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EXECUTIVE SUMMARYI 

The All India Coordinated Research 

Project on Spices (AICRPS) is giving 

emphasis on 12 major spices at 20 

AICRPS centres and eight voluntary cen

tres located at 15 States of India, so as to 

augment production, productivity and 

qualit}' upgradation of spices. 

The research achievements acco

mplished by the centres during 1997-98 

arc highlighted. There are 80 projects 

manned by 53 scientists supported by 32 

technical / auxiliary staff. The annual 

budget was around Rs.85 lakhs and shared 

@ 75:25 basis between ICAR and SAUs. 

The AICRPS centres strengthened the 
genetic resources by adding 40 new ac
cessions of black pepper, 68 of ginger, 67 
of turmeric, 16 of nutmeg, 19 of cinna
mon, 89 oi coriander, 22 of cumin, 60 of 
fennel and 76 of fenugreek. 

The black p e p p e r access ion 
Karimunda III registered the highest yield 
(10.2 kg green berry vine ') . The open 
pollinated progenies of pepper viz., 4879, 
5089 and 5621 performed better. The 
cardamom entries Veeraputhran, M-1 and 
SKP-14; ginger accessions Vengara, 

BDJR-1179 and V,Ej^-2 and turmeric en
tries PTS-4,JTS-16 and PTS-43 are prom
ising. As regards seed spices, LCC-128, 
LCC-15 and Ace. 745 of 
coriander; EC-279081 and JF-94-37 of 
cumin; UF-125 andJF-200 of fennel and 

acc.464, 504-1, CF-390 and JF-102 of 

fenugreek are high yielders. 

Studies on the effect of ferdlizers on 

cardamom yield at Mudigere showed that 

a fertilizer schedule 75:75:150 kg N P K 

h a ' recorded maximum yield (284 kg 

ha ' ) . 

For vegeta t ive p r o p a g a t i o n of 

nutmeg, soft wood tv '̂o leaved root stock, 

grafted with orthotropic scion, recorded 

maximum success (48.5%) at Yercaud. 

Under Jobner condition, sowing of 

coriander during first week of November 

recorded higher grain yield (1198 kg ha ' ) 

with maximum B:C ratio of 1.96. A fer

tilizer schedule of 60:30:30 kg N P K ha ' 

and a spacmg of 30x10 cm were 

optimum under Kumarganj condition. 

For fenugreek unde r C o i m b a t o r e 

condition, sowing at a spacing of 15x 

10 cm during first week of October was 

optimum. 

For management of pepper nursery 

diseases, soil solarisation (medium light 

intensity (3.3 K Lux)) with Bordeaux mix

ture (1%) as spray and drench at 15-20 

days interval resulted in the production 

of quality rooted pepper cuttings. 

For effective control of cardamom 

thrips and borer, application of phoratc 

(§ 10 g c lump' followed by two sprays 

of phosalone (0.05%) during May and 

August was effective under Mudigere. 
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The turmeric entries Kohinur and 
G.L Puram; coriander entries Rcr-41, CC-
462, ATP-77, Jco -64 and Pant Harihma; 
cumin entries RZ-19, EC-232584, EC-84-
1 and EC-73-1 and the fenugreek entries 
UM-117, UM-128, UM-140, UM-302 and 
UM-9 showed tolerance to major pest and 
diseases. 

For control of cumin diseases, use of 
biocontrol agents (T. har^tanum) rest
ricted the wilt incidence. For fenugreek 
root rot control, seed treatment with T. 
mnde was effective. 

The ginger accession V|S,-8, SG-553 
and SG-54; the turmeric accession Kurtan 
Tanake, PTS-10 and PCT-5 are promising 
for quality. 

The Quinquennial Review Team 
(QRT) consututed by ICAR under the 
Chairmanship of Dr K V A Bavappa with 
Dr R P Sharma, Dr Ra)endra Gupta, 
Dr R K Sharma and Dr S Chaudhuri as 
members and Dr A K Sadanandan as 
Member Secretary reviewed the work 
of the 20 AlCRPS centres and eight vol
untary centres for the period 1992-96 and 
gave recommendations. 

T e r m s of reference of the Q R T 

# To make a comprehensive review of 
the functioning of the Indian Institute 
of Spices Research and AlCRPS and its 
coordinated centres covering the period 

1.4.1992 to 31.12.1996 and suggest appro
priate strategies for future research. 

# To suggest the manner in which 
bnkage could be developed by the user 
agencies. 

# To assess the impact of new tech
nologies developed in improving produ
ctivity and area under these crops. 

Though the terms of reference of the 
QRT IS by and large confined to the re
view of research and technologies devel
oped for improving productivity and 
area, the team in its work has attempted 
to take a holistic review of the spice in
dustry so that research is able to meet the 
needs of the processing industry and trade 
in the context of the newly emerging sce
nario in these crops. 

The AlCRPS centres contributed 
substantially towards the production and 
distribution of quality planting materi
als. During 1997-98, the AlCRPS cen
tres produced and distributed 99,334 
numbers of rooted cuttings of pepper, 
1776 of cardamom clones, 6.52 kg carda
mom seeds, 619 cinnamon seedlings, 211 
of nutmeg grafts, 0.73 tonnes of ginger, 
8.4 tonnes of turmeric and 25.2 tonnes 
of seed spices. 

Dr A K Sadanandan 
Project Coordinatoi 
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INTRODUCTION I 

India, rightly known as the 'Land of 

Spices' IS the largest producer, consumer 

and exporter of spices. During the year 

1997-98 (April - March) India exported 

2,18,750 tonnes of spices valued 

Rs.1352.15 crores (US $ 363.62 million) 

as against an export of 2,25,295 tonnes 

valued Rs. 1230.72 crores (US $ 346.97 

million) in 1996-97. The export regis

tered an increase of 10 per cent in value 

as compared to last year. 

The export of cardamom (small), 

turmeric, coriander, cumin, fennel, curry 

powder, tamarind, asafoetida, cinnamon, 

cassia, kokum and saffron has increased 

both in terms of quantity and value dur

ing 1997-98, while the expor t of 

pepper, ginger, spice oil and oleoresins 

showed an increase in value onl}'. 

During the year, the pepper export was 
34,250 tonnes valued Rs.479.56 crores as 
against an export of 47,893 tonnes worth 
Rs.412.31 crores during 1996-97. The per 
unit value of pepper was higher (Rs. 140 
kg') as compared to Rs. 86 kg ' of the 
last year. Pepper continued to be the 
leader in spices export earnings with a 

share of 35% followed by spice oils and 

oleoresins (17%) and chilli (10%). 

The All India Coordinated Research 

Project on Spices (AlCRPS) operating in 

20 regular and eight voluntary centres 

based at 15 Agricultural Universities is 

focussing research on 12 spice crops 

which is contributing a sizeable amount 

of foreign exchange to our economy 

through production and export. The re

search achievements made by the AlCRPS 

centres, staff position and budget arc 

given in the respective chapters. The 

mandate of AlCRPS is: 

# Evolving high yielding varieties toler

ant / resistant to diseases and pests. 

# Standardisation of agro-techniques for 
the crops under different agro-climatic 
conditions 

# Evolving control measures for major 

pests and diseases and 

# Working as interface and feed back 

between SAUs, Indian Institute of Spices 

Research and Indian Council of Aiincul-

tural Research. 
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PROJECT COORDINATOR'S REPORT| 

The All India Coordinated Research 
Project on Spices (AICRPS) initiated dur
ing IV Five year plan (1971) as a 
combined project on spices and 
cabhewnut was divided into two indepen
dent projects on spices and cashewnut 
during 1986, so as to give more attention 
to carry out location specific research for 
augmenting the spices productivity and 
qualit)'. The AICRPS is concentrating 
research on 12 major spices (Black pep
per, cardamom (large and small), 
turmeric, ginger, tree spices (clove, 
nutmeg, cinnamon) and seed spices 
(coriander, cumin, fennel and fenugreek) 
in 20 coordinating and eight voluntary 
centres based at 15 agricultural universi
ties in 13 agroclimatic regions of India. 
The headquarter of AICRPS is at IISR, 
Calicut. 

His tory 

During IV Plan (1971), the spices 
project was in operation in four centres 
(Panni)'ur, Pampadumpara, Mudigere and 
Solan) on four crops (Pepper, cardamom, 
ginger and turmeric). Research on ginger, 
turmeric, and 'seed spices' (coriander, 
cumin, fennel and fenugreek) started dur
ing V Plan by including additional five 
centres (Jobncr, Jagudan, Guntur, 
Coimbatore and Pottangi). During VI 
Plan, four new centres (Sirsi, Vellanikkara, 
ChintapalJi and Yercaud) were added to 
further intensify work on pepper, ginger 

and turmeric. Two new centres (Gangtok 
and Jagtial) were added during VII Plan, 
one each for large cardamom and turmeric 
respectively. Six new centres, namely 
Hisar, Dholi, Kumargan], Dapoli, Raigarh 
and Pundibari were added during VIll 
Plan mainly to intensify research on seed 
spices, turmeric and tree spices with due 
emphasis to cover the northern region of 
the country. 

The research progress of the coor
dinating centres are reviewed during the 
annual / biennial workshops. Workshops 
were held at Coimbatore (1975), Goa 
(1978), Trichur (1981), Calicut (1983), 
Trivandrum (1985), Guntur (1987), Solan 
(1988), Coimbatore (1989), Trivandrum 
(1991), Trichur (1993), Jaipur (1995) and 
Bangalore (1997). The Quinquennial Re
view Team (QRT) reviewed the progress 
of the AICRPS centres for the period 
1992 to 1996 and gave new directions to 
meet the emerging scenario of spicc in
dustry. 

Staff and budget 

The AlCRP on Spices is supported by 
53 scientists and 32 technical and support
ing/auxiliary staff and the annua! budget 
is around Rs. 80 lakhs which is shared bv 
ICAR (75%) and SAU's (25'M,). 

Research Activities 

The research is focused on (~rop 
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Improvement, Crop Production, Crop 

Protection and Post Harvest Technology. 

There are 80 projects distributed under 

different disciplines (38 in crop improve

ment, 18 in crop producdon, 19 in crop 

protecdon and 5 in qualit}' upgradadon). 

Genetic Resources 

The AICRPS centres strengthened 

their genetic resources by collection, 

conservation, cataloguing and exchange 

between AICRPS centres, IISR, ICRI and 

NBPGR. The new collecrions added dur

ing the period are given below. 

In black pepper, the Panniyur centre 

added 22 new accessions from NBPGR, 

R.C. Vellanikkara, Tr ichur . Two 

cukiva.tcd{Karima//!gc'sara and Uddak.ara) 

and one wild accession from Malanad of 

Uttara Kannada were added at Sirsi. The 

Chintapalli centre added 13 new cultivated 

accessions. Two new collections were 

added by Pundibari centre. 

In cardamom, die Pampadumpara cen

tre added o n e new cult ivated 

accession. 

In Ginger, two accessions at Pottangi, 

27 at Dholi and 11 at Pundibari were 

added to the existing germplasm. 

In turmeric, 37 new accessions were 
added at Raigarh centre. The Pottangi, 
Pundibari and Kumarganj centres added 
foul, 14 and 12 accessions respectively. 

In tree spices, the Yercaud centre 
collected 15 new nutmeg accessions while, 
Thadiyankudisai centre collected one new 
accession. In cinnamon, the Yercaud cen

tre added one new accession. Six and 12 

accessions were added at Thadiyankudisai 

and Dapoli centres respectively. 

With respect to seed spices, Jobner 

centre added three new germplasm acce

ssions of coriander while, Jagudan added 

two accessions. Six new accessions from 

Guntur, Jobner and Jagudan were also 

added at Coimbatore centre. Eighteen 

and 60 accessions were included at Dholi 

and Kumarganj centres respectively. 

At Jobner, 15 new cumin entries were 

added, 45 at Jagudan and seven new col

lections were added at Kumarganj cen

tre. 

The Jobner centre added 28 new fen

nel accessions and Jagudan added 94 new 

collections. The Dholi and Kumarganj 

centres added six and 26 accessions re

spectively. 

The Coimbato;:e centre added eight 
new fenugreek accessions from Jobner 
and Hisar centres. Twenty new accessions 
at Guntur, five accessions at Dholi, 11 
accessions at Raigarh and 32 accessions 
at Kumarganj were also added to the 
germplasm. 

E v a l u a t i o n of g e r m p l a s m 

A p a r t from col lec t ion and 
cataloguing of genetic resources, evalua
tion of germplasm was also carried out. 

At Panniyur , the access ion 
Karimunda- III registered the highest 
yield (10.2 kg green berry vine') fol
lowed by Kaniakadan (7.1 kg vine"') and 
Kalluvally IV (6.5 kg vine '). As regards 
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open pollinated progenies, the cultures 

4879, 5089 and 5621 registered an yield 

of 9.52, 8.42 and 7.38 kg of green berries 

per vine respectively. At Chintapalli, 

a m o n g the cul t ivated access ions , 

Panniyur-1 recorded maximum yield (3.93 

kg vine "'). Among the wild collections 

Maredumalli accession registered an yield 

of 0.46 kg vine '. 

At Pampadumpara, the cardamom ac

cess ion Veeraputhran regis tered 

h ighes t yield (1.35 kg c l u m p ' ) . At 

Mudigere, the accessions EB-1277-7, P 

17,P8, CL-728, CL-692, P-12, CL-730, 

CL-757 and P-20 arc promising. 

In ginger, the accessions SG-700 (7.7 

kg 3m ^ at Solan, and V,E^ (7.8 kg 3m ^ 

at Pottangi are high yielders. In tumeric, 

tlie Curcuma longa accessions Viz., Tu. No. l , 

PTS-13 and PTS-45 and accessions of C. 

aromatica viz. , Chayapasupa - I l and 

Batas^uda and accessions of C. amada viz., 

CAM-1 and CAM-2 are the top yielders. 

At Jobner, the coriander accessions 
UD-349, UD-16, UD-595 and UD-627 are 
p romis ing . T h e access ions CS-64, 
CS-108 and CS-154 are the top yielders 
under Coimbatorc condition. At Guntur, 
the accession LCC-227 recorded highest 
yield (1100 kg ha-') followed by LCC-197 
and LCC-128. The entries RCS-13 and 
RC^S-2 under Raigarh and RCr-41, Pant 

Iricirihmci and RD-23 under Kumarganj 
are also promising. 

U n d e r G u n t u r cond i t i on , the 
fenugreek entry LFC-97 recorded die high
est yield (1150 kg ha ') followed by LFC-

84 and LFC-74. The accessions RFS-1 and 

RFS-8 are top yielders under Raigarh con

dition. At Kumargan), HM-114 recorded 

maximum grain yield (2475 kg ha ') fol

lowed by RM-1, JF-58 and HM-305. 

R e a c t i o n of g e r m p l a s m t o p e s t s 

a n d D i s e a s e s 

Under Dholi condition, Kohinur and 

G.L. Puram turmeric showed tolerance 

to leaf spot and leaf blotch. 

At Jobne r , the co r i ande r en t ry 

RCr-41 found to be tolerant to powder)' 

mildew. And the entries UD-475, CS-4 

and CS-6 showed tolerance to root knot 

nematode. The accessions CC-462, 496, 

ATP-77 and JCo. 64 showed lower wilt 

incidence under Coimbatorc condition. 

Under Dholi, the entries Pant Vlantima, 

UD-646 and Kajendra Swati are tolerant 

to stem gaU disease of coriander. 

Jn cumin, the entr ies, RZ-19 and 

EC-232584 showed lower wilt incidence 

under Jobner condition while, three en

tries viz., EC-84-01, EC-73-1 and EC-75-1 

were tolerant to I'usariu??! wWt atjagudan. 

In fenugreek entries, UM-117 and UM-
128 are tolerant to rootknot nematode. 
UM-140 and UM-141 arc free from pow
dery mildew under Jobner condition. The 
fenugreek varieues UM-302, UM-9, RJM-
5, UM-29,J. Fenu-53 and UM-66 are tol
erant to downey mildew under Dholi 
cond i t ion while , Kasunnn'thi was 
res is tant to Powdery mildew u n d e r 
Jagudan. 
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Crop Improvement 

In p e p p e r MLT, the cul ture 239 

recorded the highest berry yield foUowed 

by Panniyur-1. 

In cardamom, the entries M-1 (2.1 kg 

clump') and SKP-14 (1.9 kg clump') are 

promising at Pampadumpara. 

In gmger l E T at Pottangi, Vengara 

recorded highest fresh rhizome yield of 

23.9 t ha ' . At Solan, the enti)' BDJR 1179 

(20 t ha ' ) out yielded the check (16.33 t 

ha"'). In CYT at Pottangi, the entries V,Ej^-2 

(25.7 t ha') and V,S,-8 (20.9 t ha ' ) were 

the high yielders. Under MLT, the high

est rhizome yield (21.0 t ha ' ) was regis

tered by V,S,-8 followed by V,E^-2 (20.7 

t ha '). The entry SG-554 recorded maxi

mum yield (18.2 t ha ' ) at Solan. 

In turmeric lET at Pottangi, higher 

yield was recorded by the entries PTS-4 

(28.73 t ha •'), PTS-51 (28.51 t ha ') and 

PTS-27 (28.38 t ha '). In CYT at Jagtial, 

the long duration entry JTS-6, medium 

duration entry JTS-313 and short dura

tion entry JTS-602 recorded higher yields 

of 31.3, 29.99 and 27.44 t ha ' respec-

ovcly. Under CYT at Pottangi, the acces

sions PTS-43 (long duration) and PTS-59 

(short duration) recorded significantly 

higher yield of 25.8 t h a ' and 28.06 t 

ha ' respectively. 

In tree spices, the cinnamon accession 
Sci. 189 recorded the highest mean bark 
yield of 892 g tree "' followed by Sel. 53 
(880 g tree ') under M I T at Yercaud. At 
Ambala\-a\"al, MLT with seven entries were 

laid out and the plants were coppiced dur

ing the year. 

In l E T on coriander at Dhol i , the 

accession LCC-128 registered highest \ne\d 

(1022 kg ha •'). In MLT (1996) at Jobner, 

the entry UD- 684 recorded higher yield 

of 885 kg ha ' followed by UD-686 (872 

kg ha '). The accession LCC-15 resulted 

in highest grain yield of 961 kg ha ' over 

check (811 kg ha ') at Guntur. Under 

Coimbatore MLT (1996) the ace. 745 re

corded the maximum yield of 530 kg ha ' 

as against 453 kg ha ' recorded in check 

(CO. 3). In the comparative yield trial 

of leafy t}^e coriander at Dholi, the en

try Pant Haritima performed superior, 

due to its late flowering nature. 

In MLT (1994) at Jobner, the cumin 

entry UC-233 performed better for growth 

and )neld attributes. In cumin CVT un

der Jagudan the entry EC-279081 re

corded higher yield than control. In lET, 

the entry JC-94-37 performed better. 

In MLT (1994) at Jobner, the fennel 
entry UF-125 (RF-125) registered signifi
cantly higher grain yield (1738 kg ha "') 
and other promising entries are UF-134, 
JF-25 and HF-71. At Jagudan, the entries 
JF-200 and JF-237 arc the high yielders. 

In lET on fenugreek at Coimbatore, 
the accession 464 performed superior for 
yield (640 kg ha ' ) foUowed by ace. 390 
and ace. 169. In Jobner, the entry 504-1 
produced maximum yield of 2119 kg 
ha ' without powdery mildew incidence. 
In C Y T at C o i m b a t o r e , the ace. 
CF-390 registered highest yield of 591 kg 

file:///ne/d
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h a ' as against 439 kg h a ' in check (CO.l). 

The entries JF-102 (1017 kg ha ' ) and UM-

304 (950 kg ha ' ) gave higher yield under 

Guntur. 

In MLT (1995) at Jobner, UM-303 

(2324 kg h a ' ) , UM-304 (2183 kg 

ha ' ) and HM7IIO (2149 kg ha ' ) are the 

top yielders. 

Crop Product ion and M a n a g e m e n t 

In pepper, irrigation cum fertilizer 

trial at Sirsi recorded economic yield of 

548 g vine ' in the treatment receiving 

15O:60:210 g of NPK vine ' with irriga

tion at I W / C P E ratio of 0.33. 

In cardamom, NPK- @ 100:100:175 

Kg h a ' recorded max imum yield at 

Pampadumpara. A fertilizer schedule of 

75:75:150 kg NPK ha ' resulted in signifi

cantly Tnigher capsule \rield (284 kg ha') 

under natural shade at Mudigerc. 

In the integrated nutrient management 

of organic and inorganic manures, appli

cat ion of 100% inorganic manures 

recorded maximum green capsule yield 

(707 kg ha ') compared to all o ther 

combinations. 

In the vegetative propagation of nut
meg, orthotropic scions grafted on soft 
wood two leaved root stock recorded 
maximum success (48.5%) at Yercaud. In 
rhc drip irrigation requirement of clove, 
dr ipping of 8.0 lit. of water per day 
recorded maximum plant height (136.34 
cm) and n u m b e r of b ranches per 
plant (41.4). 

At Jobne r , sowing c o r i a n d e r 

during first week of Nov. recorded 

higher grain yield (1198 kg ha ') with 

B:C ratio of 1.96. At a fertilizer sched

ule, higher yield of 1840 kg ha ' was ob

tained under Kumargan) at 60:30:30 kg 

N, P, K ha ' . And a spacing of 30 x 10 

cm registered significandy higher yield 

(1953 kg ha ' ) . 

At Coimbatorc, sowing fenugreek dur

ing first week of October at a spacing of 

15 X 10 cm registered higher yield (1304 

kg ha ') whereas, 30x10cm spacing and a 

ferulizer schedule of 60:50:10 kg N P K 

ha"' was op t imum under Kumargan) 

condinon. 

Quality evaluation 

At Solan, the ginger accession V|S|-8 

registered maximum olcoresm (8.75'/<i) 

and R-3 the maximum essential oil (Z.iYYn). 

The SG-553, Maran, Kerala local and 

BDJR-1054 are also promising lines. The 

entry SG-54 produced highest dry matter 

content (20.57'yi,). 

In turmeric, the accessions Kiirhiu 

Tanake and PTS-5 registered highest 
curcumin content (6.34'/o) and oleoresin 
(17.38%) respectively. Maximum essen
tial oil content (9.5"/()) was observed in 
PTS-10 and maximum dry tccovery 
(30.6%) in PCT-5. 

Crop Protect ion 

For the m a n a g e m e n t of nurscrx ' 
disease {Pbjtophthora) of black pepper, use 
of biocontrol agent Tr/chodcrma viruk and 
T. har':^ianum were very effective at 

file:///rield
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Panniyur. Soil solarisation studies at Sirsi 

(for control of nursery disease) revealed 

.that .treatment with 1% Bordeaux mix

ture as spray and drench at 15-20 days in

terval resulted in the vigorous growth of 

vines in the nursery under medium light 

intensit)' of 3.3 K Lux. 

At Mudigerc, cardamom thrips and 

borer were effectively controlled by the 

application of phoratc @ lOg clump ' fol

lowed by two sprays of phosalone (0.05%) 

during May and August. The economic 

threshold level for the shoot and capsule 

borer was 10% shoot damage. 

T h e in tegra ted m a n a g e m e n t to 

control diseases of cumin at Jobner was 

progressing. Application of f. har^ianum 

(seed treatment -I- soil applicadon) plus 

spray of 0.3"/u Mancozeb + 0.3% neem 

oil + 1.0"/i Tepol was effective. As a cul

tural practice to control Alternana blight, 

sowing during second week of Nov. gave 

lower blight incidence under Jobner con

dition. 

For control of fenugreek root rot, use 
of biocontrol as seed treatment (T! mride 

@ 5g kg ' of seed) followed by applica
tion of neem cake (^ 150 kg ha"' restricted 
the disease inc idence to 5 % under 
Coimbatore condition. 

P l a n t i n g m a t e r i a l p r o d u c t i o n 

The AICRPS centres have taken up the 

production of elite / nucleus plandng 

materials/ foundation seeds of the man

date spices. They took part in the IPDS 

(Integrated programme for development 

of spices) and Spices Board sponsored 

programmes for qualit}' planting material 

production. During 1997-98 the AICRPS 

centres produced 99,334 numbers of 

rooted cuttings of pepper, 1776 of car

damom clones, 6.52 kg cardamom seeds, 

619 cinnamon seedlings, 211 of nutmeg 

grafts, 726 kg of ginger, 8.4 tonnes of 

turmeric and 25.2 tonnes of seed spices. 

T h e Qu inquenn ia l Review Team 

(QRT) constituted by ICAR under the 

Chairmanship of Dr K V A Bavappa with 

Dr R P Sharma, Dr Rajendra Gupta , 

Dr R K Sharma and Dr S Chaudhuri as 

members and Dr A K Sadanandan as 

Member Secretary reviewed the work of 

the 20 A I C R P S cen t res and eight 

voluntary centres for the period 1992-96 

and gave recommendations. 

V^-*9 
A K Sadanandan 

Project Coordinator 

30th November 1998 
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TECHNICAL PROGRAMMEJ 
l.BLACK PEPPER 

1.1 Germplasm collection, description and 
evaluation 

1.2 Inter varietal hybridization to evolve 
high yielding varieties 

1.3 Muldlocadon trials (MLTs) 

1.3.1 Muldlocadon trial of pepper genotypes 
MLT 1987 - Series III 

1.3.2 Muldlocaoon trial 
MLT 1991 -Series IV 

1.4 Irrigadon-cum-fertilizer requirements 
on pepper and arecanut in a mixed crop
ping system 

1..5 Pbytopbthora - foot rot (quick wilt) and 
nematode disease management 

1.6 Biological control of Pljytophtbora foot 
rot of black pepper 

1.7 Management of Phytophtbora foot rot 
disease in pepper 

1.7.1 Control of Pbytopbthora foot rot disease 
of black pepper in farmer's field-
obscrvational trial 

1.7.2 Studies on the control of nursery dis
ease of black pepper including 
biocontrol 

1.7.3 Pljytopbtbora foot rot incidence in dif
ferent density of black pepper in 
arecanut garden 

1.8 Control of scale insects in black pep
per 

1.9 Survey for the incidence of insect pests 
of black peppei at high altitudes 

Panniyur, Chintapalli, Sirsi, Yercaud and 
Dapoli 

Panniyur 

Panniyur and Sirsi 

Panniyur, Pampadumpara, Yercaud, 
Ambalavayal, Sirsi and Chintapalli 

Panni^oir and Sirsi 

Panniyur, Sirsi and Chintapalli 

Sirsi, Panniyur and Chintapalli 

Panniyur 

Sirsi and Pannivur 

Sirsi 

Pampadumpara 

Mudigere and Pampadumpara 

10 
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2. CARDAMOM 

2 1 Geimplasm collection, description and 

evaluation 

2.2 Multilocation trials (MLTs) 

2.2.1 MLT 1998- Series II 

2.2.2 MLT 1991-Series 111 with Malabar 

type 

2.2.3 MLT 1991- Series III with Mysore t)'pe 

2.3 Hybridization and selection in 

cardamom 

2.3.1 Yield evaluation of promising carda

mom selections - 1998 

2.3.2 Evaluation of synthetics 

2 4 Effect of fertilizer on the yield of 

cardamom 

2..S Micronutrient requirement studies 

(Influence of micronutrient on the 

yield of cardamom) 

2.6 Integrated nutrient management in 

cardamom 

2.7 Pest management in cardamom 

2.7.1 Evaluation of plant based insecticides 

for the control of thrips and borers in 

cardamom 

2.7.2 E'^timaiion of quandtative and 

qualitative loss due to thrips damage 

in cardamom 

2.7.3 BioecologN' of natural enemies of 

major pests of cardamom 

2.7.4 EsrimaDon of Joss and determinauon 

of economic threshold for cardamom 

shoot boier 

Mudigere and Pampadumpara 

Pampadumpara 

Mudigere, Appangala, 

Saldeshpur and Thadiyankudisai 

Mud ige re , A p p a n g a l a , S a k l e s h p u r and 

Myladumpara 

Mudigere 

Mudigere 

Mudigere and Pampadumpara 

Mudigere and Pampadumpara 

Mudigere and Pampadumpara 

Mudigere 

Mudigere 

Mudigere 

Mudigere 
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3. LARGE CARDAMOM 

3.1 Germplasm collection, description and 
evaluation 

3.2 Comparative yield trial (1991) 

3.3 Studies on the diseases of large 
cardamom 

4. GINGER 

4.1 Germplasm collection,description and 
evaluation 

4.2 Initial evaluation trial (lET) 

4.3 Comparative yield trial (CYT) 

4.4 Multilocadon trial 
MLT 1996-Series IV 

4.5 Studies on control of rhizome rot of 
ginger 

4.6 EvaJuadon of germplasm for qualit)' 

4.7 Biocontrol studies on rhizome rot of 
ginger (integrated management on rhi
zome rot of ginger) 

5. TURMERIC 

5.1 Germplasm collection, description and 
evaluation 

5.2 Initial evaluation trial (JET) 

5.3 Comparative yield trial (CYT) 

5.4 Multilocation trial 
MLT 1996-Series IV 

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

5.6 Effect of seed tratment in leaf blotch 
disease of turmeric/Effect of 
fungicides on leaf spot disease 

Gangtok 

Gangtok 

Gangtok 

Solan, Pottangi, Pundibari, Kumarganj, 
Dholi and Raigarh 

Pottangi and Solan 

Pottangi and Solan 

Pottangi, Kumarganj, Chintapalli, Solan, 
Pundibari and Raigarh 

Solan and Dholi 

Solan 

Solan 

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

Pottangi, Jagtial and Dholi 

Pottangi, Dholi and Jagtial 

Pottangi, Dholi, Pundibari, )agtial, 
Kumarganj and Raigarh 

Dholi and Jagtial 

Dholi 

12 
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5.7 Chemical control of Taphnna leaf spot 
disease of turmeric 

5.8 Investigation of the casual organism 
of rhizome rot disease of turmeric 
occurring in N. Telegana Zone and 
screening of biocontrol agents for the 
management 

5.9 Quality evaluation of turmeric 

6. TREE SPICES 

6.1 Germplasm collection, conservation 
and cataloguing of tree spices viz., 
clove, nutmeg and cinnamon 

6.2 Multilocation trial in clove 

6.3 Multilocation trial in cinnamon 

6.4 Vegetative propagation in nutmeg, 
clove and cinnamon 

6 5 Drip irrigation in clove and nutmeg 

6.6 Biofertilizer trial in tree spices 

6.7 Studies on fruit drop of nutmeg 

7.CORIANDER 

7.1 Germplasm collection, maintenance 
and evaluation 

7.2 Initial evaluation trial 

7 3 Multilocation trials 

7.3.1 MLT 1993-Series 11 

7.3.2 MLT 1996-Series III 

Jagtial 

Jagdal 

Solan 

Yercaud, Pechiparai, Thadiyankudisai and 
Dapoli 

Yercaud, Pechiparai and Dapoli 

Yercaud, Ambalavaj'al, Thadiyankudisai and 
Pechiparai 

Yercaud, Thadiyankudisai and Pechiparai 

Yercaud 

Yercaud 

Dapoli 

Jobner, Jagudari, Guntur , Kumargan], 
Coimbatore, Hisar, Dholi and Raigarh 

Jagudan, Guntur, Hisar, Coimbatore and 
Dholi 

Jagudan, Coimbatore, Guntur, Hisar and 
Dholi 

Jobner, Jagudan, Gunmr, Dholi, Coimbatore 
and Hisar 



7.4 Comparative yield trial of leafy type 

conandci 

7.5 A4utation breeding in coriander to 

evolve varieties with earliness and 

resistance to disease 

7.6 Response of coriander to date of 

7.7 Response of ferulity levels and plant 

spacing on yield of coriander 

7.8 Response of coriander varieties to 

seed rate 

7.9 Sur\'c\' to study the disease incidence, 

collection and idendficadon of casual 

organism 

7.10 Studies on wilt and powdery mildew 

management in coiiander/Biocontrol 

of wilt in coriander 

7.11 Qualit\ evaluation in coriander 

8. C U M I N 

8.1 Gcrmplasm collecuon, descripuon, 

evaluation and screening against 

diseases 

8.2 Initial evaluation trial 

8.3 Comparative yield trial 

8.4 Miiltilocation trial 

MLT 1994-Series 1] 

8.5 Mutation studies and hybridisation 

programmes in cumin 

8.6 Irrigarion schedules for cumin with 

reference to yield and blight disease 

8.7 Blight disease control by manipula

tion of y\gronomic practices 

Annual RepoM 1997-98, JICRPS 

Dhoh and Coimbatorc 

Jobner and Coimbatorc 

Jobner 

Kumarganj 

jobner 

Dholi 

Coimbatorc 

Jobner 

Jobner and Jagudan 

Jagudan 

Jagudan 

Jobner and Jagudan 

Jagudan 

Jagudan 

Jagudan 

14 
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8.8 Integrated management of pests and 

diseases of cumin 

8 9 hpidcmiological studies of Alternana 

blight of cumin 

8.10 Qualit\ evaluation in cumin 

9. F E N N E L 

9.1 Gcrmplasm eollecuon, description, 

evaluation and screening against 

diseases 

9.2 Initial evaluation trial 

9.3 Multilocation trial 

MLT 1994-Series II 

9.4 Yield evaluation trial 

9..5 Mutation studies and crossing 

programmes in fennel 

9.6 Response of rabi fennel to irrigation, 

nitrogen and phosphorus 

9.7 Effect of different inter and intra row 

spaemgs on yield of labi fennel 

9.8 Weed control studies in fennel 

9.9 Qualit) evaluation studies in fennel 

10. F E N U G R E E K 

10.1 Gcrmplasm collection, maintenance, 

evaluation and screening against 

diseases 

10.2 Initial c\aluation trial ( lE'l) 

10.1 Multilocation trial 

10.3.1 MLT 1993-Series 11 

10.3.2 MLT 199S-Scries 11] 

Jobner and Jagudan 

Jobner and Jagudan 

Jobner 

Jobner, Jagudan, Hisar and Dhoh 

Jagudan 

Jobner and Hisar 

Jagudan 

Jagudan 

jagudan 

Jagudan 

Hisar 

Jobner 

Jobner, Jagudan, Coimbatore, Guntur, 

Hisar, Dholi and Kumargani 

Coimbatore and Jagudan 

Coimbatore, jobner, Guntur, Hisar, Dholi 

and Kumarganj 

Guntur, jagudan, Coimbatore, Dholi, 

Hisar, Kumarganj and jobner 

15 



10.4 Evolving varieties resistant to pow
dery mildcwjrhrough mutation 
breeding and crossing programme 

10.5 Effect of time of sowing and spacing 
on the yield of fenugreek 

10.6 Response of fenugreek to Nitrogen, 
Phosphorus and Rhizobium cultures 

10.7 Response of fertility levels and 
spacing on seed yield of fenugreek 

10.8 Biocontrol of root rot disease 

Annual RepeH 1997-98, MCRPS 

Jobner and Jagudan 

Coimbatore, Dholi, Hisar and Kumarganj 

Jobner 

Kumarganj 

Coimbatore 

Discipline / Crop wise distribution of technical programme of 
AICRPS (1997-98) 

Crop 

Black pepper 

Cardamom 

Large caidamom 

Ginger 

Turmeuc 

Tree Spices 

Conandci 

Cumin 

Fennel 

Fenugreek 

Total pr(j)ccts 

Crop 
Improvement 

3 

3 

2 

4 

4 

3 

5 

.S 

5 

4 

38 

Crop 
Production 

1 

3 

-

-

-

4 

3 

1 

3 

3 

18 

Crop 
Protecuon 

5 

1 

1 

2 

4 

-

2 

3 

-

1 

19 

Quality 
Evaluation 

-

-

-

1 

1 

-

1 

1 

1 

-

5 

Total 
projects 

9 

7 

3 

7 

9 

7 " 

11 

in 

9 

8 

80 

16 
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EXPERIMENTAL RESULTS! 

BLACK PEPPER 

LI Germplasm collect ion, de
scription and evaluation 

Panmyur, Sirsi, Chintapalh, YercaudandT>apoH 

At Panniyur centre, 22 new accessions 

of black peppe r were added to the 

germplasm and a total of 87 accessions 

are maintained. Among the 65 accessions 

evaluated, 48 accessions flowered. And 

Kanmunda 111 (PRS-22) registered high

est green berry yield (10.2 kg vine'') fol

lowed by Kaniakadan (7.1 kg vine ') and 

Kalluvally IV (6.50 kg vine "'). As regards 

open pollinated progenies the cultures 

4879, 5089 and 5621 recorded an yield of 

9.52, 8.42 and 7.38 kg (green berry) 

vine 

The Sirsi centre collected two culd-

vatcd Q(^anmalligesara and Uddakard) and 

one wild access ion from Malanad 

and Uttara Kannada areas. The centre is 

maintaining a total of 72 cultivated and 

21 wild and related species of black pep

per. Among the 20 accessions planted 

for assess ing the p e r f o r m a n c e , 

Kuthiraval ly , K a r i m u n d a , M u n d a , 

Thalakkodi, Kalluvaliy-3 and Nilgiris 

started yielding during 1997-98. 

The Chintapalh centre added 13 new 

cultivated accessions and a total of 27 

cultivated and 23 wild accessions are 

maintained. 

At Yercaud, a total of 106 accessions 

which iocludes four wild types are main

tained. Fifty one accessions flowered in 

1997-98. The accessions PN-2 (Somali) 

recorded highest berry set. The new ac

cession included are ICilliyur-l and 2, 

Mulluvi 1,2, 3, 4 and 5. The Dapoli cen

tre maintains seven cultivated and one wild 

t)'pc. 

1.2 Inter varietal hybr id iza t ion to 

evolve h i g h y i e ld ing variet ies 

Panniyur 

At Panniyur, 490 O P progenies / hy

brids arc maintained in the intervarietal 

hybridization trial. Almost all the cultures 

recorded substandally poor yield during 

the year due to extreme drought. 

1.3 Mult i locat ion trials 

1 .3 .1Mult i locat ion trial o f p e p p e r 

genotypes (MLT-1987- Series III) 

Panniyur and Sirsi 

At Panniyur, a trial was laid out (1990) 

with eight cultures / varieties along with 

two checks to study their comparative 

p e r f o r m a n c e . A m o n g the en t r i e s , 

Karimunda registered significant differ

ence for yield (4.69 kg vine '). 

At Sirsi, the trial was laid out (1993) as 

an intercrop in arecanut garden, con

sist ing n ine cul t ivars / var ie t ies . 

Panniyur-5 registered maximum plant 

height and more laterals (45) compared 

17 
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to alJ other entries. Flowering commenced 

m Malhgesara, Uddakara and all the 

Panniyur types. Panniyux-5 registered 

maximum yield (220 g green vine ') fol

lowed by Panniyur-3 (216 g). 

1.3.2 Multilocation trial (MLT 1991 -
Series IV) 

Pannijiir, Sirsi, Cbintapalh, Yercaud, 

Amhalavayal and Pampadumpara 

The MLT series IV was laid out at five 

centres with 14 cultures/varieties to evalu

ate their performance. 

At Panniyur centre, Panniyur-5 regis

tered higher yield (1.1 kg green berry vine 

') in the MLT laid out during 1993. At 

Chintapalli, the trial was laid out during 

1996 and is in progress. At Ambalavayal, 

Panchami registered the highest berry 

yield fol lowed by Panniyur -4 . At 

Pampadumpara , highest yield was re

corded by the culture 239 (214 g green 

vine'') followed by Panniyur-1 (172g). At 

Yercaud, Panniyur-3 performed better 

(1kg vine''). 

1.4 I r r i g a t i o n - c u m - fer t i l izer r e 

q u i r e m e n t s o n b l a c k p e p p e r 

a n d a r e c a n u t in a m i x e d c r o p 

p i n g s y s t e m 

Panniyur and Sim 

A trial consisdns: of three irrisiauon 

levels and four fertilizer levels was laid out 

(1992) at Sirsi to study its effect on pep

per and arecanut in a mixed cropping sys

tem with irrigadon. 

The treatments were imposed during 

May 1995 on three years old vine. The 

results did not show any significant dif-

ference among the irrigation levels. How

ever, for fertilizer levels there was a sig

nificant difference in yield. A fertilizer 

schedule of 150:60:210 g of N P K vine ' 

recorded the highest berry yield (535 g 

green vine') . 

At Panniyur, a new trial on drip irriga

don in black pepper was laid out during 

June 1996. The trial is in progress. 

1.5 Phytophthora f o o t r o t a n d 

n e m a t o d e d i s e a s e m a n a g e 

m e n t in b l a c k p e p p e r 

Panniyur, Sirst 

At Panni)air, the trial was concluded. 

The most economical management de

veloped by the centre is the timely adop

tion of package of practices along with 1 

kg neem cake during June and applica

tion of Phorate 3G @ 30g vine ', Bordeaux 

mixture (1%) spray as first round in June 

and Akomin (0.2%) spray as second 

round in August. 

A new e x p e r i m e n t to m a n a g e 

Phytophthora was laid out at Sirsi (1996-

97) at SIX locations in farmers field with 

five treatments consisting of different 

fungicides / bioagents. The fungicides 

were applied to vines as spray / drench 

The bioagent viz., 7'. vir/de (50 g vine '), 

neem cake (1 kg) and FYM (5 kg) were 

applied as basal. Application of bioagent 

will be repeated after 30-35 days. 

The. disease incidence was least (5.55'y()) 

in the t r ea tmen t involving spraying 
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(3 lit vine ') and d r e n c h i n g twice 

(5 lit vine-') with Akomin (0.3%). The 

next best treatment combination was Bor

deaux mixture (I'/o) spray and drench 

with 0.2% copper oxychlondc (Tabic 1). 

1.6 B i o l o g i c a l contro l of 
Phytophthora foot rot of black 
pepper 

Sirsi and Chmtapalh 

For the biocontrol of Phytophthora root 

rot, a pot culture experiment was con

ducted at Sirsi. The trial consisted of seven 

treatments including antagonistic organ

ism, fungicide and neem cake. I 'he antago

nistic organisms were applied basaly along 

with neem cake (100 g pof ') before appli

cation of infected material. The pooled 

data of five years revealed that applica

tion of Bordeaux mixture as spray (1%) 

+ copper oxychloride as drench (0.2%) 

regis tered lowest disease inc idence 

(15,81%). The next best treatment was 

use of T. viride which recorded disease 

incidence of 24.18% (liable 2). 

Studies at Chintapalli involving Tricho-

rlerma treatmental combinadons showed 

that the vines receiving T. viride registered 

least disease incidence. 

1.7 M a n a g e m e n t of Phytophthora 

f o o t r o t d i s e a s e i n b l a c k 

p e p p e r 

1.7.1 Control of Phytophthora ioot rot dis
ease of black pepper in farmers field 
(Observational trial) 

Panntyur 

The experiment was modified by in

cluding b iocont ro l agent Tricboder?)2a 

har^ianmn with soil application of neem 

cake and Akomin a fungicide spray 

against Phytophthora. This was com

pared with the most effective treatment 

(from the previous experiments-spraying 

1% Bordeaux mixture + drenching cop

per oxychloride and application of 1kg 

neem cake). The trial was laid out at two 

Tahic 1 Phytophthora foot rot and Nematode disease management in black pepper at Sirsi 
(1997-98) 

Treatment Per cent disease incidence 

1996-97 

33.88 

8 99 

6.66 

20 ST 

1997-98 

17.77 

6.11 

4.44 

7.20 

Mean 

25 82 

7 49 

5.5S 

13 87 

Control 

Bordeaux mi.xture (1%) spray and copper 
ox\ chloride (0 2"/i) drench 

y\komin (0 3'/.) spray and drench (twice) 

Bio.igent (7 I'lruh) @ 50 g, 1 kg neem cake 
and 5k^FYl\I Vine-1 

Akomin (0 yV») 

C D at 5"/, 

spiay + Bioagent (7' wnr/r) 17.77 

2 52 

5 00 

3.76 

11 38 

314 
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Table 2 Biological control of Phylophthora foot rot of Black pepper at Sirsi 

Treatment 

Tr'ubodcriiia virtdc 

T liar^wnuijj 

l^efiscnci arm hi 

V>aCllltn r«/;/;//r 

Bordeaux mixtuic (!'%) s 
Copper oxychloride 

Nccmcake@ lOOg 
4 kg soil 

Untreated contnji 

C D at 5"/o 

pray+ 
(0.2"/.) drench 

pot ' o f 

1993-94 

46 66 

20.22 

26.66 

33.33 

20 00 

53.33 

80.00 

1 26 

1094-95 

20.00 

16.66 

23.33 

23 33 

13.33 

43.33 

56 66 

1.34 

Per cent disca.sc incidence 

1995-96 

26.66 

30 00 

33 33 

33.33 

16.66 

56.00 

63.00 

2 27 

1996-97 

33.33 

40.00 

53.33 

56.66 

23 33 

63 33 

73.33 

1.86 

1997-98 

16.70 

23.31 

36.63 

40.00 

13.30 

46.62 

56 00 

1 14 

Mean 

24.18 

24 98 

35 39 

38.33 

15 81 

50 30 

62 16 

1 38 

locations vi^., at PRS, Panniyur and at 

Kannoth Estate, Payam, Irritty. The dis

ease incidence was low. The treatments 

were on par with respect to leaf and 

branch infection. As regards the yield, 

the treatments were significandy superior 

over the control. 

1.7.2 Studies on the chemical control of 

nur.scry disease of black pepper in

cluding biocontrol 

Sirsi and Panmytir 

At Sirsi, an experiment with three light 

intensuies viz., 7.2 K lux (high), 3.3 K 

lux (medium) and 0.48 K lux (low) and 

eight treatmenral (jombinadons were laid 

out (1993-94). Vigorous growth of the 

vines was observed in medium light in

tensity (3.3 K lux). The mean data of five 

years presented in Table-3 showed that 

Bordeaux mixture (1%) spray and drench 

at 15-20 days interval under medium light 

intensity registered lowest disease inci

dence of 23.34% as compared to control 

(65.72%). 

At Panniyur, the experiment was rclaid 

out by including biocontrol and soil 

solarisadon as treatments. The results of 

the studies at Panniyur showed that dip

ping the cutungs in culture solutions of 

1'. bar:^iam(m recorded least disease inci

dence (8.8'/o). 

1.7.3 Phytopbtbora foot rot incidence in 

different density of black pepper in 

an arccanut garden 

Sirsi 

At Sirsi, an experiment involving dif

ferent densi t ies of black p e p p e r m 

arecanut garden was laid out during 1996-

97. The variety Malhgesara was planted 

@ 25, 50, 75 and 100 per cent popula-

don. The experiment is in progress. 
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Table 3 Chemical control of nursery diseases of black pepper at Sirsi 

Treatment Per cent disease incidence 

1992-93 

53 33 

46.66 

h 40.00 

33.33 

50.00 

43.33 

43.33 

76.66 

1994-95 

43.33 

46.00 

30.00 

33 33 

40.00 

40.00 

40 00 

66 66 

1995-96 

40 00 

50 00 

26.66 

40 00 

40.00 

46 66 

46.66 

73 33 

1996-97 

43.00 

43.00 

23 33 

36.66 

40.00 

40 00 

40.00 

56 00 

1997-98 

19 90 

33.30 

16.70 

30 00 

33.00 

36 60 

36 60 

63 27 

Mean 

32 40 

39.85 

23 34 

32.91 

37 75 

39.54 

39.54 

30 40 

Bordeaux mi\tuie (V'/n) spiay 

Difolatan (0.2'y;.) spray 

Bordeaux mixture (Wn) spray + drench 40.00 

Difolatan (0 2%) spray + drench 

Chlorothalonil (0 2"A) spray 

Cheshnut compound drench 

Chlorothalonil (0 2"A) spray+drench 

Control 

C D ai 5"/n 2.21 2.20 1 54 1.60 1.66 1.77 

1.8 Control of scale insect in black 

pepper 

Pampadnmpara and Mudigere 

The experiment for control of scale 

insect of black pepper could not be car

ried out due to the poor incidence of scale 

insect. 

1.9 Survey for the incidence of in

sect pests on black pepper at 

high alti tudes 

Pampadumpara and Mudigere 

The survey was conducted in differ
ent taluks of Idukki district for thrips, 
mealy bug and gall thrips. Heavy infesta
tion of mealy bug was noticed. The inci
dence of scales was very less. 

Closed Project - final report 

Pbytophthora foot rot and nematode dis

ease management in black pepper 

Sim 

The experiment was laid out with 

seven t r e a t m e n t s and a c o n t r o l to 

standardise Phjtopbtbora management 

under Sirsi condit ion. Investigations 

during 1991-97 identified the following 

package of technology to control foot rot 

and nematode. 

The package of cultural practices rec

ommended by UAS, Dharward along 

with basal app l i ca t ion of o n e kg 

neem cake, phorate 3 G @ ^Og vine ', 

Bordeaux mixture (1%) spray (3 lit 

vine ') and d r e n c h (5 lit vine ') 

before onset of m o n s o o n , followed 

by Akomin (0.04%) as second spray 

(3 lit vine"') and drench (5 lit vine ') 

and third spray (3 lit vine ') and diench 

(5 lit v ine ' ) with Ridomil ]VIZ-72 w p 

(100 ppm) at 30 days after s econd 

spray. 

This technology reduced the disease in

cidence to 7.78% as against conti'ol (46.66'I4j) 

with C:B ratio of 1:4.4 (Table 4). 
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Table 4. Plyytophtlwra foot rot and nematode disease management in black pepper at Sirsi 

Treatment 

T1 

T2 

T3 . 

T4 

TS 

T6 

T7 

T8 

CD at 5'/,. 

1991-92 

20.00 

56.67 

10.00 

23.33 

6.67 

3.33 

10.00 

0.00 

- 0.69 

1992-93 

53.00 

43.33 

26.27 

.33.33 

26.77 

20.00 

26.77 

16.67 

1.22 

1993-94 

50.00 

33.00 

23.33 

20.00 

20.00 

13.33 

10.00 

6.66 

2.48 

1994-95 

56.66 

36.66 

23.33 

23.33 

20.00 

1.3..33 

13.33 

10.00 

1.83 

1995-96 

60.00 

33.33 

26.66 

20.00 

20.00 

16.66 

20.00 

10.00 

1.80 

1996-97 

40.00 

26.00 

16.00 

16.00 

13.00 

6.60 

6.60 

3.30 

1..33 

Mean 

46.66 

.38.16 

21.01 

22.66 

17.74 

12.20 

14.45 

7.78 

1.55 

C:B Ratio 

at Sirsi 

1:1.00 

1:2.26 

1:3.28 

1:3.60 

1:4.51 

1:5.55 

1-5.44 

1:4.41 

Tl - Absolute control without any cultural 

practices 

T2- Package of practices + 1 kg of Neem 

cake + 3G a.i. of Phorate (30g 

vine'') as soil application 

T.3- Package of practices + Bordeaux 

mixture (1%) spray + soil drench with 

C o p p e r oxychloride (0.2%) first 

round and spray + drench Ridomil 

MZ - 72 WP (100 ppm) as second 

round 

T4- T2 + Ridomil MZ - 72 \XT (100 ppm) 

spray and drench as first round and 

spray Bordeaux mixture (1%) as sec

ond round 

T5- T l 4- Bordeaux mixture (1%) spray 
and drench as first round and Bor
deaux mixture (I'/o) spray and drench 
as second round 

'\XY T2'-H Bordeaux Mixture (1%) spray 

and d r e n c h as first r o u n d and 

Akomin (0.04%) spray and drench as 

second round 

TV- T2 + Bordeaux mixture (1 %) spray + 

Soil drench with Copper oxychloride 

(0.2%) first round and second round 

T 8 - T 2 + Bordeaux mixture (P^) spray 

and drench first round + second 

round with Akomin (0.04%) spray 

and drench -b third ro imd with 

Ridomil MZ-72 WP as spray and 

drench 

CARDAMOM 

2.1 G e r m p l a s m c o l l e c t i o n , 

description and evaluation 

Pampadumpara and Miidigen 

At Pampadumpara ccnti-e 92 germiDlasm 
accessions including 77 cultivated and 14 
wild species are maintained. Survey has been 
carried out in 13 taluks of Idukki district 
and one new collection has been made lo
cally. Among the 77 t\̂ Des evaluated, the 
highest capsule yield of 1.4 kg vine"' was 
recorded b)' \/^eeraputbran followed by PS-4 
(1.3 kg dry capsule). 
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Mudigere centre holds 245 accessions, 

which are being maintained and evaluated 

for yield and ag ronomic characters . 

Among the accessions, 55, 56, 39, 2, 19, 

32 and 145 recorded more than 38 suck

ers. And accessions 121, 113, 55 and 

122 recorded more than 30 panicles 

clump"'. Pooled data over seven years 

revealed that RB 1277-7, P17, P8, CL 

728, CL 692, P 12, CL 730, CL 757 

and P20 are promising. These are 

being multiplied for further large scale 

yield testing. 

2.2 M u l t i l o c a t i o n t r ia ls ( M L T s ) 

2.2.1. MLT 1988-Series II 

Pampadumpara 

As per the decision of XII AICRPS 

Workshop the trial was relaid out with 10 

accessions at Pampadumpara in 1994. 

During the second year of bearing, 

highest yield of 2.1 kg c lump' was 

recorded by M-l followed by SKP-14 

and Sel. 800 which have yielded 1.9 kg 

and 1.8 kg respectively. The height of 

tillers and number of panicles were 

also maximum in M-l . 

2.2.2 MLT 1991-Series IH with Malabar 

types 

Mudigcrc, Appangala, Sakleshpur and 

Thadiyankudisai 

The experiment was relaid out with 14 

treatments at the centres as per the deci

sion of XIV AICRPS Workshop. The trial 

IS in progress. 

2.2.3. MLT 1991 - Series III with Mysore 

types 

Mudigere, Appangala, Sakleshpur and 

Myladumpara 

The trial was relaid out with 5 treat

ments and observations recorded. 

2.3 H y b r i d i z a t i o n a n d s e l e c t i o n in 

c a r d a m o m 

2.3.1 Yield evaluation of promising carda

mom selections 

Mudigere 

Twenty three promising selections 

(seedling progeny) identified from the OP 

progenies (from poly cross nursery of 

promising clones) at Mudigere has been 

p lan ted for further eva lua t ion with 

Mudigere-1 and Mudigere-2. 

2.3.2 Evaluation of synthetics 

Mudigere 

The clones Cl-691 and CI- 692 were 

found to be good general combiners. 

The other promising clones arc Sel.800, 

SKP-14andHS-l . 

The promising clones planted in Au

gust 1996 started flowering. The sucker 

production ranged from 13 to 18 among 

the clones. 

2.4 Ef fec t of fer t i l izer o n t h e y ie ld 

of c a r d a m o m 

Pampadumpara and Mudigere 

An experiment to assess the response 

of cardamom to different levels of fertil

izers was laid out at Pampadumpara 
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(1994) with clones of PV-1 consisting of 

SIX treatments. Application of N P K @ 

100:100:175 kg ha ' ' gave encouraging 

results. 

At Mudigcre, the trial was laid out dur

ing 1992 using Mudigere-1 with six levels 

of fer t i l izer unde r na tura l shade . 

The study confined that under natural 

shade, fertilizer levels up to the recom

mended dose of 75:75:150 kg N P K h a ' 

gave significandy higher yield (284 kg 

ha ' green), but further increase in ferdl-

izer levels did not cause much variation in 

capsule yield. 

2.5 Micro nutrient requirement stud

ies - Influence of micro nutri

ents on the yield of cardamom 

Miidigerc and Pa!!?pad!ir)/para 

At Mudigere, the trial was laid out with 

seven treatments to study the influence 

of micro nutrients (boron and Molybde

num) on the yield of Mudigere-1. The 

results did not show any significant dif

ference for yield. 

Under Pampadumpara, the study was 

taken up with nine treatments involving 

different levels of boron , zinc and 

molybdenum to assess the response of 

c a r d a m o m to different m e t h o d s of 

application. The trial is in progress. 

2.6 In tegra ted nutrient m a n 
agement in cardamom 

Mudigere and Pampadumpara 

At Mudigere, the experiment was laid 

o u t du r ing kharif \99A with eight 

treatments involving different combina

tions of both organics and inorganics. Sig

nificant variadon in capsule yield was ob

served. Applicadon of 100 % inorganics 

gave maximum yield (707 kg ha ' green) 

compared to control and other com

binations. 

2.7 Pest m a n a g e m e n t in c a r d a m o m 

2.7.1 Evaluation of plant based insecti
cides for the control of thrips and 
borer in cardamom 

Mudigere 

plant based insecticides viz., nccm 

cake (500 g clump ') Nimbicidinc (0.3'/o), 

Mukineem (0..'^%), N S K E (5'/«) and 

Nimbex (0.3%) were compared for their 

efficacy to control thrips, and shoot and 

capsule borerof cardamom with endosul-

fan (0.05%) and phosalone (0.05'/n) in 

c o m b i n a t i o n with m o n o c r o t o p h o s 

(0.05%) and phorate (10 g clump '). Each 

treatment received three spays. The first 

spray was cither with monocrotophos or 

phorate application or application of 

neem cake in March and subsequent two 

sprays were with neem based insecticides 

or phosalone or endosulfan la the month 

of May and August. 

The treatment combinat ions were 

compared with the recommended sched

ule of monocro tophos - phosalone -

phosa lone and an un t rea ted check. 

Among the plant based insecticides all 

treatment combinadons with neem based 

insecticides were at par with each other 

and with the recommended schedule of 

monocrotophos -phosalone - phosalone. 
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T h e phora te -phosa lonc - phosa lone 

combination recorded the least thrips 

damage (12.76%) and less borer attack 

(0.78%). 

2.7.2 Estimation of quantitative and quali
tative loss due to thrips damage in 
cardamom 

Mitdigcre 

The thrips damage was assessed based 

on the per cent scabbed surface areas of 

the capsule. The harvested and dried cap

sules were graded into four groups as 0= 

no damage, 1 = up to 10% scabbed area, 

2= 1 1 % to 3 3 % scabbed area, and 3 = 

>33%) scabbed area. Observauons re

corded showed significant reduction in the 

number of seeds with the increase in 

scabbed areas by thrips. 

2.7.3 Bio-ecology of natural enemies of 
major pests of cardamom 

Mudmre 

Under Mudigere, the natural enemies 

of the major pests of cardamom were 

studied. The larvae of Cotigethuspunctiferah^ 

was infected by a bacterium. The identi

fication of the bacteria is under study. 

C L O S E D P R O J E C T 

2.7.4 Esdmation of loss and determination 
of economic threshold for cardamom 
shoot borer 

Mudigere 

The results of studies on the estima-

uon of loss due to cardamom shoot borer 

were taken for the dcterminadon of eco

nomic threshold for shoot borer. The 

yield loss was c o m p u t e d us ing the 

formula; 
. , , , Acuiai loss ^ „ „ 

% y > e l d l 0 S S K,pccted y,eld >^^QO 

Where, Expected yield = Total suck

ers X capsule yield / healthy sucker 

Actual Loss = Number of damaged 

sucker x difference in yield / damaged 

sucker. 

The study revealed that the economic 

threshold level was 10% shoot damage. 

L A R G E C A R D A M O M 

3.1 G e r m p l a s m c o l l e c t i o n , 

descr ipt ion and evaluat ion 

Gangtok 

A total of 40 accessions (34 cukivated 

and 6 wild) have been maintained at 

Gangtok. 

3.2 Comparat ive yie ld trial (1991) 

Gangfok 

Pink glossy, clone-3. White Ramna, 

Ramla, Red Sawancy and Bharlange were 

identified as promising yielders. Dzongu 

glossy was found immune to the viral 

'CMrkeji' dis.CTisc and Bebo - 1 (a collec-

don from Arunachal Pradesh) to Toorkey' 

virus disease. 

Clone-4was evolved through selection 

from the segregating progeny of 'Seicj 

glossy'. The capsule are lemongrecn with 

higher volatile oil content (3.5%). 

Eight high yielding clones viz. RCEC-1 

(Sawney) HY\^, RCLC: (Sawney) Clonc-2, 

RCLC-3 (Bebo), Foorkey t o l e ran t 
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RCLC-4 (Dzongu golsey), Cbirkey toler

ant RCLC-5 , RCLC-6, ISH triploid, 

RCLC-7 (ISHC) and RCLC-8 (Dzongu 

golsey) suitable for higher altitude were 

identified for multiplication and further 

testing. Another lower altitude promis

ing type 'Sharmaney' (l^phrakey) was ide

ntified for further evaluation and muld-

plication. 

G I N G E R 

4.1 G e r m p l a s m c o l l e c t i o n , 

descr ipt ion and evaluat ion 

Pottangi, Solan, Dholi, Ratgarh, Kumarganj and 

Pundtban 

At Solan 176 germplasm accessions 

arc ma in t a ined and yield and yield 

attribtutes were observed. Maximum yield 

was recorded in SG 700 (7.7 kg 3m )̂ 

followed by SG-705, SG 227, China 

and Ernad. 

Two new collecdons were made by the 

Pottangi centre from Kendrupara and 

Koraput districts of Orissa. Out of 160 

germplasm accession,150 were evaluated 

and the gcnot)'pe V^E^ gave highest yield 

of 7.8 kg 3m ^. 

The Dholj centre coOected 27 ginger 

germplasm from YSPUHE Solan and 

were evaluated. The Pundibari centre 

added 11 new accessions from 

Calicut, Cluntapiilli , Solan and West Ben-

Q-al, Ten new entries were added at 
O 

Kumarganj centre. The Raigarh centre 

added 18 new accessions of pepper out of 

which 15 entries were evaluated during 

kbarif\99im. The accessions RGS-13, 

RGS-3 and RGS-1 performed better for 

yield. 

4.2 Initial Eva luat ion Trial ( l E T ) 

Pottangi and Solan 

At Solan, an l E T (1997) laid out with 

31 collections including check {Himgin). 

Significant differences were observed for 

yield. The accessions BDJR 1179 signifi-

candy out yielded the check, while few 

collecdons viz., BDJR 1230, BDJR 1149, 

SG 680 and BDJR 1053 were at par. 

At Pottangi in the lET, sixteen prom

ising entries were evaluated. Vengara 

(23.87 t ha '), Singhjhara (23.26 t ha ') 

and ^^^-^ (22.35 t h a ' ) were the top 

yielders and produced significantly higher 

yield than Suprahha. 

4.3 Comparat ive Yie ld Trial ( C Y T ) 

Solan and Pottangi 

At Solan, the CYT (1995) with six 

coUecdons along with check (SG-666) was 

laid out for the second year. N o signifi

cant difference for yield observed. None 

of the collection out yielded the check 

except SG-62. In another CYT at Solan 

with SIX coUecnons, no significant differ

ence was observed. 

In the CYT at Pottangi six cultivars 

were evaluated. V^E^-2 (25.71 t ha ') and 

VjS,-8 (20.93 t ha ') produced significandy 

higher rhizome yield. 
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4.4 M u l t i l o c a t i o n Tr ia l ( M L T ) 

MLT 1996-Series IV 

Solan, Vottangi, Kumarganj, Chintapalli, 

Pundibari and Kaigarh 

In Solan and Pottangi, the MLT (1996 

scries IV) was laid out with six entries 

OT'^., V |SJ , -2 and V,S|-8 from Pottangi, 

V|S^-8 from Jagdal, SG 554 from Solan 

and Ace. 64 from IISR. At Solan the 

observation on different characters ob

served were non significant. Highest yield 

was recorded in SG 554 (5.45 kg 3 m ^ 

and was at par with Ace. 64 while all other 

yield difference was non significant. 

Among the six ginger culdvars, signifi

cantly higher rhizome yield was recorded 

by V,S,-8 (21.01 t ha ') foUowed by V,E^-2 

in the evaluation of two years yield 

under Pottangi. 

4.5 S t u d i e s o n c o n t r o l of r h i z o m e 

ro t of g i n g e r 

Solan and Dhoh 

At Solan, an experiment on integrated 

management of rhr/omc rot of ginger was 

laid out with eight treatments and ob

servation were recorded on germination 

per cent, incidence of rhizome rot, yield 

and recovery of mother rhizomes. The 

results (Table 5) showed that rhizome 

emergence was high (97.13%) when the 

rhizomes were treated with Di thane 

M-45 (0.25%) + Bavistin (0.1%) for 60 

minutes followed by soil applicadon of 

Thimet lO.G (12 kg ha ' ) . And the dis

ease incidence was also less (5.6%) with 

high yield (10.8 kg ha ') and high recovery 

(1.58 kg 3m"). The next best treatment 

with high yield (10.1 kg 3m ~ and recov

ery (1.23 kg 3m'") was treatment with 

C h l o r p h y r i p h o s (0.2%) + - C h l o t -

phyriphos (0.1%) spray after two months 

of planting. 

Studies on the effect of seed treatment 

on soft rot of ginger at Dholi revealed 

that seed treatment with Ridomil MZ @ 

3g litre ' for one hour recorded the low

est disease incidence (11.60%) as against 

control (60.50%). 

Table 5. Integrated management of rhuome 
rot of ginger at Solan 

Treat

ment 

Tl 
T2 
T3 
T4 
T5 
T6 
T7 
T8 

CD(at 

hmcrgence 
(%) 

83 1 
97.13a 
90.48b 
83.1 
82 17 
73 86 
83 1 
94.27a 

5%) 3 71 

Disease 

inciclencc 

19.1 
5 6a 
9 3c 

17.6 
18.5 
28 4 
184 
6 5b 

0.35 

Yielcl Rcc( 
(kg/3m=) (kg/ 

7 283 
10.750b 
10.050c 
9.916c 

11 750a 
8.083 
9 416 
9.750c 

0.48 

)\cr\ 

'^m) 

0 93 
1 58a 
1 23b 
0.93 
0.90 
0.73 
1.0b 
0 8 

0 29 

Tl— Farmer's pracdce (control but rhi

zome selection) 

T2= T l + Rhizome treatment in com

bination of Dithanc M-45 (0.25%) 

+ Bavisdn (0.1%) + Thimet IOCT 

Soil Applicadon (12 kg/ha) 

T3= T l + R h i z o m e t r e a t m e n t m 

C h l o r p h y r i p h o s (0.2%) + 

Chlorphyriphos (0.1%) spray after 

two months of planting 
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T4 = T l + R h i z o m e t r e a t m e n t m 

Dithane M-45 (0.25%) + Bavistin 

(0.1 %>+ Chlorphyriphos (0.2%) + 

Chlorphyriphos spray (0.1%) two 

months after planting 

1'5 = T4 + 50'/o N (50 kg/ha) 

T6 = T4 + 100% N (100 kg/ha) 

TV = T4 + 50% N P K (50:25:25 kg/ha; 

'/2 N, full P & K as basal, V2 N as 

top dressing in 2 splits) 

4.6 Evaluat ion of g e r m p l a s m for 

quality 

Solan 

Sixty two samples were analysed for 

quality attributes viz., oleoresin, cssendal 

oil and dry matter. The maximum oleo

resin (8.75%) was recorded in V|S,-8. The 

essential oil was maximum of 2.0% in 

R-3, SG-553, Maran, Kerala Local, BDJR-

1054. The dry matter percentage was 

highest in SG-54 (20.57%). 

4.7 Biocontrol studies on rhizome 

rot of ginger 

S o/an 

The trial will be taken up in the ensu

ing season. 

TURMERIC 

5.1 G e r m p l a s m c o l l e c t i o n , 

descript ion and evaluation 

Pottangt, Solan, jagtial, Dholi, Pjindiban, 

Kumargaiij and Kaigarb 

At Solan, 185 accessions are main

tained and evaluated. l"he yield ranged 

from 3.10 kg to 8.10 kg per plot of 3m-. 

The top yielders are BDJR 1210 (8.10 kg), 

ST 365 (7.90 kg), BDJR 1254 (7.40 kg) 

and CLS-24 (7..30 kg). The Dholi centre 

mamta ins a total of 56 g e r m p l a s m 

accessions. 

At Jagdal, 188 accessions collected 

from different places are being main

tained for further evaluadon. Germplasm 

has been col lected f rom A d i l a b a d , 

Kowur , Chintapalli and Anantharajpeta 

of A.P. Based on duradon, cultures were 

grouped into long duradon (8-9 months), 

medium duration (7-8 months) and short 

duradon (6-7 months). A lot of van-

ability was observed for growth and yield 

characters. 

The Pottangi centre holds a total of 

204 accessions consisting of 182 culti

vated and 22 wild related species. Four 

new collecdons were made during this 

year. Out of 204 accessions, 175 were 

evaluated. Among the 155 accessions of 

C longa, Tu. No. l , PTS-13, PTS-45 (7.69 

to 9.74 kg 3m'-) among 17 accessions of 

C. aromatica, Chayapasupa II and 

Bataguda (7,02 to 7.79 kg 3m'^ and among 

the three accessions of C amada^ CAM-1, 

CAM-2, and CAM-3 (5.75 to 6.61 kg 

3m -) were promising. 

The Pundibari centre collected 14 new 

access ions from Po t t ang i , D h o l i , 

Kahikuchi, IISR and Kalimpong areas 

and maldng a total of 50. Kumargan] 

centre added 12 new collections and 

-maintaining a total of 27. All the en

tries were evaluated for their agronomic 
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traits and yield. The accessions NDH-2 

produced high yield of 5.2 t ha ' followed 

by N D H - 2 and Rajendra Sonia. At 

Raigarh, .37 new entries were added and 

the total was made up to 4.3. Out of this, 

34 entries were evaluated. The accessions 

RTS-19, RTS-21, RTS-22 and RTS-30 per

formed better for yield and growth pa

rameters. 

5.2 Initial evaluation trial 

Pottangi, Dho/i andjaghal 

At Pottangi, the l E T with 15 culdvars 

VIZ. PTS-34, PTS-46, PTS-16, PTS-6, 

PTS-13, PTS-29, PTS-4, PTS-47, PTS-27, 

T . N o . 3 , P T S - 5 1 , P T S - 5 0 , P T S - 3 7 , 

Alleppey (Check), Kama (Check) was 

laid out and evaluated. Significandy higher 

)neld was recorded by PTS-4 (28.73 t ha"'), 

PTS-51 (28.5 t ha-') and PTS-27 (28.38 

t ha '). 

In the ]]_LT at Dholi, out of seven va

rieties, Kajmdra Sonia (check) yielded maxi

mum of 31.5 t ha ' . 

5.3 Comparat ive yield trial 

Vottangi, Dhoh and Jagttal 

At Pottangi, a new CYT with six ac

cessions in each of long and short dura-

don types was laid out. Among the long 

duration types, significantly higher yield 

was obtained by PTS-43 (25.80 t ha ') fol

lowed by PTS-62 (24.61 t ha ' ) . Among 

the SIX short duration cultivars, PTS-59 

(28.06 t ha ') registered significantly higher 

vield. 

In the CYT at Dholi, out of seven 

entries, Rajendra Sonia gave maximum 

yield of 31 t ha '. At Jagdal, a CYT with 

short, long and medium duration tur

meric varities were evaluated. Out of 

seven long duradon entries, J rS-6 regis

tered significantly higher yield (31.3 t 

ha ') foUowed byJTS 8 (30.21 t ha '). Out 

of the 12 medium duradon t^^pes signifi

candy higher yield was recorded in JTS -

313 (29.99 t ha-') followed by JTS-302 

(24.99 t ha ' ) . Among the seven entries 

tested under short duradon t)'pes, JTS 

602 recorded significantly higher yield 

(27.44 t ha ' ) as against check (PCT-13 

with 22.32 t ha '). '̂  

5.4 M u l t i l o c a t i o n t r ia l 

MLT 1996-Series IV 

Pottangi, Dholi, Piindihan, Ktimargan/, ]agtuil 

and Raigarh 

An MLT (1996 Senes IV) was laid out 

at Pottangi, Dholi and Jagdal with fen cul

tivars viz., RS-5, Rajendra Sonia (Bihar) 

PTS-12, PTS-62, Roma (Pottangi), Ace. 

360 and 361 (lISR),JTS-l,JTS-2 O^gn^l). 

In the MLT at Dholi, Rfi-5 gave the 

highest yield (47 t ha-'). 

InJagualMLT, our of 10 cultures, sig

nificantly higher yield was recorded with 

JTS-2 (.30.66 t ha ' ) followed by JTS-1 

(29.22 t ha-') as agains t the check 

(Duggirala with 28.33 t ha '). 

Among the 10 cultivars evaluated for 

tvvo years at Pottangi, significantly higher 
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rhizome yield was recorded by JTS-2 

(26.95 t ha '), Rajendra Sonia (24.151 ha ') 

and JTS-1 (23.94 t ha '). However, the dry 

recovery was high in Ace. 361 (5.70 t ha ') 

followed by PTS-43 (5.33 t ha '). 

5.5 Survey and identification of the 

d i s e a s e c a u s i n g o r g a n i s m in 

t u r m e r i c a n d s c r e e n i n g o f 

t u r m e r i c g e r m p l a s m a g a i n s t 

d i s e a s e s 

Dhoh and ]agtial 

Leaf blotch disease was found to be 

most serious in North Bihar areas as per 

the survey conducted by Dholi centre. 

And 56 accessions were screened against 

leaf spot and leaf blotch. Kohinur and 

G.L. Puram were graded as resistant to 

leaf spot and leaf blotch diseases. 

At Jagtial, out of 48 accessions tested 

against rhrzome rot {Colktotrichum) and 

Taphnna leaf spot diseases, only 18 cul

tures were found free from rhizome rot. 

5.6. E f f e c t o f s e e d t r e a t m e n t o n 

l e a f b l o t c h d i s e a s e o f tur 

m e r i c / E f f e c t of fungic ides o n 

leaf spot d i s ease 

Dhnh 

Seed rhizome pre-trcatment studies 

atrainst leaf blotch initiated at Dholi 

(1997-98) with SIX different fungicides. 

VIZ. llidomil M Z (.3g lit '.), Indofil 

M-45 (2g hr '), Bavistin (Igli t ' ) , lndofil 

M-45 + Bavisdn (2g + Ig lit '), Blitox 

50 (2.5g lit '), Emisan-6 (Ig lit ')• Mini

mum disease incidence of 12.5% was 

obse rved in r h i z o m e s t rea ted with 

Hmisan-6 followed by Bavis t in 

with 18.5%, In another experiment to 

study the effect of fungicide on the 

control of leaf spot disease with respect 

to mode of action and spray method, 

the trial was laid out (1996-97) with 

SIX different fungicides. The minimum 

disease incidence of 19.5% was recorded 

by Indofi l M-45 (2g l i t ' ) fo l lowed 

by Ridomil 3g lit ' with 20.0%. 

5.7 Chemica l control o f Taphdna 

blotch spot d i sease of turmeric 

]agtial 

An expe r imen t was laid ou t at 

Jagtial with seven fungicides viz., 

Difenconozole (0.1%), Propiconozole 

(0.1%), Ketazinc (0.1%), M a n c o z c b 

(0.2%), Carbendazim (0.1%), Copper 

oxychlor ide (0.3%) and B o i d e a u x 

mix ture (1%). Five sprays of each 

fungicides were given at fortnight inter

vals starung from ininal appearance of the 

disease. The results indicated that all the 

fungicides tested, sprayed at 10 days in

terval during Nov. - Dec. reducecl the in

c idence. Lowest disease i nc idence 

(48.36%) was recorded by Difencono/ole, 

followed by Propiconozole \% ith incidence 

of 58.9%. I iowevcr, higher cost benefit 

ra t io (1:6.17) was ob t a ined by 

Carbendazim spray. 
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5.8 Investigation of the casual 
o rganism of rh izome rot 
d isease of T u r m e r i c and 
screening of biocontrol agents 
for the management 

JafJtial 

At Jagtial, an investigation was ear

ned out to study the etiology of tur-

meric rhi;^ome rot. The fungus Vythium sp. 

and Fiisarmm sp. was cons i s ten t ly 

isolated from roots and rhizomes of 

diseased plants. A new fungus with 

coenocyuc mycilium associated with the 

disease was also idendficd. 

For the management of rh izome 

rot of turmeric, an experiment con

sis t ing of six t r e a tmen t s with b io

control agents, Trichodmna viride and 

P^eiidomonas flurosccnce was ini t iated. 

The biocontrol agents reduced the disease 

incidence. 

5.9 Quality evaluation of turmeric 

Solan 

Sixty two tu rmer i c access ions 

were analysed for quality a t t r ibutes 

at Solan. T h e h ighes t cu rcumin 

c o n t e n t (6.34 %) was obse rved in 

Kurtan I'anake. PTS-10 r eco rded 

maximum essential oil (9.5'/o). Maximum 

dry recovery of .30.6'/o was recorded 

in P C T - 5 . l"hc access ions PTS-53 

regis tered high o leores in c o n t e n t 

(17.39%). 

REE SPICES 

6.1 Germplasm collection, conser
vation and cataloguing of tree 
spices viz. Clove, Nutmeg and 
Cinnamon 

Yercaud, Thadiyankudisai, Pechiparai and 

Dapolt 

In clove, 13 germplasm accessions are 

being maintained at Yercaud. And in 

Cinnamon, 11 accessions were assembled 

which includes cassia cinnamon collected 

from Valparai. Fifteen new nutmeg ac

cess ions were also added in the 

germplasm. 

At Dapoli, four promising tj-pcs of 

nutmeg from Vengurla (V-26), Bhatya 

(B-72), Dapoli (DPL-16, DPL-.SO) have 

been included in the nutmeg germpJasn^-

and maintaining a total of 14. Nine elite 

cinnamon accessions viz.. No.5, 44, .S3, 

63, 65, 189, 203, 310 and 312 have been 

procured from IISR Calicut and planted 

in the ge rmp la sm block. N o w the 

germplasm of cinnamon consists of 12 

t)'pes. And in clove, 50 seedlings from 

IISR, Calicut and 10 seedlings of Kallar 

types from State Hor t . Farm, Kallar 

(Tamil Nadu) have been procured and 

planted. 

At Pechiparai, in clove, 14 high yield

ing selections from IISR, Calicut and 

seven local collections are under eva

luation. The growth characters of the 

trees were recorded. Among the collec

tions S.A. 12 (Pioneer) and S.A. 14 

(Bethany) have started flowering, in 
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nutmeg, four gmfts of JISR along with a 

se lect ion from State H o r t . Fa rm, 

Clourtalam were procured and planted. 

The centre now maintains a total of 12 

gcrmplasm accessions. Few accessions 

started bearing and growth observations 

are continued in all the 12 types. In cin

namon 12 selections which included nine 

elite lines from IISR and three local col

lection are mantained. Among these t)']5cs, 

Sel. 63 recorded maximum plant height 

(569 cm), stem girth (38 cm) and number 

of branches (32). All the t)qies have flow

ered and the trial is in progress. 

At Thadiyankudisai, in cinnamon, 10 

lines were identified and selected based 

on the mean performance over several 

years. Ace. No.3 recorded highest yield 

of 0.58 kg dry quills plant '. 

6.2 Multilocation trial in clove 

Ycrcaud, Pechipara; and Dapoh 

At Yercaud, six clove entries are under 

evaluation (MLT 1992). The growth 

parameters were recorded periodically. 

The accession Sel.l registered highest 

plant height (165 cm) and more number 

of branches (31). 

6.3 Multilocation trial in Cinnamon 

Ycnaud, Anihalavayal, Thadiyankudimi and 

Pechiparai 

During 1992, the MLT with six elite 

lines viz. Sel.44, Sel.53, Sel. 64, Sel 189 

and Sel 203 (from IISR, Calicut) was laid 

out in the centres. The data showed that 

the highest mean leaf yield of 3.7 kg 

tree ' was recorded in Sel. 44 followed by 

Sel. 203. The accession Se). 189 recorded 

the highest mean bark yield (892 g) fol

lowed by Sel. 53 (880 g). 

At Ambalavayal, the MLT ccjnsists of 

seven cinnamon types, which includes 

five from IISR, (SL-44, SL-53, SL-63, 

SL-189 and SL-203) and t\vo (Ace. No. 1 

and lslo.22) from RARS, Ambalavaval. 

The trees were coppiced during May 1996 

and b iometnc observat ions were re

corded. The accessions Sel.63 and Sel.53 

recorded higher bark yield. 

6.4 Vegetative propagation in nut
meg, clove and cinnamon 

Yercaud, Pechiparai and Tbadijanhidi^ai 

At Yercaud, cpicotyl graftmg tech

niques in nutmeg at different stages of 

scion and root stock were carried f)ut. 

Orthotrophic and semi hard wood sci

ons and root stocks from four different 

stages vi^., cpicotyl, 2, 4 and 5 lea\ cd 

stages were selected for the stud\'. The 

results indicated that the or thotrophic 

scions with soft wood two leaved root 

stock recorded the maximum success 

(48.5%). 

6.5 Drip irrigation in clove 

Yercaud 

A drip irrigation experiment was laid 
out at Ycrcaud (July 1993) with fi\'e irri
gation treatments (identified forpre-bear-
ing age up to the seventh year). The drip 
system was in opera t ion dur ing dry 
months. The treatments include dripping 
of 2, 4, 6 and 8 litres of water pei day per 
plant as against control (8.0 lit of watei 
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per week). Among the treatments, drip

ping of 8.0 litres of water per day recorded 

the highest plant height (136.34 cm) and 

number ot branches per plant (41.41) 

6.6 B i o f e r t i l i z e r tr ia l i n t r e e 

sp ices (Clove and n u t m e g ) 

Yercaud 

Clove 

The Yercaud centre conducted an ex

periment with biofertilizers {A^ospinl/urJ! 

andVhospbobackna) and organics in 15 years 

old clove t rees . I no rgan i c s and 

biofertilizers were applied in two split 

doses during June and September. The 

result showed that application of recom

mended dose of fertilizer w'̂ ., 100 kg 

FYM, and 400:350:1200 g K , 0 tree"' 

year ' in c o m b i n a t i o n with the 

biofertilizers (50 g in each oi A^ospirillinn 

and Pbo^phohactena) recorded more bud 

yield 3.5 kg (fresh) tree '. 

Nutme<>; 

The experimental details were similar 

to clove. Applicanon of 100 kg FYM, 

400:300:1200 g NPK t ree 'year ' along 

with 50g each of A:^ospirillium and 

Pho^phohacterinm recorded more yield (528 

fruits tree '). 

6.7 S t u d i e s o n f ru i t d r o p o f 

n u t m e g 

Dapnii 

A detailed survey on fruit drop of 

nutmeg was undertaken by the Dapoli 

centre. Out of 342 trees observed under 

18 to 20 years age group only nine trees 

showed fruit drop. The trees showing 

premature fruit drop was 2.53'/o. In gen

eral, the fruit drop of this region was very 

meagre (less than 5%). N o fungus was 

found to be associated with this disorder. 

C O R I A N D E R 

7.1 G e r m p l a s m c o l l e c t i o n , 

m a i n t e n a n c e a n d evaluat ion 

johiwt; jagudan, Coimhatore, Giintur, Dho/i, 

hi I far, Raigar/j aiidKumargaiy 

At j o b n e r centre, a total of 733 

coriander accessions which includes 

105 exotic and 628 indigenous collections 

are maintained. In the evaluation of 

348 accessions, eight accessions gave bet

ter yield than check varieties (RCr - 41, 

RCr-20 , RCr-435 and RCr- 436) . 

The accessions viz., UD-349, UD-16, 

UD-595 and UD-627 were identified 

p romis ing for d i f ferent cha rac te r s . 

The stem gall disease of coriander (caused 

by Protomyces tnacrosponis) is a serious 

problem in Basan, Jahalawar, Dan ta 

and Kota districts of Rajasthan. A total 

of 33 germplasm entries were screened 

for stem gall disease at Jobner (in farm

ers' field of Danta district). The entry 

RCr-41 was found immune . In the 

sc reen ing of c o r i a n d e r en t r ies for 

root knot nematode {M. incognita) at 

Durgapura, the variedes UD-475, CS-4 

and CS-6 were found to l e ran t and 

UD-373 was highly suscepdble. 
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One hundred and eighty two acces

sions are maintained at Coimbatore cen

tre. The centre added six new accessions 

from Guntur, Jobner and Jagudan.The 

accessions CS 64, CS 108, CS 154, CS 

177, CS 745 and UD 684 are promising. 

In the evaluauon of germplasm for wilt 

resistance, among 123 accessions, 75 were 

free from wilt incidence. The wilt inci

dence ranged from 3.5 (Ace. 115) to 35.0 

per cent (Ace. 114). Among the 10 acces

sions evaluated for wilt incidence under 

iET, only two accessions (CC. 462 and 

496) recorded low incidence (6.0 and 6.5 

respectively) . In the C Y T for wilt, 

ATP 77 and JCo.64 recorded lower wilt 

incidence (5.8%). 

The Guntur centre is maintaining a 

total of 230 co r i ander access ions . 

During the reported period, out of 110 

col lect ions evaluated, the collection 

LCC-227 recorded highest yield (1100 

kg ha ') followed by LCC-197 (1083 kg 

h a ' ) and LCC-128 (1033 kg h a ' ) , as 

against the check (883 kg ha '). 

The Jagudan centre is maintaining a 

total of 68 accessions which included 17 

exotic and 51 indigenous accessions. 

Among the 68 accessions evaluated 21 

performed better for yield. 

One hundred and ten coriander ac

cessions are maintained at Dholi centre, 

10 entries performed better for growth 

and yield. Out of 100 entries evaluated 

for stem gali disease, Panl llantima, UD-

646 and Wnjendra Swali showed resistance. 

T h e Raiijarh cen t re col lected 13 

germplasm accessions from different spice 

^rowing areas and evaluated for \-ield and 

yield attributes.The accessions RCS-13 

and RCS-2 recorded higher yitld during 

reported period. 

Kumargan) centre is maintaining a 

total of 60 accessions, out of 60 acces

sions evaluated, RCr-41 produced high

est seed yield (2180 kg ha ') followed by 

?anl Uaritima (2060 kg ha''), RD-23 (2000 

kg ha ') and C 0 . 2 (1940 kg ha ' ) . 

7.2 In i t i a l E v a l u a t i o n T r i a l ( l E T ) 

Coimbatore, Dholi, Ginitm; Htsaraiid jaa^tidtin 

At Coimbatore, IE']" was carried out 

during 1997 {k.hanj) with nine accessions 

along with the check (CO.3). Signifi

cant d i f ferences were no t iced for 

umbellets / umbel and grain yield. The 

accessions 466 and 1080 recorded higher 

yield. 

At Dholi, nine varieties with Ra/endrci 

Swati (Check) were tested in an lET. The 

variety ATP-77 retained maximum plant 

height (115.50 cm) followed by UD-20 

(110.33 cm). Kajcndrci Swati, DH-8 and 

DIl-48 gave better yield in comparison 

to other varieties. 

Ten promising coriander collections 

along with Sadhana (check) were tested 

under IFT at Dholi. LCC-128 recorded 

highest yield (1022 kg ha ') followed by 

LCC-133 (983 kg ha ' ) as compared to 

check (834 kg ha '). 

At Guntu r , 10 entries along with 

Sadhana (check) were t e s t ed . T h e 

accessions l^CC-128 reo-istered hiohest 
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yield (1150 kg ha ') followed by LFC-84, 

L R : - 7 4 and l.FC-82. Under Jagudan, 

among the 10 entries the entry j C o -372 

registered higher yield (1252 kg ha ') which 

was 6.92% higher than control (1171 kg 

ha '). 

7.3 M u l t i l o c a t i o n t r ia ls 

7.3.1 Mul t i loca t ion trial (MLT-199.3-

Series II) 

]aoiid(ii!, Cotmha/nre, Hisar and Dboh 

At Dhol i , 10 cuUivMS ^lonti with 

Kii/eiidm Swah (check) were tested under 

MLT (1996). The entry UD-446 recorded 

highest yield (2000 kg ha ') as compared 

to check (1450 kg ha ' ) . The number of 

umbels per plant was higher (35) in 

UD-446. 

7.3.2 Multilocation Trial -1996 Series III 

]obncr, Gtint/ir, Dboh, Coimhatore, Jagudan and 

At Jobner, the trial was laid out with 

14 entries, which includes five (UD-684, 

U D - 6 8 5 , UD-686 , RCr-41 and local 

check) from Jobne r , three ( D H - 1 3 , 

DH-48 , and DH-52) from Hisar, two 

each (]Co-327, JCo-331) from Jagudan, 

(LCC-15, LCC-32) Guntur and (CC-745, 

C 0 7 4 8 ) Coimbatore. The data revealed 

wide vaiiations for growth and yield 

atiubutes. The entry UD-684 recorded 

max imum grain yield (885 kg ha ') 

followed by UD-686 (872 kg ha'') and 

DM-13 (743 kg ha ') as compared to 

local check (274 kg ha ') and released 

check (RCr-41 @ 599 kg ha '). 

In Guntur 11 entries from different 

centres were tested. The entry LCC-15 

recorded highest yield of 961 kg ha ' fol

lowed by LCC-32 (922 kg ha ') over check 

(Sadhana(^811 kg ha ' ) . 

At Dhol i , 10 entries along with a 

check {Rajendra Sivati) were evaluated 

for yield performances under MLT (1996) 

for the second year. T h e best yield 

(2412 kg h a ' ) was r ecorded bv the 

entry UD-686 which was significantly 

superior over other varieties and check 

(1800 kg ha ')• 

At Jagudan a m o n g the 13 entries 

evaluated for yield performance under 

CVT, the pooled data of Kvo years showed 

significant d i f fe rences a m o n g the 

entries for yield. T h e check (CJC~-2) 

out yielded (1527 kg ha"') the entries. 

However, the entry JCo.331 (1429 kg ha) 

was on par with check (Table 6). 

The MLT with nine entries along 

with C 0 . 3 as check was tested under 

C o i m b a t o r e c o n d i t i o n . T h e resLilt 

showed signif icant var ia t ion for 

yield among the entries tested. T h e 

ACC. 745 registered higher yield of 

530 kg ha ' as against 453 kg ha ' recorded 

by the check (C0.3). 

7.4 C o m p a r a t i v e y ie ld t r ia l of leafy 

t y p e c o r i a n d e r 

Dboh and Cmmhatorc 

In the evaluation of CYT for leafy 

type co r i ander , 10 en t r ies a long 
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with Rajenrira Swa/i (Check) were tested for 

the second year at Dholi. Pant Hantima 

was found to be significandy superior for 

green leaf yield (1568.9, 1655.0 and 

2000.0 kg ha ' on 40, 55 an 70 DAS re-

specdvely) due to its late flowering. 

7.5 Mutat ion breed ing in cori
ander to evolve varieties with 
ear l iness and res i s tance to 
disease 

johner and Cotmbatore 

At Jobner, on the basis of three years 

yield performance the progenies viz., 

5 Kr-14 (UD-684), 5 Kr-68 (UD-685) and 

20 Kr-5 (UD-685) were identified and 

included in the MLT. 

7.6 R e s p o n s e of cor iander 
varieties to date of sowing and 
row spacing 

Johner 

At Jobner centre, a trial consisting of 

15 treatmental combinations involving 

five dates of sowing (15 and 25th Oct., 4, 

14 and 24th Nov.) and three row spacing 

(20, 30 and 40 cm) was conducted during 

rabi 1994-95 to 1996-97 (Table 7). The 

experimental findings of three consecu

tive years revealed that maximum seed 

yield of 1198 kg h a ' obtained under 

4, Nov. sowing closely followed by 

25, Oct. sowing (1180 kg ha ') was signifi

candy higher compared to 15, Oct., 14, 

and 24, Nov. sown crops. The maximum 

mean net return of Rs.l 16,367 h a ' 

and B:C latio of 1.96 were obtained un

der 4, Nov. sown crop. 

As regards spacing, 30 cm row spac

ing produced maximum mean seed yield 

of 1024 kg ha ' which was significantly 

higher over 20 and 40 cm row spacing. 

Maximum mean net return of Rs. 12902 

ha ' with B:C ratio of 1:1.57 was obtained 

with 30 cm row spacing. 

The date of sowing and row spacing 

interacdon on seed yield was significant. 

Sowing coriander on 25, Oct. at 30 cm 

row spacing produced maximum mean 

seed yield of 1273 kg ha ' closely followed 

by 4, Nov.. sowing at 30 cm row spacing 

(1269 kg h a ' ) and 20 cm s p a c i n g 

(1193 kg ha ' ) . 

Table 6. Yicid performance of coriander m 
CVT lit ]agudan 

Entry 

UD-684 

UD-68S 

I:D-686 

DH-13 

DH-48 

DH-.52 

LCC-IS 

CC-74S 

CC-748 

ICO-327 

JCO-331 

G.CO-2 

(Check) 

CD at 5% 

Yield (kg 

1996-97 

1470 

1307 

1388 

1742 

1361 

1236 

1105 

1290 

1176 

1334 

1465 

1552 

1666 

324 

ha') 

1997-98 

925 

933 

1062 

1062 

1171 

969 

1307 

1443 

1252 

1203 

1,307 

1307 

1388 

3 01 

A\-ei ai;e 
\ield 

(kg ha ') 

1198 

1130 

1225 

1402 

1266 

1102 

1206 

1 367 

1214 

1269 

1 38f) 

1429 

1527 

3.05 
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T;iblc '. I'^ltcci (it date ol" sowing and riiw spacing on \icld and econiimics (if coriander at |ol)n(.-r 
(pooled (.lata) 

IVearmeni 

Dale (it sowiiig 

1 S ( )ctober 
25 ( )ctdl)er 
4 Novenihei 
I'l Ndvemher 
24 Noveinhcr 

CD ar ^Vn 

Row spacing (cm) 

10 
2(1 
40 

CD at 5"'.. 

Interacrioii 
';.=. 
VS-'̂ d 
' ) ( • > - ' ) ! 

CD at S'/, 

Cjrain 

94-95 

307 
704 
744 
452 
2H7 

078 

4.71 
6.1,5 
5..52 

o.riO 

— 
— 
— 
— 

vield (kg 

95-96 

1'18 
1959 
1924 
1551 
949 

106 

16.01 
16.55 
14.74 

0.82 

— 
— 
— 
— 

ha') 

96-97 

569 
882 
926 
"71 
546 

074 

7.44 
8.06 
6.67 

0.57 

— 
— 
— 
— 

Mean 

951 
1182 
1198 
851 
594 

051 

9.59 
10.24 
8.91 

0.41 

5.59 
15.76 
7.59 

0.41 

94-95 

2.595 
6335 
71.55 
1293 

(-) 2007 

— 

1259 
4591 
.5228 

— 

N'er letiirn (Rs./ha) 

95-96 

25918 
.50738 
30058 
18178 
10558 

— 

23029 
24721 
21485 

— 

96-9" 

4076 
10962 
11950 
8520 
5570 

— 

"57 " 
9595 
66~9 

— 

Mean 

\ir')(, 

1601 1 
I6.i67 
9550 
4034 

— 

10555 
12902 
111464 

— 

7.7 R e s p o n s e of fertility levels and 

plant s p a c i n g on yield of cori

ander 

K/zwriio/j/// 

Ar Kiimafganj ccnrix, an cxjjeriment 

was laid out to s tudv the effect of 

feftillt}' levels and spacing on vield of 

coriander. Maximum seed yield of 1840 

kg ha"' was recorded at a fertilizer dose 

of G(y3():?->{) kg NPK ha '. With respect 

to spacing, 30 x 10 cm produced signifi-

cantK' higher yield (1953 kg ha ' ) . 

7.8 R e s p o n s e of coriander variet

ies to s e e d rate 

At j ohner cen t re , three varieties 
(RCr-41, l.lD-20 and UD-430) and live 

seed rates (12, 14, 16, 18 and 20 kg ha ') 

were chosen for the experiment, cou: 

dt.icted for three consecutixe \cars (from 

1994 to 97 R^ihi). The experimental find

ings revealed that coriander varietv R ( j -

41 recorded maximum seed \'ield of 144.S 

kg ha"' which was significantly higher than 

LlD-20 (1315 kg ha"') and UD-436 (8,S4 

kg ha"'). The varietv RC^r-41 also ga\e 

maximum net return of Rs. 18,890 ha ' 

with B:C ratio of 1.75. 

The seed rate of 14 kg ha ' produced 

maximum seed yield of 1312 kg ha"' with 

maximtim mean net rcttirn of i^s.20,785 

ha"' with B:C ratio of 1.52. 

The interaction effect of \arieties and 
seed rate was significant, 'fhe \aiiet\ ' 
] U J ' - 4 1 recorded maximum mean seed 
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yield of 1608 kg h a ' at 16 kg h a ' seed 

rate closely followed by 14 kg h a ' (1586 

kg ha '). The Variety UD-20 gave maxi

mum yield of 1417 kg ha"' at 16 kg ' seed 

rate followed by 14 and 18 kg h a ' seed 

rate (1388, 1337 kg h a ' respectively). 

Whereas, UD-436 produced maximum 

mean seed yield of 1117 kg ha ' at 12 kg 

h a ' seed rate. 

7.9 Survey to s tudy the d i s ease in

c i d e n c e , co l lec t ion and identi 

fication of casua l o r g a n i s m 

Dbnh 

As per the survey conducted by the 

Dholi centre, the stem gall disease is se

vere in the areas of Bihar. 

7.10 S t u d i e s o n wi l t and p o w d e r y 

m i l d e w m a n a g e m e n t in corian

der / b iocontrol of wilt in cori

ander 

Loiinbutoie 

Seed treatmentwith 7'. wrrrt'i? along with 

foliar spray of Hexaconazole on 25, 40 

and 55 DAS recorded lowest disease inci

dence (3.5'/(i) with an yield of 315 kg ha ' 

as against control (27.5'/o incidence with 

228 kg ha-'). 

7.11 Qual i ty evaluation in coriander 

Johner 

At Jobner centre, among the 15 en

tries tested for volatile oil content under 

CYT, the maximum of 0.45% was ob

served in CC-748 foUowed by 0.40% in 

CC-745, and a minimum of 0.2% in D H -

13. The total yield of volatile oil h a ' de

pend upon the grain yield, which was high

est in UD-684 (2.65 1 ha ' ) followed by 

UD-686 (2.611 ha ' ) . 

The volatile oil content of coriander 

entries of out station (]YT from Hisar 

were compared with Jobner entries . The 

Hisar entries showed a range of 0.25 to 

0.4%. T h e maximum of 0.4'yo was 

recorded in CC-784, CC-745 andJCo- 331 

and minimum in UD-686 (0.25'/n) and 

DH-13 (0.25%). The Jobner and Hisar 

enti'ies did not show any difference in oil 

content. 

C U M I N 

8.1 G e r m p l a s m c o l l e c t i o n , d e 

s c r i p t i o n , e v a l u a t i o n a n d 

screen ing aga ins t d i s e a s e s 

jobner, Jagudan and Ktimargaiij 

The Jobner centre conducted survey 

in the areas of Kishangarh, Ajmer, Kekari, 

Jahajpur, Bhilwara and Chitoregarh areas 

and maintains a total of 266 accessions 

which includes 258 indigenous and eight 

exotic collections. In the screening of wilt 

resistance programme at Jobner, out of 

eight entries evaluated, the per cent mor-

talit}' due to wait was lowest (12.25) in RZ-

19 and EC-232684 with gram yield of 265 

and 286 kg ha ' respectively. The entry UC-

220 gave lowest seed yield of 147 kg ha' 

with 26.25 per cent mortality. 

At Jagudan, 45 new accessions were 

added to the germplasm and a total of 
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157 accessions arc maintained. In the 
germplasm, three entries viz; EC-84-1, 
EC-73-1 and HC-75-1 were tolerant to 
Yusanum wilt disease. 

At Kumarganj, seven new accessions 
were collected and raised but they could 
not survive due to adverse weather con
dition, 

8.2 Initial Evaluation Trial 

lET-11 (1996-97) 

jagiidan 

In the lET at Jagudan, out of 12 en
tries tested, the yield difference was not 
significant. However, the entry, JC-94-37 
registered higher yield (797 kg ha ') than 
control (GC-2 with 780 kg ha '). 

8.3 Comparative yield trial 

Jagudan 

At Jagudan, eight entries were tested 
under CVl". The pooled analysis of tw'o 

EC-279081 registered higher yield 
(749 kg ha') than control (GC-2 with 
650 kg ha'). 

8.4 Multilocation trial 

MET 1994 - Series II 

Jobner ami Jagudan 

At Jobner, a trial consisted of eight 
entries which includes five from Jobner 
(UC-217, UD-220, UD-223, RZ-19 and 
local check) and three from Jagudan 
OC-147, EC-279081 and EC-232684) was 
laid out during ra/n \995-96 and 1996-97. 
Significant variation was observed for days 
to flowering, umbels per plant, test weight 
and grain yield. The mean performance 
of entries revealed superiority of entry 
UC-223 (333 kg ha') followed byJC-147 
(270 kg ha ') and local check (266 kg ha ')• 
The mean wilt incidence was lowest in 
UC-223 (9.38%), followed by EC-232684 
(13.63%) and maximum of 25.63'/i) re
corded in EC-279081 (Table 8). years data showed that the entry 

Table 8 Performance of cumin entries m CVT during (199S-96 and 1996-97) at ]obnei 

Entry 

IJC 217 

U('-22() 

UC-22^ 

JC-147 

EC-279081 

EC-232684 

RZ-19 

1 .ocal check 

CD ,u S'!̂ , 

199S-96 

260 

296 

3n 

284 

281 

180 

243 

272 

0.70 

Giain yield (l<g ha ') 

1996-97 

195 

143 

352 

255 

202 

286 

286 

260 

0.88 

Mean 

228 

219 

333 

270 

242 

233 

265 

266 

0 79 

1995-96 

28 75 

12 50 

5.00 

27 50 

20 00 

15 00 

25 50 

27.50 

-

XX'ilt mcidencc (^'A) 

1996-97 

21.25 

26 25 

13 75 

18 75 

31 25 

12.25 

1225 

22 50 

-

Me.in 

25.00 

19 38 

9.38 

23 13 

25.63 

13.63 

18.63 

25 00 

-

39 
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8.5 Muta t ion studies and hybrid

ization p r o g r a m m e in cumin 

jagucian 

In the hybridizat ion p r o g r a m m e , 

crosses were made between GC-2 x Hairy 

cumin and EC-232684 x GC-2. The seeds 

collected during 1996-97 did not germi

nate due to unfavourable weather condi

tion. In the F2 study, out of 13 progenies 

raised, 10 were hairy and three were in

termediate. 

8.6 Irr igation schedules for cumin 

w i t h r e f e r ence to yie ld a n d 

blight diseases 

jagudan 

At Jagudan, a trial with five treatments 

was laid out to work out the ideal irriga

tion schedule. The treatments showed 

significant difference for yield. The high

est yield (555 kg ha'') was recorded with 

five irrigation (at sowing 8, 30, 50 and 70 

DAS) and was at par with four irrigations 

(Table 9). The blight incidence was low 

(10.85'/()) with two irrigations whereas, the 

incidence was high (20.89%) in five irri

gations. 

8.7 Blight disease control by m a 

nipulation of ag ronomic prac

tices 

Jagudan 

At Jagudan, a trial with six treatments 

[Control, straw mulch, intcrculturing a day 

after irrigation, removal of dew by cloth 

or rope, gram cultivafion and application 

Ca CIJ was laid out to find out the fac

tors influencing the blight disease. The 

treatment effects were not significant. 

Jlowever, higher seed yield (416 kg ha'') 

was obtained with the treatment involv

ing intercultivadon a day after irrigation. 

8.8 I n t e g r a t e d m a n a g e m e n t of 

pests and diseases of cumin 

' jobner and Jagudan 

An experiment consisting of four main 

treatments and 13 sub-treatments for the 

management of pests and diseases was 

laid out at Jobner during Dec. 1996. The 

wilt incidence was recorded in each treat

ment as the percentage of plants wilted 

till maturity of the crop. Observations 

were made for blight and powdery mil

dew incidence and for number of aphids 

Tabic 9. Yield and yield attributes as affected by different irrigation treatments at laiijudan 

Treatment 

Two irrigation (at sowing time, 8 to 10 DAS) 

Three irngatKjn (at sowing time, 8 to 10 DAS, 30 DAS) 

Three iriigation (at .sowing time, 8 to 10 DAS, 40 DAS) 

Ftjiir irrigation (at sowing time, 8 to 10 DAS, 30 & 50 DAS) 

Five irrigation (at sowing time, 8 to 10 DAS, 30, 50 & 70 DA.S) 

40 

Yield 
(kg ha ') 

308 

448 

463 

,549 

555 

Disease 
inculence 

(:'/") 

10.85 

11.54 

13.02 

19.26 

20.89 
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and thrips before and after 72 hours of 

each spray. Basal a p p h c a t i o n of 

T. har^ianum with and w i t h o u t 

carbcndazim, and neem cake as soil ap

phcation reduced the wilt incidence as 

compared to control. Minimum incidence 

of 19.71 per cent with maximum grain 

yield of 425 kg ha ' was recorded in the 

treatment involving T. hai-:(ianum as both 

seed treatment and soil application along 

with spraying of 0.3%. Mancozeb + 0.3% 

neem oil + 1.0% Tcpol. The control plot 

recorded maximum wilt incidence (28.66'/n) 

and lowest grain yield (229 kg ha ') 

(Table 10). The overall efficiency of foliar 

fungicides, insecticides, neem oil and tepol 

either alone or in combination N\ath basal 

applications could not be worked out due 

to poor incidence of foliar diseases and inse

cts which were observed only in control. 

At Jagudan, the cumin crop failed due 

to very high incidence of blight disease. 

Thrips and aphids were not noticed. 

Tabic 10 Integrated management of cumin diseases at Jobner 

Sub treatment 

Ml) @ 0 3% 

Mb @ I))%+ No @ 1%+TP % 1% 

iMl)@01% + M()P@04% 

iMb@O3% + ACEP@O0''5% 

1 lc\ (ContnO @ 0.05'/o 

HL'\ @ 0 0S% NO @ 1 % + Tp @ 1% 

l-lcx@00.S% + MOP@004% 

llc\@()()S% + Accp@0 07S% 

Penc (Topas) @ 0 0S% 

Pmc (Topas) @ 0 OS'l̂ , + MOP @ 0 n4'X 

Thp ML (Top M) @ 0 OV'/o 

+ MOP @ 004% 

Cimlrol (No "ipiaj) 

P\\ 1 ~ Per cent wilt incidence, Y== }ield 

Trralmcnt SEM 

Yield kg ha- ' 

M,iin treatment 400 

Sub treatment i40 

interaction 1094 

S T + S A o f T H 

PWl 

22 S 

197 

24 0 

24 0 

24.3 

27 S 

27 7 

23 0 

215 

, 23 0 

24 2 

26 0 
287 

(kg ha 

Wilt 

096 

146 

2 29 

Y(kgha') 

333 23 

425 00 

42500 

30825 

370 75 

267 50 

22900 

357.50 

412.50 

32080 

24150 

263.25 

229 00 

') 

Yield kg h; 

1384 

1532 

3064 

] 

STC + 

PVVI • 

220 

200 

220 

210 

202 

190 

215 

23 0 

22 0 

20 5 

205 

23 3 

25 0 

CD 

1 ' Wilt 

3 32 

3 21 

641 

Main treatment 

SA TH 

V(kgha') 

333 25 

325 00 

30000 

366 50 

30825 

30000 

345 80 

304 00 

30000 

40000 

30000 

320 00 

22500 

Yield kg 

212' 

SA 

PWI 

300 

2''.0 

24 0 

290 

310 

330 

34 0 

310 

300 

32 0 

32 0 

300 

350 

c\'(y.; 

ha ' 

5 

1609 

— 

of OC 

Y(kg ha') 

325 00 

316 50 

45825 

40000 

3.50 00 

375 00 

341 50 

400.00 

32500 

40000 

356 50 

32500 

26500 

1 

Contiol 

PWI 

37 0 

35 3 

25 0 

400 

35 0 

400 

43 3 

42.0 

39 0 

40.0 

410 

42" 
46 7 

Com' 

Wilt Yield kg ha 

24 70 

13 68 

— 

— 

1640 

— 

M^gh.'') 

21275 

237 50 

233 25 

18-50 

I~075 

112 50 

212 75 

18-50 

135 •'5 

237 50 

162 50 

20000 

142 50 

CV("„) 

' W lit 

14 19 

— 

ST = Seed treatment, SA = Soil Application, ST with SA - ST with Cathendfl7im + SA, OC = Oil cake, TH - TuMniun 

liiii^ifii!/i//r, Mh^Mnncozeh, NO ~ Neem Oil, Accpt = Acepitatc,/ He\ = Hexacona/ole, Tp = Tcpol, Penc = Pcnacon/ok, 

T hp Me = Thiophanate Meth\l, Com CV = Combined CV, MOP - Monocrotophob 



Unnual Report 1997-98, AICRPS 

8.9 Epidemiologica l s tudies of 

AJternaria blight of cumin 

Jobner and Jagudan 

An experiment with five dates of sow

ing (10,20,30 Nov.. and 10,20, Dec.) was 

conducted at Jobner to study the blight 

incidence. The wilt incidence was re

corded in each treatment, as the percent

age of plants wilted till maturity of the 

crop. Though blight incidence did not 

appear during 1996, the minimum wilt 

incidence was observed in 10th Nov. 

sown crop (12.5% with 298 kg ha ' ) fol

lowed by 20 Nov. (13.75% with 278 kg 

ha"'). Maximum wilt incidence (14.71% 

with 103 kg ha"') was recorded in 20, 

Dec. sown crop. 

At Jagudan, an experiment was laid 

out with five dates of sowing namely 5, 

15, 25 Oct. and 5, 15, Nov. in order to 

quandfy the epidemiological parameters 

that account for the disease. The results 

showed that the disease incidence was less 

in 5, 15 Oct. sown crop (6 to 8%). De

layed sowing enhanced the disease devel

opment. The powdery mildew incidence 

was also less in early Oct. sown crop. 

8.10 Q u a l i t y e v a l u a t i o n in c u m i n 

Jobner 

At Jobner, out of eight entries tested 
for volatile oil content (under CYT) the 
highest oil content of 3.2% was recorded 
in JC-147 followed by 3.0% in UC-2.33, 
UC-220, and local. The entry EC 232684 
had the lowest oil c o n t e n t (2 .6%). 
Volatile oil yield depends upon the grain 

yield and the percentage of volatile oil 

present in the seed. The volatile oil yield 

was high in UC 223 (9.75 1 ha ' ) followed 

by J C 147 (8.16 1 ha"') and R Z - 1 9 

(8.00 1 ha ' ) . 

FENNEL 

9.1 G e r m p l a s m c o l l e c t i o n , 

d e s c r i p t i o n a n d s c r e e n i n g 

against diseases 

Jolmer, jagudan, Hisar and Dboli 

A total of 198 fennel accessions which 

includes 162 indigenous and 28 exotic 

collections are maintained at Jobner . 

They were collected from Kishangarh, 

Ajmer, Kckari, Jahajpur, Bhilwara and 

Chitoregarh areas. 

The Jagudan centre collected 94 new 

fennel accessions and now maintaining 

a total of 193 accessions which includes 

20 exotic and 173 indigenous. The en

tries were evaluated for yield and growth 

attributes. 

The Dholi centre cllected six more 

accessions of fennel from different areas 

and maintains a total of 40 accessions. 

The Kumarganj centre added 26 acces

sions and were evaluated for yield and 

agronomic traits. The accessions HF-126 

recorded maximum yield (1553 kg ha"') 

followed by H F - 1 0 2 , H F - 1 0 4 , and 

NDF-8. 

9.2 Initial evaluation trial 

Jagudan 

In the I F T (1996-97) with 12 entries, 

the pooled data over two years showed 
42 
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sigrnficant differences for yield. The en

try JF-237 recorded significandy higher 

yield (3115 kg ha ' ) than control (GF-1 

with 2447 kg ha ') which was 27.30% 

hisjher than control. 

9.3 M u l t i l o c a t i o n t r ia l ( M L T 

1994 - Series II) 

Jolmer, Htsar and Jagudan 

At Jobner centre, 10 entries including 

five from Jobner (UF-125, UF-133, UF-

134, RF-101 and local check), three from 

Hisar (HF-71,1IF-102 and HM-104) and 

two from jagudan OF-25 and jF-29) were 

evaluated in a CVT consecutively for three 

years (1994-95 to 96-97). The mean per

formance of entries revealed that the 

entry UF-125 (RF-125) recorded signifi

cantly higher grain yield of 1738 kg ha ' 

over local check (1279 kg ha ' ) . The other 

promising entries idendfied are UF-134 

(1388 kg ha ' ) , JF-25 (1363 kg ha ' ) and 

HF-71 (1317 kg ha ' ) . The entry UF-133 

recorded the lowest grain yield of 1234 

kg ha ' . In the MLT (1997) at Jagudan, 

among the eight entries evaluated, the 

entry JF-200 gave higher yield (2833 kg 

ha ') than GF-2 (check) (Table-11). 

9.4 Yie ld evaluat ion trial 

]agudan 

The performance of several entries are 

being tested under Jagudan. 

9.5 Mutat ion s tud ies and c r o s s i n g 

p r o g r a m m e s in fennel 

jagudan 

In the crossing programme at Jagudan, 

Tabic 11 Mean performance of fennel entries 
evaluated under CVT at lobner (1994-9S t(j 
1996-97) 

Entry 

UF-125 

UF-133 

UF-134 

JF-25 

JF-29 

HF-71 

HF-102 

Local check 

CD at 5"/, 

1994-94 

1575 

1075 

1188 

1350 

1213 

1113 

1275 

1313 

1.32 

Yield (kg hn') 

1995-96 1996-97 

1400 

1413 

1425 

1200 

1388 

1113 

1050 

1100 

3 87 

2238 

1213 

1550 

1538 

1300 

1725 

1675 

1425 

3 83 

Mean 

1738 

1234 

1388 

1.363 

1300 

1317 

1313 

1279 

3 01 

in the F, study, the hybrids GF-1 x EC-

386375 and GF-1 x Bloomless were sown. 

In the cross, GF-1 x EC-386375,11 plants 

germinated among them one appeared as 

GF-1 with late maturity and bitter taste. 

In the cross GF-1 x Bloomless, all the 22 

plants were observed as bloomless type. 

9.6 R e s p o n s e o f Rabi f e n n e l to 

i r r i g a t i o n , n i t r o g e n a n d 

p h o s p h o r u s 

Jagudan 

An irrigation cum fertjli7xr trial with 

three levels of irrigation, nitrogen and 

phosphorus was laid out at Jagudan. The 

trial is in progress. 

9.7 E f f e c t o f d i f f erent in ter a n d 

intra row s p a c i n g s o n y ie ld o f 

rabi fennel 

jagudan 

An exper iment with six spacings 

(30x15, 30x22.5, 40x15, 40x22.5, 60x15 
43 



and 60x22.5 cm) was laid out {Rabil997-
98) at Jagudan to study the effect of spac
ing on yield. Significant difference in yield 
was observed. A spacing of 30 x 15 cm 
registered higher yield (1962 kg ha ') which 
was on par with other spacings, except 45 
X 22.5 cm. 

9.8 Weed control studies in fennel 

Hisar 

An experiment on weed control with 
four herbicide treatments was laid out at 
Hisar. The trial is in progress. 

9.9 Quality evaluation studies 

Johner 

At Jobner, nine entries of fennel tested 
under CVT were analysed for volatile oil 
content from 1994 to 1997 (Table 12). 
The mean performance of entries indi
cated that highest mean voladle oil of 
1.86% was recorded in UF-125 followed 

Annual Report 1997-98, AKRPS 

bybothUF-134andHF-71 (1.73%). The 
entry JF-25 recorded the lowest oil con
tent (1.56%). Comparison of volatile oil 
content of these entries grown at Jobner 
and Hisar did not show any difference. 

FENUGREEK 

10.1. Germplasm collection, main
t enance , evaluat ion and 
screening against diseases 

jobner, Coimbaton, Giintui; Dholi, Kumarganj, 
Kaigarh, jagudan and Hisar 

The Jobner centre conducted survey 
in the areas of Jahajpur, Bhilwara, 
Chittoregarh, Pratapgarh and collected 
new accessions. The centre maintains 320 
accessions which includes 308 indigenous 
and 12 exotic collections. In the screen
ing of fenugreek genotypes for root knot 
nematodes, out of five entries evaluated, 
UM-117 and UM-128 were traded as re-

Table 12. 

Entr\ 

UF-125 

UF-l.M 

HF-71 

Local 

JF-29 

U F - n 3 

]F-25 

l-IF-104 

HF-102 

Pcrfoimancc of fennel 

Mean gram 
vicld (kg ha ') 

1737 

1386 

1317 

1279 

1300 

1233 

1362 

1381 

1362 

entries u) 

1994-95 

1 7 

1.8 

20 

1.9 

1 5 

1 8 

1.8 

-

nder CVT at Jobner 

Volaule oil ("/>) 

1995-96 

1.9 

1 8 

1.6 

1.7 

1 8 

1 5 

1.4 

1.5 

1.6 

1996-97 

2.0 

1.6 

1 6 

1 4 

1.5 

1 5 

1.5 

1 6 

1.4 

Mean 

186 

1 73 

1.73 

1 66 

1.60 

1 60 

1.56 

1.55 

1 50 

Mean volatile oil 
\ leld (t ha ') 

32 30 

23 97 

22.78 

21 23 

20 8(1 

19 72 

21.24 

21 40 

20 43 

44 
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sisrant and UM-34 as moderately resistant. 

For yield performance, out of 281 acces

sions evaluated, 54 were better yielding 

than check (RMt-l). The ace. UM-140 and 

UM-141 were free from powdery mildew. 

The Coimbatore centre collected eight 

new accessions of fenugreek, four each 

from Jobner (40kr-3-4, 40kr-l-5, 40kr-2-

11 and 40kr-15-4) and Hisar (HM-110, 

HM-114, HM-291 and HM-305). The 

centre maintains a total of 179 accessions, 

and 146 access ions were evaluated 

during kharif \^91. Of the accessions 

tested, 104 accessions recorded more yield 

over the present ruling variety CO. 1. 

About 52 accessions are on the top order 

with respect to yield. 

At Guntur, a total of 90 accessions are 

maintained by adding 20 new accessions 

this \'ear. Among the new collections 

evaluated, the accession LFC-97 recorded 

the highest yield of 1150 kg ha ' followed 

by LFC-84, LFC-74 and LFC-82 (1117, 

1067 and 1017 kg ha ' respectively). The 

check (Lam selection-1) recorded an yield 

of 867 kg ha ' . 

The Dholi centre added five new 

accessions of fenugreek and maintains 

a total of 105. In the sc reen ing 

of germplasm against downey mildew, 

our of 43 varieties, UM-302, UM-9, 

R M - 5 , U M - 2 9 , J. F e n u - 5 3 , U M - 6 6 , 

R M - 1 , H M - 2 9 1 , J. Fenu - 115, 

Kujaidia Kavti, CF-290 , Sel.9, Sel.6, 

UM-30, UM-61, UM-304 and UM-109 

show ed resistance to downy mildew. The 

ent r ies RM-251 and H M - 3 0 5 were 

susceptible. 

The Raigarh centre collected 11 new 

accessions and evaluated for growth and 

yield performance. The accession RFS-1 

recorded highest seed yield (2g plant") 

followed by RFS-8 (1.9g) with more num

ber of seeds per pod, long pods, more 

number of branches and more plant 

height. 

At Kumarganj, 32 new collections were 

made and making a total of 58 accessions. 

Out of 58 entries evaluated, HM-114 

produced maximum seed yield (2475 kg 

ha ' ) followed by RiM-1 (2220 kg ha ' ) , 

JF-58 (2200 kg ha-1), HM-305 (2198 kg 

ha ') and UM-301 (2125 kg ha '). 

The Jagudan centre is maintaining a 

total of 66 accessions including two ex

otic collections. Among the accessions 

evaluated, three entries performed better 

for yield. 

10.2 In i t i a l e v a l u a t i o n t r ia l ( l E T ) 

Coimbatore, jobner and ]affidau 

At Coimbatore, a total of 10 accessions 

were evaluated during khanf-)! in lliT. 

The observations on \'ield showed that 

the entry 464 recorded highest \'ield (640 

kg ha ') followed b)- 390 (591 kg ha ') and 

169 (578kg ha ' ) as against check (CO.l 

@ 439 kg ha ' ) . 

An l E T with 28 entries and two checks 

(RMt-l and local check) was laid out at 

J o b n e r dur ing 1996-97. T h e tesult 

indicated that the entry 504-1 recorded 
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maximum grain yield of 2119 kg ha ' with

out powdery mildew incidence (P.M.I). 

The other promising progenies arc 549-2 

(2048 kg h a ' with P.M.I score of 0.67) 

and 293-4 (1806 kg ha ' with RM.I score 

8.0). The check variety RMt-1 produced a 

grain yield of 1631 kg ha"' with P.M.I score 

of 3.33. 

10.3 Mul t i locat ion trials 

10.3.1 Multilocation trial 1993 Series - II 

Coimhatnre, Guntur and Hisar 

A CYT with eight entries along with 

C O . 1 as check was laid out at 

Coimbatorc and evaluated during kbarif 

97. The accession CF-390 registered the 

highest yield of 591 kg ha"' followed by 

the accession CF-169, (578 kg ha"' as com

pared to CO. 1 (439 kg ha ' ) . 

At Guntur, 11 entries were tested un

der CVT Among them JF-102 recorded 

highest yield of 1017 kg ha-1 followed by 

UM-304 (950 kg ha ' ) . They are found to 

be significandy superior over check (Lam 

select ion-1 @ 817 kg ha"'). 

10.3.2 Multilocation trial 1995 - Series III 

]nhncr, Dholi, Kiimarganj and ]agiidan 

A trial consisting of 14 entries includ

ing six from Jobncr (UM-301, 302, 303, 

304, RM t-1 and local check), four from 

Hisar (HM-llO, HM-114, HM-291 and 

HM-305), two fromjagudan Q. Fcnu-58 

and J. Fenu - 102) two from Coimbatorc 

(CO. 1 and 464) was laid out during rahi 

1995 at Jobner (Table 13). The mean per

formance of endues over 1995-96 to 1996-

97 revealed that UM-303 recorded maxi

mum grain yield of 2324 kg ha"' fol

lowed by UM-304 (2183 kg ha ' ) and HM-

110 (2149 kg ha"'). Lowest powdery mil

dew incidence score of 0.54 was ob

served in UM-304 and minimum j^owdery 

mildew score of 5.75 was recorded in 

HM-110. 

Atjagudan, the MLT (1995-96) was 

laid out with 12 entries including Methi 

local as check. The result showed that 

the yield difference was non significant. 

However, the entry J. Fenu-102 registered 

higher yield (1927 kg ha"') than control 

(1611 kg ha"'). 

Nine entries were evaluated under 

CYT at Dholi. The check variet}' {Ra/endra 

kanii) recorded higher yield of 1650 kg 

ha ' followed by 1610 kg ha"' in UM-143 

and 1600 kg ha"' m H M - U l and 

UM-144. 

At Kumarganj, 14 entries were tested 

under CVT during Rabi, 1997-98. The 

entry HM-114 produced maximum seed 

yield of 2465 kg ha"' followed by J. Fenu-

58 (2395 kg ha"'), Rajcndm Kanti (2395 kg 

ha ' ) and UM-304 (2361 kg ha ' ) . 

10.4 Evo lv ing varieties res is tant to 

powdery mildew^ t h r o u g h m u 

tat ion b r e e d i n g and c r o s s i n g 

p r o g r a m m e 

Jobner and ]agudan 

At Jagudan, crosses were made be

tween Methi local x Kasuri methi and 
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Tabic n . Perf»rm,\nce of fenugreek m CVT i\t Jobncr (1995-96 to 1996-97) 

Jinn \ 

UM-Wl 

UM-3n2 

UM-3n3 

UiVI--̂ ()4 

H.\[-1U) 

HM-114 

HM-29] 

JlM-3n5 

464 

Locnl Check 

Grair 

1995 96 

1979 

2534 

2500 

2153 

2344 

2083 

2188 

2118 

1476 

-

1 yield (kg lia ') 

1996-97 

1979 

1458 

2148 

2213 

1953 

19S3 

1967 

1941 

1589 

1693 

Mean 

1979 

1996 

2324 

2183 

2149 

2018 

2078 

2030 

1533 

-

Powdery mildew incidence 

1995-96 

4.33 

1.66 

4.33 

0 33 

5 00 

4 33 

1.66 

5.00 

1 66 

-

1996-97 

4(10 

2 00 

4.00 

0 75 

6 50 

5 25 

1.25 

2.25 

2.00 

2 50 

scou-(0-9) 

Mean 

417 

1 83 

4 00 

0 34 

57S 

4 79 

1 4 

\63 

1.83 

2 50 

seeds harvested and sown. Seven plants 

were of normal type and only one plant 

had short and thick pods. Seeds were har

vested for r , stud). 

10.5 Effect of time of sowing and 
spac ing on the yield of 
fenugreek 

Coimhatore, Dho/i, Htsar, Kumarganj 

y\n exper iment was conducted at 

Coimbatorc to find out the optimum 

time of sowing and spacing with three 

spacings (15 X 10, 22.5 x 10, 30 x 10 cm) 

and SIX dates of sowing (5, 20 Sep., 5, 20 

Oct., 5, 20 Nov). The result indicated 

that the number of days for flowering 

was greater in November sown crops to 

compared September sown crops. With 

respect to date of sowing, October sown 

crops recorded higher yield with a signifi

cant difference. Closer spacing gave more 

yield than wider spacing in 5, Oct. sown 

crops (1304 kg ha ') and 20 Oct. sf )wn crop 

(1270 kg ha ' ) . 

10.6 Response of fertility levels and 
spac ing on seed yield of 
fenugreek 

Kiunargan] 

An experiment involving three fertil-' 

itylevels (20:30:10,40:40:10 and 60:50:10) 

and three spacings (30 x 5, 30 \ 10 and 

30 X 15 cm) was laid out at Kumargan] 

to s tudy Its effect on the yield of 

fenugreek. A fertili/'er level of 60:50:10 

kg NPK ha ' recorded higher yield of 2370 

kg ha '. Medium spacing recorded moic 

yield (2357 kg ha ') than wider and closci 

spacing. 

10.7 B i o c o n t r o l of r o o t ro t d i s e a s e 

in f e n u g r e e k 

Coimbatorc 

An experiment consisung of eight 

treatments (Seed treatment (ST."*) with 
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carbcndazim + soil drenching, ST 

with T. virile alone, soil application (SA) 

of r. viude 20 DAS, SA of neem cake, 

ST with T. vtride + SA neem cake, SA 

of T. viride + SA of neem cake, ST with 

Carbendazim + soil drenching + SA 

of neem cake and control) was laid out 

at Co imba tore to study the root rot 

incidence of fenugreek. Among the 

biological agents tested, the disease 

incidence was very low (5.0%) in seed 

Annual Report 1997-98, ilCRPS 

treatment with T. viride (5 g kg ' along 

with soil application of neem cake (150 

kg ha '), foUowed by seed treatment with 

T. viride (3.5%). The combined applica

tion of neem cake (150 kg ha ') along with 

seed treatment (T. viride) recorded maxi

mum yield of 375 kg ha ', this was fol

lowed by seed treatment with 7. viride 

alone (365 kg ha ') and soil application of 

T. viride comhmed with soil application oi 

neem cake (360 kg ha '). 
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GENETIC RESOURCES OF SPICES AT 
AICRPS CENTRES (As on 31.3.1998) 

Cro]5/Centrc Inditrcnous Exotic Total 

Cultivated Wild and related sp 

Black pepper 
Panniyur 

Sirsi 

Chintapalli 

Yercaud 

Pundib'Ari 

Dapoli 

Dholi 

Small Cardamom 

Pampadumpara 

Mudigcre 

Large Cardamom 

Gangtok 

Ginger 

Pottangi 

Solan 

Dholi 

Raigarh 

Kiimarganj 

l-'undil^ari 

Turmeric 

Pottangi 

Jagtial 

Dholi 

Bhavanisagar 

Raigarh 

Kumargarij 

Pundibaii 

.S<jlan 

Clove 

Yercaud 

Thadiyankudisai 

Pechiparai 

87 

72 

27 

106 

2 

7 

7 

77 

238 

12 

155 

176 

27 

18 

10 

11 

182 

188 

56 

124 

43 

27 

50 

185 

13 

1 

16 

21 

23 

1 

15 

7 

18 

2 

22 

87 

93 

50 

106 

2 

7 

8 

92 

245 

30 

160 

176 

27 

18 

10 

11 

204 

188 

56 

124 

43 

27 

50 

185 

13 

1 

16 
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Crop/Centre Indigenous Exotic 

Cultivated Wild and related sp 

Tcjtai 

Nutmeg 
Yercaud 

Thadiyankudisai 

Pechiparai 

Dflpoli 

Cinnamon 

Yercaud 

Thadiyankudisai 

Pechiparai 

Dapoii 

Coriander 

Jobner 

las>T.idan 

Coimbatore 

Guntur 

Hisar 

Dholi 

Rait!;arh 

Kumarganj 

Cumin 

Jobner 

jagudan 

Kumnrganj 

Fennel 

Jobner 

Jagudan 

MJsar 

Dholi 

Kumarganj 

Fenugreek 

Joljner 

Jagudan 

Coimbatore 

Guntur 

Hisar 

Dholi 

Raigarh 

Kumareanj 

15 

1 

12 

14 

11 

6 

12 

12 

628 

51 

182 

230 

98 

110 

13 

60 

258 

150 

• 7 

170 

173 

44 

40 

26 

308 
64 

179 

90 

82 

105 

11 

58 

15 

105 

17 

8 

7 

28 

20 

12 

2 

12 

14 

11 

6 

12 

12 

733 

68 

182 

230 

98 

110 

13 

60 

266 

157 

7 

198 

193 

44 

40 

26 

320 

66 

179 

90 

82 

105 

11 

58 
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LIST OF COORDINATING CENTRES U N D E R AICRP O N SPICES 

HHADQUARTCRS: Project Coordinator (Spices) 
All India Coordianted Research Project: on Spice.' 
Indian Institute of Spices Research, Calicut 
Phone: Off. 371794 Re.si. 768 963 
Telex: 0804 NRCS IN 
FAX: 0091-49.S-370294 
E mail: iisr.spices @ x 400.njcgw.nic.in 

673 012, Kerala 

SI.No AICRPS CENTRES Telephone Fax/Telex/ 
Email/Grams 

1. Cardamcjm Research Station 
(Kerala Agrl. University) 
PAMPADUMPARA - 685 .S.S3 
Dist. Idukki, Kerala 

2. Regional Research Station 
(Univ. of Agrl. Scicnce.s) 
MU.i:)lGERE-577 132 
Disr. Chickmagalur, KarnataUa 

3. Horticultural Research Stauon 
(Tamil Nadu Agrl. University) 
Y E R C ; A U D - 636 602 

Dir. Salem, Tamil Nadu 

Nedumkandam 63 

Chickmagalur 
(08263) 20246 
(08263)21030 (R) 

Yercaud 
(04281) 22456 

4. l^egional y\gril. Research Station Chintapalli 
(Andhra Pradesh Agrl. University) 38244 (O) 
CHINTAPALLI - 531 111 38258 (R) 
Dist. Visakha, Andhra Pradesh 

5. Pepper Research Station Taliparamba 
(Kerala Agrl. University) (0498) 203287 
PANNIYUR,PB.No.n3 
Taliparamba - 670 141 
Dist. Cannanore, Kerala 

6. Ai;vicukui",il Research Station (Pepper) Sirsi 
(Univ. of Agrl. Sciences) 6797 
SIRSI - 581 401 
Dist. Uttara Kannada, Karnataka 

7. Depr. ot X'egetable Crops 
(Dr. Y S Parmar Univ of 
Horticulture & l'orestr\') 
SOLAN-173 2.30, 
Himachal l^radesh 

Oachghat 329 

(Nauni/Solan)52329 

FAX: 08263:207 (H 
Email: hmc(§uasmudkar.nic.in 

FAX: 01792: 52242 
GRAAFVANUDYAN, S(.)l .AN 
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Sl.No AICRPS CENTRES Telephone Fax/Telex/ 

Email/Grams 

8. High Altitude Research Station 

(Onssa Un/v. of Agrl. & Technolog)') 

POTTANGl-764039 

Dist. Koraput, Onssa 

9 Dept. of Genetics Sc Plant Breeding ]obner 

SKN College of Agriculture (01425) 4741 

(Raiasthan Agrl. Universirv 

l(3BNER-303 329 

Dist. [aipur, Rajasthan 

10. Mam Spices Research Station Jagudan 

(Gujarat Agrl. University) (02762) 85337 

IAGUDAN-382 710 

Dist. Mehsana, Gu|arat 

11. Dept. of Spices & Plantation Crops Coimbatore 

Faculty of Horticulture 431222 

(Tamil Nadu Agrl. University) 

COliMBATORE-641 003 

Tamil Nadu 

12. Regional Agricultural Research Station Guntur 

(Andhra Pradesh Agri. University) 30517, 31297, 31767 

GUNTUR-522 034 

Andhra Pradesh 

13. ICAR Research Complex for NEH Gangtok 

Region, Tadung (03592)22547 

GANGTOK-737 102 

SihUim 

14. RegKjnal Agrl. Research Station lagtial 

(Andhra l^adcsh Agrl. University) 21381 (O) 

lAGTlAL - 505 327 21380 (R) 

Dist. Karimnagar, Andhra Pradesh 

15. Department of Vegetable Crops Hisar 

(Chaudhary Charan Singh Haryana 73721-29 Ext.4486 

Agrl Llniversit^) 

i l lSAR- 125 004, Harvana 

AGRICOL,]OBNER 

FARMVAR, COIMBATORE 

085558360 TNAU IN 

Email: tnau, coimbatore. cdot. 

dartnet.com 

AGRICOMl'I-EX, GANCiTOK 

FAX:0091 01662 73552 

AGRlVARSlTY,inSAR 

Telex: 0345 216 HALL IN 
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Si No A]CR1\S CP.NTRES Telephone Fax/Telex/ 

Email/Gwms 

16. Department of Horticulture 

Tirhut College of Agriculture 

(Ra|endra Agrl. Univcrsit)') 

DHOLI-843121 

Muzaffarpur, Bihar 

17. Department of 1 lorticulture 

(Konkan Knshi Vidyapeeth) 

DAP(JLI-41.S712 

Dist. Ratnagiri, Maharashtra 

18. Department of Vegetable Science 

(Narcndra Dcv Universit)' of Agrl. 

& Technology) 

Narcndra Nagar P.O 

KlJMARGANj, Faizabad -224 229 

littar Pradesh 

19. Depaciment of Horticulture 

(Bidhan Chandra Krishi Vishwa 

Vidyalaya) 

Nortli Bengal Campus 

PUNDIBARI PO 

Dist Cooch Behar 

West Bengal-736 16.S 

20. Regional Agricultural Research 

Station 

(Indira Gandhi Krishi Vishwa 

Vid\',ilaya), Biordadar Farm 

RAIGARH - 496 001 

Dist. Raigarh, Vladhva Pradesh 

(06212) 873227 (pp) GRAM: COl.AGRl, DHOLI 

(02358) 82025, 82026 FAX; 02358:82074 

GRAA-r KONKAN AC ĵRl, 

DAPOLl 

GRAM: AGRIVARSHY 

(ADR) (03582) FAX: 03582-70246 (Camp.Dir) 

70249 (O) 22172 (R) FAX: 03582-22172 (ADR) 
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FUNCTIONING OF THE 
COORDINATED PROJECT 

The All India Coordinated Research 

.Proj.ect on Spices (AICRPS) with its 

20 regular cen t res and 8 voluntary 

centres based at 15 Agricultural Universi-

des located in 15 States of India have con

tributed much towards spices production 

and c|uality upgradation. The sanctioned 

budget of the Coordinated project for the 

year 1997-98 was Rs.80 Lakhs and was 

shared by 75:25 per cent basis between 

ICAR and SAU's and the funds are 

disbursed by the Project Coordinator from 

IISR, Cahcut. 

It IS pertinent to note that the XIV 

Workshop / National group meeting was 

held at Bangalore during July 1997. The 

work shop marked the Silver Jubilee of 

AICRP on Spices. A significant acdvit)' 

of the workshop was the recommenda

tion of the release of three new spices 

varieties one each in cardamom (ICRI-4), 

Mango ginger {Awha) and Cumin (Gu)arat 

cum.2). The performance of the centre 

were evaluated at the spices workshop that 

weie attended by sciennsts from all the 

coordinating centres. The various recom

mendations made by the workshop have 

been followed / persuaded with the co-

ordinaungcenties. Therecommendadons 

made during the workshop are being 

implernented by the different coordinat

ing centres. 

Performance of the centres 

Black pepper centres 

The black pepper rescaich under 

AICRPS IS mainly being conducted at 

Panniyur, Sirsi, Chintapalli as well as in 

new centres at Pundibari and Dapoli. The 

Mudigere, Pampadumpara and Yercaud 

centres also doing evaluation trials in 

black pepper. The progress of Yercaud 

centre is good. The RARS, Ambalava\al 

(a participadng centre) is conducting the 

MLT in black^pepper. The wild and re

lated species of black pepper germplasm 

were collected by the Sirsi, Chintapalli, 

Panniyur and Yercaud centres. All the 

assigned technical programme in black 

pepper have been laid out systematically 

at Panniyur centre. At present nine re

search projec ts are in o p e r a t i o n at 

Panniyur. The new centres at Dapoli and 

Pundibari laid out all the trials. Two uli

gation experimcfits are in prc;)giess at 

Panniyur and Sirsi. Drought tolciant lines 

were identif ied in black p e p p e r at 

Panniyur. Black pepper culture-54 has 

shown tolerance to Pbytophthoui foot rot. 

The work done at Panniyur is gocxl. Sc\'cn 

research programmes arc now m opera-

don at Sirsi.The performance of the cen

tre IS satisfactory, but needs further 

progress and require very close monitoi-

ing by the Director of Research, L'AS 
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Dharwad with the Project Coordinator. 

Five research programmes arc in opera

tion at Chintapalli. The progress of work 

should be reviewed critically and need 

close scruuny. The performance of the 

centre is by and large satisfactory. The 

work at new centres is steadily progress

ing and needs close monitoring. 

The breeder post remains vacant at 

Pundibari. It is necessary that the new 

scientist joining in black pepper centres 

needs to be trained on techniques of iso

lation of soil b o r n e pa thogens like 

Phytophthora, VAM, biocontrol agents etc. 

Due to the price hike of black pepper 

there is very high demand for the plant

ing materials of released varieties. The 

Panniyur centre is doing good work in the 

production and distribution of rooted 

pepper cuttings. Promising lines in the 

pipe lines need to be multiplied in large 

numbers before varietal release in order to 

meet the demand of the farmers. 

C a r d a m o m c e n t r e s 

Mudigere centre is doing work on vari

ous aspects of cardamom under 12 re

search projects. O n e pro|ect in black 

pepper IS also in operation. Limitation 

of fund and manpower for basic studies, 

lack of resistance source for katte diseases 

and effective economical IPDM strategy 

are some of the constraints identified for 

the centre. The performance of the cen

tre, is good and has made steady progress 

in cardamom research. The centre devel

oped several production technologies in 

cardamom including package of technol

ogy for rapid multiplication of planting 

material. 

The Pampadumpara centre has been 

identified to work on black pepper also as 

the centre falls in the major pepper grow

ing tracts. The centre has improved its 

performance subsequent to the filling of 

all Sanctioned scientific position. I'our re

search projects in carciamom and thiee in 

black pepper are in operation at this cen

tre. All the experiments identified to be 

taken up during the past years have been 

laid out. The performance of the centre 

has thus improved. A close monitoring 

jointly by Direc tor of Research and 

Project Coordinator is called for. 

At Mudigere, the post of Pathologist 

though vacant for a long, but was filled 

and was again vacant since 7-6-1997. The 

post of Assoc. Professor (Agronomy) is 

also vacant since May 1997 at 

Pampadumpara. 

T h e ICAR, Research Complex for 

N E H region at Gangtok, the lone centre, 

have the mandate of work on large car

damom did not participate in the last 

four workshops (XI, X11,XJ11,X1\0. And 

the last three years annual report ha \e 

not been received from the centre. This 

may perhaps be due to the fact that the 

centre is funcnoning under the nf)n-plan 

budget of ICAR. The QRT (1992-96) rec

ommended to close the centre and de

ployment of the two scientific position 

to the ICRl (Spices Board) Research Cen

tre for large cardamom at Gangtok. 
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Ginger and turmeric centres 

Research on turmeric is centred at 

P o t t a n g i , Jagt ia l , Dho l i , Raigarh , 

Kumarganj and Pundibari centres. And 

g inger at Po t t ang i , Solan, Raigarh , 

K u m a r g a n j and Pund iba r i cen t res . 

Coimbatore centre has recently started 

work on turmeric. Substantial progress 

has been made in ginger and turmeric re

search b)' the Pottangi and Solan centres. 

The new centres also laid out the trials 

which are in progress. 

Tree spices centres 

T h e tree spices research cent res 

Yercaud and Dapoli are carrying out the 

assigned technical programme satisfacto

rily. All the ongoing trials including that 

of black pepper are systematically laid out. 

The Pechiparai,Thadiyankudisai (TNAU) 

and Ambalavayal (KAU) centres are func

tioning as participating centres. The tree 

spices germplasm has been exchanged 

b e t w e e n HSR, Calicut and Dapo l i , 

Pechiparai and Yercaud centres. Two re

search projects in black pepper and five 

projects on tree spices are under progress 

at Yercaud. The technology developed 

need to be taken to the farmers field ex

peditiously. The work done at the centres 

are good. 

Seed spices centres 

The seed spices centres viz., Jobner, 
Jagudan, Guntur, Hisar, Coimbatore and 

Dholi have laid out the trials as per the 

technical programme. The new centres 

initiated during 1995-96 viz., Kumarganj, 

Raigarh and Pundibari were also linked 

into the systems. Substantial contribu

tion has been done b)' the Jobner and 

Jagudan centers towards the development 

of seed spices inc lud ing qual i ty 

upgradation. 

Crop rotation cycle to manage cumin 

wilt, biocontrol for foot rot in fenugreek 

and coriander wilt, fertilizer recommen

dation for fenugreek in Rajnsthan, irri

gation and ferdlizcr schedule for fennel 

in Gujarat were perfected. The cjualitv 

evaluation studies in seed spices with re

spect to volatile oil, helped in short list

ing the high qualit)' lines in seed spices. 

The new centres have widen their activ

ity in the germplasm collection and sur

vey of the mandatory crops. 

The Jobner centre has sought assis

tance to strengthen the laboratorv to work 

on qualitx' and residual toxicity. The post 

of the Horticulturist is vacant at Cjuniur 

continuously Expeditious action is war

ranted to fill the vacancy. 

At Kumarganj, the Pathologist and 

technical assistant posts are Iving vacant. 

And at Pundibari, the Jr. Breeder and two 

technical assistant posts are to be filled. 

In short the seed spices centres are 

carrying out good work. The ongoing 

trials are systematically laid out and pro

gressing well. 
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ACTION TAKEN REPORT ON THE RECOMMENDA
TIONS OF THE XIV WORKSHOP ON SPICES HELD 
AT BANGALORE DURING JULY 1997 AND ACTION 
TAKEN ON THE EARLIER DECISIONS 

DECISION ACTION TAKEN/REMARKS 

G E N E R A L 

1. Emphasis should be given for collect

ing gcrmplasm from local areas of coor

dinating centres. Passport data should be 

maintained for all the germplasm col

lected and separate descriptor has to be 

prepared for every spice. 

2. In all the manurial experiments, the 

soil and plants analysis should be taken 

up immediately. 

3. In view of the growing awareness to 
environmental pollution and eco-friendly 
produce, more emphasis on reaction to 
pests and diseases have to be laid during 
varietal screening. 

4. The IISR may organise short term 

training on isolation, mass multiplicauon 

and application of biocontrol agents used 

in management of soil borne pathogens 

of spices. 

5. Need to create plant quarantine units 

in centres in view of the threat for inter

state transmission of diseases and pests. 

As a result of regular survey and col-

lecdons by the different centres around 

5000 gcrmplasm are available. Descrip

tors for pepper and cardamom have been 

supplied to the centres. 

Soil analysis for background informa-

don in respect of the experimental fields 

arc being carried out. Plant analysis arc 

not being taken up for want of infrastruc

ture facilities. 

Adequate care is being bestowed in 

varietal screening for idcndfying variet

ies with tolerance to pest and diseases. 

The pathologist at Pundibari centre was 

already trained at IISR. Scicndsts joining 

at AlCRPS are invariably trained at IISR 

in the respective field in which they are 

working. 

During the IX Plan, adequate provision 

has been made to create this facility. 

57 



Annual Repsrf 1997-98. illOIPS 

D E C I S I O N A C T I O N T A K E N / R E M A R K S 

6. Provision of passport data and mini

mum descriptor for eacli spice. 

7. Frequent transfer of scheme scientists 

affect the \vori< and long term vacancies 

liivc Horticulturist at Guntur, Breeder at 

Pampadumpara etc. need to be pursued. 

8. The passport data and characterisation 

of all available germplasm entries in all 

centres have to be completed and up

dated. 

9. Crop cafctaria of all released varieties 

to be established in all centres. 

10. All centres should follow the uni

form technical programme as decided in 

the workshop, if necessary 1 or 2 treat

ments as per local requirements may be 

included without altering the original 

treatment schedule. 

11. The new four AICllPS centres namely 

D a p o l i , Ra igarh , Kumargan j and 

Pundibari must collect local germplasm 

of mandate spice crops. 

12. The local germplasm collected (one 
set) must be passed on to the NBPGR 
along with the passport data for assess
ing LC number. 

13. Integrated strateg)' should be evolved 
using different bio-control agents to 
achieve desired level of pathogen suppres
sion, priority should be given for collect
ing local promising isolates. Inoculum 

Prescribed proforma have already been 

provided to all Coordinating centres and 

in fact duplicate sets have been sent to 

them again. The centres may be advised 

to undertake this item urgently. 

Vacant positions are being brought to the 

nodce of SAUs to expedite action. 

Cen t res s ta r ted cha rac te r i sa t ion of 

germplasm entries and is in progress. 

Work initiated at the centres and are in 
progress. 

The guidelines are being scruplessly fol
lowed. 

Iniuated action for collecting germplasm 

materials in a S3'Stemadc manner. 

The guidelines are now being followed. 

The centres have been advised to follow 
this decision. 
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D E C I S I O N A C T I O N T A K E N / R E M A R K S 

potendal may be quantified for different 

media. 

14. Variabili ty in p a t h o g e n and 

biocontrol agents, fixation of dosage us

ing uniform carrier media, applicable to 

different agroecological zones should be 

given due priority in formulating new 

programmes. 

l.S. Efforts may be made to collect the 

germplasm in collaboration with NBPGR 

using the infrastructure facilides available 

with the NBPGR. 

16. For release of varicdes, the CYT's 

must be conducted with adequate com

parison from nadonal check, local check 

besides a latest released variety from the 

centre. 

17. For proposal or release or idendfica-
tion of varieties those not tested under 
the coordinated programme may not be 
presented in the Workshop / Group meet
ing. 

18. In future, the proposals for idcndfi-

cadon / release of varieties may be sub

mitted 15 days before the dates of the 

workshop to PC for screening of the pro

posal. 

19. Three major diseases viz., foot rot of 

pepper, rhizome rot of ginger and wilt of 

cumin should be considered as disease 

of national importance. A standing com

mittee should be formed to review the 

work formula t ion , of technical 

programme and to fix locations where 

work has to be carried out. Committee 

Direcdons are hemp followed bv the ccn-

tres while formulat ing the technical 

programmes. 

All centres have been reminded to fol

low this acdon. 

Trials are being laid out including local, 

nadonal and released varieties as treat

ments in the trial. 

Guidelines are being followed b\' the cen
tre. 

Instructions are issued to the centres to 
scruplessly follow the guidelines. 

SAUs and centres have been informed 

suitably. Apex body will be formed be 

fore the cropping season to chalk out the 

technical programme. 
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D E C I S I O N A C T I O N T A K E N / R E M A R K S 

also reviews the implementation of rec

ommendations at farmers level. 

20. All the centres should compile results 

of various disease and pest management 

trials of the last 5-6 years and submit the 

same to PC (Spices) for finalising the treat

ment schedule. 

21 . Biocontrol agents from different co

ordinating centres may be isolated and 

maintained at IISR, Calicut for future use 

and reference. 

B L A C K P E P P E R 

1. New experiment on disease manage

ment of black pepper consisting of chemi

cal and biocontrol measures may be laid 

out at Panniyur, Sirsi and Chintapalli. 

2. An Ad-hoc scheme proposal on feasi

bility of pepper cultivadon in tribal ar

eas in (Jrissa to be prepared by Pottangi 

centre. 

3. The Pottangi centre will also take up 

an MLT on black pepper with released 

varieties. 

4. The nursery management results may 

be complied and new schedule of treat

ment may be finalised. 

5. Solarisation of nursery mixture and 
incorporation of antagonists can form 
pait of nursery management technolog)' 
in black pepper by all centres. 

6. The experiment on irrigation cum 

ferdli/ier level at Panniyur may be con

cluded and one new experiment on drip 

Centres have been instructed suitably and 

the reports are awaited for finalising the 

technical programme. 

Centres are instructed to send the local 

isolates to IJSR 

Revised technical programmes have been 

communicated to alJ the centres for ini-

dation of the trials. 

The centre has been further instructed to 

immediately take up the study. 

The centre has been instructed to follow 

the guidelines. 

The Panniyur centre has already initiated 

act ion towards the m a n a g e m e n t of 

Pbytophthora in the nursery 

The pepper centres are following tlie le-

search leads. 

The Panniyur centre has initiated action 

in laying out trial on dr ip i r iga t ion 

studies. 
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irrigation cum fertilizer may be laid out 

with latest, released varieties (one each in 

O P and hybrid). 

7. New disease management strategy may 

be formulated using the leads from con

cluded e x p e r i m e n t s and tes ted at 

Panniyur, Sirsi and Chintapalli. 

8. T r e a t m e n t schedu le in new 

programmes for the management of nurs

ery disease of pepper will be provided by 

IISR, Calicut. 

9. Survey work on pests of pepper at 

RRS, Mudigere should be continued and 

monitoring extended up to March. 

10. At Pampadumpara, management 

trial on pests of pepper should be under

taken in pest-prone areas. 

11. Experiments on irrigation concluded 

at Panniyur, findings are ready for trans

fer. 

13. The experiment at Sirsi may be con

tinued. The stand of Karimallisesara is 

poor and therefore gap filling is neces

sary whenever revival of the previously 

planted vine is not possible. 

C A R D A M O M 

1. The promising short listed cardamom 
lines of Mudigere need to be mass multi
plied through tissue culture. The ICRJ 
Myladumpara will take up the multipli
cation programme. 

The centres have been instructed to suit

ably formulate programmes and send to 

PC for approval. 

The research lead at IISR in the manage

ment of nursery disease have been in

cluded in the nursery management and 

communicated to centres 

The guidelines are being following by the 
centres. 

A survey has been conducted to assess 

the pest load in different locations. The 

incidence of scales and thrips were far 

less to conduct a trial during the year. 

The Panniyur centre conducted the trial 
and recommendations passed on to the 
developmental agencies. 

The guidelines are being followed. 

Mudigere centre has been equipped with 
a micropropagation laboratory recenth' 
and work has been initiated at Mudigere 
itself 
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2. All the centres working on cardamom 

will collect data on the tiller, no. of bear

ing tillers, no. of panicles, no. of capsules 

per panicle, no. of capsules per node and 

yield per clump. 

3. T h e vo lun ta ry cen t re at 

Thadiyankudisai will have to relay the 

MLT in cardamom. 

4. All the data pertaining to the ecolog)' 

and management of thrips in cardamom 

may be compi led by MudJgerc and 

Pampadumpara. Residue anatysis may be 

carried out in all the chemical control 

trials. 

5. The M I T 111 (1993) with Mysore and 

Malabar types to be relaid out in all car

damom centres. 

6. Ongoing chemical control trials on 

thrips and capsule borers at Mudigere 

may be concluded and new programmes 

may be started jn consultation wjth PC 

and IISR, Calicut. 

7. Research efforts on large cardamom 

are inadcc]uate and hence we may initiate 

some programmes through the ICAR 

Research Complex. 

The guidelines are followed. 

The centre has been instructed suitably. 

The centres have been advised to follow 

the decision. 

Mudigere centre was not able to gcneiafe 

sufficient material for relaying out the 

trial. Adequate material will be available 

by the ensuing season. 

The directions will be implemented in 
the ensuing season 

Insp i te of r epea ted r e m i n d e r s the 

Gangtok centre is not actively involved 

in the execution of research activities. The 

XIV Workshop was not represented by the 

Centre 

G I N G E R 

] . A greater attention for developing low 

fibre varieties will have to be done. 

Solan, Pundibari and Pottangi centres will 

initiate action to identif)' low fibre vancties. 
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2. In all the future fertilizer and irrigation 

trials in ginger, percentage of dryagc and 

fibre content should also be estimated. 

3. In the proposed two plant pathology 

experiments in gmger at Solan centre the 

treatment schedule should be finalised in 

consultadon with PC and IISR, Calicut. 

4. At Pundibari, the associated pathogens 

of soft rot of ojng-er should be isolated 

and their pathogenicity confirmed. Re

quired training and expertise will be pro

vided at IISR. 

T U R M E R I C 

1. An ad hoc scheme on rhizome rot and 

leaf spot diseases of turmeric will be pre

pared by PC and the Project will be lo

cated in three selected centres. 

2. To confirm etiology of disease and 

associated pathogens / pathogenicm' of 

Pythiiin? sp. and biisanum sp. singly and in 

combination, studies may be undertaken 

by jagtiai centre. 

3. In quality analysis, guidelines formu

lated by IISR arc to be followed. IISR, 

Solan, Pottangi, Kumarganj, Coimbatore 

and Dholi centres will take up a new 

promising varieties and send the material 

to HSR, Spices Board and Solan for qual

ity analysis. 

4. Soft rot management trial at Jagtial may 

be modified in consultation with IISR, 

Calicut. 

The Solan centre is instructed suitably. 

The new technical programme by incor

porating the existing leads has been drawn 

out for implementat ion at the Solan 

centre. 

Adequate training has been given to pa

thologist to isolate the pathogens. 

The Jagdal centre will prepare the project 

and send to PC for finalisation of the 

technical programme before fonvarding 

to the Council for approval. 

The studies have already been taken up 

by the Jagdal Centre. 

New experiment on quality at Pottangi will 

be conducted during Kharif, 1998. The 

other centres have been instructed to take 

up the work in the e n s u i n g 

season. 

T h e cen t re has been i n s t r u c t e d 

suitably. 
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T R E E S P I C E S 

1. All experiments on tree spices at 

Yercaud will continue. Seeds of wild nut

meg available in the Kolli hills region may 

be used for grafting. 

S E E D S P I C E S 

1. The available fenugreek germplasm 

may be evaluated for 'green purpose' and 

s imultaneously, the ge rmp lam from 

Jobner may be collected and evaluated at 

Guntur. 

2. The Coimbatorc centre has been asked 

to collect germplasm materials in corian

der and fenugreek at least four different 

districts in Tamil Nadu viz., Madurai, 

Ramanad, Kamarajar and Kattabomman 

during 1995-96. 

3. Hisar centre has been advised to take 

up cjualit)' analysis of leafy t)'pc in cori

ander. 

4. The qualit)' analysis facilities available 

at Jobner has to be availed by all seed 

spices centres. It is suggested that an ex

ploration for exotic types for oil content 

could be taken up on priorit)'; the role 

of variety and agroclimatic situations on 

the quality of oil has to be established. 

5. In each centre, there is a need to re

strict the number of trials handled by 

each centre looking at the fact that each 

centre is handling two to four crops. 

6. There will be only one M I T along with 

the year of start of experiment hence 

Survey has been made in the Kolli hills. 

The grafting studies arc in progress. 

The Guntur centre has been instructed 

to take up the studies. 

The germplasm collection is in progress. 

The work has been initiated and the 

studies are in progress. 

The seed spices centres are availing the 

facilities at Jobner . ICAR is being 

approached for exploratory survey of 

exotic types. Sufficient fund is to be made 

available. 

Guidelines are being followed. 

Guidelines are being followed and the centres 

have been instructed to follow the decision 
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forth to avoid confusing nomenclature. 

Each centre will take up only one coordi

nated varietal trial (CVT) for each crop 

for period of three years / seasons. 

7. T h e present C V T on cor iander , Being continued, 

fenugreek and cumin will condnue for 

two more years with the same entries. 

8. A new CYT in fennel recommended 

(CVT-1998) will be laid ou t Hisar , 

Jagudan and Jobnercuher with eight 

accessions. 

9. Effect of stage of maturity on oil 

content of coriander varieties may be 

studied. 

10. Inteerated nutrient management with 

componen ts like biofertilizer organic 

manures etc. on seed spices need to be 

experimented. 

11. Though there is a need to test the 

entries under CVT for three years, the cen

tres can propose any entry for adaptive/ 

on farm research if it performs well con

sistently for two years by approval of the 

varietal release committee. The third year 

trial and field testing can be done concur-

rendy to save time. For this acdvit)' infra

structure facility and funds for vehicle etc. 

has to be provided. 

12. The N B P G R will be pursued to 

strengthen the programme for systemadc 

mtroducdon of germplasm from other 

countries particularly from centres of 

origin/diversitv. 

Will be laid out in the ensuino- season. 

T h e J o b n e r cent re will take up the 

studies. 

The jobner centre has initiated studies. 

The centres have been instructed to fol
low the guidelines in the release of vari-
edes in future. 

The workshop decision has been commu

nicated to NBPGR. The acdon is pend

ing with NBPGR. 
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RECOMMENDATIONS OF 
QRT ON AICRPS 

The Indian Council of Agricultural 
Resea rch , N e w Delh i as per F.No. 
1 2 - 7 / 9 7 - I A - V dated 12 July 1997, 
consti tuted the Quinquennial Review 
Team (QRT) for the review of work 
of AICRPS under the Chairmanship of 
D r K V A h a m m e d Bavappa with 
D r R P S h a r m a , D r S C h a u d h u r i , 
Dr R K Sharma and Dr Rajendra Gupta 
as members and Dr A K Sadanandan 
as Member Secretary?. The recommenda
tions of the QRT arc as follows: 

Gene t i c resources 

1 The varieties released by the AICRPS 
centres, may be characterised through 
DN A fmger printing along with their 
parents in the case of hybrids, and 
deposited at the respective SAUs as 
weU as NBPGR, New Delhi. A na
tional number may be obtained for 
each variet)' registered with NBPGR. 

2 Though some progress has been 
m a d e m g e r m p l a s m col lec t ion 
of major spices, there is an urgent 
need to complete the work on time 
targeted basis. The Project Coordina
tor may prepare two projects, one for 
plantation spices and other for seed 
spices in consultation with SAUs and 
submit to the ICAR for funding. The 
duration of the project may be five 
years. 

3 The following centres may be man
dated to evaluate, characterise and 
catalogue the germplasm of crops 
noted against each Centre. 

Black peppe r 

C a r d a m o m (s) 

C a r d a m o m (1) 

Ginger and 

Turmer i c 

Coriander 

Panniyur and IISR 

Mudigere and ICRI 

ICRl Regional Centre, 
Gangtok 

Pottangi and IISR 

J o b n e r ( RAJU ) -
Nor th Indian collec
t ion, C o i m b a t o r e 
CTNAU)-South Indian 
collection 

Cumin : Jobner 

Fennel : Jagudan 

Fenugreek : Jobner 

4 Each centre collecdng the germplasm 
will divide the material into three sub 
samples- one sample of each collec
tion will go to NBPGR forcr\o-prcs-
ervadon, other to the centres identi
fied for cataloguing and third retained 
at the coUecdng centime. Nomenclature 
assigned by the collecting agcncv 
should not be changed at any stage/ 
centre. 

5 NBPGR should enhance their efforts 
to collect the exotic germplasm from 
countries growing them/centres of 
diversity. Samples of germplasm so 
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obtained should be made available to 
the centres identified for cataloguing, 
which will multiply and make the 
material available to other centres. 
Since lack of genetic variabilit}' for 
economically important characters 
has been felt as the biggest constraint 
in crop improvement programme of 
seed spices, it is strongly suggested 
that an exploration team be consti
tuted and assigned the job of collect
ing the germplasm. 

6 G e r m p l a s m accessions collected 
should be described using the descrip
tor and also screened for biochemi
cal characteristics. This information 
along with material may be passed 
on to IISR which will arrange for the 
D N A finger printing through the 
NRC D N A printing network facili
ties being established in IBPGR and 
registration of the materials. The 
concerned centres should maintain 
each of the registered varieties / ac
cessions along with their numbers. 

7 For every registered spice variety re
leased as well as those in the 
germplasm, quality attribute profiles 
of the essential oils should be stud
ied and incorporated in the de
scriptors. 

Varietal I m p r o v e m e n t 

8 In order to exploit the locked up 
variability in black pepper, a large 
scale hybridization programme in
volving lines with diverse desired 
characters may be undertaken. A 
project involving SAUs of Kerala, 
Karnataka and Tamil Nadu and IISR 

may be prepared as envisaged in the 
IISR QRT reports. 

9 Twelve improved varieties of differ
ent spices were released during the 
period under report, while several 
lines are in the pipe line for release. 
Different agencies (Agriculture / 
Hor t icu l ture Dep t s . , N G O s and 
farmers) who have the ability to pro
duce qualit)' planting materials may 
be identified by the centre which has 
evolved the variet)' and breeders stock 
of the varieties released made avail
able to these agencies on a certifica
tion programme. They may be given 
training in the technique of plant
ing material production and should 
be subjected to periodic inspecnon 
to ensure qualit)'. 

10 Hybridization (combination breed
ing) or heterosis exploitation must 
be enlarged to develop better variet
ies. In crops like cumin and corian
der where hybridization is extremeh' 
difficult, sound populadon improve
ment programmes must be immedi
ately started to make best use of ex
isting variabilit)'. The breeding strat
egy' should be for high yield, better 
quality and disease resistance (wilt, 
powdery mildew etc in seed spices). 
The existing facility for oil profile 
analysis at Jobner Centre may be 
strengthened. 

Crop Produc t ion 

11 Black pepper is culdvated extensively 
in homesteads and under diverse 
farming systems. However, on-farm 
trials to evolve agro-techniques fi^r 
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mixed cropping of black pepper un
der such systems has not been under
taken so far. Trials need to be laid 
out to generate information in this 
area. Since large scale planting of 
black pepper is being undertaken in 
coffee, this system may be studied on 
a priority basis. 

12. For crops like ginger, turmeric and 
seed spices location specific package 
of practices for targetted yields may 
be deve loped for the major 
agrociimatic regions. 

13 For sustainable production, it is es-
sendal that a balance between off-
farm and on-farm inputs are main
tained. Research on on-farm biom-
ass generation for recycling as source 
of nutrients as part of IPNM should 
receive attention at all centres of the 
Coordinated Projects. 

14 In tree spices, nutrient and water re
qu i rements including fertigation 
needs special emphasis and trials 
should be laid in these directions. 

Crop Protection 

15 Among the different diseases that af-
feet the spices, Phytophtbnra foot rot 
of black pepper, katte of cardamom, 
CInrkey and Foorkey of large carda
mom and rhizome rot of ginger and 
turmeric still continue to be the most 
devastating in most of the areas. 
However, the team during its field 
trips observed that certain tracts (eg. 
Shcvroy hills with bttlc incidence of 
quick wilt) are almost free from some 
of these maladies. It is suggested that 
the AICRPS centres may study the 
piohlem from the angle of location 

specificity so that these tracts aie 
maintained free of the pathogen in 
future as well. 

16 As at present, IPM approach in pest 
and disease management has not re
ceived serious attention in the Coor
dinated programmes. It is strongly 
recommended that this technology 
is developed to the maximum extent 
possible for major pests and diseases. 

Post harvest processing and quality 
upgradation 

17 A study of the existing practices 
adopted in the post harvest proce
ssing of each spice may be uncici-
taken by every AICRPS centre to 
identify factors that affect the qual
ity of finished products and under
take field studies to prevent un-hv-
gienic practices. While prepa-nng 
package of practices for each crops, 
a section on post harvest processing 
should invariably be included to 
br ing awareness a m o n g farmers 
about the importance of quality. 

General 

18 Though Tamil Nadu has over 60,000 
ha under turmeric, this crop has not 
been included under the AICRPS for 
research. The crop has both produ
ction and post harvest processing 
problems which need urgent atten
tion. It is recommended that tur
meric may be included as a mandate 
crop for research at Coimbatore cen
tre with no additional staff (the 
existing Horticulturist and Patholo
gist would be attending this work). 
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19 The Spices Board rcscaich establish
ment at Gangtok be recognized as 
the nodal R and D centre for large 
c a r d a m o m with m a n d a t e s for 
germplasm collection, evaluation and 
improvement, production of elite 
planting materials of improved 
varieties (Breeders foundation seeds) 
and formulation of package of prac
tices. The sciendfic posioon of the 
ICAR N E H Research Complex may 
be shifted to ICRl (Spices Board), 
Tadung, Gangtok together with bud
get allotment as a regular AICRPS 
centre to work on large cardamom. 

20 The lARJ sub-station at Kalimpong 
in linkage with the Division of My
cology and Pathology of lARl be 
e n t r u s t e d to work on charac 
terisation and early detection of vi
ruses in large cardamom. The sub-
stauon may be included as a co-op-
cradng centre. 

21 BCKY, Pundibari mandated to work 
on ginger, turmeric and black pep
per should give greater emphasis for 
ginger for its germplasm collection, 
conservation and cataloguing since 
the N E has considerable genetic di
versity for this crop. In terms of soft 
rot management of ginger, this cen
tre should undertake front line dem
onstration and training jointly with 
KVK at Kalimpong. 

22 AICRPS should strengthen the R & 
D work on black pepper in the N R H 
th rough C P C R I sub s ta t ion at 
M o h i t n a g a r and Kah ikuch i , 
Guwahati in link with IISR. 

23 The Centres of the AlCRP on Spices 
are located in remote locadons with 
little access to literature. The librar)-
of IISR is doing an excellent job in 
bringing out bibliographies on spices 
periodically as well as other publica
tions to bring out awareness about 
R & D in spices. Copies of such 
publicadon should regularly be sup
plied to each of the centres. This 
would substantial ly impro\'C the 
awareness of the scientists woiking 
in the projects. 

Scientific manpower development 

24 The cultivadon of black pepper in 
the higher elevations of Shevrov and 
Kodaikanal hills of Tamil Nadu is 
considerable. The area is also i da
tively free of Phytophtbora foot r<n 
disease. Varietal evaluadon is an ur
gent need of this tract. The existing 
staff at Yercaud centre consist of only 
one Agronomist and one florticul-
turist. It is recommended that one 
post of Breeder be created at Yercaud 
to take up the varietal improvement 
work. 

Project formulat ion 

25 During the workshop new rcscaich 
programmes are being formulated in 
a hurry and much attention is nor 
given. It is therefore suggested that 
a day prior to workshop max be al
lotted for group discussif>n and for
mulation of rcscaich programmes. 
The sei-vices of the Heads of Depart
ments of the IISR may be made use 
of for the fo rmu la t i on of the 
programmes along with scientists of 
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the concerned disciplines from the 
coord ina t ing centres. T h e group 
leader and few eminent scientists of 
the concerned field and a staustician 
so formulated research programmes 
are then presented m the workshop 
for approval. 

Mon i to r ing and evaluation 

26 Smcc the co-ordinated projects on 
spices are' be ing i m p l e m e n t e d 
through 15 SAUs, it is necessary that 
the scheme should be closely moni
tored by both the Director of Re
search of the respective Univer-sities 
and Project Coordinator who are re
sponsible for close monitoring and 
evaluation. It is suggested that the 
Director of Research may make at 
least one inspection in a year and the 
detailed report sent to the Vice Chan
cellor with a copy to Pro|cct Coordi
nator. Similarly, the Project Coordi
nator may visit the centres at least 
twice in a year and copies of his in
spection report sent to the Director 
of Research/Vice Chan-cellor con
cerned. 

M a n p o w e r and Infrastructural facili
ties 

27 The Committee strongly felt the 
need for one Clerk-cum-Typist to 
PC's Cell. The existing Jr. Steno
g rapher is unable to meet the 
mounting work load consequent 
to the entrusting of PC to direcdy 
attending to the monitoring and 
budgetary preparation and release of 

funds to the centres. It is understood 
that as per the recommendations of 
the previous QRT, provision has 
been made in the Vll l Plan of IlSR 
but this has not materialised. 

R & D on spices in the N o r t h Eas t 
ern Hill Region 

28 Among the spices, ginger, large car
damom, black pepper and turmeric 
are the more important crops of sig
nificance for the area. While ginger 
and large cardamom arc more suit
able and extensively cultivated in rela
tively high altitudes (100-1500 m) 
black pepper is grown primarily in 
foot hills (up to 1000 m). Turmeiic 
grows well in the plains or foot hills. 
Continuous R and D and policy 
support for promotion of pioduc-
tion, value addition, marketing of the 
idcndfied spice crops is very impor
tant for economic development of 
at least some of the states of the re
gion. 

29 Immediate attention may be paid to 
production of disease free planting 
materials in large cardamom. The 
programme has to be supported with 
quick diagnosis of viruses in symp
tomless materials, the meth<jd foi 
which IS being standardized b\' the 
lARJ centre at Kalimpong. The CJOV-

ernment has already taken steps for 
distribution of tissue cultured disease 
free plants and the same technique 
may be promoted. The ICRl Re
gional Station, Gangtok may be en
trusted with this work. 
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ICARAD-i/OC RESEARCH SCHEMES 
T h e ICAR is funding Ad-hoc 

research schemes on spices aims at 
filling the critical gaps in spices field. 
Right now 28 AP cess fund schemes 
ope ra t ing on spices. T h e c ropwise 
dis tr ibut ion of projects are three in 
pepper four in cardamom, one in large follows: 

Tiiljlc 14. Li.st ol" A P Cess Fund Schemes* (1994 onward.s) 

cardamom eight in ginger and turmeric, 
five in seed spices, two in tree spices, 
one on vanilla and four projects on gen
eral aspects of spices. The total ouday of 
these projects is around Rs. 215 lakhs. The 
list of AP Cess fund schemes are as 

Title of the schemes Location Total outlav Date oi stait 

Effect ot" organic fertilizer on soil qualit\', 

productivity and quality of black pepper 

and cardamom. 

Characterization, early detection and 

management of Kokkc kaiitlu disease 

of cardamom. 

Development of resistant variet\'/lines of 

cumin to wilt diseases caused by V'tnariuni 

Oxyspariiiii using in vitro t echniques . 

Investigations (jn cnjp response in large 

c a r d a m o m {Amuiintni sublatuni Roxoura) 

to major nutrients. 

Integrated management of rhizome rot 

of ginger. 

Species relationship in the genus Piperand 

the sco]:)e of related taxa in the improve

ment of \^ipi:r ii!i<i'!i/// L. 

Developmental morphologv of ginger and 

turmeric . 

Clonal propagat ion of tamarind (^Vaiiiawidin 

iiidica L.) th rough /// vilro culture. 

Biochemical characterization of ginger and 
turmeric. 

Hybridizati(jn in ginger [Ziii'^tbcr ofjiciiiak 

Rosea.) through iii vitro pollinaticin. 

Collection maintenance, evaluation and 

standardisation of agro-techniques of 

seed spices germplasm. 

IISR, Calicut (Kerala). 767100 01.08.97 

.S.S1760 

926440 SKN College of 

Agriculture, 

]obner (Rajasthan). 

ICRI, Idukki (Kerala). 120.'^400 

24.07.9.S 

26.12.9S 

01.12.9.S 

Dr. YSPUl-l&F, Solan 

(1-1 imachai Pradesh) 66S,S00 01.0.1.96 

lOMJ.Thrissur (Kerala) 609000 01.06.94 

IISR, Calicut (Kerala) 1010800 07.07.9.S 

TNAU, Coimbatore .S778O0 01.10.9.S 
(Famil Nadu) 

IISR, Calicut (Kerala) 7.39880 19.07.9.S 

KAU, Thrissur (Kerala) 622400 

AAlJ ,Johra t (Assam) .S16170 01.12.97 

http://26.12.9S
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Title (jf the schemes Location Total outlay Date of start 

Establishing in vitro conservatory of spices 
germplasm. 

Pnjduction of somaclones and somatic hybrids 
(jf cardamom (E/cf/aria cardamom Maton) 
f(jr high yield and resistance to disease. 

Biological control of scale insects infesting 
black pepper 

Eticjiogy of rhirome rot of turmeric 

IISR, Calicut (Kerala) 

nSR, Calicut (Kerala) 

Sri. P. Mahila Vishwa-
vidhyalayam, Tciputi 

(Andhra Pradesh) 

RAU, Bikaner 
(Rajasthan) 

TTslAU, Coimbatore 
(Tamil Nadu) 

GAU, Ahemadabad 
(Gujarat) 

TNAU, Coimbatore 
(Tamil Nadu) 

1050720 05.10.97 

l.S43n00 .30..3.96 

578000 29.07.94 

541000 01.11.96 

Creation of variation for improvement 
•of yield of coriander through mutadon 

Management of seed bornepathogens and 
wilt disease of coriander by using bio-tech
nological approaches 

Phenol metabolism during host pathogen 
interaction in Vusarium wilt of cumin 

Scheme for intensification of research on 
vanilla [Vanilla plaiiifolia Andrews) 

Investigations of cardamom based cropping 
system 

Developing hardening protocols for tissue " " 
culture plants of spices 

Integrated management of rhizome rot of " " 
ginger 

Exploring the possibility of spices under humid HPKW, Palampur 
sub temperate conditions of Himachal Pradesh (Himachal Pradesh) 

Production of haploids and dihaploids of card- IISR, Calicut (Kerala) 
amom {B.kttana cardamomum Maton) through 
anther culture/ microspore culture 

Biological control of plant parasitic nemat(jdes " " 
of major spice crops 

Studies on the comparability of Axospinlhtim and TTS'AU, Coimbatore 
biocontrol agents in turmeric (Tamil Nadu) 

Characterisation of nutmeg germplasm for qualin' IISR, Calicut (Kerala) 

Elucidation of biosvnthetic pathways of curcumin 
\r\\\.wmmz [airaima longa) " " 

385850 

437300 

01.06.94 

01.07.96 

601500 01.11.96 

378400 01.04.96 

IISR, Calicut (Kerala) 1480647 22.07.96 

2077446 30.03.96 

2251200 09.05.96 

550460 01.01.98 

57.S210 m. 10.97 

891860 

Approved during 
the scientific panel 
meeting held at 
Bangalore during 7 
and 8 August 1998 

• Three to live year duradon 
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STAFF 
PROJECT COORDINTOR'S CELL 

Indian Institute of Spices Research 

Calicut - 673 012, Kerala 

Project Coordinator 

Scientist 

Technical Information Officer 

Jr. Stenographer 

Lab Attcnder 

COORDINATING CENTRES 

1. Cardamom Research Station, KAU, Pampadumpara 

Dr. A K Sadanandan 

Ms. C Vasugi 

Dr. Johny A KalJupurackal 

Ms. C K Beena 

Sh. K Keeran 

Asst. Professor (Ento.) 

Asst. Professor (Agron) 

Breeder 

Farm Assistant 

Lab Assistant Gr.l 

Peon 

2. Regional Research Station, UAS (Bangalore), Mudigere 

Breeder : Sh. H M Chandrappa 

Agronomist (Hort.) 

Ms. Hebsy Bai (Since June 97) 

Vacant 

Posted at Ambalavayal 

Sh. C G Pradcep 

Sh.PV Joseph 

Sh. K Aleykutt)' 

Pathologist 

Jr. Entomologist 

Jr. Technical Assistant 

)r. Technical Assistant 

Messenger 

Sh. Shanthaveerabhadraiah 

Sh. K V Shivakumar (since 13.10.1997) 

Ms. C Parvathi 

Sh. Narayanan 

Sh. Mruthyunjaya 

Ms. Savithri 

3. Horticultural Research Station, TNAU, Yercaud 

Agronomist (Hort.) 

Jr. Breeder (Hort.) 

Lab Assistant 

Sh. R Richard Kennedy 

Selvi K Nageswari 

Sh. M Ramaiah 
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4. Pepper Research Station, KAU, Panniyur 

Assoc. Professor (PI. Path.) : Sh. P K Unnikrishnan Nair 

Asst. Professor (PI. Path.) : Vacant 

Asst. Professor (Breeding) : Vacant 

Asst. Professor (Agro.) : Sh. A Rajagopalan 

Farm Assistant Gr. 11 : Sh. K Lakshmanan 

Farm Assistant Gr. 1 : Sh T Muhammed Haneefa 

Lab Assistant : Vacant 

Peon : Sh. M P Narayanan 

5. Regional Agricultural Research Station, APAU, Chintapalli 

Asst. PathoJogist : Sh. V Mohan Rai 

Asst. f^orticulturist : Ms. M Padma 

Technical Assistant : Vacant 

6. Agricultural Research Station, UAS (Dharward), Sirsi 

Assoc. Professor (PI. Path) : Sh. H G Hegde 

Asst. Professor (Hort.) : Sh. M S Lokesh 

Asst. Professor : Sh N K Hesde 

7. Department of Vegetable Crops, Dr. YSPUHF, Solan 

Breeder (Olericulturist) : Sh. B N Korla 

Jr. Plant Pathologist : Sh N P Dohroo 

Jr. Biochemist : Sh R K Goyal 

Jr. Technical Assistant : ' Sh. Shankar Lai 

8. High Altitude Research Station, OUAT, Pottangi 

Breeder (Olericulturist) : Dr. D C Mohant)' 

Jr. Breeder : Dr. D K Dash 

Sr. Technical Assistant : Sh. R C Dash 

Jr. Technical Assistant : Sh K K Patra 
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9. D e p a r t m e n t of Plant Breed ing , S K N Co l l ege of Agriculture , RAJAU, 

Jobner 

Sr. Breeder (Prof.) : Dr. R K Sharma 

Breeder : Sh. S L Dashora 

Agronomist (Hort.) : Sh. G R Chaudhary 

Jr. Plant Pathologist : Sh. M PJain 

Asst. Biochemist : Sh. S Agarwal 

Sr. Technical Assistant : Sh. S H Shyam Singh 

Jr. Technical Assistant : Sh. S R Kumawat 

10. R e g i o n a l Agricultural Research Station, APAU, Guntur 

Hornculturist : Vacant 

Jr. Breeder (Hort.) : Sh. N Hariprasad Rao 

Sub Assistant : Sh. K Sivakumar 

11. Sp ices Research Stat ion, GAU, Jagudan 

Sr. Plant Pathologist : Sh A J Patcl 

Jr. Breeder (Hort.) : Sh G M Patel 

Jr. Technical Assistant : Sh R N Patel 

12. D e p a r t m e n t of Sp ices & Plantat ion Crops , T N A U , C o i m b a t o r e 

Breeder (Assoc. Prof.) : Dr. T Thangaraj 

Jr. Pathologist : Sh. K Muthukrishnan 

Agricultural Assistant : Sh. D Elumalai 

13. R e g i o n a l Agricultural Research Station, APAU, Jagtial 

Jr. Pathologist : Sh C L Narasimha Chary 

Asst. Horticulturist : Sh. A Manohar Rao 

Technical Asst./Sub Asst. : Vacant 

14. ICAR Research C o m p l e x for N E H R e g i o n , G a n g t o k 

Scientist Sz (PI. Path.) : Sh L S Snvastava 

Scientist SI (Hort.) 1 : Sh G S Karibasappa 
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15. Department of Vegetable Crops CCS-HAU, Hisar 

Olericulturist / Horticulturist : Dr. K K Thakral 

Assistant Scientist (VC) : Dr. S K Tehlan 

16. Tirhut CoUege of Agriculture, RAU, Dholi 

Horticulturist 

Jr. Pathologist 

Technical Assistant 

Sh. S P Singh 

Sh. Bimla Rai 

Vacant 

17. Konkan Krishi Vidya Peeth, Dapoli 

Horticulturist 

Jr. Breeder 

Jr. Pathologist 

Tech. Assistant 

Tech. Assistant 

Dr. A S Desai (since 20.8.1997) 

Sh. D S Bagade 

Sh. N R Padeldar 

Sh. S D Tambe 

Sh. S G Thore 

18. Narendra Dev University of Agriculture and Technology, Kumarganj 

Horticulturist : Sh. T Singh 

Jr. Breeder : Sh. V P Pandey 

Jr. Pathologist : Vacant 

Tech. Assistant : Sh. R K Gupta 

Tech. Assistant : Vacant 

19. Indira Gandhi Krishi Vishwa Vidyalaya, Raigarh 

Horticulturist : Sh. Shankar Singh 

Jr. Breeder 

Jr. Pathologist 

Tech. Assistant 

Tech. Assistant 

Sh. R K Yadav 

Dr. A K Singh 

Sh. G P Kashyap 

Sh. D S Kshatri 

20. Bidhan Chandra Krishi Viswa Vidyalaya, Pundibari 

Horticulturist 

Jr. Breeder 

Jr. Pathologist 

Tech. Assistant (2 posts) 

Vacant 

Vacant 

Sh. B N Panja 

Vacant 
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PUBLICATIONS 1997-98 
MUDIGERE 

Bclnvadi, V.V. :>ncl Pnrvnthi, C , Hslim;ition of numbev 
of honey bee colonies required for effective polli
nation in cnrdamom. Ill f'ongress of lUSSI In
dian Chp:itcr, Diversity of social insects i\nd other 
nrthropods ;ind the functioning of ecosystems. 7-9 
March, 1998. 

Chandrappa, H.iM., Shadakshari, Y.G., Uniesha, K and 
Edison, S. 1997. Variability in germplasm collec
tions of small cardamom. //; Sy»ip. IS'I'CK/ID, 
Trishur, Kerala, Sept. 9-12,1997. 

Chandrappa, H.M., Shadakshari, Y.G. and 
Dushyanthakumar, B.M. 1997. Correlation and 
selection in seedling progenies of promising car
damom clones. It! Symp. ISl'C^RAD, Trishur, 
Kerala, Sept. 9-12, 1997. 

Chandrappa, H.M., Sadakshari, Y.R., Uniesha, K and 
Tyagaraj, N.I: 1997. Growth and yield of carda
mom {E/ctliinn cardamomiim Maton) as affected 
by plant nutrition spray. In Nat. Seminar. Water 
a& Nutrient management for sustainable produc
tion and quality of spices, Madikeri, Karnataka, 
October S-6,1997 

Parvathi, C, Belavadi, V.V and Raju, B. Pollination by 
carpenter bees in Alpinia galanga. \\\ Congress of 
lUSSI Indian Chapter, Diversity of social insects 
and other arthropods and he functioning ot eco
systems. 7-9, March, 1998. 

.Sanlhaveerabhadraiah, S M., Chandrappa, M.Ma n d 
Thimmaryappa, M. 1997. Effect of growth regula
tors and spacing on multiplication of planting 
units in cardamom (Hlcttaria cardamomum Maton) 
J. Spices & Arom. Crops, 6(1): 49-.S0. 

Shanthaveerabhadraiah, S.M., Chandrappa, H.M and 
Jagannatb, B. 1997. Response of different levels 
of NPK on the yield of cardamom (I'.lellariti 
citriiiiuinii/iiw Maton). /. Spices e> Arom. Crops, 
6(2). 

Popular articles: 

C. Parvathi. Thrips and capsule borers in cardamoni. 
The Hindu. July 31, 1997. 

SIRSI 

Hegde, H.G., Gangadharappa, P.M. and Hegde, N.K., 
1997. Effect of fertilizer on yield of arecanut and 
black pepper mixed cropping system. Karnataka 
J. Agiic.Sci. 10 (1): 262-264. 

DHOLI 

Bimla Rai, M.M. Jha,]ha, K.L.O and Sharma, SB. V:,f-
fect of fungicidal seed treatment on rhizome rot 
disease of ginger. National seminar on recent de
velopment in spices production technology from 
20-21 April 1998 held at BAC Sabour (Bhagalpur, 
Bihar) 

Bimla Rai, Jha, M.M., Jha, K.1...0, and Sharma, S.B 
E-ffect of different soil amendment materials against 
rhizome and soft rot disease of ginger. National 
seminar on recent development in spices prodiie-
tion technology from 20-21 April 1998 held at BAC 
Sabour (Bhagalpur, Bihar). 

Bimla Rai, Jha, M.M., Maurya, K.R. and Singh, S.l' 
Evaluation of coriander germplasm lor resistant 
to stem gall disease. National seminar on recent 
development in spices production technolog\' from 
20-21 April 1998 held at BAC Sabour (l^hagalpur, 
Bihar). 

Bimla Rai, Jha. M.M., Maurya, K.R. and Singh, S.P 
Sources of resistance in turmeric to ma|or diseases. 
National seminar on recent development in spices 
production technology from 20-21 April 1998 heUl 
at BAC Sabour (Bhagalpur, Bihar). 

SOLAN 

Dohroo, N.P. 1997. Integrated management of \cl-
lows and rhizome rot of ginger in field and stor
age. Int. Conf Int. PI. Dis. Man. Sub. Agri. lARI, 
New Delhi (10-15 Nov. 1997) p 265. 

Dohroo, N.P. and Sushma Navar, 1997. Leaf sp(;i of 
ginger (in Hindi) Udyaniki and Vaniki. Dl'.l., 
UH1-, Solan. 26-27. 

Dohroo, N.P. and Sanjeev Sharma, 1997. Storage of 
ginger (in Hindi) Krishi Cha\anka. 48-52. 
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Goyal, R.K. ;iiicl Korln.B.N. 1997. Changes in the fresh 
yield, cirv mntter and <|ualiiy of ginger {7,iiigil>cr 
offiaikikV.O'iC.) rhizomes during development. /. Foot! 
Set 'Mmol. M: 472-476. 

RAIGARH 

Yadav, R.K. 199H. listimation of genetic variability for 
vicid ami it.s components in ginger. Abstract ac-
cepteil in "National Seminar on Recent Develop
ment in Spices Production Technology" held on 
April 2(1-21, 1998 at Bihar Agricultural College, 
Saboiir, Bhagalpur (Bihar). 

Yadav, U.K. 199K. Jeera ki kheti se adhik aya ki 
sambhavana. Krishak Jagat, Bhopai, January, 1998. 

PANNIYUR 

Sathce.san, K. N., Rajagopalan, A., Jagadeesh-kumar, 
T.N., Mammootiy, K.P. and Unnikrishnan Nair, RK. 
I 1997. Inlluence of irrigation levels on yield, t|ual-
ity anil incidence of pests and diseases in black 
pep]">cv {Piper iii;^riim 1...). Paper presented in the 
National Seminar on Nutrient and Water manage
ment for Sustainable Production and Quality of 
Spices, Mercara, .5-6 October 1997. 

JOBNER 

Agarwal, S., Sharma, R.K., |ain, M.l'. and Edison, S. 
1997. Cumin wilt and its management. Jiidinii Co-
coti/hccdiiiit iniHSpices]. (Accepted for publication). 

Chaudhiiry, G.R., Sharma, R.K. and Jain, M.P 1997. 
Production technology of coriander. Farmer and 
Parliament. 37 (10): l.S-18. 

Chaudhur\', O.K., Sharma, R.K. and Jain, M.P 1997. 
Production technolog)' of fenugreek.',\/)/fc/wfo. 
I I (2): 2-4. 

Chaudhurv, G.R., Sharma, R.K. and Jam, M P 1997. 
Production technologvot iennel. .\/!/rc hidin. 10(6); 
17-20. 

Goyal, S.K. and Jaiii, .M.P. Vlycrollora of black gram 
seed under storage conditions, their pathological 
effects and control. Paper presented in interna
tional conteicnce on integrated plant disease man

agement for sustainable agriculture held at New 
Delhi from 10-15 Nov 1997. Concepts in seed 
spices. ,i/)/rf/W/rt, 10; 8-12. 

Jain, MR, Kumar, K.C. and Jain, S.C. yVlternaria spe
cies associated with cumin seeds, their pathogenic
ity and control. Paper presented in international 
conference on integrated plant di.sease management 
for sustainable agriculture held at New Delhi Umw 
10-15 Nov. 1997. 

Sastry, H.V.D., Agarwal, S., Kumar, B. And Sharma, 
R.K. T997. hi vitro response of fennel [Vociiiiulinii 
vnlsiire Mill.) In Proceedings of National Seminar 
on Biotechnology of Spices and Aromatic Plants . 
hiHiiiii Society for Spices, C.nliciil: 49-50. 

POTTANGI 

Mohanth, D.C., Dash, D.K. (New production technol
ogy on .ginger and turmeric) 1997. Oriva, (~hasira 
Sansara, .36th OUAT foundation dâ • issue. 

Mohanty, D.C, Dash, D.K., Senapati, A.K. and Pattnaik, 
A. K. 1998. l-inglish ecological implication of tui-
meric cultivation in eastern ghats of ()rissa. /«//;-
lull of b.cology o" I'.iiriioiimciit, Jan-March. 

DAPOLI 

Arun G. Desai. ParashagShetaki Ani Shetakari 89 (10): 
'8-11-January, 1997. 

Arun G. Desai. Naral Bagetil Antorpike, Adarsh Sheti 
Udyog. 2(4); 43-44 Feb - April 1997. 

Arun G. Desai. Sankarit '1' N D Naral Bvane Tav;u 
Karane; Shetakari. 32 (12); 18-2(1 April 1997. 

Nagwckar, O.D., 1 laldankar, P.M., Desai, A.G., Gunjate, 
R.T. and Rajput, J.C. 1997. Performance of r;iinfcd 
vegetables as intercrops in coc(.inut plantation. /. 
i'hmtiitioii Crops l-iiiy. 209-211. 

ParagHaldankar and Arun G. Dc.sai (1997). Aalspaisachi 
I-igwad. Baliraja, 28(.5): 63-65 May 1997. 
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METEOROLOGICAL DATA 1997 
Pampadiimpara 

Latitude : 

Altitude : 

Month 

lanuarj-

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

T o t a l / M e a n 

Chintapal l i 

Latitude : 

Altitude : 

M o n t h 

[anuary 

February 

March 

April 

May 

)unc 

July 

August 

September 

October 

November 

Devember 

T o t a l / M e a n 

9-45 N 

l lOOmMSL 

Rainfall (MM) 

0.4 

— 

24.8 

93,0 

L33.6 

187.5 

493.3 

290.0 

98.8 

264.7 

387.0 

92.0 

2065.4 

17" 52 N 

818m MSL 

Ramfall (MM) 

12.1 

— 

34.0 

57.6 

52.8 

41.0 

80.4 

58.9 

146.0 

90.2 

— 

14.8 

588 .9 

Rainy Days 

1 

— 

3 

9 

12 

15 

30 

25 

14 

23 

21 

15 

168 

Rainy Days 

2 

— 

3 

7 

6 

4 

13 

9 

12 

12 

— 

2 

70 

(No) 

(No) 

r.X)ni l^itude 

Soil Type 

Loni 

Soil 

Tern 

Max 

26.4 

30.4 

35.5 

35.1 

34.4 

29.5 

26.4 

25.3 

26.4 

26.1 

22.9 

20.9 

28.28 

Max 

26.0 

29.0 

31.5 

30.0 

29.0 

29.0 

23 

25 

27 

27 

26 

25 

27.3 

t^itude 

Type 

perature 

1 

: 77" l O E 

: Clav loam 

Temperature ('C) 

: 8 2 ' 1 4 L 

-. Cla; 

C'C) 
Min 

7.4 

11.2 

18.8 

18.9 

20.5 

18.1 

20.8 

21.8 

20.6 

18.3 

10.8 

7.7 

16.24 

y' loam 

Min 

12.5 

13.0 

15.0 

17.0 

18.0 

17.0 

17.0 

15.5 

17.0 

17.0 

17.0 

16.0 

16.0 

RI1 (%) 

88.6 

89.2 

87.5 

91.5 

90.1 

87.1 

85.8 

85.8 

88.4 

89.5 

89.6 

90.8 
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Guntur 

Latitude 

Altitude : 

Mtjnth 

January 

I'ebruary 

March 

April 

May 

)unc 

J u l y 

Aujrust 

September 

(October 

November 

Devcmber 

Total/Mean 

16.18 N 

32m MSL 

Rainfall (MM) 

35.0 

4.2 

74.4 

3.4 

50.7 

118.7 

77.8 

278.4 

80.5 

44.0 

59.4 

826.5 

Rainy Days (No) 

3 

0 

1 

5 

1 

5 

8 

6 

12 

4 

4 

4 

53 

Longitude 

Soil Type 

Temperature 

Max 

29.78 

33.35 

37.20 

36.73 

41.81 

40.72 

37.38 

.37.05 

.34.63 

33.11 

32.16 

30.83 

35.39 

: 80.29 F, 

: Black clav 

("Q 

Min 

16.30 

17.64 

21.20 

23.17 

27.04 

28.09 

26.13 

25.51 

24.87 

23,53 

22.82 

20.82 

20.09 

RH ('/.) 

76..39 

67.57 

79.29 

85.50 

75.05 

69.30 

78.11 

74.84 

87.63 

86.13 

84.90 

80.61 

Kiijnarjjanj 

Month Rainfall (MNQ Temperature ("C) 

Max Min 

RJ-1 ('/.) 

lanuary 

Februar\-

March 

April 

May 

|une 

lulv 

August 

September 

October 

November 

Devcmber 

2.8 

-

6.1 

9.3 

18,0 

120.4 

482.2 

269.6 

266.7 

43.2 

8,8 

58.6 

22.0 

25.1 

30.8 

35.2 

39.3 

38.2 

32.9 

31.7 

30.3 

29.5 

26.1 

18.6 

6.5 

8.2 

13.6 

19.1 

22.9 

26.6 

26.7 

26.0 

24.9 

13.9 

14.6 

10.0 

68.0 

58.0 

56.5 

49.2 

.37.1 

53.9 

80.6 

80.3 

82.2 

73.8 

66.5 

79.6 

Total/Mean 1285.7 29.98 17.75 
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Yercaiid 

Latitude 

Altitude 

11.4'N 

1450m MSL 

Longitude 

Soil Type 

78.5' E 

Clay loam 

Month 

January 

February 

March 

April 

Mav 

June 

July 

August 

September 

October 

November 

Devember 

Total/Mean 

Rainfall (MM) 

— 

— 

— 

193.2 

41.7 

272.4 

34.8 

317.6 

476.5 

187.9 

76.5 

356.7 

1957.3 

Rainy Days (No) 

— 

— 

— 

12 

2 

10 

3 

11 

19 

8 

5 

12 

82 

Temperature 

Max 

22.4 

25.0 

28.7 

27.84 

30.83 

24.80 

24.0 

24.34 

23.8 

22.45 

21.59 

20.7 

24.70 

: C'C) 
Min 

12 

12.9 

16 

16.6 

17.8 

17.08 

16.63 

16.50 

16..S0 

16.63 

14.12 

13.05 

15.48 

RH ("/,) 

57.1 

58 

53 

62.9 

64.3 

68 

67.13 

67.90 

68 

66.61 

65.63 

67.16 

Solan 

Latitude 

Altitude 

30.5" N 

1000m MSL 

Longitude 

Soil type 

77.8"E 

]x)am 

Month Rainfall (MM) Temperature f'C) 

Max Min 

RH('!̂ >)-. 

January 

February 

March 

April 

Ma} 

June 

July 

August 

September 

October 

November 

December 

54.0 

15.0 

36.8 

128.6 

52.6 

104.2 

69.4 

425.0 

43.6 

36.8 

9.2 

13.1 

17.3 

18.2 

22.6 

24.5 

29.0 

29.4 

26.7 

26.7 

27.3 

26.8 

21.7 

16.2 

1.8 

3.5 

9.5 

12.3 

16.1 

19.0 

20.2 

20.2 

18.1 

17.7 

6.0 

3.0 

54.0 

15.0 

.36.8 

128.6 

52.6 

104.2 

69.4 

425.0 

43.6 

.36.8 

9.2 

13.1 

Total/Mean 988.3 23.86 12.28 
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Jobner 

Latitude 

Altitude 

23.52 N 

90 6 m MSL 

Longitude 

Soil t)'pe 

72.43 E 

Sand\ loam 

Month 

January 

Februar) ' 

March 

April 

Maj 

June 

]u\) 

August 

September 

Oc tober 

November 

December 

T o t a l / M e a n 

Rainfall (MM) 

-

-

-

5L9 

SIO 

1 4 2 

203 1 

107.5 

1 7 5 

152.8 

-

-

598 

Rainy Daj's (No) 

2 

-

8 

4 

5 

2 

8 

7 

3 

8 

-

-

47 

Temperature ('C) 

Max 

21.3 

22 4 

28.3 

33.1 

37 9 

37 8 

34.8 

31.8 

33.2 

31 1 

29.5 

24.3 

30.38 

Min 

2 4 

4.3 

9.4 

14.7 

21.6 

21.3 

25 3 

23.5 

22.1 

149 

8.0 

4.5 

14.33 

RH C'A) 

58.4 

56.3 

52 9 

53.0 

45.6 

48 8 

63 1 

74.9 

65.6 

59 7 

56.3 

47.6 

Panniyur 

Latitude 

Alti tude . 

12 5"N 

95m MSI. 

Longitude 

Soil type 

74 55"E 

Laterite 

Month 

Januar\ 

Fcb iuan 

March 

Apiil 

May 

lune 

)ul\ 

August 

September 

Octobei 

November 

December 

T o t a l / M e a n 

Rainfall (MM) 

-

-

3 0 

2.8 

64.2 

1153 6 

1613 6 

781 7 

142 2 

113 5 

293 4 

91 2 

4259.2 

Rainy Days (No) 

-

-

1 

1 

7 

21 

31 

22 

11 

11 

13 

6 

124 

Temperature ( T ) 

Max 

33.9 

34 5 

37 4 

38.8 

37 3 

31.5 

28 T 

28.2 

32.1 

33.3 

.30 0 

34 1 

33.23 

Mm 

19.4 

19 6 

22 5 

22 1 

24.2 

22 4 

23 0 

22.6 

23 7 

23 S 

23 6 

23 0 

22.47 

Rl-1 ('/») 

87.0 

86.6 

79 3 

71 2 

84.5 

89 2 

94 6 

94.5 

90 2 

87 3 

86 5 

90 0 

82 



&nnual RtpoM 1997-98, M(RPS 

Sirsi 

LiititLidc : 

Altitude : 

14"36N 

619m MSL 

Ixsngitude 

Soil type 

74"50 E 

Laterite 

Month Rainfall (K4M) Rainy Days (No) Temperature ("C) 

Max Mm 

January 
February 

March 

April 

May 

]unc 

July 

August 

September 

October 

November 

December 

-
-

10.0 

26.05 

57.50 

534.50 

1110.75 

846..50 

59.25 , 

84.50 

86.75 

28.75 

-
• -

2 

4 

3 

20 

28 

30 

8 

5 

4 

1 

29.5 

31.5 

33.0 

35.2 

32.2 

27.1 

23.1 

26.8 

24.6 

25.8 

26.4 

26.1 

16.8 

17.0 

18.0 

20.8 

20.6 

22.3 

20.1 

18.5 

18.0 

19.5 

16.3 

15.8 

Total/Mean 2844.55 105 28.45 18.64 

Jagudan 

Latitude 

Altitude 

23.52" N 

90.6m MSL 

Longitude 

Soil type 

74.43" L 

Sandv loam 

Month • Rainfall (MM) Rainy Days (No) Temperature ('C) 

Max Min 

lanuary 
February 

March 

April 

May 

]une 

July 

August 

September 

October 

November 

December 

-
-

50 

178 

122 

100 

13 

-

-

-

-

24 

40.5 

42,1 

41.5 

36.3 

34.5 

35.6 

36.8 

33.9 

30.6 

26.1 

31.5 

.37.6 

17.3 

23.5 

27.0 

26.1 

24.4 

22.2 

18.5 

13.3 

10.5 

8.4 

10.3 

24.3 

Total/Mean 487 26 35.58 18.82 

83 



innaal Report 1997-98, ilCRPS 

DapoH 

Month 

)anuary 

I'ebruary 

March 

April 

May 

June 

July 
August 

September 

October 

November 

December 

Total/Mean 

Rainfall (MM) 

2.9 

-

-

-

1.0 

992.5 

1039.9 

1069.7 

394.6 

-

5.S.7 

68.4 

3624.7 

Rainy Days (No) 

1 

-

-

-

1 

24 

28 

31 

17 

-

3 

2 

107 

Temperature (°C) 

Max 

29.50 

30.98 

32.78 

32.05 

32.60 

30.26 

28.40 

27.46 

28.72 

32.05 

32.20 

29.05 

28.08 \ 

Min 

11.74 

10.05 

16.20 

18.41 

21.87. 

23.50 

23.12 

22.24 

22.74 

19.47 

18.60 

13.90 

18.50 

RH ("/>) 

65.59 

66.92 

71.70 

74.10 

70.42 

86.88 

89.32 

92.62 

87.37 

63.48 

77.34 

74.25 

Dholi 

Latitude : 

Altitude 

25.41"N 

52.8m MSI. 

Longitude 

Soil type 

34.6" E 

Sandy loam 

Month 

• • 

January 

February 

March 

April 

May 

]une 

July 

August 

September 

()ctober 

November 

December 

Total /Mean 

Rainfall (MM) 

12.2 

-

0.5 

48.9 

46.4 

284.8 

5,54.2 

209.4 

206.8 

9.4 

-

45.0 

1417.6 

Rainy Days (No) 

1 

-

1 

4 

5 

22 

30 

20 

21 

1 

-

5 

110 

Temperature ('C) 

Max 

22.0 

24.6 

31.0 

32.4 

35.8 

.36.5 

30.6 

32.1 

31.2 

30.8 

28.5 

20.8 

29.69 

Min 

7.5 

' 9.6 

14.9 

18.9 

22.7 

26.2 

25.6 

26.8 

25.3 

20.8 

16.4 

11.8 

18.88 

Rl-1 (%) 

99 

91 

74 

77 

75 

79 

85 

87 

89 

83 

85 

95 

84 



Innuil Repori 1997-98. ilCRPS 

Pottangi 

Latitude 

Altitude 

Month 

January 

February 

March 

April 

Mav 

June 

July 

Aui^st 

September 

October 

November 

December 

Total/Mean 

18"34'N 

917m MSL 

Rainfall (MM) 

5.80 

-

0.73 

2.71 

2.30 

8.83 

4.77 

3.24 

7.26 

1.12 

1.06 

0.38 

38.2 

Rainy Days (No) 

3 

-

2 

7 

5 

11 

13 

U 

13 

7 

4 

4 

83 

Longitude 

Soil type 

Temperature 

Max 

22.0 

25.0 

29.0 

27.0 

29.0 

24.0 

22.0 

25.0 

24.0 

23.5 

23.0 

22.0 

24.63 

: 82.52 'E 

Sandy loam 

Min 

14.0 

20.0 

16.0 

23.0 

25.0 

23.0 

20.0 

23.0 

22.0 

21.0 

20.0 

14.0 

20.08 

Ri-1 (Y") 

62 

62 

54 

64 

62 

75 

85 

85 

85 

75 

74 

72 

Coimbatorc 

Latitude 11" N 

Altitude : 426.72m MSL 

Longitude 

Soil type 

77" E 

Clay loam 

Month 

January 

. Fcbruar\' 

March 

April 

May 

]une 

July 

Auuust 

September 

October 

Ncwember 

December 

Total /Mean 

Rainfall (M^'r) 

2.0 

-

10.5 

29.5 

54.0 

17.0 

121.5 

24.5 

16.5 

259.0 

299.1 

37.3 

870.90 

Rainy Days (No) 

-

-

2 

2 

3 

2 

11 

5 

3 

15 

19 

6 

67 

Temperamre 

Max 

29.3 

32.4 

34.9 

34.4 

34.7 

33.8 

29.4 

30.7 

32.9 

31.3 

29.4 

28.9 

31.84 

(°C) 

Min 

18.9 

18.3 

21.9 

22.2 

23.5 

23.4 

22.8 

22.6 

22.5 

22.4 

22.7 

21.8 

20.04 

RH ("/,) 

85 

79 

82 

80 

81 

77 

80 

78 

80 

85 

91 

9(1 

85 



Jagtial 

Latitude 

Altitude 

18"59N 

243.4m MSL 

Longitude 

Soil type 

Innual Report 1997-98, AICRPS 

78"56 'E 

Red sandy loam 

Month 

January 

February 

March 

April 

Ma)' 

June 
luly 

August 

September 

October 

November 

December 

Total/Mean 

Rainfall (MM) 

9.0 

--

11.6 

18.4 

14.6 

55.6 

229.5 

103.0 

176.1 
67.2 

-

1.5 

686.5 

Rainy Days (No) 

1 

--

1 

--

. 

7 

16 
7 

8 

5 

-

' -

45 

Temperature 

Max 

28.3 

.32.7 

36.9 

36.1 

42.2 

38.3 

33.0 

3.3.0 

32.0 

33.0 

31.2 

29.7 

33.87 

(°C) 

Min 

14.8 

14.4 
19.0 

23.6 
24.7 

24.8 

22.9 

22.6 

21.9 

19.6 

18.4 

18.2 

20.41 

RJ-I ('>1)) 

84.0 

74.0 

72.0 

69.0 
55.0 

79.0 

85.0 

79.0 

87.0 

83.0 

88.0 

91.0 

Mudigcre 

Latitude 

Altitude : 

13"50'N 

1175m MSL 

Longitude 

Soil type 

75"39 'E 

Black clay loam 

Month 

lanuarv 

Fcbruarx' 

.March 

April 

Ma\-

June 

July 

August 

September 

C)ctober 

November 

December 

Tota l /Mean 

Rainfall (MM) 

.32.6 

-

45.4 

.54.4 

139.6 

379.8 

978.2 

6.33.9 

77.8 

180.8 

119.0 

73.2 

2714.7 

Rainy Da)s (No) 

1 

-

1 

3 

8 

20 

25 

22 

10 

8 

8 

5 

110 

Temperature 

Max 

14.2 

12.1 

15.1 

16.2 

18.2 

17.8 

17.6 

17.6 

17.4 

17.8 

17.6 

16.6 

15.05 

(°C) 

Min 

26.9 

29.3 

31.6 

30.6 

.30.1 

26.3 

23.4 

23.2 

26.3 

28.2 

27.5 

27.2 

27.55 

RM('X.) 

88 

86 

88 

89 

89 

92 

94 

94 

93 

91 

90 

91 

86 



Annual Rtpert 1997-98, AICRPS 

Raigarh 

Latitude 

Altitude 

Month 

January 

Februar)' 

March 

April 

Ma;' 

|une 

Jul\-
August 

September 

October 

November 

December 

Total/Mean 

21"15 to23"15'N 

237m MSL 

Rainfall (MM) 

5.08 

--

24.13 

50.8 

8.89 

141.9 

418.50 

358.02 

303.50 

--

48.46 

131.30 

1490.58 

Temperature 

26.50 

32.25 

40.90 

42.25 

43.15 

38.60 

31.60 

32.05 

31.88 

32.50 

31.00 

25.02 

33.97 

Longitude 

rc) 

: 82"95 to 

Max 

8.7 

14.05 

17.16 

23.65 

25.00 

26.88 

24.96 

24.80 

24.34 

21.53 

18.78 

14.98 

20.40 

RH 

, 
84"20 'E 

("/") 

Min 

76.28 

76.80 

78.56 

69.65 

66.05 

68.25 

93.16 

93.43 

93.25 

91.28 

87.50 

90.09 

Gangtok 

Soil Type Silty clny loam 

Month 

[anuary 

February 

March 

April 

Ma\ 

June 

July 
Augu.st 

September 

October 

Ncjvember 

December 

Total/Mean 

Rainfall (MM) 

24.0 

62.9 

99.5 

250.0 

504.3 

506.2 

532.6 

491.4 

423.7 

140.1 

31.4 

23.3 

3089.4 

Temperature 

Max 

6.5 

7.7 

10.7 

13.3 

15.8 

18.5 

19.2 

19.1 

17.1 

14.2 

10.3 

7.6 

22.97 

(°C) 

Min 

16.5 

17.8 

21.8 

24.7 

25.9 

24.1 

26.6 

27.1 

26.1 

24.7 

21.9 

18.4 

13.33 

Rii ('^) 

83.0 

83.7 

79.4 

79.8 

86.1 

88.2 

90.8 

90.1 

90.5 

83.9 

82.2 

83.8 

87 




