

Entry Volatile oil content (%) 

UC-341 

UC-342 

JC-2000-21 

JC-2000-22 

JC-2000-27 

JC-2000-72 

GC-3 (WR) 

Jagudan 

3.45 

3.50 

3.60 

3.05 

4.95 

5.00 

4.90 

Jobner 

3.8 

4.0 

3.6 

3.2 

3.6 

4.0 

5.6 

Table 71. Volatile oil content of cumin entries under lET - Jobner 

Entry Seed yield (kg/ha) Volatile oil content (%) 

2002-03 2003-04 Mean 

Volatile oil yield (I/ha) 

UC-343 

UC-344 

UC-345 

CMB-79 

CMB-88 

CMB-90 

CMB-134 

RZ-19 

RZ-209 C 

Local C 

308.63 

262.43 

388.92 

325.01 

248.89 

305.16 

217.12 

263.38 

228.93 

138.92 

4.50 

4.25 

4.00 

4.25 

4.25 

4.00 

3.75 

4.00 

4.00 

3.50 

4.8 

5.6 

4.0 

3.4 

5.2 

4.8 

4.8 

4.0 

4.4 

4.8 

4.65 

4.93 

4.00 

3.83 

4.73 

4.40 

4.28 

4.00 

4.20 

4.15 

14.35 
12.94 
15.56 
12.45 
11.77 
13.43 
9.29 
10.53 
9.61 
5.76 

7.5 Nutrient Management Trial 

7.5.1 Effect of biofertilizer, Azospirillum on cumin 

(Jobnerand Jagudan) 

At Jobner, maxinfium cumin yield of 323 kg/ha was 
recorded with application of 100% N as inorganic source 

+ Azospirillum 1.5 kg/ha as seed treatment -H 5 kg FYM/ 
ha with maximum B:C ratio (1:39). Control recorded 
the lowest yield (179 kg/ha). 
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7.6 Disease M a n a g e m e n t Trial 

7.6.1 Management of wilt and blight disease in 
cumin 

(Jagudan and Jobnei) 

Reld trial on management of wilt and blight diseases 
in cumin was initiated during 2004 at Jagudan. The data 
revealed that the incidence of blight disease was high, 
while wilt was very low. None of the treatments gave 

significant results. The data of yield showed significant 
results among different treatments. The highest yield 
was in spray of mancozeb 0.25% at 40, 50,60 and 70 
DAS (136.36 kg/ha) with 10% wilt incidence. Others 
treatments were at par with each other. The yield was 
very low due to heavy incidences of blight and powdery 
mildew diseases and also frost during February 
(Table 72). 

Table 72. Management of wilt and blight diseases in cumin - Jagudan 

Treatment PDI 
Blight 

Wilt 
(%) 

Yield (kg/ha) 

Soil solarization + Soil application of Trichoderma harzlanum + Spray Mancozeb 
0.25% (60 DAS) 
Soil application of T. harzianum +FYM + Spray Mancozeb 0.25% (60 DAS) 

Vermicompost+ Soil application of T. harzianum + Spray Mancozeb 0.25% (60 DAS) 

Neem Cake+ Soil application of T. harzianum + Spray Mancozeb 0.25% (60 DAS) 

Soil drench with carbendazim 0.1%+ Spray mancozeb 0.25% (60 DAS) 

Pseudomonas fluorescens {WSK-b) (10* cfu) as seed treatment and spray (60 DAS) 

Bacillussubtillis ss soil application and foliar spray (60 DAS) 

P. ffuorescens {USR-6) (10* cfu) as seed treatment + soil application of T. harzianum 
+ P. fluorescens as spray 
B. suhtillisas soil application + soil application of T. harzianum + P. ffuorescensas 
spray 
Control 

Spray Mancozeb 0.25% (40,50,60 & 70 DAS) 

CD (P=0.05) 

CV (%) 

48.67 10.0 72.220 

56.00 
53.00 
53.33 

60.33 
76.33 
60.33 
71.67 

68.67 

60.33 

30.00 
NS 

32.70 

13.3 
8.3 
11.7 

8.3 
5.0 

8.3 
6.7 

6.7 

8.3 

10.0 
NS 

52.9 

66.970 
73.160 
43.130 

46460 

21.460 
40.400 
30.300 

32.320 

30.800 
136.360 
20.120 

20.0 

8. FENNEL 

8.1 Genetic Resources 

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

{Dho/f, Hisar, Jagudan, Jobnerand Kumarganj) 

At Dholi, thirty one germplasm are maintained and 
tested for identifying promising lines for higher yield. 
Out of thirty one genotypes, only three namely, RF-18, 
RF-31 and JF-303 produced higher yield varying from 
0.10 kg to 0.13 kg per plant. At Hisar, the most promis­
ing lines were HF-107, HF-116, HF-118, HF-122, HF-
123, HF-125, HF-143, HF-147, HF-151, HF-163, HF-173, 
HF-180, HF-182 and HF-184. These lines were main­
tained by sib mating under muslin cloth and self seed of 
all the lines have been harvested. At Jagudan, twelve 

accessions were added to the existing germplasm, thus 
raising the total to 119. The promising lines identified 
for yield were JF-200, JF-478, JF-539-1, JF-544, JF-564& 
JF-575. 

The variability in fennel was observed at field of 
breeding materials raised during kharif 2004-05. Among 
them, plant progeny of 101 entries were selected for 
different useful characters and seeds were harvested 
from open pollination field for further study. In a screen­
ing against Ramularia blight disease, none of the en­
tries were found free from disease incidence. The mini­
mum incidence of only one percentage was reported in 
GF-2 (Ch), JF-544, ACC-1567, ACC-1372, ACC-1627, ACC-
1657, ACC-1655 and ACC-1677. At Kumarganj, out of 
39 germplasm accessions screened, NDF-6 produced 
maximum yield of 1.06 t/ha, followed by NDF-5 (1.201/ 
ha). 
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8.1.2 Intervarietal hybridization for evolving high 
yielding varieties 

{Jobnei) 

The hybridization breeding programme was started 
in fennel at Jobner with the standardization of crossing 
technique. 

8.2 Coordinated Varietal Trial 

8.2.1 CVT 2001 - Series V 

{Jobnerand Hisar) 

M. Jobner, the mean performance (over three years 
î /z 2001-02,2002-03 and 2003-04) indicated that en­
tries differed significantly for all the characters studied. 
Volatile oil content varied from 2.13% (UF-178) to 2.48% 
(UF-177) and volatile oil yield from 20.17 l\ha (Local 
check) to 34.14 l\ha (UF-177). Mean performance of 
the entries revealed superior performance of UF-178 
yielding 1601.57 kg\ha, followed by UF-177 (1382.21 
kg\ha), JF-332 (1302.83 kg\ha). Overall, the entry, UF-
178 was found superior for seed yield as well as for 
volatile oil yield than all the three checks, therefore UF-
178 may be recommended for release in the state of 
Rajasthan (Table 73). 

At Hisar, significant differences were obtained for all 
the parameters. On the basis of average yield of three 
years (2001-02 to 2003-04), the maximum seed yield 
was recorded as 1967 kg/ha in UF-178, followed by HF-
116 (1871 kg/ha) and HF-107 (1726 kg/ha). 

8.2.2 CVT 2004 

{Jagudan and Kumarganj) 

At Jagudan, the entries, JF-444-1 and JF-376 signifi­
cantly outyielded the National check, RF-101 by produc­
ing 50.14 and 48.53 per cent higher yield, respectively 
At Kumarganj highest yield of 1.96 t/ha was obtained in 
NDF-5, followed by 1.82 t/ha in RF-31. 

8.3 Varietal Evaluation Trial 

8.3.1 Initial evaluation trial 

{Hisar, Jagudan and Jobnei) 

At Hisar, the trial in fennel was conducted with ten 
accessions along with GF-1 as check during 2001-2002 
to 2003 - 2004 and the results indicated that HF-118 
and HF-125 gave significantly better yield over GF-1 
(check) showing 24.0 and 31.6 % increase in yield, 
respectively. At Jagudan, non significant yield differences 
were observed among the entries. At Jobner, mean 

Table 73. Yield and its attributes in fennel under CVT - Jobner 

Entry 

UF-177 
UF-178 
UP-179 
JF-234 
JF-303 
JF-332 
HF-107 
HF-116 
NDF-5 
NDF-6 
RF-18 

RF-21 
RF-31 

RF-101 (Ch) 
RF-125 (Ch) 
Local check 

Days to 
flowering 

116.44 
114.88 

115.10 
119.11 
117.53 
116.56 
119.15 
121.62 
120.67 
118.35 
114.67 

117.67 
115.33 
117.33 
113.00 
123.09 

Plant 
height 
(cm) 

129.43 
130.53 
125.97 
143.29 
137.98 
146.17 
136.02 
133.93 
121.60 
118.15 
123.00 

136.33 
145.33 
125.02 

112.29 
133.20 

Branc­
hes 
per 

plant 
8.59 
9.77 
8.04 

6.69 
7.33 
7.17 
7.40 
7.99 
7.90 
7.50 
7.93 

8.47 
8.20 
8.15 
9.40 

6.83 

Umbels 
per 

plant 

31.37 

36.39 
23.17 
23.97 
23.54 
27.21 
18.14 
21.12 
17.40 
20.27 
22.33 
28.87 
25.07 
27.67 
34.52 
17.85 

Umbellets 
per umbel 

18.98 
22.48 
23.24 
19.97 
21.77 
22.69 
20.32 
23.81 
21.17 
19.14 
22.20 

22.93 
20.80 
21.75 
28.73 

18.18 

| 4 5 | 

Seeds 
per 

umbel 

268.98 
332.82 

248.96 
215.51 
239.20 
267.33 
257.64 
254.02 

199.32 
213.35 
180.20 

184.40 
192.47 
236.63 
268.89 
172.69 

Test 
wt. 

(gm) 

5.91 
6.82 

6.69 
5.95 
4.96 
5.92 
5.34 

5.48 
3.95 
4.13 
5.37 

4.36 
4.55 
6.20 
5.28 
4.75 

Volatile 
oil (%) 

2.48 

2.13 
2.32 

2.32 
2.45 
2.32 

-
2.37 

-
-
-
-

-
2.23 

-
2.47 

Volatile 
oil 

yield 
(I/ha) 
34.14 

34.11 
29.35 

26.84 
27.90 
30.23 

-
20.42 

-
-
-
-

-
28.44 

-
20.17 

Seed 
yield 

(kg/ha) 

1601.57 
1382.21 

1265.30 
1156.72 
1138.63 
1302.83 

1267.69 
861.51 

1252.60 
1144.50 
850.70 

979.33 
1182.33 
1275.24 

1234.40 
816.48 
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performance of the entries evaluated over 2002-2003 
and 2003-2004 revealed superior performance of UF-
175, yielding 1090.33 kg\ha, followed by UF-145 
(1053.00 kg\ha), UF-33 (1004.84 kg\ha), UF (M)-l 
(1000.83 kg\ha). 

8.3.2 Comparative yield trial (CYT) 

{Dhol^ 

At Dholi, the genotypes had significant differences 
for yield and yield parameters. All genotypes were ob­
served non-significant over check-variety, Rajendra 
Saurabh. However, genotype, RF-31 was higher yielder 
with 1.21 kg per plot (1.35 t/ha) with 13.45 percent 
more grain yield over check, Rajendra Saurbh. 

Table 74. Azospirillum application on yield of fennel 

8.5 Nutrient Management Trial 

8.5.1 Effect of biofertilizer, Azospirillum and P. 
soiubiliser in fennel 

{Kumarganj, Jobnerand Jagudan) 

The maximum fennel yield of 1.36 t/ha was recorded 
by the application of FYM 10 t/ha + Azospirillum 
(1.5 kg/ha as seed treatment) at Kumarganj. At Jobner, 
pooled data for four years indicated that application of 
100% N as inorganic along with Azospirillurmw6 FYM 
(5 t/ha) recorded the maximum yield (1.16 t/ha) 
(Table 74). 

Treatment Centres Mean 

Best treatment 

Yield of best treatment 
(kg/ha) 
Control (kg/ha) 

Yield increase over 
control (kg/ha) 

Kumarganj 

FYM 10 t/ ha 
1.5 kg/ha as 

+ Azospirillum 
seed treatment 
1360 

800 

560 

Jobner 

Inorganic N (100%) + Azospirillum (1.5 
kg/ha as seed treatment) + 5 t FYM/ ha 

1158 

778 

380 

1259 

789 

8.4 Quality Evaluation Trial 

8.4.1 Quality evaluation in fennel 

{Jobner) 

At Jobner, sixteen entries of fennel under CYT were 
analysed for volatile oil content during /?aZ7/2003-04, 
using Clevenger apparatus. The mean performance of 
three years data indicated that the volatile oil content 
ranged from 2.13% to 2.48%. The entries, UF-178, UF-
177, UF-179 and JF-332 performed better than the best 
check, RF-101 in terms of volatile oil yield. Fourteen 
entries of fennel under CVT received from Jagudan 
(Gujarat) centre were analysed for volatile oil content. 
The oil content was found in the range of 1.65% to 
2.35%. The common entries grown at Jobner and 
Jagudan were compared for volatile oil content. There 
was not much variation found in volatile oil content in 
the entries grown. However, some entries grown at 
Jobner were showing slightly higher volatile oil as com­
pared to those grown at Jagudan. Under lET, the entry, 
UF (M)-l recorded maximum volatile oil content (2.95%) 
and also performed better in sense of grain yield as 
compare to best check local. 

8.5.2 Identification of alkalinity tolerant source in 
fennel - observational trial 

{Kumarganj) 

Among 10 fennel varieties tested at four levels of 
Exchangeable Sodium Percent (ESP) at Kumarganj, it 
was found that NDF-6 at 10 ESP level recorded maxi­
mum yield (53.00 g/plant). 

9. FENUGREEK 

9.1 Genetic resources 

9.1.1 Germplasm collection, characterization, evalu­
ation, conservation and screening against dis­
eases 

{Dholi, Guntur, Hisar, Jagudan, Jobner and 
Kumarganj) 

At Dholi, 97 accessions of fenugreek are being main­
tained at this centre. Out of this, 91 germplasm evalu­
ated in which the seed yield varied from 2.8 g (M-22) to 
8.8 g per plant. Among the genotypes RM-5/90 pro­
duced the maximum grain yield of 0.92 t/ha. At Guntur, 
126 accessions are being maintained in the repository. 
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Among the fifty seven accessions evaluated, LFC-112 
recorded the highest yield of 1632 kg/ha, followed by 
LFC-102 (1466 kg/ha) and are significantly superior to 
the check-variety, Lam Selection I (1113 kg/ha). 

Hisar centre is maintaining 112 accessions of 
fenugreek in the germplasm bank. Out of this, seventy 
nine collections evaluated, the seed yield ranged from 
0.370 t/ha (GC-172) to 2.11t/ha (GC-94). Rve lines gave 
higher yield than Pusa Early Bunching and only one out 
yielded Hisar Sonali. The most promising lines were GC-
7, GC-14, GC-17, GC-20 and GC-94. Jagudan centre is 
maintaining 63 accessions in the gene pool. All the 63 
entries including GM-1 as check were evaluated for dif­
ferent characters. Among them, eleven entries found. 
promising for yield i.e. more than 2600 kg/ha. 

Powdery Mildew disease {Erysiphepolygoni 
and Levelllula tauiica): In a screening test against 
powdery mildew disease under natural condition at 
Jagudan, the disease incidence was minimum and it 
ranged from 10 to 81.25 %. None of the entries were 
found free from disease incidence. 

Out of 14 entries evaluated in CVT at Jobner, mini­
mum root rot (0.0%), downy mildew (0 score) and pow­
dery mildew (0 score) in UM-351, followed by UM-352 
with the minimum root rot (0 score), downy mildew (2 
score) and powdery mildew (0 score) was observed 
with the maximum seed yield of 1670.17 and 1534.77 
kg/ha, respectively. Under lET, NS 2003-1, NS 2003-4 
found free from root rot, downy mildew and powdery 
mildew diseases with the maximum seed yield of 
1443.67 kg/ha, and 1429.33 kg/ha, respectively. 

At Kumarganj, out of 65 germplasm accessions 
screened, NDM-25 out yielded all the germplasm pro­
ducing 2.73 t/ha of grain yield over check, Hisar Sonali 
(2.081 /ha), followed by NDM -19 (2.27 t/ha). 

9.2 Hybridization Trial 

9.2.1 Evolving varieties resistant to powdery 
mildew 

{Jobner) 

The hybridization breeding programme was started 
and the crossing technique in the crop has been stan­
dardized. In fenugreek, the crosses were made among 
adaptable varieties versus resistant lines and also among 
determinate versus indetemiinate type to get good trans-

gressive segregants. By pedigree method, few lines were 
identified as promising one and will be included in lET. 
Besides this, inheritance of multipodedness and deter­
minate type was also determined. 

9.3 Coordinated Varietal Trial 

9.3.1 CVT 1999-Series IV 

{Dholfi 

At Dholi, for three consecutive years (1999-2000 to 
2001-02), genotype HM-291 proved superior with 1.86 
t/ha grain yield, over check-variety, Rajendra Kanti. 

9.3.2 CVT 2001 Series V 

{jCoimbatore, Dholi, Guntur, Hisar, Jagudan, Jobner 
and Kumarganj) 

At COimbatore, out of 27 fenugreek accessions evalu­
ated the genotypes, the Ace. JF 270 gave the highest 
yield of 606 kg/ha, followed by HM 346 (573.3 kg/ha). 
At Dholi, for three years (1999-2000 to 2001-2002), there 
were significant differences among the genotypes for 
yield. High grain yield was recorded with genotype, HM-
350 (1.96 t/ha), followed by UM-305 (1.94 t/ha). At 
Guntur, all the genotypes except JF-244 perfomied well 
below the performance of the check. Lam Selection-1 
indicating their inability to give good yields under lam 
agro-climatic conditions. Maximum grain yield was re­
corded in JF-244 (1009.1 kg/ha), which is significantly 
superior to all other entries. At Jobner, mean perfor­
mance of the entries evaluated in CVT over 2001-2002 
to 2003-2004 revealed superior performance of UM-351 
yielding 1760.95 kg/ha, followed by UM-352 (1693.92 
kg/ha), NDM-25 (1645.11 kg/ha), JF-244 (1606.92 kg/ 
ha), RMt-1 Check (1566.21 kg/ha). At Kumarganj, out 
of 20 entries tested, NDM-19 produced maximum grain 
yield of 2.16 t/ha, followed by 2.13 t/ha in NDM-25 over 
National-check, Hisar Sonali (1.87 t/ha). 

9.4 Varietal Evaluation Trial 

9.4.1 Comparative yield trial (CYT) 

{Dholi) 

Genotype, H.M.-444 produced 16.67 percent higher 
yield over-check variety, Rajendra Kanti. 

9.4.2 Initial evaluation trial 

{Dholi, Guntur, Hisar, Jagudan, Jobner) 

At Dholi, genotype, RM-70 proved better and 
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produced 22.06 percent higher grain yield over check-
variety, Rajendra Kanti. At Guntur, among the entries 
evaluated for yield, LFC-84 recorded highest yield of 
1366 kg/ha, followed by LFC - 87 (1354 kg/ha), which 
were on par with each other and significantly superior 
to check, Lam Selection-1 (1068 kg/ha). At Hisar over 
three years (2001-02 to 2003-04), maximum seed yield 
was recorded in HM-292 (2787 kg /ha), followed by HM-
219 and HM-232 showing an increase of 32.08, 23.55 
and 20.71 %, respectively (Table 76). 

At Hisar, significant differences were obtained for all 

the parameters. Maximum seed yield was recorded in 

HM-444, which was statistically at par with HM-376, JF-

244, JF-270 and UM-351. At Jagudan, an entry, JFg-244 

recorded significantly superior yield (2011 kg/ha) than 

check, GM-1 and it was 10.74 and 3.08 per cent higher 

than the checks, GM-1 and Hisar Sonali, respectively 

(Table 75). 

At Jagudan, entry, JFg-239 recorded significantly 
superior yield (2066 kg/ha) over check, GM-1 with 9.14 
per cent, followed by JFg-273 and JFg-232. At Jobner, 
the analysis of variance revealed significant differences 
among the entries for all the characters. The entry, NS-

Table 75. Yield performance of fenugreek entries under CVT - Jagudan 

^"^"^ Yield (kq/ha) ^^^n 
2002-03 2003-04 2004-05 

% increase over control 

GM-1 His. Sonali 

J.Fg244 
J.Fg270 
UM-351 
UM-352 
HM-65 
HM-372 
HM-376 
HM-444 
NDM-19 
NDM-25 
GM-1© 
Hisar Sonali 
S.Enfi. ± 
CD (P=0.05) 
CV (%) 

2049 
1838 
1822 
1809 
1361 
1544 
1880 
1931 
1657 
1649 
1838 

-
71 
205 
8.08 

1906 

2030 

1575 

1674 

1734 

1730 

1947 

1900 

1678 

1683 

1760 

80 

231 

8.98 

2079 

2000 

1772 

1630 

1566 

1815 

2059 

1797 

1786 

1676 

1846 

1951 

102 

295 

11.21 

2011 

1956 

1723 

1166 

1554 

1696 

1962 

1876 

1707 

1569 

1815 

1951 

52 

145 

9.56 

10.74 
7.71 

8.04 
3.30 

7.49 

3.08 
0.28 

0.56 

Table 76. Yield performance of fenugreek entries under lET - Hisar 

Ace. No. Seed yield (kg /ha) % Increase over check 

HM-202 
HM-214 
HM-219 
HM-232 
HM-241 
HM-247 
HM-292 
HM-325 
HM-348 
Hisar Sonali (C) 
CD (P=0.05) 

2001-2002 

2700 

2025 
3000 
2900 
2000 
2500 
3000 
2850 
2250 
2320 
320 

2002-2003 

2400 
2153 
2562 
2622 
2125 
2250 
2860 
2540 
2425 
2060 
190 

2003-2004 

2050 
2210 
2260 

2125 
1800 
1903 
2500 
2000 
2150 
1950 
225 

Mean 

2383 
2126 
2607 
2547 
1975 
2217 
2787 
2463 
2275 

2110 
-

12,94 
0.76 

23.55 
20.71 
-6.40 

5.07 
32.08 
16.73 
7.82 
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2003-1 recorded the maximum seed yield of 1443.67 
l<g/ ha, followed by NS-2003-4 (1429.33 kg/ ha). 

9.5 Nutrient Management Trial 

9.5.1 Effect of biofertilizers. Azospirillum/Rhizo-
bium on fenugreek 

(Coimbatore, Jagudan, Jobnerand Kumarganj,) 

The combination biofertilizer viz., Azospirillum^Nds 
tested along with inorganic source of nitrogen and FYM 

on yield of fenugreek at Jobner, Coimbatore, Kumarganj 
and Jagudan. The results are presented in Table 77. 

9.5.2 Identification of source of drought tolerance 
in fenugreek 

(Guntui) 

Screening fenugreek germplasm for drought 
tolerance was studied at Guntur and some of the prom­
ising lines for different characters studied are listed in 
Table 78. 

Table 77. Azospirillum application on yield of fenugreek 

Treatments 

Best treatment 
combination 

Yield of best 
treatment (kg/ha) 
Control (kg/ha) 
Yield increase over 
control (kg/ha) 

Jobner 

Inorganic N 
(100%) alone 

1256 

964 
292 

Centres 

Coimbatore 

Inorganic N (100%) + 
Azospirillum (1.5 kg/ha) as 
seed treatment+ 5 t FYM 

685 

548 
137 

Table 78. Screening of fenugreek germplasm against drought -

Drought tolerant 
parameter 

Biomass (g/5 plants) 

Root length 

Shoot length 

Root-Shoot Ratio 

Range 

8.6-43.1 

4.3-16.7 

18.1-49.8 

0.14-0.63 

10. VANILLA 

10.1 Genetic resources 

Mean 

Kumarganj 

FYM lot/ ha -i- Azospirillum 
(1.5 kg/ha as seed 
treatment) 

2100 1345 

1430 980 
670 

Guntur 

Germplasm lines 

Low 

LFC-107 (8.6), LFC-76 (9.5) 

LFC-92 (4.3), LFC-78 (5.4) 

LFC-119 (18.1), LFC-92 (23.3) 

LFC-109 (0.14), LFC-113 (0.17) 

High 

LFC-122 (43.1), LFC-116 (42.9) 

LFC-89 (16.7), LFC-104 (14.8) 

LFC-121 (49.8), LFC-124 (47.8) 

LFC-119 (0.63), LFC-89 (0.53) 

11. PAPRIKA 

11.1 Genetic resources 

10.1.1 Germplasm collection, characterization and 

evaluation of vanilla 

(S/rs/and Panniyur) 

The new programme was started during 2004-05 at 
Sirsi. Totally six accessions have been collected and 
maintained. These have been planted in the field for its 
further evaluation. At Panniyur, five collections have been 
made from farmers field and maintained in the station 
field. 

11.1.1 Germplasm collection, characterization, evalu­
ation and conservation of paprika and paprika 
alike chillies 

{Coimbatore) 

At Coimbatore, twenty seven paprika accessions 
were evaluated for their growth and yield parameters 
and the results indicated that the Ace. 27 recorded the 
highest fresh fruit yield of 1797.10 g/plant, followed by 
Ace. 20 (1728.75 g/plant). Ace. 5 recorded minimum 
percent disease index of 6.57 against fruit rot disease 
caused by Colletotrlchum capsici. 
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GENETIC RESOURCES OF SPICES AT AICRPS CENTRES 
(As on 31-03-2005) 

Crop/Center 

Black pepper 

Panniyur 

Sirsi 

Chintapalle 

Yercaud 

Pundibari 

Dapoli 

Dholi 

Total 

Cardamom 

Pampadumpara 

Mudigere 

Total 

Ginger 

Pottangi 

Solan 

Dholi 

Kumarganj 

Pundibari 

Raigarh 

Dapoli 

Total 

Turmeric 

Pottangi 

Jagtial 

Dholi 

Raigarh 

Kumarganj 

Pundibari 

Solan 

Coimbatore 

Total 

Clove 

Pechiparai 

Dapoli 

Yercaud 

Total 

Nutmeg 

Pechiparai 

Dapoli 

Total 

Indigenous 

Cultivated 

164 

97 

58 

122 

16 

67 

7 

531 

141 

132 

273 

167 

286 

42 

45 

38 

15 

3 

596 

171 

352 

83 

42 

114 

126 

145 

255 

1288 

22 

3 

13 

3 8 

20 

95 

115 

Wild and related sp. 

47 

19 

-

10 

1 

-

-

77 

-

-

-

2 

-

-

-

-

-

-

2 

22 

-

2 

-

-

14 

-

-

38 

-

-
-

-

-

-

-

50 

Exotic 

3 

1 

-

-

-

-

-

4 

-

-

-

3 

2 

-

-

-

-

-

5 

-

-

-

-

-

-

-

6 

6 

-

-
-

-

-

-

-

Total 

214 

117 

58 

132 

17 

67 

7 

612 

141 

132 

273 

172 

288 

42 

45 

38 

15 

3 
603 

193 

352 

85 

42 

114 

140 

145 

261 

1332 

22 

3 
13 

3 8 

20 

95 

115 
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Crop/Center 

Cultivated 

12 
11 
16 
39 

4 
6 
10 

693 
74 
230 
244 
190 
85 
20 
72 
1608 

370 
219 
19 
608 

3 
187 
115 
86 
31 
39 
461 

353 
63 
255 
126 
112 
97 
13 
63 
25 
1107 

Indigenous 

Wild and related sp. 

| 5 ' l 

-
-
-

-

-
-

-

-
-
-
-
-
-
-
-

-

-
-
-

-

-
-
-
-
-
-

-

-
-
-
-
-
-
-
-

Exotic Total 

Cinnamon 

Pechiparai 

Dapoli 

Yercaud 

Total 

Cassia 

Pechiparai 

Dapoli 

Total 

Coriander 

Jobner 

Jagudan 

Coimbatore 

Guntur 

Hisar 

Dholi 

Raigarh 

Kumarganj 

Total 

Cumin 

Jobner 

Jagudan 

Kumarganj 

Total 

Fennel 

Coinfibatore 

Jobner 

Jagudan 

Hisar 

Dholi 

Kumarganj 

Total 

Fenugreek 

Jobner 

Jagudan 

Coimbatore 

Guntur 

Hisar 

Dholi 

Raigarh 

Kumarganj 

Solan 

Total 

-
-
-
-

-

-
-

102 
21 
-
5 
-
-
-
-

128 

6 
7 
-

13 

-

20 
4 
-
-
-
24 

12 
-
-
-
-
-
-
-
-
12 

12 
11 
16 
39 

4 
6 
10 

795 
95 
230 
249 
190 
85 
20 
72 
1736 

376 
226 
19 
621 

3 
207 
119 
86 
31 
39 
485 

365 
63 
255 
126 
112 
97 
13 
63 
25 
1119 
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Crop/Center Indigenous Exotic 
Cultivated Wild and related sp. 

Total 

Paprika 
Coimbatore 
IISR, Calicut 

Total 
Vanilla 

Sirsi 
Coimbatore 
IISR, Calicut 
ICRI, Myladumpara 
Dapoli 

Total 

27 
37 
64 

06 
02 
69 
35 
02 
114 

13 

13 

-
26 
26 

. 

-
-
-
-
. 

27 
63 
90 

06 
02 
82 
35 
02 
127 

Grand Total 7200 

Spice 

Major spices 

Tree spices 

Seed spices 

Other spices 
(Paprika & Vanilla) 

Accession Nos. 

2820 

202 

3961 

217 

Grand Total 7200 
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Promising varieties/lines of spice crops identified for yield at AICRPS Centers 

Centre 

Sirs 

Dapoli 

Yercaud 

Pampadumpara 

Sakleshpur 

Pampadumpara 

Mudigere 

Solan 

Pottangi 

Coimbatore 

Pottangi 

Kumarganj 

Raigarh 

Pundibari 

Coimbatore 

Jagtial 

Dhoh 

Pechiparai 

Guntur 

Kumarganj 

Dholi 

Jagudan 

Dhoh 

Hisar 

Jagudan 

Guntur 

Crop 

Black pepper 

Black pepper 

Black pepper 

Cardamom 

Cardamom 

(Malabar type) 

Cardamom 

Cardamom 

Ginger 

Ginger 

Turmeric 

Turmeric 

Turmeric 

Turmeric 

Turmeric 

Turmeric 

Turmeric 

Turmeric 

Clove 

Coriander 

Coriander 

Coriander 

Coriander 

Coriander 

Coriander 

Coriander 

Coriander 

Entry 

Ademane pepper 

Kudragutta 

PN-57 

Panniyur-3 

CRS-14 

SKP-170 

MCC-12 

SI 

CL-726 

V E - 4 
1 5 

V E - 2 
1 8 

CL-138 

CL-113 

PTS-54 

NDH-18 

TCP-2 (Suranjana) 

TCP-1 

ACC.39 

JTS-408 

JTS-407 

RH-80 

RH-50 

Sel.7 

SA-8 

LCC-236 

NDCor-67 

ND Cor-2 

UD-446 

JCr-328 

RD-366 

DH-242 

DH-206 

JCr-340 

LCC-216 

1 ^^ 1 

rield 

15.0 kg vine' (fresh) 

8.0 kg vine' (fresh) 

9.0 kg vine"' (fresh) 

8.0 kg vine' (fresh) 

2.665 kg plan' (fresh) 

328.5 kg ha'(dry) 

132.3 kg ha ' ' (dry) 

528.3 kg ha ' (dry) 

388.71 kg ha"' (dry) 

11.6 kg 3 m'^bed 

24.43 t ha"' (fresh) 

52.30 t ha "' (fresh) 

50.48 t ha"' (fresh) 

14.4 kg 3 m"' bed 

38.61 t ha ' (fresh) 

27.84 t ha ' (fresh) 

25.15 t ha"' (fresh) 

31.31 t ha"' (fresh) 

38.43 t ha ' (fresh) 

35.86 t ha"' 

64.12 t ha"' (fresh) 

63.66 t ha' (fresh) 

102.20 g tree"' (dry) 

148.30 g tree"' (dry) 

1201 kg ha"' 

1940 kg ha ' 

1870 kg ha"' 

1830 k ha"' 

1747 kg ha"' 

1750 kg ha"' 

2091 kg ha"' 

2031 kg ha ' 

1856 kg ha"' 

863 kg ha"' 

Type of trial 

Germplasm 

Germplasm 

CVT 

CVT 

Germplasm 

CVT 

CVT 

CVT 

lET 

Germplasm 

CVT 

Germplasm 

Germplasm 

Germplasm 

Germplasm 

CVT 

CVT 

CVT 

CYT 

CYT 

lET 

lET 

Germplasm 

CVT 

Germplasm 

Germplasm 

Germplasm 

Germplasm 

CVT 

lET 

lET 

lET 

lET 

lET 
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Centre 

Jobner 

Jobner 

Jagudan 

Jobner 

Hisar 

Kumarganj 

Hisar 

Jobner 

Jagudan 

Dholi 

Hisar 

Guntur 

Kumarganj 

Jobner 

Diioli 

Guntur 

Kumarganj 

Coimbatore 

Crop 

Coriander 

Cumin 

Cumin 

Fennel 

Fennel 

Fennel 

Fennel 

Fennel 

Fennel 

Fennel 

Fenugreek 

Fenugreek 

Fenugreek 

Fenugreek 

Fenugreek 

Fenugreek 

Fenugreek 

Fenugreek 

Entry 

UD-728 

UD-797 

VC-341 

VC-345 

JC-2000-72 

JC-2000-21 

JC-95-12 

JC-95-30 

JC-96-18 

HF-125 

HF-107 

UF-177 

UF-178 

HF-116 

RF-15 

NDF-5 

RF-31 

HF-125 

HF-118 

UF-175 

UF-145 

JF-501-2 

JF-472-3 

RF-31 

RF-21 

GC-94 

LFC-112 

NDM-25 

NDM-5 

UM-351 

UM-352 

RM-5/90 

JF-244 

NDM-19 

NDM-25 

JF-270 

1 '̂̂  

rield 

1080 kg ha-

1061 kg ha 

370 kg ha ' 

396 kg ha'' 

1066 kg ha-

984 kg ha ' 

1042 kg 

1034 kg 

1009 kg 

ha-

ha-

ha-

915 g plot' 

912 g plot' 

1602 kg 

1967 kg 

1871 kg 

1833 kg 

1960 kg 

1820 kg 

2080 kg 

1960 kg 

1090 kg 

1053 kg 

2404 kg 

2342 kg 

1350 kg 

1350 kg 

2110 kg 

1632 kg 

2730 kg 

2270 kg 

1670 kg 

1535 kg 

ha-

ha-

ha-

ha" 

ha-

ha 

ha 

ha-

ha-

ha 

ha-

ha-

ha-

ha-

ha-

ha-

ha-

ha-

ha' 

ha" 

920 kg ha"' 

1009 kg 

2160 kg 

2130 kg 

ha-

ha" 

ha-

606 kg ha' 

Type of trial 

lET 

lET 

CVT 

lET 

CVT 

CVT 

lET 

lET 

lET 

Germplasm 

Germplasm 

CVT 

CVT 

CVT 

CVT 

CVT 

CVT 

lET 

lET 

lET 

lET 

lET 

lET 

CYT 

CYT 

Germplasm 

Germplasm 

Germplasm 

Germplasm 

CVT 

CVT 

CVT 

CVT 

CVT 

CVT 

CVT 
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Centre 

Jagudan 

Dholi 

Hisar 

Dholi 

Hisar 

Jobner 

Guntur 

Jagudan 

Crop 

Fenugreek 

Fenugreel< 

Fenugreek 

Fenugreek 

Fenugreek 

Fenugreek 

Fenugreek 

Fenugreek 

Entry 

JF-244 

JF-270 

HM-350 

UM-305 

HM-444 

JF-244 

RM-70 

RM-18 

HM-219 

HM-232 

NS-2003-1 

NS-2003-4 

LFC-84 

LFC-87 

JFg-239 

JFg-273 

ridd 

2011 kg 

1956 kg 

1960 kg 

1940 kg 

2050 kg 

1960 kg 

1660 kg 

1530 kg 

2607 kg 

2547 kg 

1444 kg 

1429 kg 

1366 kg 

1354 kg 

2066 kg 

2025 kg 

ha' 

ha' 

ha' 

ha' 

ha' 

ha' 

ha' 

ha' 

ha' 

ha' 

ha' 

ha' 

ha' 

ha' 

ha' 

ha' 

Type of trial 

CVT 

CVT 

CVT 

CVT 

CVT 

CVT 

lET 

lET 

lET 

lET 

lET 

lET 

' lET 

lET 

lET 

lET 
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Promising lines identi f ied for qual i ty parameters at AICRPS Centers 

Centre Crop 

Pampadumpara 

Sakleshpur 

Solan 

Pottangi 

Pottangi 

Pottangi 

Coimbatore 

Dapoli 

Ambalavayal 

Jobner 

Jobner 

Jagudan 

Jobner 

Entry Quality Parameters Type of trial 

Cardanfiom 

(Malabar type) 

Cardamom 

(Malabar type 

Cardamom 

(Mysore type) 

Ginger 

Ginger 

Turmeric 

Turmeric 

Turmeric 

Cinnamon 

Cinnamon 

Coriander 

Cumin 

Cumin 

Cumin 

PS-27 

PS-27 

MCC-61 

50/04 

SG 827 

V S - 2 

ACC-117 

VC-8 

Tur.No.l 

Tur.No.l 

Acc-584, 585 

Roma 

CL-67 

A-65 

A-203 

SL-44 

Volatile Oil (7.3%) 

Volatile oil (7.1%) 

Volatile oil (6.9%) 

Dry matter (21.00%) 

Oleoresin (6.57%) 

Dry matter (21.60%) 

Crude fiber (3.89%) 

Dry recovery (23.4%) 

Dry recovery (24.2%) 

Essential oil (4.5%) 

Curcumin (5.5%) 

Dry recovery (26.4%) 

Curcumin (6.0%) 

Curcumin (6.05%) 

Bank oil (3.19%) 

Leaf oil (3.05%) 

Leaf oil (4.00%) 

Germplasm 

CVT 

CVT 

Germplasm 

Germplasm 

CVT 

CVT 

CVT 

CVT 

CVT 

CVT 

CYT 

CYT 

Germplasm 

Germplasm 

CVT 

UD-797 

UD-728 

DH-234 

UD-42 

VC-341 

JC-2000-21 

JC-2000-72 

VC-344 

VC-343 

5 

Volatile oil yield 

(4.03 I/ha) 

Volatile oil yield 

(3.78 1 ha') 

Volatile oil (0.51%) 

Volatile oil yield 

(4.79 1 h a " 

Volatile oil yield 

(12.16 1 ha') 

(11.98 1 ha'" 

Volatile oil (5.00%) 

Volatile oil (4.93%) 

Volatile oil (4.65%) 

6 

lET 

lET 

CVT 

CVT 

CVT 

CVT 

CVT 

CVT 

CVT 
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Centre 

Jobner 

Jagudan 

Jobner 

Crop 

Fennel 

Fennel 

Fennel 

Reaction to Pest and di 

Centre 

Jobner 

Coimbatore 

Jobner 

Coimbatore 

Jagtial 

Crop 

Coriander 

Coriander 

Fenugreek 

Turmeric 

Turmeric 

Entry 

VC-345 

VC-343 

UF-177 

UF-178 

RF-31 

RF-21 

RF-31 

UF (M)-l 

UF (M)-l 

UF-175 

Quality Parameters 

Volatile oil yield 

(15.56 1 h a " 

Volatile oil yield 

(14.35 1 ha'') 

Volatile oil yield 

(34.14 1 ha') 

Volatile oil yield 

(34.11 1 ha') 

Volatile oil (2.35%) 

Volatile oil (3.0%) • 

Volatile oil (2.8%) 

Volatile oil (2.95%) 

Volatile oil yield 

(29.52 1 ha') 

Volatile oil yield 

(26.17 1 ha') 

iseases in spice crops at AICRPS Centres 

Pest/disease 

Wilt, powdery mildew 
and stem gall 

Root-knot nematode 

Powdery mildew 

Root rot, downy mildew 

Root rot, downy mildew 

Leaf spot & leaf blotch 

Rhizome rot 

Leaf spot 

Taphrina Leaf blotch 

03 

Entry 

UD-480, UD-728, 797, 796 

RCr-20, UD-262, 
UD-446 & 480 

Cor-387, DH-246, RD-120 

UM-351 
& powdery mildew 

UM-352 
& powdery mildew 

CL-31, 32,33,34,54 & CL-55 

RH-5 & Duggirala Red 

JTS-401 & 402, TCP-1, 
TCP-2, TCP-11 & NDH-18 

ACC-584, PTS-59, 11,55,52, 
ACC-593, 595, 657, TCP-11, 

Type of trial 

CVT 

CVT 

CVT 

CVT 

CVT 

CVT 

CVT 

lET 

lET 

lET 

RH-13/90, 9/90, IT-1, 2,3,4,5 

& Duggirala Red, JTS-406, 407, 

408,409,410 & 411 

Reaction 

Immune 

Resistant 

Resistant 

Immune 

Resistant 

Resistant 

Resistant 

Resistant 

Resistant 
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ICAR - ADHOC PROJECTS 

L 1. Project title Identification and develop­
ment of diagnostics for the 
viruses causing stunted dis­
ease in black pepper 

2. Investigator (s) : A. Ishwara Bhat 
R. Suseela Bhai 

3. Location Indian Institute of Spices 

Research, Calicut 

4. Duration : 1-7-2003 to 30-6-2006 

5. Total cost of the scheme : Rs.l5, 29,616/-

6. Progress of work: 
Serological analysis of stunted disease of black pep­

per isolates revealed the association of Cucumber mo­
saic virus{(y[V) and a badnavirus serologically related 
to Banana streak vims CMV could be easily transmitted 
mechanically onto several hosts belonging to 
Chenopodiacae, Cucurbitaceae and Solanaceae, while 
badnavirus failed to be transmitted mechanically onto 
any of the hosts tested. 

The badnavirus particles were purified from infected 
black pepper leaves collected from IISR Farm, 
Peruvannamuzhi. Electron microscopy of negatively 
stained purified preparation showed the presence of 
baciiliform particles of about 120 x 30 nm in diameter. 

The antiserum against badnavirus was raised in New 
Zealand white rabbit by injecting the purified virus par­
ticles. Immunoglobulin G (IgG) was purified from the 
crude polyclonal antiserum and coupled with the en­
zyme alkaline phosphatase. Double antibody sandwich 
(DAS) EUSA method was standardized for the detec­
tion of badnavirus in diseased black pepper leaves col­
lected from different regions of Karnataka and Kerala. 

In order to recover virus-free plants from the in­
fected ones, meristem culture is being attempted. Mer-
istem incubated in MS basal medium without any growth 
regulator regenerated the shoot system and is being 
maintained in the rooting medium for rooting. Death of 
meristem due to polyphenolic exudates, contamination 
due to endophytic bacteria and fungi are the major prob­
lems encountered during meristem culture. Efforts are 
underway to overcome these difficulties and establish 
meristem-regenerated plants. 

Technologies/ protocol / prototype/ 
model/process/product developed : A 

double antibody sandwich 
(DAS) ELISA based tech­
nique has been developed 
for the detection of 
Badnavirus in black pepper 
plants 

n. 1. Project title 

2. Investigator (s) 

3. Location 

4. Duration 

Bioecology and integrated 
management of root mea­
lybug Planococcussp. infest­
ing black pepper 

S. Devasahayam 
K.M. Abdulla Koya 
M. Anandaraj 

Indian Institute of Spices 
Research, Calicut 

1-7-2003 to 31-6-2006 

5. Total cost of the scheme: Rs. 10,84,616/-

6. Progress of work: 

Distribution : Surveys were carried out in 42 black 
pepper gardens at 14 locations in Wayanad District in 
Kerala to study the distribution of root mealybug 
{Planococas spp.) on black pepper. The pest infesta­
tion was observed in 16 gardens at 8 locations. Apart 
from an undescribed species of Planococcus, P. cMwas 
also observed to infest roots and bases of stems of black 
pepper vines. 

Bioecology : The life histories of Pianococcus sp. 
and P citri were studied. The duration of egg, larva, 
and pupa, pre-oviposition period and fecundity of fe­
males and morphometries of various stages were de­
termined. Males were not recorded in the undescribed 
species of Pianococcus and the females were ovovivipa-
rous. 

Infestations of Pianococcus spp. were observed on 
roots of 11 species of weed plants (belonging to the 
families Amaranthaceae, Araceae, Asteraceae, 
Cyperaceae, Euphorbiaceae, Fabaceae, Graminae, 
Malvaceae, Nephrolepidaceae, Scrophularaceae, 
Verbenaceae and Zingiberaceae) and also on banana, 
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coffee, Erythrina sp. and rosewood, especially during 
the summer period. Most of the infested vines were 
also infested with pathogens such as Phytophthora 
capsici, Fusarium sp., Radopholus si mi I is and 
l^eloidogyne incognita. 

Natural enemies : The larval stages of the lycaenid, 
Spalgis sp. were observed to be associated with the 
root mealybug infested vines. 

Evaluation of plant products : Alcoholic and water 
extracts of 13 plant species and 5 neem products were 
evaluated against root mealy bug in laboratory bioas-
says among which alcoholic extracts of leaves of 
Azadirachta indica and Vitex negundo and water ex­
tracts of custard apple seeds and tobacco leaves were 
found promising. 

Evaluation of bacterial Isolates: Twelve bacterial iso­
lates (promising against P. capsiciand nematodes) were 
evaluated against root mealybug in laboratory bioas-
says. However, none of the isolates was promising in 
reducing the population of root mealybug. 

Evaluation of entomopathogens .' Evaluation of 10 
isolates ofentomopathogend fungi including 5 commer­
cial formulations in laboratory bioassays indicated that 
none of them were found promising in reducing the 
population of root mealybug. 

m. 1 Project title Conservation and evaluation 
of ajwain (Trachyspermum 
ammi L.) germplasm for 
identification of high yielding 
quality oil genotypes 

Investigator (s) : R.V. Paliwal 
Rajesh Pandya 
S. R. Ahmad 

3. Location : Agricultural Research Sub­
station, Maharana Pratap 
University of Agriculture & 
Technology, Pratapgarh 
Dist., Chittorgarh 

4. Duration : 1-8-2003 to 31-7-2006 

5. Total cost of the scheme : Rs. 10,88,240/-

6. Progress of work: 

During April and May, 2004 94 germplasm collec­
tions of Ajwain were made from farmer's fields in vari­
ous districts of Rajasthan and Gujarat. These 94 
germplasm alongwith check G.A-1 were sown in aug­
mented design (single row plot) at Agriculture Research 
Sub Station, Pratapgarh in August 2004 for screening 
and evaluation. Following observations were recorded 
for seed yield and its attributing characters: 

Character Range 

Days to flower 90-100 days 

Days to mabjrity 140-160 days 

No. of primary branches per plant 7-9 

Umbels per plant 40-48 

Umbellets per umbel 16-22 

Seeds per umbellet 15-18 

Seed yield per plant 80-100 gms. 

These collections were also screened against pow­
dery mildew and leaf blight diseases. During April and 
May 2005,101 germplasm collections were made from 
different districts of Rajasthan, Madhya Pradesh and 
Gujarat. 

IV. 1. Project title : Studies on salt tolerance in 
seed spices (Fennel, Corian­
der and Fenugreek) 

2. Investigator (s) : A. C. Yadav 

Avtar Singh 

S. K. Sharma 

3. Location 

4. Duration 

Chaudhary Charan Singh, 
Haryana, Agricultural Uni­
versity, Hisar 

1-4-2004 to 31-3-2007 

5. Total cost of the scheme :,Rs. 7,52,790/-

6. Progress of work : 

Twenty five to twenty seven genotypes of fennel, 
coriander and fenugreek collected from NRCSS, Ajmer 
along with released variety of CCS HAU, Hisar were sown 
in three sets of experiments. The summary of the re­
sults of these experiments are as follows 

A) Screen house experiment' 

1. Fennel 

a) As the salinity level increased, germination was 
delayed. 
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b) Ate.OdSm' ECe, only 9 genotypes (AF-1, AF-
31, AF-64, AF-20, AF-50, AF-127, AF-74, JF-303 
and HF-33) out of 26 sown could germinate. 

At 8.0 and 10.0 dSm" ECe, seeds of none of the 
genotypes germinated. 

d) 

2. 

Growth characters like plant height and number 
of branches per plant decreased with the in­
crease in salinity level. 

e) Seed yield per plant was higher in control (5.0 
to 9.1 g) which reduced with the increase in sa­
linity levels. At 6.0 dSm'' salinity AF-127 gave 
highest (3.1g) seed yield followed by AF-1 (3.0g). 

Coriander 

Germination was delayed with increase in salin­
ity level. 

At 6.0 dSm' salinity, 8 genotypes (ACR-12, ACR-
102, ACR-119, ACR-193, ACR-123, ACR-230, 
ACR-53 and Hisar Anand) were able to germi­
nate. 

a. 

b. 

c. 

d. 

Growth parameters like branches per plant and 
plant height were higher in control which were 
decreased with the increase in salinity level. 

V. 1. Project title 

In non saline control, yield of 25 genotypes sown 
ranged from 3.9 to 7.7g per plant. However at 
6.0 dSm'̂  salinity, per plant yield of the 8 geno­
types survived ranged from 2.2 to 3.7g. ACR-12 
gave maximum per plant (3.7 g) yield at 6.0 dSm 
* salinity which was followed by ACR-53 (3.1g). 

3. Fenugreek 

a. In non saline control all the 27 genotypes sown 
gemninated on 6 day. At 6.0 dSm' salinity level 
also, the seeds of all the 27 genotypes germi­
nated but delayed (18 to 23 days). 

b. At 8.0 dSm"' ECe, only 12 genotypes were able 
to germinate (22 to 27 days). No genotypes could 
germinate at 10.0 dSm"' salinity level. 

c. After 30 days of germination, none could survive 
at 6.0 and 8.0 dSm' ECe except in control and 3 Location 
at 4.0 dSm"' salinity. 

B) Induction of salt tolerance 

a. Germination of fennel and coriander could take 
place upto 8.0 dSm' salinity in all the cycocel 

treatments, although it was delayed at higher 
salinity level. 

b. At 10.0 dSm'* ECe the seeds of fennel and cori­
ander could not germinate in any of the cycocel 
treatments. In case of fenugreek, with the seed 
treatments of cycocel the seeds were able to 
germinate even at 10.0 dSm"' salinity. 

c. Cycocel 500 ppm was most effective in terms of 
growth and yield of the three crops. 

d. In fenugreek cv. Hisar Sonali the plant could sur­
vive upto 6.0 dSm'' salinity with cycocel 500 ppm 
treatments which gave 6.2 g per plant yield. 

e. In case of salt solution dipping of seeds in 6.0 
dSm'' EC was found effective in temis of growth 
and yield parameters in the three crops tested. 

Q Growing of genotypes in natural land areas 
suffering from salinity 

The genotypes (26 to 27) of the three crops were 
sown in half an acre of saline field (salinity ranged from 
4.2 to 8.5 dSm'̂  ECe). 

a) In fennel, AF-1, AF-31, AF-64, AF-20, AF-50, AF-
127 and HF-33 genotypes were found tolerant 
to salinity. 

b) In coriander, ACR-12, ACR-102, ACR-119, ACR-
193, ACR-123, ACR-230, ACR-53 and Hisar Anand 
were found in general tolerant to salinity. 

c) In fenugreek the seeds of 15 genotypes AM-16, 
AM-191, AM-164, AM-113, AM-124, AM-1, AM-
196, HM-3, HM-57, AM-149, AM-189, AM-109, 
AM-182, AM-170 and AM-61 were germinated 
but the plants upto harvest were survived only 
of five genotypes viz. HM-57, AM-196, AM-124, 
AM-113 and AM-191. 

2. Investigator (s) : 

Investigations on the etiol­
ogy and integrated manage­
ment of rhizome rot of gin­
ger and turmeric in north-
em Kamataka 

Srikant Kulkarni 
S. A. Kulkarni 
R. V. Hegde 

Department of Plant 
Pathology, University of 
Agricultural Sciences, Col­
lege of Agriculture, 
Dharwad - 580 005, 
Karnataka 
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4. Duration 1.7.2003 to 30-6-2005 

5. Total cost of the scheme : Rs. 16,16,307/-

6. Progress of work: 

Incidence: The incidence of rhizome rot was very 
severe on ginger than turmeric in all the localities sur­
veyed. The severity of this disease was up to 60 % in 
ginger and the maximum incidence was recorded in 
Uttara Kannada district in Karnataka. Whereas, on tur­
meric crop, the incidence was observed in sporadic fomri 
with the maximum incidence of 3 % in Belgaum district. 
None of the ginger varieties showed resistance to rhi­
zome rot. The field experiments conducted at Bidar and 
Sirsi areas revealed that, integrated management ap­
proach with Metalaxyl-MZ, Neem cake. Copper oxychlo-
ride and Tr/choderma recorded less incidence with high 
yield. Planting in March recorded less incidence indicat­
ing that early planting helped in escaping the crop from 
early infection leading to reduction in infection. 

Surveys conducted for the incidence of rhizome rot 
of ginger and turmeric during khariff rati season of 
2004 revealed that, rhizome rot incidence was observed 
in most of the ginger fields throughout the Karnataka. 
Maximum rhizome rot incidence (23.7 %) was recorded 
in Shimoga district followed by Kodagu (22.9%), Uttara 
Kannada (20.2%), Chickmagalur (19.0%) and Bidar 
(13.8%). Maximum incidence of 47.3% was recorded in 
Korlakotta village in Sirsi taluk of Uttara Kannada Dis­
trict. The severity of the disease is mainly attributed to 
poor drainage, heavy rainfell and use of infected rhi­
zomes. Regarding the incidence on turmeric, most of 
the turmeric growing fields showed low incidence of 
the rhizome rot incidence throughout the state. 

Screening: Among the ginger genotypes screened 
for their resistance against rhizome rot in sick soil, the 

genotype wz., Himachal Pradesh recorded lowest rhi­
zome rot incidence of 16.5%. 

Etiology: Pythium aphanidermatum (Eds.) Fitz., 
Fusarium solani {Mar.) Sacc, Sclerotium rolfsii Sacc, 
Ralstonia solanacearum Yabuuchi (Smith) and 
Meloldogyne arenaria (Neal) Chitwood were isolated 
from infected samples. Sclerotium rolfsii, R. 
solanacearum and M. arenaria were recorded for 
the first time in Karnataka. 

Integrated management'. In w?ro screening of 
botanicals revealed that, asafoetida plant extract was 
effective against P. aphanidermatum and F. solani. 
Among the biocontrol agents tested in vitro, the native 
isolate of Trichoderma harzianum (Dharwad) was ef­
fective against the above mentioned pathogens. Among 
the systemic fungicides tested, carbendazim, iprodione 
•¥ carbendazim (quintal), carboxin and among non sys­
temic fungicides emissan were found best in inhibiting 
the gnDwth of the pathogens {P. aphanidermatum dx\d F 
solani). 

In field experiments conducted at farmers' field, near 
Sirsi (Uttara Kannada), rhizomes of ginger treated with 
metalaxyl MZ (0.6 %) + soil applied with talc based Tn-
choderma harzianum {IQ kg powder mixed with FYM/ 
ha) + Eupatoriumas green manure and soil drenching 
of copper oxychloride (0.3%) as and when the disease 
appeared, recorded very less rhizome rot incidence 
(6.9%), compared to maximum incidence of 52.3% in 
control. Among the turmeric genotypes saeened for their 
resistance against rhizome rot, CO 1 recorded the low­
est rhizome rot incidence of 4.2%. 

The population of P. aphanidermatum and F solani 
was reduced after soil solarization. Among the different 
fungicides evaluated for the compatibility, metalaxyl MZ 
and captan showed maximum growth of T. harzianum. 
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LIST OF PUBLICATIONS 
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154. 
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13(1): 28-33. 
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A.D., Jambhale, N.D. and Ramana, K.V. 2004. Stud­
ies on rapid multiplication of black pepper {Piper 
nigrumL.) on soil mound. Journal of Spices & Aro-
maticcrops, 13 (1): 34-36. 

HISAR 

Kamboj, O.P., Bhatia, A.K., Batra, V. K., Thakral, K.K and 
Makhan Lai 2004. Effect of weed control treatments 
on weed spectrum and nutrient uptake by weeds in 
fenugreek. HaryanaJ. Hortic. ScL, 33 (1&2): 132-
134. 

Tehlan, S.K., Thakral, K. Kand Nandal, J.K. 2004. Effect 
of Azotobacteron plant growth and seed yield of 
fennel {Foeniculum vulgare[A\\\). HaryanaJ. Hortic. 
Sci, 33 (3&4): 287-288. 

SOLAN 

Sood, R. and Dohroo, N. P. 2004. Viability of Phyllosticta 
zingiber! Ravnakr. causing leaf spot of ginger. PI. 
Dis. Res., 19 {2): 163-166. 
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TECHNICAL PROGRAMMES 

Project Code 

a) Ongoing projects 

BLAOC PEPPER 

TiUe Centers 

P E P / a / i 

PEP/CI/l.l 

PEP/CI/2 

PEP/CI/2.1 

PEP/a/3 

PEP/CI/3.2 

PEP/CI/3.3 

PEP/CM/2 

PEP/CM/2.1 

PEP/CM/2.2 

PEP/CM/2.3 

PEP/CM/2.4 

Genetic Resources 

Germplasm collection, characterization, 
evaluation and conservation 

Hybridization Trial 

Inter-varietal hybridization to evolve high 
yielding varieties 

Coordinated Varietal Trial (CVT) 

on 1991 - Series IV 

CVT 2000 - Series V 

Nutrient Management Trial 

Effect of biofertilizers, Azospirillum on black 
pepper 

Effect of biofertilizers, 
P-solubilizer on black pepper 

Organic farming in black pepper 

Development of organic package for spices 
based cropping system - Observational trial 

Chintapalle, Dapoli, Panniyur, Pundibari, Sirsi 
and Yercaud 

Panniyur 

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

Panniyur, Sirsi, Yercaud and Ambalavayal 

Panniyur, Sirsi, Yercaud and Ambalavayal 

Panniyur, Sirsi, Yercaud and Ambalavayal 

Chintapalle, Panniyur, Dapoli and Sirsi 

PEP/CP/1 Disease Management Trial 

PEP/CP/1.2 Management of Phytophthora disease in 
black pepper nursery 

PEP/CP/1.4 Control of Phytophthora disease of black 
pepper in farmers' field - observational trial 

Chintapalle, Pampadumpara, Ambalavayal and 
Dapoli 

Mudigere, Pampadumpara, Panniyur, Sirsi and 
Ambalavayal 

PEP/CP/1.5 Phytophthora foot rot incidence in black 
pepper under different densities in an 
arecanut garden 

PEP/CP/1.6 Incidence, epidemiology and management 
of anthracnose disease of black pepper 

Panniyur and Sirsi 

Chintapalle, Dapoli, Mudigere and 
Pampadumpara 

PEP/CP/2 Pest Management Trial 

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

Pampadumpara 
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PEP/CP/2.3 

CARDAMOM 

CAR/CI/1 

CAR/CI/1.1 

CAR/CI/2 

CAR/CI/2.1 

CAR/CI/2.2 

CAR/a/3 

CAR/Cl/3.4 

CAR/CI/3.5 

CAR/a/4 

CAR/CI/4.3 

CAR/CI/4.4 

CAR/CM/1 

CAR/CM/1.3 

CAR/CM/1.4 

CAR/CM/1.5 

CAR/CM/1.6 

CAR/CP/2 

CAR/CP/2.2 

CAR/CP/2.3 

CAR/CP/2.4 

CAR/CP/2.5 

GJNQER 

GIN/O/l 

GIN/a/1.1 

Management of scale-insects of black pep­
per with organic products 

Genetic Resources 

Germplasm collection, characterization, 
evaluation and conservation 

Hybridization and Selection 

Evaluation of OP progenies under inten­
sive management 

Hybridization in cardamom 

Coordinated Varietal Trial 

CVT 2000- Series IV 

CVT2004 

Varietal Evaluation Trial (VET) 

Initial evaluation trial -1 

Initial evaluation trial - I I 

Nutrient Management Trial 

Integrated nutrient management in 
cardamom 

Effiect of bio-fertilizer, Azospirillum on 
cardamom 

Effect of biofertilizers, R solubilizers on 
cardamom 

Effect of neem cake on productivity, pest 
and disease incidence in cardamom 

Pest Management Trial 

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 

Shortly infestation on cardamom - obser­
vational trial 

Genetic Resources 

Germplasm collection, characterization. 

Pampadumpara 

Mudigere and Pampadumpara 

evaluation and conservation 

Mudigere 

Mudigere 

Mudigere, Pampadumpara, Myladumpara and 
Sakleshpur Pampadumpara, Mudigere, 
Myladumpara, Thadiyankudisai and Sakleshpur 

Mudigere 

Mudigere 

Mudigere 

Mudigere and Pampadumpara, Myladumpara 
and Sakleshpur 

Mudigere, Pampadumpara, Myladumpara and 
Sakleshpur 

Mudigere, Pampadumpara, Myladumpara and 
Sakleshpur 

Myladumpara, Sakleshpur 

Mudigere, Pampadumpara 

Mudigere, Pampadumpara 

Mudigere, Myladumpara and Sakleshpur 

Dholi, Kumarganj, Pottangi, Pundibari, Raigarh 
and Solan 
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GIN/a/2 

GIN/a/2.2 

GIN/a/3 

GIN/a/3.1 

GIN/a/3.2 

GIN/a/3.3 

GIN/a/4 

GIN/a/4.1 

GIN/CM/1 

GIN/CM/1.1 

GIN/CM/1.2 

GIN/CM/1.4 

GIN/CP/1 

GIN/CP/1.1 

GIN/CP/1.2 

GIN/CP/1.3 

GIN/CP/1.4 

GIN/CP/1.5 

TURMERIC 

TUR/a/1 

TUR/a/1.1 

TUR/a/2 

TlJR/a/2.2 

TUR/a/2.3 

•njR/a/3 

TUR/a/3.1 

TUR/a/3.2 

TUR/a/4 

TUR/a/4.1 

TUR/a/4.2 

Coordinated Varietal Trial 

CVT 2000 - Series V 

Varietal Evaluation Trial 

Comparative yield trial (CYT-I & II) 

Initial evaluation trial (lET) 

Comparative yield trial (CYT-III) 

Quality Evaluation Trial 

Evaluation of germplasm for quality 

Nutrient Management Trial 

Effect of biofertilizer, Azospirillumon ginger 

Organic farming In ginger 

Effect of micronutrients on ginger 

Disease Management Trial 

Disease surveillance and etiology of rhizome 
rot in ginger 

Biocontrol studies on rhizome rot of ginger 

Effect of seed treatment on soft rot disease of 
ginger 

Integrated management of Pythium, Fusarium 
and Ra/ston/aon ginger 

Survey and monitoring of diseases in ginger 

Genetic Resources 

Germplasm collection, characterization, 
evaluation and conservation 

Coordinated varietal trial 

CVT 2000 - Series V 

CVT-2004 

Varietal evaluation trial 

Comparative yield trial (1999-2000) 

Initial evaluation trial 

Quality evaluation trial 

Quality evaluation of germplasm 

Impact of environment on quality of turmeric 
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Pundibari, Raigarh and Solan 

Raigarh and Solan 

Solan 

Solan 

Solan 

Pundibari, Solan and Ambalavayal 

Dholi, Solan 

Dholi, Kumarganj, Pottangi, Pundibari 
and Raigarh 

Dholi, Pundibari and Solan 

Dholi, Kumarganj, Pottangi, Raigarh and 
Ambalavayal 

Pundibari 

Dholi, Kumarganj, Pundibari, Raigarh and 
Solan 

Dholi, Kumarganj, Pottangi, Pundibari 
and Raigarh 

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

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

Pundibari and Raigarh 

Dholi 

Coimbatore 

Coimbatore 
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TUR/CM/1 

"mR/CM/l.l 

TUR/CM/l.Z 

TUR/CP/1 

TUR/CP/1.1 

TUR/CP/1.2 

TUR/CP/1.3 

TUR/CP/1.4 

TltEE SPICES 

TSP/a/1 

TSP/a/1.1 

TSP/a/2 

TSP/a/2.1 

TSP/a/2.2 

TSP/CI/2.3 

TSP/CI/2.4 

TSP/CM/1 

TSP/CM/1.1 

TSP/CM/2 

TSP/CM/2.1 

TSP/CP/1 

TSP/CP/1.1 

SEED SPICES 

CORIANDER 

COR/a/1 

coR/a/1.1 

-05, AICRPS 

Nutrient Management Trial 

Effect of biofertilizer, Azospirillumow turmeric 

Organic farming in turmeric 

Disease Management Trial 

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

Chemical control measures against leaf blotch 
disease of turmeric 

Effect of seed treatment on leaf spot and leaf 
blotch diseases of turmeric 

Investigations on the causal organism of rhi­
zome rot of tumieric and screening of biocontrol 
agents for its management 

Genetic Resources 

Germplasm collection, characterization, evalu­
ation and conservation of clove, nutmeg and 
cinnamon 

Coordinated Varietal Trial 

CVT1992 in clove 

CVT1992 in cinnamon 

CVT 2001 in nutmeg 

CVT 2001 in cassia 

Propiigation/Multiplication Trial 

Softwood grafting in clove 

Irrigation Trial 

Drip irrigation in clove and nutmeg 

Disease Management Trial 

Survey for disease incidence in tree spices 

Genetic Resources 

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

Coimbatore, Kumarganj, Pundibari and 
Ambalavayal 

Pundibari 

Coimbatore, Dholi, Jagtial, Pundibari and 
Raigarh 

Pundibari 

Dholi, Kumarganj, Pundibari and Raigarh 

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

Dapoli and Yercaud/ Pechiparai 

Pechiparai 

Ambalavayal 

Dapoli, Sirsi, Pechiparai and Ambalavayal 

Dapoli, Sirsi, Pechiparai and Ambalavayal 

Dapoli 

Pechiparai 

Dapoli, Pechiparai and Ambalavayal 

Coimbatore, Dholi, Guntur, Hisar, Jagudan, 
Jobner and Kumarganj 
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COR/a/1.2 

COR/a/2 

COR/a/2.1 

COR/a/2.2 

COR/a/2.3 

COR/a/2.4 

COR/a/2.5 

COR/a/3 

COR/a/3.2 

COR/a/4 

COR/a/4.1 

COR/CM/1 

COR/CM/1.1 

COR/CM/1.2 

COR/CP/1 

COR/CP/1.1 

COR/CP/1.2 

COR/CP/1.3 

COR/CM/1.3 

COR/CM/1.4 

CUMIN 

cuM/a/1 
cuM/a/i.i 

CUM/a/3 

CUM/a/3.3 

Inter varietal hybridization for evolving high 
yielding varieties 

Coordinated Varietal Trial 

O/T 1993 - Series II 

CVT 1996-Series III 

CVT 1998 - Series IV 

CVT 2001 - Series V 

CVT - Production of leafy type coriander 
during off-season 

Varietal Evaluation Trial 

Initial evaluation trial 

Quality Evaluation Trial 

Quality evaluation in coriander 

Nutrient Management Trial 

Response of coriander to micronutrients 

Effect of biofertilizer, Azospirillum on 
coriander 

Disease Management Trial 

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

Management of wilt and pow/dery mildew 
diseases in coriander 

Management of powdery mildew and stem 
gall in coriander 

Effect of bio-regulators on coriander 

Identification of drought/alkalinity tolerant source 
in coriander 

Genetic Resources 

Germplasm collection, characterization, evalua­
tion conservation and screening against diseases 

Coordinated Varietal Trial 

CVT 2001-Series V 

Jobner 

Kumarganj and Raigarh 

Kumarganj 

Guntur 

Coimbatore, Hisar, Jobner, Kumarganj 
and Raigarh 

Coimbatore, Guntur, Hisar and Jagudan 

Hisar 

Jobner 

Kumarganj and Guntur 

Coimbatore and Kumarganj 

Dholi 

Coimbatore, Dholi, Kumarganj and 
Raigarh 

Coimbatore, Dholi, Jagudan, Jobner, 
Kumarganj and Raigarh 

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

Coimbatore, Guntur and Kumarganj 

Jagudan,Jobner and Raigarh 

Jobner 
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CUM/a/4 

CUM/a/4.1 

CUM/a/5 

ajM/a/5.1 

CUM/CM/l 

CUM/CM/1.2 

CUM/CP/l 

aJM/CP/1.3 

CUM/CP/2 

CUM/CP/2.1 

FBMEL 

FEL/a/1 

FNL/a/1.1 

FNLya/2 

FNU/a/2.1 

Varietal Evaluation Trial 

Initial evaluation trial 

Quality Evaluation Trial 

Quality evaluation in cumin 

Nutrient Management Trial 

Identification of drought tolerance 
source in cumin 

Disease Management Trial 

Management of wilt and blight diseases 
in cumin 

Pest Management Trial 

Integrated management of pests and disease 
of cumin 

Genetic Resources 

Germplasm collection, characterization, evalu­
ation, conservation and screening against dis­
eases 

Hybridization Trial 

Mutation studies and crossing programme in 
fennel 

Jobner 

Jobner 

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

m L / a / 3 Coordinated Varietal Trial 

FNI7CI/3.2 CVT 2001- Series -IV 

FNiyCI/3.3 CVT-2004 

mLya /4 varietal Evaluation Trial 

FNL/CI/4.1 Initial evaluation trial 

FNL/CI/4.2 Comparative yield trial 

FNL/a/5 Quality evaluation trial 

FNiya/S.l Quality evaluation in fennel 

FNL/CM/1 Nutrient Management Trial 

FNL/CM/1.2 Effect of biofertilizer, Azospirillumon fennel 

FNI7CM/1.3 Identification of drought/ 
alkalinity tolerance source in fennel 

Ajmer 

Jagudan and Jobner 

Jobner 

Dholi, Hisar, Jagudan, Jobner and 
Kumarganj 

Jagudan 

Jobner 

Hisar, Kumarganj 

Dholi, Hisar, Jagudan, Jobner and 
Kumarganj 

Hisar, Jobner and Jagudan 

Dhdi 

Jobner 

Jagudan and Kumarganj 

Kumarganj 
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FENUGREEK 

PGK/a/1 

FGK/a/1.1 

PGK/a/2 

F=GK/a/2.1 

PGK/a/3 

FGK/a/3.1 

FGK/a/3.2 

FGK/a/3.3 

PGK/a/4 

F=GK/a/4.1 

F=GK/a/4.2 

PGK/a/5 

FGK/a/5.1 

PGK/CM/2 

FGK/CM/2.2 

F=GK/CM/2.3 

PGK/CP/1 

FGK/CP/1.1 

VANILLA 

VAN/a/1.1 

PAPRIKA 

PAP/a/1.1 

Genetic Resources 

Germplasm collection, characterization, 
evaluation conservation and screening 
against diseases 

Hybridization Trial 

Evolving varieties resistant to powdery 
mildew 

Coordinated Varietal Trial 

CVT1995-Series I I I 

CVT 1999-Series IV 

CVT 2001 - Series V 

Varietal Evaluation Trial 

Comparative yield trial 

Initial evaluation trial 

Quality Evaluation Trial 

Quality evaluation in fenugreek 

Nutrient Management Trial 

Effect of biofertilizers, AzospirillumI Rhizo-
b/umon fenugreek 

Identification of drought/tolerance source 
in fenugreek 

Disease Management Trial 

Biocontrol of root rot in fenugreek 

Germplasm collection, characterization. 
evaluation and conservation 

Germplasm collection, characterization. 

b) Closed projects 

BLACK PEPPER 

PEP/CP/2.2 

CARDAMOM 
CAR/CI/3.2 
CAR/CI/3.3 

Survey for the incidence of insect-pests on 
black pepper at high altitudes 

CVT 1991/1998 -Series III with Malabar types 
CVT 1991/1998 -Series III with Mysore types 

Dholi, Guntur, Hisar, Jagudan, Jobner and 

Kumarganj 

Jagudan, Jobner amd Kumarganj 

Guntur, Kumarganj 

Kumarganj 

Coimbatore, Hisar Jobner and Kumarganj 

Guntur, Hisar and Jobner 

Dhdi 

Coimbatore, Jagudan and Kumarganj 

Coimbatore and Guntur 

Coimbatore 

Panniyur, Pechiparai, Ambalavayal, 
Myladumpara, Coimbatore, Mudigere, 
Dapoli and Sirsi 

Pechiparai, Myladumpara, Guntur, 
Coimbatore and Yercaud 

Pampadumpara 

Sakleshpur 
Sakleshpur 
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CAR/CI/4.1 

CAR/CI/4.2 

CAR/a/5.1 

CAR/CP/2.1 

CAR/CP/2.2' 

GINGER 

GIN/a/2.2 

GIN/a/3.1 

GIN/a/3.2 

GIN/CM/1.1 

GIN/C:M/I.2 

GIN/CP/1.2 

GIN/CP/1.3 

TURMERIC 

T\JR/a/2.2 

TUR/a/S.l 

TUR/a/3.2 

TUR/a/4.2 

TUR/CM/1.1 

TUR/CM/1.2 

CORIANDER 

COR/a/2.2 

COR/a/2.4 

COR/a/3.2 

COR/CM/1.2 

COR/CP/1.2 

CUMIN 

ajM/a/3.3 

ajM/a/4.1 

Yield evaluation of open pollinated 
seedling progenies (VET-I) 

Yield evaluation of promising cardamom 

selection (VET-II) 

Screening cardamom clones for abiotic stress 

Evaluation of plant based insecticides for the 

control ofthrlps and fruit borers in cardamom 

Management of root grub of cardamom 

CVT 2000- Series V 

Comparative yield trial 

Initial evaluation trial 

Effect of biofertilizer, Azospirillumou ginger 

Organic farming in ginger 

Biocontrol studies on rhizome rot of ginger 

Effect of seed treatment on soft rot disease 

of ginger 

CVT 2000 - Series V 

Comparative yield trial (1999-2000) 

Initial evaluation trial 

Impact of environment on quality of turmeric 

Effect of biofertilizer, Azospirillumon turmeric 

Organic farming in turmeric 

CVT 1996-Series I I I 

CVT 2001 - Series V 

Initial evaluation trial 

Effect of biofertilizers, Azospirillumox\ coriander 

Management of wilt and powdery mildew 

diseases in coriander 

CVT 2001 Series V 

Initial evaluation trial 

1 *̂̂l 

Mudigere 

Mudigere 

Mudigere 

Mudigere 

Pampadumpara 

Chintapaile and Pottangi 

Pottangi 

Pottangi 

Pottangi and Raigarh 

Pottangi and Raigarh 

Pundibari 

Dholi 

Pottangi 

Jagtial and Pottangi 

Pottangi 

Pottangi 

Pottangi and Raigarh 

Raigarh 

Dholi 

Dholi, Guntur and Jagudan 

Dholi, Guntur, Jagudan and Jobner 

Jobner 

Jobner and Jagudan 

Jagudan 

Jagudan 



CUM/a/4.2 

CUM/CM/1.1 

CUM/CP/2.1 

FENNEL 

FNiya/3.2 

FNiyCM/1.2 

FENUGREEK 

FGK/a/1.1 

FGK/a/3.2 

FGK/a/3.3 

FGK/a/4.1 

FGK/a/4.2 

FGK/CM/2.2 

Initial evaluation trial 

Effect of biofertilizers, Azospirillurno'n cumin 

Integrated management of pests and disease 
of cumin 

CVT 2001-Series -IV 

Effect of biofertilizers, AzospirillumBr\6 

P-solubilizers on fennel 

Sub project: Genotypes for un-irrigated areas 

CVT 1999 Series IV 

on 2001 - Series V 

Comparative yield trial 

Initial evaluation trial 

Effect of biofertilizers, AzospirillumI 
Rhizob/umon fenugreek 
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Jagudan 

Jagudan and Jobner 

Jagudan 

Jobner 

Jobner 

Dholi 

Dholi 

Dholi, Guntur and Jagudan 

Dholi 

Dholi and Jagudan . 

Jobner 

ACRONYMS 

PEP 

CAR 

GIN 

TUR 

TSP 

COR 

CUM 

Black pepper 

Cardamom 

Ginger 

Turmeric 

Tree Spices 

Coriander 

Cumin 

FNL 

FGK 

PAP 

VAN 

a 
CM 

CP 

Fennel 

Fenugreek 

Paprika 

Vanilla 

Crop Improvement 

Crop Management 

Crop Protection 
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STAFF POSITION 
PROJECT COORDINATOR'S CELL 

Indian Institute of Spices Research 

Calicut - 673 012, Kerala 

Project Coordinator Dr K V Ramana (upto 27.01.2005) 

DrVAParthasarathy 
(w.e.f. 27.01.05) 

Scientist SS(Hort.) 

Technical Information Officer 

Personal Assistant 

Supporting Staff 

COORDINAUNG CENTRES 

1. Cardamom Researdi Station, KAU, Pampadumpara 

DrKN Shiva 

Dr Johny A Kallupurackal 

Ms Alice Thomas 

Mr K Chandran 

1. Assoc. Professor (Pl.Breeding) 

(Posted at RARS Ambalavayal) 

2. Asst. Professor (Agron. /Hort.) 

3. Asst. Professor (Ag. Entomology) 

4. Farm Assistant (Sel. Gr.) 

5. Lab Assistant (Grade II) 

6. Peon 

2. Pepper Research Station, KAU, Panniyur 

1. Assoc. Professor (PI. Pathology) 

2. Assoc. Professor (PI. Breeding) 

3. Asst. Professor (PI. Pathology) 

4. Asst. Professor (Agro./ Hort.) 

5. Farm Supervisor (Gr. I) 

6. Farm Supervisor (Gr. II) 

7. Farm Supervisor (Sr Gr) 

8. Lab Assistant (Gr. I l l ) 

9. Peon (Sel. Gr.) 

Ms Susamma P George 

DrKVasantha Kumar 

Dr A Joseph Rajkumar 

Mr C G Pradeep 

Mr C S Manoj 

Mr Paulose Mathew 

Dr K P Mammootty 

DrVPNeema 

Dr G Sivakumar 

Vacant 

Mr P J Joseph 

MrKAKurien 

Mr P P Muralidharan 

Ms Nirmala Chellath 

K Rajeev 

3. Regional Research Station, UAS (Bangalore), Mudigere 

1. Pathologist 

2. Agronomist (Hort.) 

3. Breeder 

MrLArasumallaiah 

Dr M Dinesh Kumar 

DrB M Dushyantha Kumar 
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4. 

5. 

6. 

7. 

4. 

1. 

2. 

3. 

5 

1. 

2. 

3. 

6 

1. 

2. 

Jr. Entomologist 

Technical Assistant 

Technical Assistant 

Messenger 

DrDJemlaNaik 

Mr Narayana 

MrVMallikarjunappa 

Ms Savithri 

Agricultural Research Station, UAS (Dharwad), Sirs! 

Jr. Pathologist (Assoc. Prof.) 

Jr. Horticulturist 

Technical Assistant 

Dr. M S Lokesh 

Mr. Nagesh Naik 

Mr G V Heregowder 

Horticultural Research Station, TNAU, Yercaud 

Agnanomist (Hort.) 

Jr. Breeder (Hort.) (Posted at HRS 
Pechiparai 

Dr V Lakshmanan 

Dr PremJousha 

3. 

7 

1. 

2. 

3. 

8 

1. 

2. 

3. 

9 

1. 

2. 

3. 

10 

1. 

2. 

Lab Assistant : Mr P Pappu 

Department of Spices & Plantation Crops, TNAU, Coimbatore 

Breeder (Horticulturist) : DrSSubramanian (upto 11.5.05) 

Jr. Pathologist : DrERajeswari (upto 30.11.04) 

(Research Associate) 

Dr. K. Kumar(11.12.04to07.1.05) 

DrVSendhilvel (w.e.f. 10.1.05) 

Agricultural Assistant : Mr R Swaminathan 

Regional Agriailtural Research Station, ANGRAU, Chintapalle 

Horticulturist 

Junior Pathologist 

Technical Assistant 

Sri D Lakshminarayana (w.e.f 19-1-2004) 

Smt V Prasanna Kumari 

Vacant (since April 1990) 

Regional Agricultural Research Station, ANGRAU, Jagtial 

Jr. Pathologist 

Jr. Horticulturist 

Technical Assistant 

Dr M. Padma Sri 

Mr M Raja Naik 

Mr K Shankarajah 

Regional Agricultural Research Station, ANGRAU, Guntur 

Smt C Sarada 

Sri K Giridhar 

Mr U Veerabhadra Rao 

Horticulturist 

Jr. Breeder (Hort.) 

Sub Assistant 

Department of Vegetable Crops, Dr YSPUHF, Solan 

Breeder (Olericulturist) : Dr B N Koria 

Jr. Plant Pathologist : Dr N P Dohroo 
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3. Jr. Biochemist : DrNeerjaRana 

4. Field Assistant : Mr Rajeshwar Chauhan 

11 High Altitude Research Station, OUAT, Pottangi 

1. Breeder 

2. Jr. Breeder 

3. Jr. Technical Assistant 

4. Jr. Technical Assistant 

Dr. S. Rath (ADR in-charge) (Post Vacant) 

Mr DK Dash 

Mr RC Dash 

Mr B N Sahoo 

12 Department of Plant Breeding, SKN College of Agriculture, RAJAU, Jobner 

1. Sr. Breeder 

2. Breeder 

3. Agronomist 

4. Jr. Agronomist 

5. Jr. Plant Pathologist 

6. Jr. Biochemist 

7. Sr. Technical Assistant 

8. Jr. Technical Assistant 

13 Spices Research Station, GAU, Jagudan 

1. Sr. Plant Pathologist 

2. Jr. Breeder 

3. Technical Assistant 

Dr D L Singhania 

Dr Dhirendra Singh 

DrNLJat 

Dr. N K Jain (w.e.f. 18.10.2004) 

Mr. M P Jain 

Dr Sanjeev Agrawal (on leave) 

Dr S S Rajput 

Mr S R Kumawat 

DrKDPatel 

MrGMPatel 

Mr S R Chaudhari 

14. Department of Vegetable Crops, CCS HAU, Hisar 

1. Olericulturist/Horticulturist : 

2. Assistant Scientist (VC) : 

15. Tirhut College of Agriculture, RAU, Dholi 

1. Horticulturist 

2. Pathologist : 

DrKKThakkral 

Dr Suresh Tehlan 

3. Technical Assistant 

Dr S P Singh 

: Dr. M.M. Jha (Contract staff) 
Vacant (from 01.1.2001) 

: Contract staff 

Vacant since inception of the project 

16 Najendra Dev University of Agriculture and Technology, NDUAT, Kumarganj 

1. Horticulturist : Dr J Dixit (upto 07.4.2004) 
Dr V P Pandey (w.e.f. 28.4.2004) 

2. Jr. Pathologist 

3. Assistant Breeder 

4. Technical Assistant 

Dr R P Saxena 

Mr VK Singh 

Mr RK Gupta 

Mr V K Singh 
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17 Uttar Banga Krishi Viswa Vidhyalaya, UBKW, Pundibari 

1. Horticulturist 

2. Jr. Breeder 

3. Jr. Pathologist 

4. Technical Assistant 

5. Technical Assistant 

18 Konkan Krishi Vidya Peeth, KKV, Dapoli 

1. Horticulturist 

2. Jr. Plant Pathologist 

3. Jr. Breeder 

4. Technical Assistant 

5. Technical Assistant 

Vacant (from 20.11.2003) 

DrSKDash 

Mr S Bandyopaday 

Mr BMazunnder 

Vacant 

Dr P M Haldankar 

Dr V S Pande (upto 31.5.2004) 

Prof U A Garde (w.e.f. 14.6.2004) 

ProfRGKhandekar 

Mr S D Tambe 

Mr A B Jadhav 

19 Indira Gandhi Krishi Vishwa Vidhyalaya, IGKW, 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 D S Kshatri 

Vacant 
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METEOROLOGICAL DATA 2004 
Pampadumpara 

Month 

January 
February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Panniyur 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Mudigere 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Rainfall 
(mm) 

31.6 

31.2 

53.4 

117.6 

216.4 

331.4 

186.0 

253.2 

138.8 

232.0 

120.4 

9.8 

Rain fall 
(mm) 

-
-
-

93.3 

829.7 

1230.6 

578.3 

670.2 

196.7 

247.8 

193.3 

-

Rainfall 
(mm) 

--
-

20.6 
113.4 
308.8 
838.0 
205.2 
517.3 
131.0 
126.4 
21.4 
— 

No. of rainy 
days 

2 

2 

2 

7 

17 

22 

21 

16 

10 

13 

10 

1 

Temperature (°C) 

Max. 

25.1 

26.9 

28.8 

29.9 

23.8 

22.9 

22.5 

22.7 

25.0 

24.3 

22.7 

23.6 

Min. 

15.9 

16.4 

18.6 

19.2 

18.1 

17.9 

17.8 

17.4 

17.8 

18.1 

17.2 

15.4 

No. of rainy days Temperature (°C) 

-
-
-
5 

21 

26 

26 

24 

13 

14 

10 

-

No. of rainy 
days 

-
~ 
01 
06 
19 
21 
23 
20 
08 
04 
02 
— 

Max 

34 

35.8 

36.5 

36.5 

31.4 

29.9 

28.8 

28.9 

31.6 

32.3 

33.3 

34.9 

Temperature 
Max. 
27.66 
29.81 
31.59 
29.96 
27.40 
23.91 
25.69 
24.27 
26.30 
27.77 
32.38 
26.91 

1 "78 1 

Min. 

22 

23.6 

25.8 

26.5 

25.3 

25.3 

24.5 

24.8 

25.1 

24.8 

23.4 

20.9 

iCC) 
Min. 

14.32 
16.03 
17.69 
18.63 
20.00 
19.43 
19.16 
18.24 
18.68 
19.93 
19.26 
14.64 

Relative 

Max. 

91.3 

85.0 

91.2 

91.5 

96.8 

97.5 

97,9 

97.7 

96.9 

95.3 

94.4 

91.5 

humidity (%) 

Min. 

53.7 

40.8 

49.7 

49.3 

79.4 

84.6 

87.3 

82.0 

76.1 

76.8 

78.4 

64.6 

Relative humidity (%) 

88.1 

80.7 

85 

83.5 

90 

92.4 

91.6 

90.3 

88.6 

88.8 

91.9 

94.4 

Relative humiditv (%"! 
Max. 
88.25 
88.27 
83.74 
84.23 
83.54 
88.96 
89.64 
89.87 
89.43 
84.70 
79.30 
77.96 

Min. 
64.41 
57.03 
53.67 
58.83 
65.03 
73.90 
68.45 
74.25 
64.73 
61.19 
49.80 
41.38 
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Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Coimbatore 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Chintapalle 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Rainfall 
(mm) 

0 

0 

0 

10.80 

99.00 

543.70 

337.70 

617.20 

113.40 

24.30 

14.50 

0 

Rainfall 
(mm) 

10.0 

-

0.5 

107.2 

167.6 

51.8 

46.4 

27.0 

96.9 

288.8 

155.8 

0.4 

Rainfall 
(mm) 
3.8 
9.4 
7.0 

174.2 
46.2 
241.6 
153 

124.6 
183.6 
81.2 
31.8 

-

No. of rainy 
days 

0 

0 

0 

2 

5 

19 

22 

22 

14 

3 

2 

0 

No. of rainy days 

1 

-

-

8 

11 

7 

3 

3 

7 

15 

9 

-

No. of rainy 
days 

1 
2 
2 
9 
4 
8 
15 
13 
10 
6 
1 
-

Temperatut 

Max. 

31.26 

34.08 

34.35 

34.23 

29.03 

26.0 

25.04 

24.26 

27.52 

28.39 

29.05 

29.24 

•e CC) 

Min. 

18.10 

15.48 

19.00 

20.63 

21.55 

21.4 

21.27 

20.66 

20.35 

19.16 

16.91 

12.69 

Temperature (°C) 

Max. 

30.7 

32.4 

35.8 

35.7 

30.9 

30.6 

31.2 

31.5 

31.6 

29.9 

28.3 

29.5 

Temperature 
Max. 
26.1 
28.2 
33.5 
32.7 
31.4 
30.2 
28 

27.1 
29.1 
28.6 
28.9 
28.2 

1 ^^ 1 

(°C) 
Min. 
9.3 
11.8 
13.6 
18.8 
18.2 
20.4 
20.7 
20.9 
19.1 
17.3 
10.8 
6.3 

Min. 

19.0 

18.3 

20.8 

24.1 

22.9 

22.5 

22.6 

22.1 

22.3 

21.7 

20.8 

18.3 

Relative humidity 

Max. 

83.58 

78.32 

82.77 

71.23 

76.84 

86.33 

87.68 

92.00 

87.67 

86.65 

83.53 

80.39 

/ (%) 
Min. 

71.03 

60.96 

63.97 

53.63 

61.32 

76.87 

82.81 

86.68 

78.07 

73.42 

75.00 

61.00 

Relative humidity (%) 

Max. 

86 

80 

80 

87 

89 

83 

84 

85 

88 

91 

91 

89 

Relative humidity (%) 
Max. 
84.7 
84.8 
76.2 
71.8 
74.2 
75.4 
91.3 
84.4 
88.8 
88.6 
82 

82.7 

Mir 
54.9 
44.2 
34.9 
54.4 
58.4 
62.6 
74.3 
76.2 
75.5 
69 

45.2 
42.8 

Min. 

41 

31 

25 

44 , 

64 

57 

58 

53 

58 

63 

65 

45 

1. 
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Jagtial 

Month Rainfall (mm) Temperature ( C) Relative humidity (%) 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1.6 

0.2 

0.0 

18.8 

8.4 

48.6 

265.2 

66.0 

104.2 

35.8 

7.2 

0.0 

Max. 

29.2 

31.5 

37.9 

40.4 

40.0 

37.6 

32.1 

30.8 

33.1 

33.0 

32.2 

31.0 

Min. 

15.4 

16.6 

20.2 

24.4 

27.2 

26.8 

24.4 

24.1 

24.1 

20.7 

17.7 

12.7 

Max. 

80.5 

73.0 

66.5 

58.8 

62.9 

65.3 

81.8 

80.8 

82.1 

74.5 

70.8 

64.9 

Min. 

49.7 

35.6 

34.5 

32.8 

39.4 

45.8 

66.2 

70.5 

61.7 

45.3 

35.5 

30.8 

Guntur 

Month 

1 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Rain fall 

0 

0 

3.20 

0 

139.30 

135.10 

155.20 

92.00 

226.50 

69.70 

7.00 

0 

No. of rainy 

days 

0 

0 

1 

0 

7 

8 

12 

6 

11 

6 

1 

0 

Temperature (°C) 

Max. 

29.38 

32.25 

35.83 

37.84 

37.50 

36.63 

32.57 

34.17 

32.43 

31.06 

30.65 

30.25 

Min. 

17.20 

18.64 

22.19 

27.04 

26.65 

26.71 

24.88 

25.58 

24.43 

23.47 

20.36 

16.64 

Relative humidity (%) 

Max.Min. 

91.74 

82.75 

83.06 

74.80 

70.58 

74.06 

86.80 

73.51 

86.80 

81.83 

86.13 

86.87 

56.00 

44.68 

42.03 

45.33 

47.00 

46.00 

64.51 

53.45 

68.26 

74.93 

60.63 

56.03 

80 
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Solan 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Rainfall (mm) 

-

41.4 

-

3.4 

-

30.6 

30.4 

36.03 

-

84.0 

-

-

No. of rainy days 

-

2 

-

-

-

3 

4 

3 

-

-

-

Temperature (°C) 

Max. 

19.2 

15.1 

26.5 

31.1 

34.4 

30.1 

31.5 

27.9 

31.5 

24.7 

24.2 

24.8 

Min. 

0.7 

2.2 

7.5 

13.5 

15.7 

16.6 

20.9 

20.0 

17.1 

10.9 

5.8 

4.8 

Relative humidity (%) 

Max. 

85 

94 

67 

67 

52 

70 

84 

98 

81 

80 

83 

76 

Min. 

36 

64 

33 

33 

24 

55 

64 

82 

48 

64 

46 

32 

Pottangi 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Rain fall 

Nil 

42.5 

52.5 

18.05 

82.5 

449.5 

492.5 

242.5 

201.0 

295.5 

77.5 

— 

No. of rainy days 

Nil 

1 

2 

8 

2 

7 

14 

15 

9 

9 

2 

— 

Temperature (°C) 

Max. 

32 

30 

33 

36 

37 

32 

27 

31 

30 

30 

26 

26 

Min. 

11 

17 

22 

20 

23 

22 

22 

21 

22 

20 

14 

13 

Relative humidity (%) 

Max. 

70.5 

90 

85 

98 

95 

100 

100 

100 

98 

100 

100 

90 

Min. 

58 

60 

58 

40 

40 

60 

80 

65 

60 

70-

60 

50 

81 
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Jobner 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Jagudan 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Rainfall (mm) 

0 

0 

0 

3.1 

4.6 

8.2 

192.5 

231.5 

4.8 

21.8 

0 

0 

Rain fall 

(mm) 

-

-

-

-

421 

32 

-

96 

-

5 

-

-

No. 

0 

0 

0 

14 

2 

0 

0 

of rainy days 

No. of rainy 

days 

-

-

-

-

2 

3 

-

6 

-

1 

-

-

Temperature 

Max. 

22.04 

28.27 

36.27 

38.60 

41.15 

37.37 

36.76 

31.50 

35.70 

31.74 

30.20 

24.85 

(°C) 

Min. 

4.90 

6.97 

13.35 

21.58 

27.20 

27.10 

26.08 

24.13 

22.67 

15.90 

9.17 

6.47 

Temperature (°C) 

Max. 

24.6 

23.7 

34.4 

37.3 

43.4 

43.0 

37.3 

31.7 

35.3 

33.6 

34.1 

32.5 

Min. 

13.1 

10.4 

14.5 

21.9 

26.2 

26.6 

27.9 

24.6 

25.4 

24.6 

19.2 

14.8 

Relative humidity (%) 

Max. 

90.80 

78.00 

60.25 

47.80 

45.00 

54.50 

66.60 

90.50 

72.00 

78.60 

72.75 

80.25 

Min. 

45.40 

29.00 

22.75 

22.00 

19.75 

31.00 

42.00 

71.50 

39.50 

41.80 

23.75 

30.25 

Relative humidity 

(%) 

43.7 

46.6 

41.3 

40.4 

46.3 

54.1 

75.0 

89.6 

86.3 

80.7 

61.3 

52.1 

82 
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Hisar 

Month 

18.3 

February 

March 

Aprii 

May 

June 

July 

August 

September 

October 

November 

December 

Dholi 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Rainfall 

(mm) 

4.0 

56.5 

57.2 

21.0 

55.1 

61.7 

0.0 

86.6 

41.0 

36.4 

0.0 

2.0 

Rainfall (mm) 

40.0 

3.0 

0 

60.0 

133.0 

185.0 

520.0 

110.5 

115 

0 

0 

0 

No. of 

rainy days 

93 

6 

6 

1 

2 

3 

0 

12 

2 

2 

0 

1 

No. 

2 

1 

0 

4 

7 

11 

16 

11 

2 

0 

0 

0 

of rainy ( 

Temperature 

Max. 

54 

20.5 

27.8 

38.3 

38.8 

37.6 

39.2 

33.9 

35.4 

31.1 

28.8 

22.4 

(°C) 

Min. 

, 7.4 

13.1 

19.6 

23.3 

24.6 

27.4 

25.0 

22.5 

16.4 

9.3 

6.2 

Jays Temperature ( C) 

Max. 

18.5 

25.2 

32.3 

33.1 

35.3 

33.5 

31.7 

32.8 

33.3 

31.1 

28.3 

23.8 

Min. 

9.5 

11.2 

17.4 

22.0 

24.2 

26.1 

26.7 

27.7 

26.9 

21.4 

14.5 

11.6 

Relative humidity (%) 

Max. 

January 

93 

94 

59 

61 

70 

69 

88 

79 

88 

90 

94 

Min. 

22.23 

58 

51 

25 

31 

43 

41 

65 

44 

43 

35 

49 

Relative humidity (%) 

Max. 

89 

84 

83 

79 

80 

84 

88 

85 

88 

88 

88 

90 

Min. 

68 

46 

44 

54 

49 

64 

74 

72 

68 

54 

45 

56 

83 
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Kumarganj 

Month 

January 

February 

March 

April 

May 

July 

August 

September 

October 

November 

December 

Pundibari 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Rain (mm) 

23.0 

8.6 

11.2 

0.00 

18.4 

235.8 

152.6 

109.9 

40.4 

0.00 

0.00 

Rainfall (mm) 

-

-

16.0 

216.0 

315.0 

425.0 

813.4 

245.0 

656.4 

-

-

-

No. of 

rainy days 

8.00 

3.00 

2.00 

0.00 

3.00 

14.00 

12.00 

9.00 

2.00 

0.00 

0.00 

Temperature ("C) 

Max. 

22.4 

24.5 

33.0 

38.9 

39.7 

23.4 

33.5 

33.9 

31.7 

28.2 

22.4 

Temperature ("C) 

Max. 

23.2 

25.6 

30.8 

32.0 

33.6 

36.6 

32.9 

33.6 

32.6 

30.3 

29.5 

27.9 

Min. 

9.5 

10.1 

17.1 

18.7 

19.8 

22.1 

22.0 

23.4 

22.7 

18.4 

13.2 

9.8 

Min. 

7.5 

10.5 

16.0 

17.9 

23.0 

26.1 

26.2 

25.1 

18.6 

11.1 

8.0 

Relative humidity (%) 

Max. 

88.0 

90.0 

91.8 

92.2 

81.6 

89.4 

91.3 

91.0 

89.5 

85.2 

85.2 

Min. 

57.2 

51.6 

35.7 

23.2 

25.7 

72.5 

75.1 

71.0 

28.4 

42.3 

56.2 

Relative humidity (%) 

Max. 

85 

90 

91 

90 

94 

94 

95 

96 

94 

95 

91 

89 

Min. 

62 

57 

60 

65 

70 

74 

75 

72 

81 

80 

76 

58 

84 
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Dapoli 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Raigarh 

Month 

January 

February 

March 

April 

May. 

June 

July 

August 

September 

October 

November 

December 

Rainfall 

(mm) 

0.0 

3.0 

0.0 

00 

88.3 

1097.6 

1093.0 

915.3 

322.0 

20.8 

17.4 

00 

Rainfall (mm) 

-

-

-

-

-

15.68 

33.60 

47.30 

0.63 

4.50 

-

4.32 

No. of 

rainy days 

0 

1 

0 

00 

7 

21 

29 

26 

18 

1 

2 

00 

Temperature ( C) 

Max. 

31.1 

32.8 

33.8 

33.2 

33.4 

29.9 

28.1 

27.0 

29.0 

32 

32.8 

81.0 

Temperature (°C) 

Max. 

21.77 

28.50 

35.70 

41.73 

41.70 

42.86 

34.45 

29.61 

33.26 

28.93 

28.10 

25.35 

Min. 

11.93 

16.96 

21.06 

23.16 

29.19 

16.13 

25.45 

25.61 

28.96 

23.64 

15.26 

11.38 

Min. 

•14 

14 

16.4 

19.5 

24.1 

23.3 

23.1 

23.0 

22.0 

19-5 

17.4 

15.0 

Relative humidity (%) 

Max. 

95 

93 

89 

93 

92 

94 

97 

97 

98 

93 

94 

95 

Min. 

60 

49 

49 

75 

69 

87 

92 

94 

89 

71 

61 

43 

Relative humidity (%) 

Max. 

73.22 

68.79 

71.22 

68.53 

69.38 

84.03 

91.58 

89.83 

81.39 

83.09 

79.36 

74.25 

Min. 

46.06 

44.71 

28.22 

26.80 

31.51 

55.03 

74.77 

71.87 

67.96 . 

67.19 

53.10 

50.96 

85 
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Pechiparai 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

Septenfiber 

October 

November 

December 

Rainfall (mm) 

25.2 

54.3 

68.9 

241.4 

367.4 

257.5 

161.5 

66.4 

233.2 

175.9 

86.1 

54.4 

No. of rainy days 

2 

9 

7 

10 

16 

16 

11 

6 

10 

17 

9 

4 

Temperature ( C) 

Max. Min. 

30.3 

32.4 

34.8 

34.0 

31.0 

30.7 

30.1 

31.5 

30.9 

30.5 

30.7 

34.0 

20.5 

21.3 

26.4 

22.4 

23.6 

23.3 

23.4 

23.3 

22.5 

22.9 

22.4 

21.0 

Relative humidity (%) 

75.2 

77.7 

73.2 

87.9 

89.1 

87.7 

89.5 

84.7 

88.8 

89.7 

88.0 

87.9 

86 
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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 
Fax: 0091-495-2731794 
E-mail: pcspices@yahoo.com, aicrps@iisrorg 

AICRPS CENTRES 

1 Cardamom Research Station 

(Kerala Agricultural University) 

PAMPADUMPARA-685 553 

Dist. Idukki, Kerala 

2 Pepper Research Station 

(Kerala Agricultural University) 

PANNIYUR, PB No. 113 

Kanjirangadu (RO) 

Karimbam (Via), Taliparamba -

670 142, Dist. Cannanore, Kerala 

3 Regional Research Station 

(Univ. of Agrl.Sciences, Bangalore) 

MUDIGERE-577 132 

Dist. Chickmangalur, Karnataka 

4 Agricultural Research Station (Pepper), 

(Univ. of Agril. Sciences 

Dharwad) SIRSI-581 401 

Dist. Uttara Kannada, Karnataka 

5 Horticultural Research Station 

YERCAUD - 636 602 

Dist. Salem, Tamil Nadu 

6 Dept. of Spices & Plantation Crops 

Horticultural College and Research Institute 

(Tamil Nadu Agril. University), 

COIMBATORE - 641 003 

Tamil Nadu 

7 Regional Agrl. Research Station 

(Acharya N.G. Ranga Agrl. University), 

CHINTAPALLE - 531 111, Dist. Visakha, 

Andhra Pradesh 

Telephone 

(04868) 236263 (O) 

(0471) 2479846 (R) 

(954982) 227287 (0) 
(954972) 741821(R) 

Fax/E. mail/Grams 

entojoe2003@yahoo.co.in 

(08263) 228135 (0) 

(08263) 228008 (R) 

(08384) 426797 (0) 

(08384) 482648 (R) 

(04281) 222456 (0) 
(04182) 222456 (R) 

(0422) 2431222, 
(0422) 5511284 
Extn. 284 (0) 
(0422) 2456026 (R) 

(08937) 238244 (0) 

(08937) 238258 (R) 

Fax: (08937) 238244 

Fax: 04982-227287 

E-mail: arsp@sancharnet.in 

prcp@sify.com 

Fax: 08263-228193 

E-mail: mudigere@rediffmail.com 

Einiaili.arsp@sancharnet. in 

Fax : (04281) 222387 

Gram: Farmvar 

E-mail : laksh567@yahoo.co.in 

Fax: (0422) 2445414 

Gram: FARMVAR 

E-mail: spices@tnau.ac.in 

Gram: AGRIVARSITY 
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10 

11 

12 

13 

14 

15 

16 

17 

Regional Agril. Research Station 

(Acharya N.G. Ranga Agril. University), 

JAGTIAL-505 327 

Dist. Karimnagar, Andhra Pradesh 

Regional Agril. Research Station 

(Acharya N. G. Ranga Agril. University), 

GUNTUR - 522 034 

Andhra Pradesh 

Department of Vegetable Crops (01792) 252329 (0) 

(Dr YS Parmar Univ. of Horticulture & Forestry), (01792) 229240 (R) 

Nauni, SOLAN-173 230, Himachal Pradesh 

(08724) 277281, 

277283 (0) 

(08724) 277280 (R) 

(0863) 2524053 (0) 

(0863) 2357896 (R) 

High Altitude Research Station 

(Orissa Univ.of Agrl.& Technology), 

POTTANGI-764 039 

Dist. Koraput, Orissa 

Dept. of Genetics & Plant Breeding, 

SKN College of Agriculture 

(Rajasthan Agricultural University), 

JOBNER-303 329 

Dist. Jaipur, Rajasthan 

Main Spices Research Station 

(Gujarat Agricultural University) 

JAGUDAN - 382 710 

Dist. Mehsana, Gujarat 

Department of Vegetable Crops 

(Chaudharay Charan Singh Haryana 

Agril. University) 

HISAR - 125 004, Haryana 

Department of Horticulture 

Tirhut College of Agriculture 

(Rajendra Agrl. University) 

DHOU-843 121, Musafferpur, Bihar 

Department of Vegetable Science 

(Narendra Dev University of Agril. 

& Technology), Narendra Nagar Post, 

KUMARGANJ, Faizabad-224 229, 

Uttar Pradesh 

Department of Horticulture 

(Uttar Banga Krishi Viswa Vidyalaya, 

North Bengal Campus) 

PUNDIBARI RO, Dist. Cooch Behar, W 

est Bengal - 736 165 

(06853) 252565 (0) 

(01425) 254041 (0) 

(0141) 2341910 (R) 

(02762) 285337 (0) 

(079) 2865588 (DR) 

(01662) 237720-26 

(Ext. 4207) (0) 

(01662) 227196 (R) 

(06274) 240632 (0) 

(06274) 240632 (R) 

Fax: (08274) 277283 

Gram: AGRIVARSITY 

Email: basireddy anaru@>yahoo.com 

adrjgl@rediffmail.com 

Fax: (0863) 2524073 

E-mail: aicrp_turmericjgl@rediffmail.com 

_adrlamfarm@yahoo.com 

Fax: (01792) 252242 

Gram: Vanudyan 

Email: vac@yspuhf.hp.nic.in 

Fax: (0674) 2407780 (VC) 

E-mail: dilipkumardash@yahoo.co.in 

Fax: (01425) 254022 

Gram: AGRICOL JOBNER 

E-mail: jobnerspices@rediffmail.com 

Fax: (02748) 278261 (VC) 

E-mail : aiCTpsJagudan@yahoo.com 

Fax: 01662-234613 

Gram: Agrivarcity Hisar 

E-mail: veqcrops@hau.nic.in 

Fax: 0621-2293-227 

Gram: DHUQ COLLAGRI 

(05270) 262066, 262076,Fax: (05270) 262097/262331 

262164, 262067 (0) ' tniaili_nduat@up.nic.in 

(05270) 262053, 

262459 (R) 

(03582) 222545/ 
270246/ 270249/ 
270157 (O) 
(03582) 231945 (R) 

Fax: 03582-270246/270249/225471 

Gram: PUNDIBARI 

E-mail: pundibari@redifFmail.com 
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18 Department of Horticulture (02358) 282026, Ext.448 Fax: 02358-282074 

(Konkan Krishi Vidyapeeth) (02358) 282705 (R) Gram: PRINAGRI, DAPOLI 

DAPOLI - 415 712) E-mail: swarupsawantl23@rediffmail.com 

Dist. Ratnagiri, Maharashtra 

19 Regional Agril. Research Station (07762) 222402 (0) Fax: (07762) 224886 

(Indira Gandhi Krishi Vishwa Vidyalaya), (07762) 222402 (R) 

Boirdadar Farm, 

RAIGARH - 496 001 

Dist. Chattisgarh 

VOLUNTARY CENTRES 

1 The Associate Director 

Regional Agricultural Research Station 

(Kerala Agril. University) 

AMBALAVAYAL - 673 593 

Dist. Wynad, Kerala 

2 The Professor & Head 

Horticultural Research Station 

(Tamil Nadu Agricultural University) 

PECHIPARAI - 629 161 

Kanyakumari Dist., Tamil Nadu 

3 The Scientist-in-charge 

Regional Research Station 

Spices Board (Govt, of India) 

Donigal Post, SAKLESHPUR 

Karnataka - 573 134 

4 The Director 

Indian Cardamom Research Institute 

MYLADUMPARA, Kailasanadu - 685 553 

Idukki Dist., Kerala 
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