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| EXECUTIVE SUMMARY |

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
quality upgradation of spices.

The research achievements acco-
mplished by the centres during 1997-98
arc highlighted. Therc are 80 projects
manned by 53 scientists supported by 32
technical / auxillary 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 of coriander, 22 of cumin, 60 of
fennel and 76 of fenugreek.

The black pepper accession
Karimunda 111 registered the highest yield
(10.2 kg green berry vine'). The open
pollinated progentes of pepper viz., 4879,
5089 and 5621 performed better. The
cardamom entries eeraputhran, M-1 and
SKP-14; ginger accessions Vengara,
BDJR-1179 and V E-2 and turmeric en-
tries PTS-4, JTS-16 and PTS-43 are prom-
ising.  As regards seed spices, LCC-128,
LCC-15 and Acc. 745 of
coriander; EC-279081 and JF-94-37 of
cumin; UF-125 and JF-200 of fennel and

acc.464, 504-1, CF-390 and JF-102 of
fenugreek are high yielders.

Studies on the effect of fertilizers on
cardamom yield at Mudigere showed that
a fertilizer schedule 75:75:150 kg NPK
ha”' recorded maximum vyield (284 kg
ha').

For vegetative propagation of
nutmeg, soft wood two leaved root stock,
grafted with orthotropic scion, recorded
maximum success (48.5%) at Yercaud.

Under Jobner condition, sowing of
conander during first week of November
recorded higher grain yield (1198 kg ha™)
with maximum B:C ratio of 1.96. A fet-
tilizer schedule of 60:30:30 k¢ NPK ha'
and a spacing of 30x10 cm were
optimum under Kumarganj condition.
For fenugreck under Coimbatore
condition, sowing at a spacing of 15x
10 cm during first week of October was
optamum.

For management of pepper nursery
diseases, soil solarisation (medium light
intensity (3.3 K Lux)) with Bordcaux 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 phorate
@ 10 g clump' followed by two sprays
of phosalone (0.05%) during May and
August was cffective under Mudigere.



The turmeric entries Kohinur and
G.L Puram; coriander entries Rer-41, CC-
462, ATP-77, jco -64 and Pant Haritima,
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. hargianum) rest-
ricted the wilt incidence. For fenugreek
root rot control, seed treatment with T.
mrude was effective.

The ginger accession V 5,-8, SG-553
and SG-54; the turmetic 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
D1 R P Sharma, Dr Rajendra Gupta,
Dr R K Sharma and Dr S Chaudhur as
members and Dr A K Sadanandan as
Member Secrctary reviewed the work
of the 20 AICRPS centres and eight vol-
untary centres for the period 1992-96 and
gave recommendations.

Terms of reference of the QRT

% To make a comprehensive review of
the functioning of the Indian Institute
of Spices Research and AICRPS and 1ts
coordinated centres covering the period
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1.4.1992 to 31.12.1996 and suggest appro-
ptiate strategies for future research.

% To suggest the manner 1n which
linkage could be developed by the user
agencies.

% To assess the impact of ncw tech-
nologies developed in improving produ-
ctivity and area under these crops.

Though the terms of reference of the
QRT 1s by and large confined to the re-
view of research and technologies devcl-
oped for improving productivity and
area, the team 1n 1ts 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-
narto in these crops.

The AICRPS centres contributed
substantially towards the production and
distribution of quality planting materi-
als. During 1997-98, the AICRPS 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 secdlings, 211
of nutmeg grafts, 0.73 tonnes of gnger,
8.4 tonnes of turmernc and 25.2 tonnes
of seed spices.

Dr A K Sadanandan
Project Coordinatot
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 INTRODUCTION I

India, nghtly known as the ‘Land of
Spices’ 1s 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 2,25295 tonnes
valued Rs.1230.72 crores (US $ 346.97
million) 1n 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 incrcased
both 1n terms of quantity and value dut-
ing 1997-98. while the export of
pepper, ginger, spice o1l and oleoresins
showed an increase in value only.

During the year, the pepper export was
34 250 tonnes valued Rs.479.56 crores as
against an cxport of 47,893 tonnces worth
Rs.412.31 crores during 1996-97. The per
umt valuc of pepper was higher (Rs. 140
kg') as compared to Rs. 86 kg' of the
fast 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 (AICRPS) operating 1n
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 AICRPS
centres, staff positton and budget arc
given in the respective chapters. The
mandate of AICRPS is:

% Evolving high yielding varieties toler-
ant / resistant to diseases and pests.

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

% Lvolving 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 Agricul-
tural Research.
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| PROJECT COORDINATOR’S REPORT I

The All India Coordinated Research
Project on Spices (AICRPS) initiated dur-
ing IV Five year plan (1971) as a
combined project on spices and
cashewnut 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 productvity and
quality. 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
(corrander, cumin, fennel and fenugreek)
in 20 coordinating and eight voluntary
centres based at 15 agricultural universi-
ties 1n 13 agroclimatic regions of India.
The headquarter of AICRPS is at IISR,
Calicut.

History

During IV Plan (1971), the spices
project was in operatton in four centres
(Panniyur, 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
centrcs (Jobner, Jagudan, Guntut,
Commbatore and Pottangt). During VI
Plan, four new centres (Sirst, Vellanukkara,
Chintapall 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, Kumargany, Dapoli, Raigarh
and Pundibari were added during VI11
Plan mainly to intensify research on sced
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), Commbatore (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 scenano of spice 1n-
dustry.

Staff and budget

The AICRP on Spices 1s supported by
53 scientists and 32 technical and support-
ing/auxillary staff and the annual budget
is around Rs. 80 lakhs which 1s shared by
ICAR (75%) and SAU’ (25%).

Research Activities

The research 1s focused on Crop
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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 production, 19 in crop
protection and 5 in quality upgradation).

Genetic Resources

The AICRPS centres strengthened
their genetic resources by collection,
conservation, cataloguing and exchange
between AICRPS centres, IISR, ICRI and
NBPGR. The new collections added dut-
ing the period are given below.

In black pepper, the Panniyur centre
added 22 new accessions from NBPGR,
R.C. Vellanikkara, Trichur. Two
cultivated(Karimalligesara and Uddakara)
and one wild accession from Malanad of
Uttara Kannada were added at Sirsi. The
Chintapalli centre added 13 new cultivated
accessions. Two new collections wete
added by Pundibari centre.

In cardamom, the Pampadumpara cen-
tre added onc new cultivated

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 wete
added at Raigarh centre. The Pottangi,
Pundibart and Kumargan centres added
fous, 14 and 12 accessions respectively.

In tee 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. Eightcen
and 60 accessions were included at Dholi
and Kumargan] 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 ncw
collections. The Dholi and Kumarganj
centres added six and 26 accessions re-
spectively.

The Coimbatoge 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 Kumargan) were also added to the
germplasm.

Evaluation of germplasm

Apart  from collection and
cataloguing of genetic resources, evalua-

tion of germplasm was also carried out.

At Panniyur, the accession
Karimunda- 1II 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



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 Chintapall,
among the cultivated accessions,
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-
cession  Veeraputhran  registered
highest yield (1.35 kg clump’'). 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 accesstons SG-700 (7.7
kg 3m?) at Solan, and V.E, (7.8 kg 3m ?)
at Pottang are high yielders. In tumeric,
the Curauma longa accessions Viz., Tu. No.1,
PTS-13 and PTS-45 and accessions of C.
aromatica viz., Chayapasupa-11 and
Bataguda 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
promising. The accessions CS-64,
CS-108 and CS-154 are the top yielders
under Coimbatore condition. At Guntur,
the accession 1.CC-227 recorded highest
yield (1100 kg ha™') followed by 1.CC-197
and L.CC-128. The entrics RCS-13 and
RCS-2 under Raigarh and RCr-41, Punt
Haritima and RD-23 under Kumarganj
are also promising,

Under condition, the
fenugreek entry LFC-97 recorded the high-
est yield (1150 kg ha ') followed by LFC-

Guntur
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84 and LFC-74. The accessions RFS-1 and
RFS-8 are top yiclders 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.

Reaction of germplasm to pests
and Diseases

Under Dholi condition, Kohinur and
G.L. Puram turmeric showed tolerance
to leaf spot and leaf blotch.

At Jobner, the coriander entry
RCr-41 found to be tolerant to powdery
mildew. And the entrics 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 Coimbatore condition.
Under Dholi, the entries Pant Hartima,
UD-646 and Rajendra Swate are tolerant
to stem gall disease of coriander.

In cumin, the entries, RZ-19 and
EC-232584 showed lower wilt incidence
under Jobner condition while, three en-
tries viz., EC-84-01, EC-73-1 and I2C-75-1

were tolerant to Fasarium wilt at Jagudan.

In fenugreck entrics, UM-117 and UM-
128 are tolerant to rootknot ncmatode.
UM-140 and UM-141 arc free from pow-
dery mildew under Jobner condition. The
fenugreek vareties UM-302, UM-9, RM-
5, UM-29, J. Fenu-53 and UM-66 are tol-
erant to downey mildew under Dhoh
condition while, Kaswrimethi was
resistant to Powdery mildew under

Jagudan.
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Crop Improvement

In pepper MLT, the culture 239
recorded the highest berry yield followed
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 ginger 1ET at Pottangi, lVengara
recorded highest fresh rhizome yield of
23.9 tha'. At Solan, the entry BDJR 1179
(20 t ha) out yielded the check (16.33 t
ha'). In CYT at Pottangi, the entrics V| E,-2
(25.7 t ha') and VS,-8 (20.9 t ha') were
the hugh yielders. Under MLT, the high-
est thizome yield (21.0 t ha') was regis-
tered by V.S -8 followed by V E,-2 (20.7
tha'). The entry SG-554 recorded maxi-
mum yield (18.2 t ha') at Solan.

In turmeric IET 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-
uvely. Under CYT at Pottangt, the acces-
sions PTS-43 (long duration) and PTS-59
(short duration) recorded significantly
higher yield of 25.8 t ha' and 28.06 t
ha' respecuvely.

In tree spices, the cinnamon accession
Scl. 189 recorded the highest mean bark
vield of 892 ¢ tree ' followed by Sel. 53
(880 g trec ') under MLT at Yercaud. At
Ambalavayal, MLT with seven entrics were

laid out and the plants were coppiced dur-
ing the year.

In IET on coriander at Dholi, the
accession LCC-128 registered highest yield
(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 acc. 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 type coriander at Dholi, the en-
tty Pant Haritima performed superior,
due to its late flowering naturc.

In MLT (1994) at Jobner, the cumin
entry UC-233 performed better for growth
and yield attributes. In cumin CVT un-
der Jagudan the entry EC-279081 re-
corded higher yield than control. In II:T,
the entry JC-94-37 performed berter.

In MLT (1994) at Jobner, the fenncl
entry UF-125 (RFF-125) registered sigmifi-
cantly higher grain yield (1738 kg ha )
and other promising entries are UF-134,
JE-25 and HF-71. At Jagudan, the entrics
JF-200 and JF-237 are the high vielders.

In IET on fenugreek at Coimbatore,
the accession 464 performed superior for
yield (640 kg ha™) followed by acc. 390
and acc. 169. In Jobner, the entry 504-1
produced maximum yicld of 2119 kg
ha'! without powdery mildew incidence.
In CYT at Coimbatore, thc acc.
CF-390 registered highest vicld of 591 kg
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ha'! as against 439 kg ha' in check (CO.1).
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 ha'), UM-304 (2183 kg
ha'') and HM-110 (2149 kg ha') are the
top yielders.

Crop Production and Management

In pepper, irrigattion cum  ferulizer
trial at Sirsi recorded economic yield of
548 ¢ vinc ' 1n the treatment receiving
150:60:210 g of NPK vine ' with irriga-
tion at 1W/CPE ratio of 0.33.

In cardamom, NPK - @ 100:100:175
Kg ha' recorded maximum yield at
Pampadumpara. A fertilizer schedule of
- 75:75:150 kg NPK ha' resulted 1n signifi-
cantly higher capsule yield (284 kg ha')
under natural shade at Mudigerec.
In the integrated nutrient management
of orgamc and inorganic manures, appli-
cation of 100% 1norganic manurcs
recorded maximum green capsule yield
(707 kg ha ') compared to all other
combinations.

In the vegetative propagation of nut-
meg, orthotroptc scions grafted on soft
wood two leaved root stock recorded
maximum success (48.5%) at Yercaud. In
the dnp irngation requirement of clove,
dripping of 8.0 lit. of water per day
recorded maximum plant haght (136.34
¢m) and number of branches per
plant (41.4).
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At Jobner, cortander
during first week of Nov. recorded
higher grain yield (1198 kgha ') with
B:C ratio of 1.96. At a fertilizer sched-
ule, higher yield of 1840 kg ha ' was ob-
tamned under Kumargan; at 60:30:30 kg
N, P, K ha'. And a spacing of 30 x 10
cm registered significantly higher yield

(1953 kg ha?).

SOWll’lg

At Coimbatore, sowing fenugreck dur-
ing first week of October at a spacing of
15 x 10 cm registered higher vield (1304
kg ha ') whercas, 30x10cm spacing and a
ferulizer schedule of 60:50:10 kg NPK
ha' was optimum undcr Kumargan)
condition.

Quality evaluation

At Solan, the ginger accession V.S -8
registercd maximum olcoresin (8.75%)
and R-3 the maximum essential oil (2.0%).
The SG-553, Maran, Kerala local and
BDJR-1054 are also promising hines. The
entry SG-54 produced highest dry matter
content (20.57%).

In turmeric, the accessions Kurtan
Tanake and PTS-5 registered highest
curcumin content (6.34%) and oleorcsin
(17.38%) respectively. Maximum essen-
tial oil content (9.5%) was observed n
PTS-10 and maximum dry tecovery
(30.6%) 1n PCT-5.

Crop Protection

For the management of nurscry
disease (Phyrophthora) of black pepper, use
of biocontrol agent Trchoder ma wride and
T. hargianum were very cffective at
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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
intensity of 3.3 K Lux.

At Mudigere, cardamom thrips and
borer were effectively controlled by the
application of phorate @ 10g 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.

The integrated management to
control discases of cumin at Jobner was
progressing. Application of T. harguanum
(seed treatment + soil application) plus
spray of 0.3% Mancozeb + 0.3% neem
oil + 1.0% Tepol was cffective. As a cul-
tural practice to control Alternaria blight,
sowing during second weck of Nov. gave
Jower blight incidence under jobner con-
dition.

For control of fenugreek root rot, use
of biocontrol as seed treatment (T, »rude
@ 5¢ kg ' of sced) followed by applica-
tion of neem cake @ 150 kgha ! restricted
the disease 1incidence to 5% under
Commbatore condition.,

Planting material production

The AICRPS centres have taken up the
production of elite / nucleus planting
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 quality planting material
production. During 1997-98 the AICRPS
centres produced 99,334 numbers of
rooted cuttings of pepper, 1776 of car-
damom cloncs, 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.

The Quinquennial Review Team
(QRT) consttuted 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 § Chaudhur as
members and Dr A K Sadanandan as
Member Secretary reviewed the work of
the 20 AICRPS centres and cight
voluntary centres for the period 1992-96
and gave recommendations.

"0 g

A K Sadanandan
Project Coordinator
30th November 1998
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I TECHNICAL PROGRAMME I

1.BLACK PEPPER

1.1 Germplasm collection, description and
evaluation
1.2 Inter varictal hybridization to evolve

high yielding varicties
1.3 Multilocation trials (MLTs)

1.3.1 Multilocation trial of pepper genotypes
MLT 1987 - Series 111

1.3.2 Muiltilocation trial
MLT 1991 - Series IV

1.4 Irrigation-cum-fertilizer requirements
on pepper and arecanut in 2 mixed crop-
ping system

1.5 Phytopbthera - foort rot (quick wilt) and
nematode disease management

1.6 Biological control of Phyfophthora foot
rot of black pepper

1.7 Management of Phytophthora foot rot
disease in peppet

1.7.1 Control of Phytgphthora 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 Phytophthora foot rot incidence in dif-
ferent density of black pepper 1n
arecanut garden

1.8 Control of scale insects 1n black pep-
pet
1.9 Survey for the incidence of insect pests

of black pepper at high altitudes

Panniyur, Chintapalli, Sirsi, Yercaud and
Dapoli

Panniyur

Panniyur and Sirsi

Panniyur, Pampadumpara,
Ambalavayal, Sirsi and Chintapalli

Yercaud,

Panniyur and Sirsi

Panniyur, Sirsi and Chintapalh

Sirsi, Panniyur and Chintapall

Panniyur

Sirst and Pannivur

Sirsi

Pampadumpara

Mudigere and Pampadumpara
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2. CARDAMOM

21  Germplasm collection, description and Mudigere and Pampadumpara
evaluation

2.2 Muldlocauon trials (MLTs)

2.21 MLT 1998- Series 11 Pampadumpara
2.2.2 MLT 1991-Series 111 with Malabar Mudigere, Appangala,
type Sakleshpur and Thadiyankudisai
2.2.3 MLT 1991- Sertes 111 with Mysore type Mudigere, Appangala, Sakleshpur and
o Myladumpara
2.3 Hybndizatuon and selection in
cardamom
2.3.1 Yield evaluation of pronmusing carda- Mudigere
mom sclections - 1998
2.3.2 Evaluation of synthcetics Mudigere
24 Effect of ferulizer on the yield of Mudigere and Pampadumpara
cardamom
2.5 Micronutrient requirement studies Mudigere and Pampadumpara
{Influence of micronutrient on the
yicld of cardamom)
2.6 Integrated nutrient management in Mudigere and Pampadumpara
cardamom
2.7 Pest management 1n cardamom
2.7.1 Evaluation of plant based insecucides Mudigerc
for the control of thrips and borers 1n
cardamom
2.7.2 Esumauon of quandtauve and Mudigere
qualitatrve loss due to thrips damage
in cardamom
2.7.3 Bioecology of natural enemics of Mudigere
major pests of cardamom
2.7.4 Estimanon of loss and determinauon Mudigere

of economic threshold for cardamom
shoot boter



3. LARGE CARDAMOM

3.1 Germplasm collection, description and
evaluation

3.2 Comparative yield trial (1991)

3.3 Studies on the diseases of large
catdamom

4. GINGER

4.1 Germplasm collection,description and
evaluation

42
43
44

Initial evaluation trial (IET)
Comparative yield trial (CYT)

Multilocation trial
MLT 1996 - Series IV

4.5 Studies on control of rhizome rot of

ginger
4.6
4.7

Evaluation of germplasm for quality

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

5. TURMERIC
5.1

Germplasm collection, description and
evaluation

Initial evaluation trial (JET)
Comparative yield trial (CYT)

5.2
5.3
5.4 Multlocation trial

MLT 1996 - Seties IV

5.5 Sutvey and identification of disease
causing organisms in turmertc and
screerung of trmeric germplasm

against diseases

5.6 Effect of seed tratment in leaf blotch
disease of turmeric/Effect of

fungicides on leaf spot disease
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Gangrok

Gangtok

Gangtok

Solan, Pottangi, Pundibari, Kumargan,,
Dholi and Raigarh

Pottangi and Solan
Potwangi 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,
Kumarganj and Raigarh

Dholi and Jagtial

Jagual,

Dholi
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5.7 Chemucal control of Tapbrina leaf spot
diseasc of turmeric

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

5.9 Qualty evaluation of turmeric

6. TREE SPICES

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

6.2 Mululocauon trial in clove

6.3 Mululocaton tnal in cinnamon

6.4 Vegetauve propagation in nutmeg,
clove and cinnamon

65 Duop irugaton in clove and nutmeg

6.6 Biofertilizer trial in tree spices

6.7 Studics on fruit drop of nutmeg

7.CORIANDER

7.1 Germplasm collection, maintenance
and cvaluagon

7.2 Inmnal evaluation trial

73 Multilocaton trials

7.3.1 MLT 1993 - Sertes 11

7.3.2 MLT 1996 - Series 111

Jagual

Jagual

Solan

Yercaud, Pechiparai, Thadiyankudisar and
Dapoli

Yercaud, Pechiparal and Dapoli

Yercaud, Ambalavayal, Thadiyankudisai and
Pechiparas

Yercaud, Thadiyankudisat and Pechiparai

Yercaud

Yercaud

Dapoh

Jobner, Jagudan, Guntur, Kumargany,
Commbatore, Hisar, Dholi and Raigarh

Jagudan, Guntur, Hisar, Coimbatore and

Dholi

Jagudan, Commbatore, Guntur, Hisar and
Dholi

Jobner, Jagudan, Guntur, Dholi, Coimbatore
and Hisar



7.4

Comparative yield tnal of leafy type
coriandct

<7.5 Mutation breeding 1n conander to
evolve varictues with earliness and
resistance to disease
7.6 Response of corlander to date of
sowing and row spacing
7.7 Responsc of ferulity levels and plant
spacing on yield of conander
7.8 Response of cortander varieties to
sced rate
7.9 Survey to study the diseasc incidence,
collection and 1dentification of casual
organism
7.10 Studics on wilt and powdery mildew
management n cotiander/Biocontrol
of wilt in corander
7.11 Quabty cevaluation in coriander
8. CUMIN
8.1 Germplasm collecuon, descripuon,
cvaluation and screening against
chscases
8.2 Imal cvaluation tnal
8.3 Comparative yicld trial
8.4 Mululocation tnal
MLT 1994 - Serics 11
8.5 Mutation studics and hybridisation
progrtammes in cumin
8.6 Irnigation schedules for cumin with
refetence to yield and blight disease
8.7 Blight diseasc control by manipula-

tion of Agronomic practices
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Dholi and Coimbatore

Jobner and Coimbatore

Jobner

Kumargan;

Jobner

Dholi

Commbatore

Jobner

Jobner and Jagudan

Jagudan
Jagudan

Jobner and Jagudan

Jagudan

Jagudan

Jagudan
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8.8 Intcgrated management of pests and
diseases of cumin
89  Lpidenuological studies of Akternaria

blight of cumin
§.10 Quality cvaluauon 1 cumin
9. FENNEL

9.1 Germplasm collection, desciption,
cvaluation and screening against

discases

9.2 lnitial evaluauon trial

9.3 Mululocauon trial
MLT 1994 - Seres 11

9.4 Yield evaluation trial

9.5 Mutation studics and crossing
programmes 1n fennel

9.6 Response of rabr fennel ro irnigation,
mitrogen and phosphorus

9.7 Effcct of differentinter and intra row

spacings on vield of 1abn fennel
9.8 Weed control studies 1n fenncl
9.9 Quahny evaluanon studies in fennel
10. FENUGREEK

10.1 Germplasm collection, maintenance,
evaluaton and screening against

diseascs
10.2 Ininal cvaluatuon tal AFET)

10.3 Multlocation trial

10.3.1 MLT 1993- Series 11

10.3.2 MLT 1995- Series 111

Jobner and Jagudan

Jobner and Jagudan

Jobner

Jobner, Jagudan, Hisar and Dhols

Jagudan

Jobner and Hisar

Jagudan

Jagudan

Jagudan

Jagudan

Hisar

Jobner

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

Coimbatore and Jagudan

Combatore, Jobner, Guntur, Hisar, Dhol
and Kumargan

Guntur, Jagudan, Coimbatore, Dhols,
Hisar, Kumarganj and Jobner
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10.4 Evolving varieties resistant to pow- Jobner and Jagudan
dery mildew_through mutaton

breeding and crossing programme

10.5 Effect of time of sowing and spacing

Coimbatore, Dhols, Hisar and Kumargan;
on the yield of fenugreek (

10.6 Response of fenugreek to Nitrogen, Jobner
Phosphorus and Rhizobum cultures

10.7 Response of ferulity levels and

Kumargan;
spacing on secd yield of fenugreek

10.8 Biocontrol of root rot discase Coimbatore

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

Crop Crop Crop Crop Quality Tortal
Improvement Production Protectton Evaluation projects

Black pepper 3 i 5 - 9
Cardamom 3 3 1 7
Large cardamom 2 - 1 - 3
Ginger 4 - 2 1 7
Turmenc 4 - 4 1 9
Tree Spices 3 4 - 7
Cornandet 5 3 2 1 11
Cumin 5 1 3 1 10
Fennel 5 3 - 1 9
Fenugreck 4 3 1 - 8
Total projects 38 18 19 5 80
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| EXPERIMENTAL RESULTS I

BLACK PEPPER

1.1 Germplasm collection, de-
scription and evaluation

Pannzyur, Sirst, Chintapally, Yercand and Dapol;

At Panniyur centre, 22 new accessions
of black pepper were added to the
germplasm and a total of 87 accessions
are maimntained. Among the 65 accessions
evaluated, 48 accessions flowered. And
Kanmunda 11 (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 culti-
vated (Kanmallgesara and Uddakara) and
one wild accession from Malanad
and Uttara Kannada areas. The centre is
maintaining a total of 72 culyvated and
21 wild and related species of black pep-
per. Among the 20 accessions planted
for the
Kuthiravally, Karimunda, Munda,
Thalakkod:, Kalluvally-3 and Nilgiris
started yielding during 1997-98.

assessing performance,

The Chintapalli centre added 13 new
cultivated accesstons and a total of 27
cultivated and 23 wild accessions are
maintained.

At Yercaud, a total of 106 accessions
which igcludes four wild types are main-
tained. Fifty one accessions flowered in
1997-98. The accessions PN-2 (Somali)
recorded highest berry sct. The new ac-
cession included are Kulliyur-1 and 2,
Mulluvi 1, 2, 3,4 and 5. The Dapoli cen-
tre maintains seven cultivated and onc wild
typc.

1.2 Inter varietal hybridization to
evolve high yielding varieties

Panniyur

At Panniyur, 490 OP progenics / hy-
brids arc maintained in the intervarictal
hybridization trial. Almost all the culturcs
recorded substantially poor yicld during
the year due to extreme drought.

1.3 Multilocation trials

1.3.1Multilocation trial of pepper
genotypes (MLT-1987- Series III)

Panniyur and Sirsi

At Panniyur, a trial was laid out (1990)
with eight cultures / varictics along with
two checks to study their comparative
performance. Among the entnes,
Karimunda registered significant differ-

ence for yield (4.69 kg vinc ).

At Sirsy, the trial was laid out (1993) as
an intercrop in arecanut garden, con-
ststing ninc cultivars / varieties.
Panniyur-5 registered maximum plant
height and more laterals (45) compared



to all other entries. Flowering commenced
in Malligesara, Uddakara and all the
Panniyur types. Panniyur-5 registered
maximum vield (220 g green vine ') fol-
lowed by Panniyur-3 (216 g).

1.3.2 Multilocation trial (MLT 1991 -
Series IV)

Panniynr, Stirsi, Chintapalli, Yercaud,
Ambalavayal and Pampadumpara

The MLT series IV was laid out at five
centres with 14 cultures/varicties 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
Chintapall, the trial was laid out during
1996 and 1s in progress. At Ambalavayal,
Panchami registered the highest berry
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

yteld followed by Panniyur-4.

(kg vine™).

1.4 Irrigation - cum - fertilizer re-
quircments on black pepper
and arecanut in a mixed crop-
ping system

Pannzyur and Sura

A tal consisting of three irrigaton
levels and four fertilizer levels was laid out
(1992) at Sirsi to study its effect on pep-
per and arccanut in a mixed cropping sys-
tem with irrigation.

The treatments were imposed during
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May 1995 on three years old vinc. The
results did not show any significant dif-
ferencc among the irrigation levels. How-
ever, for fertilizer levels there was a sig-
nificant difference in yicld. A fertilizer
schedule of 150:60:210 g of NPK vine'!
recorded the highest berry yield (535 ¢
green vine ').

At Panniyur, a new trial on drip 1rriga-
tion in black pepper was laid out during
June 1996. The trial is in progress.

1.5 Phytophthora foot rot and
nematode disease manage-
ment in black pepper

Panntyur, Sarst

At Panniyur, the trial was concluded.
The most cconomical management de-
veloped by the centre is the timely adop-
tion of package of practices along with 1
kg neem cake during Junc and applica-
tion of Phorate 3G @ 30g vine !, Bordeaux
mixture (1%) spray as first round n Junc
and Akomin (0.2%) spray as second
round in August.

A new expcriment to managc
Phytophthora was laid out at Sirst (1996-
97) at six locations 1n farmers ficld with
five trecatments consisting of different
fungicides / bioagents. The fungicides
were applied to vines as spray / drench
‘T'he bioagent viz., T. wride (50 g vine '),
neem cake (1 kg) and FYM (5 kg) werc
applied as basal. Application of bioagent
will be repeated after 30-35 days.

The disease incidence was least (5.55%0)
in the treatment involving spraying
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(3 lit vine') and drenching twice
(5 ht vine') with Akomin (0.3%). The
next best treatment combination was Bot-
deaux mixture (1%) spray and drench
with 0.2% copper oxychloride (Table 1).

1.6 Biological control of
Phytophthorafoot rot of black

pepper
Sirsi and Chintapalls

For the biocontrol of  Phytophthora root
rot, a pot culture experiment was con-
ducted at Sirst. The trial consisted of seven
treatments including antagonistic organ-
ism, fungicide and neem cake. ‘The antago-
nistic organisms were applied basaly along
with ncem cake (100 g pot™) before appli-
cation of infected material. The pooled
data of five vears revealed that applica-
ton of Bordeaux mixture as spray (1%)
+ copper oxychloride as drench (0.2%)
registered lowest disease incidence
(15.81%). The next best treatment was
usc of T. wride which recorded discase

incidence of 24.18% (Table 2).

Studies at Chintapalli involving Trucho-
derma treatmental combinations showed
that the vines receiving T. vrride registered
least disease incidence.

1.7 Management of Phytophthora
foot rot disease in black
pepper

1.7.1 Control of Phytophthorafoot rot dis-

ease of black pepper in farmers field
(Observational trial)

Pannzyur

The experiment was modified by 1n-
cluding biocontrol agent Trichoderma
harzeannm 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% Bordcaux mixture + drenching cop-
per oxychloride and application of lkg
ncem cake). The trial was Jaid out ar two

Tahle 1 Phytophthora foot rot and Nematode disease management in black pepper at Sirs

(1997-98)

Treatment Per cent disease mcidence
1996-97 1997-98 Mean

Control 33.88 17.77 2582

Bordeaus mixture (19%) spray and copper 899 6.11 7 49

onychloride (0 2%) drench

Akomin (0 3%) spray and drench (twice) 6.66 4.44 5.55

Broagent (1 wmnde) @ 50 g, 1 kg neem cake 2055 7.20 1387

and 5 kg FYNM Vine-1

Akomin (0 3%) spray + Bioagent (17 werzde) 17.77 500 11138

C D at 5% 252 3.76 314

19
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fable 2 Biological control of Phyfophthora foot rot of Black pepper at Sirsi

Treatment Per cent discase incidence

1993-94  1994-95 1995-96 1996-97 1997-98  Mean
Trichoderma mride 46 66 20.00 26.66 33.33 16.70 24.18
T harzianum 20.22 16.66 3000 40.00 23.31 2498
1aetisena arvals 26.66 23.33 33133 53.33 36.63 3539
Bactilus cubtilee 3333 2333 33.33 56.66 40.00 38.33
Bordeaux muixtuie (1%) spray+ 2000 1333 16.66 2333 13.30 1581
Copper osychlonde (0.2%) drench
Neem cake @ 100g pot ' of 53.33 43.33 56.00 6333 46.62 50030
4 kg soil
Untreated control 80.00 56 66 63.00  73.33 56 00 6216
C Dat 5% 126 1.34 227 1.86 114 138

locations viz., at PRS, Panniyur and at
Kannoth Estate, Payam, Irritty. The dis-
easc inaidence was low. The treatments
were on par with respect to leaf and
branch infection. As regards the yield,
the treatments were significantly superior
over the control.

1.7.2 Studies on the chemical control of
nursery disease of black pepper in-
cluding biocontrol

Strse and Panniyur

At Sirsi, an expeniment with three hight
intensities  viz.,, 7.2 K lux (high), 3.3 K
lux (medium) and 0.48 K lux (low) and
eight treatmental gombinations 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
Bordecaux 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 controf
(65.72%).

At Panmuyur, the experiment was relaid
out by including biocontrol and soil
solarisation as treatments. The results of
the studics at Panniyur showed that dip-
ping the cutungs in culture solutions of
1. hargrannm recorded least disease incy-

dence (8.8%).

1.7.3 Phytophthora foot rot incidence in
different density of black pepper in
an arccanut garden

Sirs

At Sirsi, an experiment nvolving dif-
fecrent densities of biack pepper in
arecanut garden was laid out duning 1996-
97. The varicty Malligesara was planted
@ 25, 50, 75 and 100 per cent popula-

tion. The experiment is 1n progress.

20
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Table 3 Chemical control of nursery diseases of black pepper at Sirss

Treatment Per cent disease incidence

1992-93 1994-95 1995-96 1996-97 1997-98  Mecan
Bordeaux misture (1%) spiay 5333 43.33 4000 43.00 1990 3240
Difolatan (0.2%) spray 46.66 46.00 50 00 43.00 33.30 39.85
Bordeaux minture (1%) spray + drench  40.00 3000 26.66 2333 16.70 2334
Dnfolatan (0 2%) spray + drench 33.33 3333 4000 36.66 3000 3291
Chiorothalonil (0 2%) spray 50.00  40.00  40.00 40.00 33.00 3775
Cheshnut compound drench 43.33 40.00 46 66 4000 36 60 39.54
Chlorothaloni (0 2%) spray+drench 43.33 40 00 46.66 40.00 36 60 39.54
Control 76.66 066 60 7333 56 00 6327 30 40
CDat 3% 221 2.20 154 1.60 1.66 1.77

1.8 Control of scale insect in black
pepper

Pampadumpara 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-
scct pests on black pepper at
high altitudes

Pampadumpara and Mudigere

The sutrvey was conducted in diffet-
ent taluks of Idukki district for thrips,
mealy bug and gall thrips. Heavy infesta-
tion of mealy bug was noticed. The inci-
dencc of scales was very less.

Closed Project - final report
Phytophthora foot rot and nematode dis-
case management in black pepper

Serc

The experiment was laid out with

21

seven treatments and a control to
standardise Phytophthora management
under Sirsi condition. 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 application of onc kg
phorate 3 G @ 30g vine !,
Bordeaux mixture (1%) spray (3 lit
vinc') and drench (5 lit vine )
before onset of monsoon, 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 Iit vine ') with Ridomil MZ-72 wp
(100 ppm) at 30 days after second

spray.

neem cake,

This technology reduced the diseasc in-
cidence to 7.78% as against control (46.66%)
with C:B ratio of 1:4.4 (Table 4).
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Table 4. Phytophthora foot rot and nematode disease management 1n black pepper at Sirsi

Treatment  1991-92 1992-93  1993-94  1994-95  1995-96 1996-97 Mean C:B Rato

at Sirsi
T1 20.00 53.00 50.00 56.66 60.00 40.00 46.66 1:1.00
T2 56.67 43.33 33.00 36.66 33.33 26.00 38.16 1:2.26
T3. 10.00 26.27 23.33 23.33 26.66 16.00 21.01 1:3.28
T4 23.33 33.33 20.00 23.33 20.00 16.00 22.66 1:3.60
TS 6.67 26.77 20.00 20.00 20.00 13.00 17.74 1:4.51
T6 3.33 20.00 13.33 13.33 16.66 6.60 12.20 1:5.55
T7 10.00 26.77 10.00 13.33 20.00 6.60 14.45 1-5.44
T8 0.00 16.67 6.66 10.00 10.00 3.30 7.78 1:4.41
CD at 5% - 0.69 1.22 2.48 1.83 1.80 133 1.55

T1- Absolute control without any cultural
practices

T2- Package of practices + 1 kg of Neem
cake + 3G a.a. of Phorate (30g
vine™') as soil application

T3- Package of practices + Bordeaux
mixture (1%) spray + soil drench with
Copper oxychloride (0.2%) first
round and spray + drench Ridomil
MZ - 72 WP (100 ppm) as second

round

T4 T2 + Ridomil MZ - 72 WP (100 ppm)
spray and drench as first round and
spray Bordeaux mixture (1%) as sec-
ond round

T5 T1 + Bordeaux mixturce (1%) spray
and drench as first round and Bor-
deaux mixture (1%) spray and drench
as second round

To- T2™+ Bordeaux Mixture (1%) spray
and drench as first round and
Akomin (0.04%) spray and drench as
second round

22

T7- T2 + Bordeaux mixture (1%) spray +
Soil drench with Copper oxychloride
(0.2%) first round and second round

T8- T2 + Bordeaux mixture (1%) spray
and drench first round + second
round with Akomin (0.04%) sptay
and drench + third round with
Ridomil MZ-72 WP as spray and
drench

CARDAMOM

2.1 Germplasm
"description and evaluation

collection,

Pampadumpara and Mudigere

At Pampadumpara centre 92 germplasm
accesstons including 77 cultvated and 14
wild species are maintained. Survey has been
carried out in 13 taluks of Idukki district
and onc new collection has been made lo-
cally. Among the 77 types cvaluated, the
highest capsule yield of 1.4 kg vine' was
recorded by VVeeraputhran followed by PS-4
(1.3 kg dry capsule).
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Mudigere centre holds 245 accessions,
which are being maintained and cvaluated
for yicld and agronomic characters.
Among the accessions, 55, 56, 39, 2, 19,
32 and 145 recorded more than 38 suck-
crs. And accessions 121, 113, 55 and
122 rccorded more than 30 panicles
clump™. Pooled data over seven years
revealed that EB 1277-7, P17, P8, CL
728, CL 692, P 12, CL 730, CL 757
and P20 are These are
being multiplied for further large scale

promising,

yield testing,

2.2 Multilocation trials (MLTs)
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 ycar of bearing,
highest yicld of 2.1 kg clump’ was
recorded by M-1 followed by SKP-14
and Scl. 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-1.

2.2.2MLT 1991-Series III with Malabar
types

Mudigere, Appangala, Sakleshpur and
Thadiyankudisai

The experniment was relaid out with 14
treatments at the centres as per the deci-
sion of XIV AICRPS Workshop. The trial

1s in progress.

23

2.2.3. MLT 1991 - Series III with
types

Mudigere, Appangala, Sakleshpur and

Myladumpara

Mysore

The trial was rclaid out with 5 treat-
ments and observations recorded.

2.3 Hybridization and selection in
cardamom

2.3.1Yicld evaluation of promising carda-
mom selections

Mudigere

Twenty three promising sclections
(secdling progeny) identified from the OP
progenics (from poly cross nursery of
promising clones) at Mudigere has been
planted for further evaluation with
Mudigere-1 and Mudigere-2.

2.3.2 Evaluation of synthetics
Mudygere
The clones Cl-691 and Cl- 692 were

found to be good gencral combiners.
The other promising clones are Sel.800,
SKP-14 and HS-1.

The promising clones planted in Au-
gust 1996 started flowering. The sucker
production ranged from 13 ro 18 among
the clones.

2.4 Effect of fertilizer on the yield
of cardamom

Pampadumpara and Mudijgere

An experiment to assess the response
of cardamom to different levels of fertil-
izers was laid out at Pampadumpara



(1994) with clones of PV-1 consisting of
six treatments. Application of NPK @
100:100:175 kg ha' gave encouraging
results.

At Mudigere, the trial was laid out dur-
ing 1992 using Mudigere-1 with six levels
of fertilizer under natural shade.
The study confined that under natural
shade, fertilizer levels up to the recom-
mended dose of 75:75:150 kg NPK ha'
significantly higher yield (284 kg
ha' green), but further increase in fertil-

gave

1zer levels did not cause much varation in
capsule yield.

2.5 Micro nutrient requirement stud-
ies - Influence of micro nutri-
ents on the yield of cardamom

Mudgere and Pampadumpara

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 mine treatments nvolving
different levels of boron, zinc and
molybdenum to assess the response of
cardamom to different methods of

application. The trial is in progress.

2.6 Integrated nutrient man-
agement in cardamom

Mudsgere and Pampadumpara

At Mudigere, the experiment was laid
out during kharif 1994 with eight
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treatments involving different combina-
tions of both organics and inorganics. Sig-
nificant variation 1n capsule yield was ob-
served. Application of 100 % inotganics
gave maximum yield (707 kg ha' green)
compared to control and other com-
binations.

2.7 Pestmanagementin cardamom

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

Mudgere

Plant based insecticides viz., ncem
cake (500 g clump ') Nimbicidine (0.3%0),
Multineem (0.3%), NSKE (5%) and
Nimbex (0.3%) wete compared for their
cfficacy to control thrips, and shoot and
capsule borer of cardamom with endosul-
fan (0.05%) and phosalonc (0.05%) 1n
combination with monocrotophos
(0.05%) and phorate (10 g clump '). IZach
treatment received three spays. The first
spray was cither with monocrotophos or
phorate application or application of
neem cake in March and subscquent two
sprays werc with neem based insccticides
or phosalone or endosulfan 1n the month
of May and August.

The treatment combinations were
comparced with the recommended sched-
ule of monocrotophos - phosalonc -
phosalonc and an untreated check.
Among the plant based insecticides all
treatment combinations with necem basced
insecticides were at par with cach other
and with the recommended schedule of
monocrotophos -phosalone - phosalone.
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The phorate-phosalonc - phosalone
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

Mudsgere

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 arca,
2= 11% to 33% scabbed atea, and 3 =
>33% scabbed area.
corded showed significant reduction in the

Observattons re-

number of sceds with the increase in

scabbed arcas by thrips.

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

Mudygere

Under Mudigere, the natural enemies
of the major pests of cardamom were
studied. The larvac of Congethus punctiferalrs
was infected by a bactertum. The identi-
ficaton of the bactenia 1s under study.

CLOSED PROJECT

2.7.4 Estimation of loss and determination
of economic threshold for catrdamom
shoot borer

Mndygere

The results of studies on the estima-
tuon of loss due to cardamom shoot boter
were taken for the determination of eco-
nomic threshold for shoot borer. The
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yield loss was computed using the
formula:

Actual loss
Expected yield

% yield loss x 100

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.

LARGE CARDAMOM

3.1 Germplasm collection,
description and evaluation

Gangtok

A total of 40 accessions (34 cultuvated
and 6 wild) have been maintained at

Gangtok.
3.2 Comparative yield trial (1991)
Gangtok

Pink glossy, clone-3, White Ramna,
Ramla, Red Sawaney and Bharlange werc
identfied as promising yielders. Dzongu
glossy was found immune to the viral
‘Chirkey’ disease and Bebo - 1 (a collec-
tion from Arunachal Pradesh) to Foorkey’
virus disease.

Clone-4 was evolved through sclection
from the segregating progeny of ‘Seto
glossy’. The capsule are lemongreen with
higher volatle oil content (3.5%).

Eight high yielding clones viz. RCLLC-1
(Sawney) HYV, RCLC (Sawncy) Clonc-2,
RCLC-3 (Bcbo),

tolerant

Foorkey



RCLC-4 (Dzongu golsey), Chirkey tolet-
ant RCLC-5, RCLC-6, ISH triploid,
RCLC-7 (ISHC) and RCLC-8 (Dzongu
golsey) suttable for higher altitude were
identified for muluplication and further
testing. Another lower altitude promis-
ing type ‘Sharmaney’ (Lephrakey) was ide-
ntified for further cvaluation and muld-
plication.

GINGER

4.1 Germplasm collection,
description and evaluation

Pottang, Solan, Dholz, Ragarh, Kumargany and
Pundibar:

At Solan 176 germplasm accessions
are maintained 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 collections were made by the
Pottangi centre from Kendrupara and
Koraput districts of Orissa. Out of 160
germplasm accession, 150 were evaluated
and the genotype V_E, gave highest yield
of 7.8 kg 3m 2

The Dholi centre collected 27 ginger
germplasm from YSPUHF, Solan and
were cvaluated. The Pundibari centre

added 11
Calicut, Chuntapalli , Solan and West Ben-

new accessions from

gal. Ten new entries were added at
Kumargan, centre. The Raigarh centre

added 18 new accessions of pepper out of
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which 15 entries were evaluated during
kharif 1997-98. The accessions RGS-13,
RGS-3 and RGS-1 performed better for
yield.

4.2 Initial Evaluation Trial (IET)
Pottang: and Solan

At Solan, an IET (1997) laid out with
31 collections including check (Humygirs).
Significant differences were obscrved for
yield. The accessions BDJR 1179 signifi-
cantly out yielded the check, while few
collections viz., BDJR 1230, BDJR 1149,
SG 680 and BDJR 1053 were at par.

At Pottangi in the IET, sixteen prom-
ising entries were evaluated.  Vengara
(23.87 t ha'), Singhjhara (23.26 t ha')
and V,E -5 (22.35 t ha') were the top
yielders and produced significantly higher
yicld than Suprabha.

4.3 Comparative Yield Trial (CYT)
Solan and Pottang:

At Solan, the CYT (1995) with six
collections along with check (SG-666) was
laid out for the second year. No signifi-
cant difference for yield observed. None
of the collection out yielded the check
except SG-62. 1n another CYT at Solan
with six collections, no significant differ-
ence was observed.

In the CYT at Pottangi six cultivars
were evaluated. V E -2 (25.71 tha') and
V.S,-8(20.93 tha') produced significantly
higher rhizome yield.
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4.4 Multilocation Trial (MLT)
MLT 1996 - Series IV

Solan, Pottangs, Kumarganj, Chintapalls,
Pundibar: and Raigarh

In Solan and Pottangi, the MLT (1996
series 1V) was laid out with six entrics
vig., V,.S;-2 and V.S,-8 from Pottangi,
V S.-8 from Jagtial, SG 554 from Solan
and Acc. 64 from 1ISR. At Solan the
observation on different characters ob-
served were non sigmificant. Highest yield
was recorded in SG 554 (5.45 kg 3 m?)
and was at par with Acc. 64 whilc all other
yicld difference was non significant.

Amonyg the six ginger cultivars, signifi-
cantly higher rhizome yicld was recorded
by V.S,-8 (21.01 tha') followed by V E -2
in the evaluation of two years yield
under Pottangi.

4.5 Studies on control of rhizome
rot of ginger

Solan and Dhofs

At Solan, an experiment on integrated
management of rhizome rotof 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 Dithane
M-45 (0.25%) + Bavistin (0.1%) for 60
minutes followed by soil application of
Thimet 10.G (12 kg ha'). And the dis-

case incidence was also less (5.6%) with
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high yicld (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 trcatment with
Chlorphyriphos (0.2%) +- Chloz-
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 trcatment with Ridomil M7 @
3¢ litre ! for one hour recorded the low-
cst disease incidence (11.60%) as against
control (60.50%).

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

Treat- Emergence  Disease Yield Recoven
ment (%0) madence  (hg/3m%)  (hg/3m)
)
T1 831 19.1 7283 093
T2 97.13%a 5 0a 10.750b 1 58a
T3 90.48b 9 3¢ 10.050c  123b
T4 83.1 17.6 9916¢ 0.93
T5 8217 18.5 11 750a 0.90
T6 73 86 284 8.083 0.73
T7 831 184 9416 1.0b
T8 94.27a 6 5b 9.750¢ 08
CD(at 5%) 371 0.35 (.48 029

T1

Farmer’s practice (control but rhi-
vome selection)

T2= T1 + Rhizome trcatment 1n com-
bination of Dithane M-45 (0.25%0)
+ Bavistin (0.1%) + Thimet 10G

Soil Application (12 kg/ha)

T1 + Rhizome treatment in
Chlorphyriphos  (0.2%)  +
Chlorphyriphos (0.1%) spray after
two months of planting



T4 =T1 + Rhizome treatment 1n
Dithane M-45 (0.25%) + Bavistin
(0.1%) + Chlorphyriphos (0.2%) +
Chlorphyriphos spray (0.1%) two
months after planung

T5 = T4 + 50% N (50 kg/ha)
T6 = T4 + 100% N (100 kg/ha)

T7 = T4 + 50% NPK (50:25:25 kg/ha;
2 N, full P & K as basal, 2 N as
top dressing in 2 splits)

4.6 Evaluation of germplasm for

quality

Solan

Sixty two samples were analysed for
quality attributes viz., oleoresin, cssential
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
Solan

The trial will be taken up 1n the ensu-
Ing season.

TURMERIC

5.1 Germplasm collection,
description and evaluation

Pottangs, Solan, Jagtial, Dholi, Pundibar,
Kumargan) and Raigarh

At Solan, 185 accessions are main-
tained and cvaluated. The yield ranged
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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 Dholt centre
maintains a total of 56 germplasm
accessions.

At Jagtial, 188 accessions collected
from different places are being main-
tained for further evaluation. Germplasm
has been collected from Adilabad,
Kovvur, Chintapalli and Anantharajpeta
of A.P. Based on duration, cultures wete
grouped into long duration (8-9 months),
medium duraton (7-8 months) and short
duration (6-7 months). A lot of vai-
ability was observed for growth and yield
characters.

The Pottangi centre holds a total of
204 accessions consisung of 182 cults-
vated and 22 wild related species.
new collections were made during this
Out of 204 accessions, 175 were
evaluated. Among the 155 accessions of
C. longa, Tu. No.1, PTS-13, PTS-45 (7.69
to 9.74 kg 3m™) among 17 accessions of

Four

year.

C. aromatica, Chayapasupa [l 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
accessions from Potrang:, Dhol,
Kahikuchi, 1ISR and Kalimpong areas
and making a total of 50. Kumargan)
centre added 12 new collections and

~maintaining a total of 27. Al the en-

trics were evaluated for their agronomic
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traits and yield. The accessions NDH-2
produced high yicld of 5.2 tha' followed
by NDH-2 and Rajendra Sonia. At
Raigarh, 37 new entrics were added and
the total was made up to 43. 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
Pottangs, Dholi and Jagtial

At Pottangy, the IET with 15 cultivars
viz. PTS-34, PTS-46, PTS-16, PTS-6,
PTS-13,PTS-29, PTS-4, PTS-47, PTS-27,
T.No.3, PTS-51, PTS-50, PTS-37,
Alleppey (Check), Roma (Check) was
laid out and evaluated. Significantly higher
yield was recorded by PTS-4 (28.73 tha''),
PTS-51 (28.5 t ha') and PTS-27 (28.38
t ha').

In the 1IZT at Dholi, out of seven va-
ricties, Rapendra Sona (check) yielded maxi-
mum of 31.5tha’.

5.3 Comparative yield trial
Pottanst, Dholr and Jagtial

At Pottangi, a new CYT with six ac-
cessions in each of long and short dura-
tion types was laid out. Among the long
duration types, significantly higher yield
was obtamed by PTS-43 (25.80 tha ') fol-
Jowed by PTS-62 (24.61 t ha'). Among
the six short duration cultivars, PTS-59
(28.06 tha ') registered significantly higher
vield.
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In the CYT at Dholi, out of scven
entrics, Rajendra Sonia gave maximum
yield of 31 tha'. AtJagtial, a CYT with
short, long and medium duration tur-
Out of
seven long duration cntries, JTS-6 regis-
tered significantly higher yield (31.3 ¢
ha ') followed by JTS 8 (30.21 tha ). Out
of the 12 medium duration types signifi-
cantly higher yield was recorded in JTS -
313 (29.99 t ha') followed by JTS-302
(2499 t ha'). Among the seven cntrics
tested under short duration types, |JTS
602 recorded significantly highcr vield
(27.44 t ha') as against check (PCT-13
with 22.32 t ha'!).

meric varitics were evaluated.

5.4 Multilocation trial

MLT 1996-Series 1V

Pottangi, Dholz, Pundibar,, Kumargany, Jagtial
and Raigarh

An MLT (1996 Series 1V) was laid out
at Pottangt, Dholi and Jagtial with ren cul-
uvars viz., RS-5, Rajendra Sonia (Bihar)
PTS-12, PTS-62, Roma (Pottangy), Acc.
360 and 361 (ISR}, JTS-1,JTS-2 (Jagual).

In the MLT at Dholi, RH-5 gave the
highest yield (47 t ha™).

In Jagual MLT, out of 10 culturcs, sig-
nificantly higher yicld was recorded with
JTS-2 (30.66 t ha') followed by JTS-1
(29.22 t ha') as against the check
(Duggirala with 28.33 tha ).

Among the 10 cultuvars evaluated for
two years at Pottangi, significantly higher



rhizome yicld was recorded by JTS-2
(26.95 tha'), Rajendra Sonia (24.15tha?)
and JTS-1(23.94 tha'). However, the dry
recovery was high - Acc. 361(5.70 t ha')
followed by PTS-43 (5.33 tha ).

5.5 Survey and identification of the
disease causing organism in
turmeric and screening of
turmeric germplasm against
diseascs

Dholz and Jagtial

I.caf blotch disease was found to be
most sertous 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 discases.

At Jagual, out of 48 accessions tested
against rhizome rot (Colletotrichum) and
Taphrma leaf spot diseases, only 18 cul-
tures were found free from rhizome rot.

5.6. Effect of seed treatment on
leaf blotch disease of tur-
meric/Effect of fungicides on
leaf spot disease

Dbhoh

Secd rhizome pre-treatment studies
against leaf blotch initiated at Dholi
(1997-98) with six different fungicides.
viz. Ruidomil MZ (3g lit'), Indofil
M-45 (2¢ ht "), Bavisun (1glit'), Indofil
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M-45 + Bavistin (2g + 1g lit '), Blitox
50 (2.5¢g ht"), Emisan-6 (1g lit'). Mini-
mum diseasc incidence of 12.5% was
observed 1n rhizomes treated with
followed by
with 18.5%. In another experiment to
study the effect of fungicide on the

Emisan-6 Bavistin

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
diseasc incidence of 19.5% was recorded
by Indofil M-45 (2¢g hit') followed
by Ridomil 3g hit! with 20.0%.

5.7 Chemical control of Taphrina
blotch spot disease of turmeric

Jagtial

An experiment was laid out at
Jagtial with seven fungicirdes viz.,
Difenconozole (0.1%), Propiconozole
(0.1%), Ketazine (0.1%), Mancoscb
(0.2%), Carbendazim (0.1%), Copper
oxychloride (0.3%) and Boideaux
mixture (1%). Five sprays of cach
fungicides were given at fortnight inter-
vals starting from mitial appearance of the
disease. The results indicated that all the
fungicides tested, sprayed at 10 days in-
terval during Nov. - Dec. reduced the in-
cidence. Lowest discase incidence
(48.36%) was recorded by Difenconovole,
followed by Propiconozole with incidence
of 58.9%. IHowever, higher cost benetit
(1:6.17)
Carbendazim spray.

ratio was obtained Dby
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5.8 Investigation of the casual
organism of rhizome rot
disease of Turmeric and
screening of biocontrol agents
for the management

Jagtial

At Jagtial, an investigation was car-
ried our to study the ctiology of tur-
meric thizome rot. The fungus Pythuum sp.
and Fusarium sp. was consistently
isolated from roots and rhizomes of
diseased plants. A new fungus with
coenocytic mycilium associated with the

disease was also identified.

For the management of rhizome
rot of turmeric, an experiment con-
sisting of six treatments with bio-
control agents, Trichoderma viride and
Pseudomonas fluroscence was initiated.
The biocontrol agents reduced the disease

incidence.

5.9 Quality evaluation of turmeric

Solan

Sixty two turmeric accessions
were analysed for qualiry attributes
at Solan.  The highest curcumin
content (6.34 %) was observed in
PT1S-10 recorded
maximum essential oil (9.5%). Maximum
dry recovery of 30.6% was recorded
in PCT-5. The accessions PTS-53

registered high olcoresin content

(17.39%).

Kurtan Tanake.
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REE SPICES

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

Yercaud, Thadiyankudisai, Pechiparar and
Dapols

In clove, 13 germplasm accessions are
being maintained at Yercaud. And in
Cinnamon, 11 accessions were .nssc‘mb]cd
which includes cassia cinnamon collected
from Valparai. Fifteen new nutmeg ac-
the

cessions were also added in

germplasm.

At Dapoli, four promising types of
nutmeg from Vengurla (V-26), Bhatva
(B-72), Dapoli (IDPL-16, DP1.-50) have
been included in the nutmeg germplasrfi-
and maintaining a total of 14. Ninc clite
cinnamon accessions viz., No.5, 44, 53,
63, 65, 189, 203, 310 and 312 have been
procured from IISR Calicut and planted
in the germplasm block. Now the
germplasm of cinnamon consists of 12
types. And in clove, 50 scedlings from
1ISR, Calicut and 10 seedlings of Kallar
types from State Hort. Farm, Kallar
(Tamil Nadu) have been procured and

planted.

At Pechiparai, in clove, 14 high yield-
ing sclections from 1ISR, Calicut and
seven local collections are under cva-
luation. The growth characters of the
trecs were recorded. Among the collee-
tions S.A. 12 (Pionecr) and S.A. 14

(Bethany) have started flowering.  In



nutmeyg, four gratts of IISR along with a
sclecuon from State Hort. Farm,
Courtalam were procured and  planted.
The centre now maintains a total of 12
germplasm accessions. Few accessions
started bearing and growth observations
arc continued in all the 12 types. In cin-
namon 12 selections which included nine
elite hnes from 11SR and three local col-
lecion are mantained. Among these types,
Scl. 63 recorded maximum plant height
(569 cm), stem girth (38 cm) and number
of branches (32). All the types have flow-
ered and the trial 1s in progress.

At Thadiyankudisai, 1n cinnamon, 10
lines were identificd and selected based
on the mean performance over several
years. Acc. No.3 recorded highest yicld
1

of 0.58 kg dry qulls plant
6.2 Multilocation trial in clove
Yercand, Pechiparar and Dapols

At Yercaud, six clove entries are under
evaluation (MLT 1992). The growth
parameters were recorded periodically.
The accession Sel.1 registered highest
plant height (165 cm) and more number
of branches (31).

6.3 Multilocation trial in Cinnamon

Yercand, Ambalavayal, Thadyankudisar and
Pechiparat

During 1992, the MLT with six elite
lines viz. Sel.44, Sel.53, Sel. 64, Sel 189
and Sel 203 (from 11SR, Calicut) was laid
out 1n the centres. The data showed that
the highest mean leaf yield of 3.7 kg
trec ' was recorded in Sel. 44 followed by
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Sel. 203. The accession Sel. 189 recorded
the highest mean bark yield (892 ¢) fol-
lowed by Scl. 53 (880 g).

At Ambalavayal, the MLT consists of
seven cinnamon types, which includes
five from IISR, (SL-44, SL.-53, S1.-63,
SL-189 and SL.-203) and two (Acc. No. 1
and No.22) from RARS, Ambalavaval.
The trees were coppiced during May 1996
and biometric observations were re-
corded. The accessions Sel.63 and Scl.53
recorded higher bark yield.

6.4 Vegetative propagation in nut-
meg, clove and cinnamon

Yercand, Pechiparar and Thadyankndria

At Yercaud, cpicotyl grafung rech-
niques 1n nutmeg at different stages of
scion and root stock were carried out.
Orthotrophic and semi hard wood sci-
ons and root stocks from four different
stages »g., cpicotyl, 2, 4 and 5 leaved
stages were selected for the study. The
results indicated that the orthotrophic
scions with soft wood two leaved root
stock recorded the maximum success

(48.5%).
6.5 Drip irrigation in clove
Yercand

A drip irngauon experiment was laid
out at Yercaud (July 1993) with five irr-
gation treatments (identified for pre-hear-
ing age up to the seventh year). The drip
system was in operation during dry
months. The treatments include dripping
of 2,4, 6 and 8 litres of water pet day per
plant as against control (8.0 lit of watet
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per week). Among the treatments, drip-
ping of 8.0 hitres of water per day recorded

the highest plant height (136.34 cm) and

numbcr of branches per plant (41.41)

6.6 Biofertilizer trial in tree
spices (Clove and nutmeg)

Yercand
Clove

The Yercaud centre conducted an ex-
periment with biofertilizers (Agosperillum
and Phosphobactera) and organics in 15 vears
old and
biofertilizers were applied 1n two split
doses durning June and September. The

clove trees. Inorganics

result showed that application of recom-
mended dosc of fertilizer »7g., 100 kg
FYM, and 400:350:1200 g K, O tree’
with  the
biofertihzers (50 g in each of Agosperillum
and Phosphobacterniay recorded more bud
yicld 3.5 kg (fresh) tree .

year' in combination

Nutmeg

The experimental details were similar
to clove. Application of 100 kg FYM,
400:300:1200 ¢ NPK tree year' along
with 50¢g cach of Azosperell/ium and
Phosphobactersum recorded more yield (528
fruits tree ).

6.7 Studies on fruit drop of
nutmeg

Dapoli

A detailed survey on fruit drop of
nutmeg was undertaken by the Dapoli
centre. Out of 342 trees observed under
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18 to 20 years age group only nine trees
showed fruit drop. The trees showing
premature fruit drop was 2.53%. In gen-
eral, the fruit drop of this region was very
meagre (less than 5%). No fungus was
found to be associated with this disorder.

CORIANDER

7.1 Germplasm collection,

maintenance and evaluation

Jobner, Jagudan, Coimbatore, Guntur, Dhol,
Hisar, Raggarh and Kumaroany

a total of 733
coriander accessions which includes
105 exotic and 628 indigenous collections
are maintained.

At Jobner centre,

In the evaluaton of
348 accessions, eight accessions gave bet-
ter yield than check varietics (RCr - 41,
RCr-20, RCr-435 and RCr- 430).
The accessions viz., UD-349, UD-16,
UD-595 and UD-627 were 1dentified
promising for different characters.
The stem gall diseasc of corander (causced
by Protomyces macrosporns) 1s a scrious
problem in Basan, Jahalawar, Danta
and Kota districts of Rajasthan. A total
of 33 germplasm cntries were screened
for stem gall discase at Jobner (in farm-
ers’ field of Danta district). The entry
RCr-41 was found immunc. In the
screening of coriander entries for
root knot nematode (M. ncognita) at
Durgapura, the vaneties UD-475, CS-4
and CS-6 were found tolerant and
UD-373 was highly susccpuble.



Onc hundred and eighty two acces-
sions are mamtained 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 0684 are promising,
In the evaluatuon of germplasm for wilt
ressstance, among 123 accessions, 75 were
frec from wilt incidence. The wilt inci-
dence ranged from 3.5 (Acc. 115) to 35.0
per cent (Acc. 114). Among the 10 acces-
sions evaluated for wilt inciddence under
IET, only ewo accessions (CC. 462 and
496) recorded low incidence (6.0 and 6.5
respectively). In the CYT for wilt,
ATP 77 and ]Co.64 recorded lower wilt
incidence (5.8%).

The Guntur centre 1s maintaining a
total of 230 coriander accessions.
During the reported period, out of 110
collections evaluated, the collection
[.CC-227 recorded highest  yield (1100
kg ha') followed by LCC-197 (1083 kg
ha') and LCC-128 (1033 kg ha'), as
against the check (883 kg ha ).

The Jagudan centre is maintaining 2
total of 68 accessions which ncluded 17
cxotic and 51 indigenous accessions.
Among the 68 accessions cvaluated 21
performed better for yield.

Onc hundred and ten conander ac-
cessions are maintained at Dholi centre,
10 entrics performed better for growth
and yicld. Out of 100 entries evaluated
for stem gall disease, Pant Ilaritima, UD-
646 and Ragendra Swat: showed resistance.

The Raigarh centre collected 13
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germplasm accessions from different spice
growing arcas and evaluated for yield and
yicld ateributes. The accessions RCS-13
and RCS-2 recorded higher yield dunng
reported period.

Kumargan; centre i1s maintaining a
total of 60 accessions, out of 60 acces-
stons evaluated, RCr-41 produced high-
est seed yield (2180 kg ha') followed by
Pant Haritima (2060 kg ha''), RD-23 (2000
kg ha') and CO.2 (1940 kg ha').

7.2 Initial Evaluation Trial (IET)
Coimbatore, Dholt, Guntur, Hisar and Jagndan

At Coimbatore, IET was carnied out
during 1997 (&haryf) with mine accessions
along with the check (CO.3).  Signifi-
cant differences werce noticed for
umbecllets / umbel and grain yield. The
accessions 466 and 1080 recorded higher
yicld.

At Dholi, nine varicues with Rapendra
Swatr (Check) were tested in an 12T, The
variety ATP-77 retained maximum plant
height (115.50 cm) followed by UD-20
(110.33 cm). Rapendra Swat;, DH-8 and
D1-48 gave better vicld in comparison
to other varieties.

Ten promising cortander collections
along with Sadhana (check) were tested
under IET 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 Guntur, 10 entries along with
The

accessions LCC-128 registered highest

Sadhana (check) were tested.
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vicld (1150 kg ha') followed by LFC-84,
1.FFC-74 and LLFC-82. Under Jagudan,
among the 10 entries the entry JCo =372
registered higher yield (1252 kg ha ') which
was 6.92% higher than control (1171 kg
ha').

7.3 Multilocation trials

7.3.1 Multilocation trial (MLT-1993-
Series II)

Jagndan, Cotmbatore, Hisar and Dhol:

At Dholi, 10 cultivars along with
Reyendra Swat: (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 11

Jobner, Guntur, Dhol, Coimbatore, Jagudan and
Hisar

At Jobner, the trial was laid out with
14 entries, which includes five (UD-684,
UD-685, UD-686, RCr-41 and local
check) from Jobner, three (DH-13,
DH-48, and DH-52) from Hisar, two
each (JCo-327, JCo-331) from jagudan,
(LCC-15, LCC-32) Guntur and (CC-745,
CC-748) Coimbatore. The data revealed
wide vanations for growth and yield
attitbutes. The entry UD-684 recorded
maximum grain yicld (885 kg ha')
followed by UD-686 (872 kg ha') and
DH-13 (743 kg ha ') as compared to
local check (274 kg ha') and rcleased

check (RCr-41 @ 599 kg ha'').
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In Guntur 11 entries from different
centres werce tested. The entry 1LCC-15
recorded highest yield of 961 kg ha ' fol-
lowed by LCC-32 (922 kg ha ') over check
(Sadhana @ 811 kg ha'').

At Dholi, 10 entries along with a
check (Rapendra Swati) were evaluated
for yield performances under MIT (1996)
for the second year. The best yicld
(2412 kg ha') was recorded by the
entry UD-686 which was significantly
superior over other varteties and check

(1800 kg ha ).

At Jagudan among the 13 centries
evaluated for yield performance under
CVT, the pooled data of two years showed
signtficant differences among the
entries for yicld. The check (GC-2)
out yielded (1527 kg ha') the catries.
However, the entry JCo.331 (1429 kg ha)
was on par with check (Table 6).

The MLT with nine entries along
with CO.3 as check was tested under
Coimbatore condition. The result
showed for
yield among the cntries tested. The
ACC. 745 registered higher yield of

530 kg ha ' as against 453 kg ha ! recorded

by the check (CO.3).

significant  variation

7.4 Comparative yield trial of leafy
type coriander

Dholr and Comhatore

In the cvaluation of CYT for leafy
type corander, 10 entries along



with Rajendra Swati (Check) were tested for
the second year at Dholi.  Pant Harttima
was found to be significantly superior for
green leaf  yield (1568.9, 1655.0 and
2000.0 kg ha' on 40, 55 an 70 DAS re-
spectively) duc to its late flowering,

7.5 Mutation breeding in cori-
ander to evolve varieties with
earliness and resistance to
disease

Jobner and Coimbatore

At Jobner, on the basis of three years
vield 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 Response of
varieties to date of sowing and
row spacing

coriander

Jobner

At Jobner centre, a trial consisting of
15 trcatmental 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
rabt 1994-95 to 1996-97 (Table 7). The
experimental findings of three consecu-
tive years revealed that maximum seed
yicld of 1198 kg ha' obtamned under
followed by
25, Oct. sowing (1180 kg ha ') was signifi-
cantly higher compared to 15, Oct., 14,
and 24, Nov. sown crops. The maximum
mean nct return of Rs.1 16, 367 ha'
and B:C 1ato of 1.96 were obtained un-

4, Nov. sowing closely

der 4, Nov. sown crop.
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As regards spacing, 30 cm row spac-
ing produced maximum mecan secd yield
of 1024 kg ha' which was significantly
higher over 20 and 40 cm row spacng,
Maximum mean net return of Rs. 12902
ha ' with B:C rauo of 1:1.57 was obtained
with 30 ¢m row spacing.

The date of sowing and row spacing
interaction on seed yield was significant.
Sowing corander on 25, Oct. at 30 ¢cm
row spacing produced maxtmum mean
sced yield of 1273 kgha' closely followed
by 4, Nov.. sowing at 30 cm row spacing
(1269 kg ha') and 20 c¢m spacing
(1193 kg ha ').

Table 6. Yield performance of conander in
CVT at Jagudan

Lntry Yield (hg ha') Average
veld

1996-97 199798 (hgha )
UD-684 1470 925 1198
UD-685 1307 953 1130
UD-686 1388 1062 1225
DH-13 1742 1062 1402
DH-48 1361 nmn 1266
DH-52 1236 969 1102
LCC-15 1105 1307 1206
CC-745 1290 1443 1367
CC-748 1176 1252 1214
JCO-327 1334 1203 1269
]CO-331 1465 1307 1386
G.CO-2 1552 1307 1429
(Chech) 1666 1388 1527
CDat5% 324 3 3.05



file:///ield

Annual Repert 1997-98, AICRPS

Table 7. Tiftcer of dare of sowing and row spacing on vield and economics of conander ar Jobner

(pooled data)

Treatment Grain vield (kg ha')

Nert return (Rs./ha)

94-95 95-90 96-97 Mean 94-95 95-96 96-97 Mean
Dae of sowing i
15 Ociober 507 1718 569 931 2393 25918 4076 10796
25 Oxctober 704 1959 882 1182 6333 30738 10962 16011
4 November 744 1924 926 1198 7133 30038 11930 16307
14 November 452 1331 771 851 1293 18178 8520 9330
24 November 287 949 340 594 (-) 2007 10538 35370 40134
CD ar 5% 078 100 074 051 — — — —
Row spacing (¢m)
10 4.7 16.01 7.44 9.39 1259 23029 7377 10533
20 6.13 16.33 3.06 1.24 4591 2472 9393 12902
40 5.32 14.74 6.67 8.91 3228 21485 66Ty 10404
CD ar 5% 0.60 (.82 0.57 0.41 — — — —
Interaction
95 — — — 5.39
93-90 — — — 15.76
96-97 — — — 7.3Y
CD at 5% — — — 0.41

7.7 Response of fertility levels and
plant spacing on yield of cori-
ander

Kumeairoany

At Kumarganj ceatie, an experiment
was laid out to study the ceffect of
fertiliey levels and spacing on vield of
coriander. Maximum sced vield of 1840
ke ha' was recorded at a fertlizer dosc
of 60:30:30 kg NPK ha'. With respect
to spacing, 30 x 10 em produced signifi-
cantly higher vield (1953 ke ha'').

7.8 Response of coriander variet-
ies to sced rate

Jobuer

At Jobner centre, three variceties

(RCr-41, UD-20 and UD-436) and five
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sced rates (12, 14, 16, 18 and 20 ke ha')
were chosen for the experiment,  con:
ducted for three consceutive vears (from
1994 to0 97 Rabz). The experimental tind-
ings revealed that cortander variery RCr-
41 reccorded maximum seed vield of 1445
kg ha' which was significantly highcr than
UD-20 (1315 kg ha'y and UD-436 (884
ke ha'). The variety RCr-41 also @ave
maximum net retarn of Rs. 18,890 !
with B:C rauo of 1.75.

The sced rate of 14 kg ha' produced
maximum seed vield of 1312 kg ha with
maximum mean nee return of Rs.20.785
ha' with B:C ratio of 1.52.

The interaction effeet of varietics and
seed rate was significant. The variery

RCr-41 recorded maximum mean sced
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yield of 1608 kg ha' at 16 kg ha' seed
rate closely followed by 14 kg ha' (1586
kg ha'). The Variety UD-20 gave maxi-
mum yield of 1417 kgha' at 16 kg ' seed
rate followed by 14 and 18 kg ha' seed
rate (1388, 1337 kg ha' respecuvely).
Whereas, UD-436 produced maximum
mean seed yield of 1117 kg ha' at 12 kg

ha' seed rate.

7.9 Survey to study the disease in-
cidence, collection and identi-
fication of casual organism

Dhbol

As per the survey conducted by the
Dholi centre, the stem gall disease 15 se-
vere 1n the areas of Bihat.

7.10 Studies on wilt and powdery
mildew management in corian-
der / biocontrol of wilt in cori-
ander

Covnbatore

Seed treatment with 1. uride along with
foliar spray of Hexaconazole on 25, 40
and 55 DAS recorded lowest disease inci-
dence (3.5%) with an yield of 315 kg ha'!
as against control (27.5% incidence with
228 kg ha™).

7.11 Quality evaluation in coriander
Jobner

At Jobner centre, among the 15 en-
tries tested for volatile oil content under
CYT, the maximum of 0.45% was ob-

served 1n CC-748 followed by 0.40% in
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CC-745, and a minimum of 0.2% in DH-
13. The total yield of volatile oil ha™' de-
pend upon the grain yield, which was high-
est in UD-684 (2.651 ha') followed by
UD-686 (2.61 1 ha').

The volatile o1l content of coriander
entries of out statton CYT from Hisar
were compared with Jobner entries . The
Hisar entries showed a range of 0.25 to
0.4%. The maximum of 0.4% was
recorded in CC-784, CC-745 and JCo- 331
and minimum in UD-686 (0.25%) and
DH-13 (0.25%). The Jobner and Hisar
entrics did not show any difference in o1
content.

CUMIN

8.1 Germplasm collection, de-
scription, evaluation and
screening against diseases

Jobner, Jagudan and Kunargany

The Jobner centre conducted survey
in the areas of Kishangarh, Ajmer, Kekar,
Jahajpur, Bhilwara and Chitoregarh areas
and maintains a total of 266 accessions
which includes 258 indigenous and cight
exotic collections. In the screening of wilt
resistance programme at Jobner, out of
eight entries evaluated, the per cent mor-
tality due to wilt was lowest (12.25) in RZ-
19 and EC-232684 with gran yield of 265
and 286 kg ha"' respectively. The entry UC-
220 gave lowest seed yicld 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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In the
germplasm, three entries viz; EC-84-1,
EC-73-1 and EC-75-1 were tolerant to
Fusarinm wilt disease.

157 accessions arc maintained.

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

8.2 Initial Evaluation Trial
IET-11 (1996-97)
Jagudan

In the IET at Jagudan, out of 12 en-
trics 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 CV'I. The pooled analysis of two
years data showed that the entry

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

8.4 Multilocation trial
MLT 1994 - Series 11
Jobner and 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 threc from Jagudan
(JC-147,EC-279081 and EC-232684) was
laid out during rah7 1995-96 and 1996-97.
Significant variation was observed for days
to flowering, umbels per plant, test weight
and grain yicld. The mean performance
of entries revealed superiority of entry
UC-223 (333 kg ha'") followed by JC-147
(270 kg ha 'y and local check (266 kg ha ).
The mean wilt incidence was lowest 1n
UC-223 (9.38%), followed by EC-232684
(13.63%) and maximum of 25.63% rc-
corded in EC-279081 (Table 8).

Table 8§ Performance of cumin entries tn CVT dunng (1995-96 and 1996-97) at Jobnet

Entry Gram yield (kg ha') Wilt incidence ()

1995-96 1996-97 Mean 1995-96 1996-97 Mean
ucC 217 260 195 228 2875 21.25 25.00
uc-220 296 143 219 1250 2625 1938
UC-223 313 352 333 5.00 1375 9.38
1C-147 284 255 270 27 50 1875 2313
EC-279081 281 202 242 2000 3125 25.63
EC-232084 180 2806 233 1500 12.25 13.63
RZ-19 243 286 265 2550 1225 18.63
Local check 272 260 266 27.50 2250 2500
CD at 3% 0.70 0.88 079
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8.5 Mutation studies and hybrid-
ization programme in cumin

Jagudan

In the hybridization programme,
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 1n-
termediate.

8.6 Irrigation schedules for cumin
with reference to yield and
blight diseases

Jagudan

At Jagudan, a trial with five treatments
was laid out to work out the ideal irriga-
uon schedule. The treatments showed
significant difference for yicld. The high-
est vield (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.
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8.7 Blight disease control by ma-
nipulation of agronomic prac-
tices

Jagudan

At Jagudan, a trial with six treatments
[Control, straw mulch, interculturing a day
after irrigation, removal of dew by cloth
ot rope, gram cultivation and application
Ca CL] was laid out to find out the fac-
tors influencing the blight discase. The
treatment effects were not significant.
IHowever, higher secd yield (416 kg ha™')
was obtained with the treatment involv-
ing intercultivation a day after irrigation.

8.8 Integrated management of
pests and diseases of cumin

* Jobner and Jagndan

An expenment 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. Observatons
were made for blight and powdery mil-
dew incidence and for number of aphids

Table Y. Yield and yield attributes as affected by different irngation treatments at Jagudan

Treatment Yield Drscase
(kg ha') mnctdence
(%)
Two irrigation (at sowing ume, 8 to 10 DAS) 308 10.85
Three irngaton (at sowing ume, 8 to 10 DAS, 30 DAS) 448 11.54
Three irngavon (at sowing tnme, 8 to 10 DAS, 40 DAS) 463 13.02
Four irngation (at sowing ume, 8 to 10 DAS, 30 & 50 DAS) 549 19.26
" Five ieniganion (at sowing ume, 8 to 10 DAS, 30, 50 & 70 DAS) 555 20.89
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and thrips before and after 72 hours of
each spray. Basal application of
T. with
carbendazim, and neem cake as soil ap-
phication 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. hargianum as both
sced treatment and soil application along
with spraying of 0.3%. Mancozeb + 0.3%
neem oil + 1.0% Tepol. The control plot

bargianum and without

recorded maximum wilt incidence (28.66%)
and lowest grain yield (229 kg ha')
(Table 10). The overall cfficiency of folar
fungicides, insectcides, ncem oil and tepol
either alone or in combinaton with basal
applications could not be worked out due
to poor incidence of foliar diseases and inse-
cts which were observed only 1n control.

At Jagudan, the cumin crop failed due
to very high incidence of blight diseasc.
Thrips and aphids were not noticed.

Table 10 Integrated management of cumin diseases at Jobner

Sub treatment

Main treatment

ST+SAof TH STC+SATH SA of OC Conuol
PWI  Y(kgha') PWI Y(gha') PWI Y(gha!) PWI Y(gha')
Mb @ 03% 225 33325 220 33325 300 32500 370 21275
Mb @ 0 5%+ No @ 1%+TP (@ 1% 197 42500 200 32500 270 31650 355 23750
Mb @ 03% + MOP @ 0 4% 240 42500 220 30000 240 43825 250 23325
Mb @ 03% + ACEP @ 0075% 240 30825 210 36650 290 40000 400 187 30
Hex (Contaf) @ 0.05% 243 37075 202 308 25 310 350 00 350 17075
Hoa@003%NO@1%+Tp@1% 275 26750 190 30000 330 37500 400 11230
Hex @ 003% + MOP @ 0 04% 277 22900 215 34580 340 34150 433 21275
Hex @ 003% + Acep @ 0075% 230 35750 230 30400 310 40000 420 18750
Penc (Topas) @ 0 05% 215 41250 220 30000 300 32500 390 13575
Penc {Topas) @ 005% + MOP @ 004% 250 32080 205 40000 320 40000 400 25730
Thp Mc (Top M) @ 007% 242 24150 205 30000 320 33650 410 16230
+MOP @ 004% 260 26325 233 32000 300 32500 427 20000
Control (No spuay) 287 22900 250 22500 350 26500 467 14250
PWI = Per cent wilt incidence, Y= yseld (hg ha )
Treatment SEM CD CV(%) Com CV("4)

Yieldkgha- ' Wil Yieldkgha ' Wit Yieldkgha® Wit Yieldhgha ' Wik
Main treatment 400 096 1384 332 2123 2470 — —
Sub trearment 340 146 1532 321 1609 1368 1640 1419
Interacuon 1094 229 3064 641 — — — —

ST = Seed treatment, S\ = Soil Apphication, ST with SA = ST with Catbendazim + SA, OC = Ol cake, TH — Tauchsdesma
hai gtannns, Mb=Mancozeb, NO ~ Neem Oul, Acept = Aceprtate,/ Hex = Heaaconasole, Tp = Tepol, Pene = Penaconvolg,
Thp Me = Thiophanate Methy], Com CV = Combined CV, MOP = Monocrotophos
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8.9 Epidemiological studies of
Alternaria 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 Now.
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
quantify 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 discase devel-
opment. The powdery mildew incidence
was also less in early Oct. sown crop.

8.10 Quality evaluation in cumin
Jobner

At Jobner, out of cight entries tested
for volatle oil content (under CYT) the
highest oil content of 3.2% was recorded
in JC-147 followed by 3.0% in UC-233,
UC-220, and local. The entry EC 232684
had the lowest oil content (2.6%).
Volatile o1l vield depends upon the grain
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yield and the percentage of volatile oil
present in the seed. The voladle oil yield
was high in UC 223 (9.75 | ha'') followed
by JC 147 (8.16 1 ha') and RZ-19
(8.00 1 ha'). ‘

FENNEL

9.1 Germplasm collection,
description and screening

against diseases

Jobner, Jagudan, Hisar and Dhols

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 arcas.

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 arvcas
and maintains a total of 40 accessions.
The Kumarganj centre added 26 acces-
sions and were cvaluated for vield and
agronomic traits. The accessions HF-126
recorded maximum yield (1553 kg ha')
followed by HF-102, HFF-104, and
NDEFE-8.

9.2 Initial evaluation trial

Jagudan
()

In the IET (1996-97) with 12 entries,
the pooled data over two years showed
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significant differences for yield. The en-
try JF-237 recorded significantly higher
yield (3115 kg ha') than control (GF-1
with 2447 kg ha') which was 27.30%
higher than control.

9.3 Multilocation trial (MLT
1994 - Series II)

Jobner, Hisar and Jagudan

At Jobner centre, 10 entries including
five from Jobner (UF-125, UF-133, UF-
134, RFF-101 and local check), three from
Hisar (HF-71, HF-102 and HM-104) and
two from Jagudan (JF-25 and JF-29) were
evaluated in a CVT consecutively for three
years (1994-95 to 96-97). The mean per-
formance of cntries revealed that the
entry UF-125 (RF-125) recorded sigmifi-
cantly higher grain yield of 1738 kg ha'
over local check (1279 kg ha''). The other
promusing entrics identified 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 thc eight entries cvaluated, the
entry JF-200 gave higher yield (2833 kg
ha') than GF-2 (check) (Table-11).

9.4 Yield evaluation trial
Jagudan

The performance of several entries are
being tested under Jagudan.

9.5 Mutation studies and crossing
programmes in fennel

Jagidan

In the crossing programme at Jagudan,
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Table 11 Mean performance of fennel entries
evaluated under CVT at Jobner (1994-95 to
1996-97)

Entry Yield (kg ha')

1994-94  1995-96 1996-97 Mean
UF-125 1575 1400 2238 1738
UF-133 1075 1413 1213 1234
UF-134 1188 1425 1550 1388
JF-25 1350 1200 1538 1363
JF-29 1213 1388 1300 1300
HE-71 1113 1113 1725 1317
HF-102 1275 1050 1675 1313
Local check 1313 1100 1425 1279
CD at 5% 1.32 387 383 30

in the F, study, the hybnds GF-1 » LEC-
386375 and GF-1 x Bloomless were sown.
In the cross, GF-1 x EC-386375, 11 plants
germinated among them onc appcared 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 Response of Rabi fennel to
irrigation,
phosphorus

nitrogen and

Jagidan

An irrigation cum ferulizer trial with
three levels of irrigation, nitrogen and
phosphorus was laid out at Jagudan. The
trial 1s In progress.

9.7 Effect of different inter and
intra row spacings on yield of
rabr fennel

Jagudan

An experiment with six spacings

(30x15, 30x22.5, 40x15, 40522.5, 60215



and 60x22.5 cm) was laid out (Rab7 1997-
98) at Jagudan to study the effect of spac-
ing on vield. 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
Jobner

At Jobner, ninc 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 volatile o1l of
1.86% was recotded in UF-125 followed
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by both UF-134 and HF-71 (1.73%). The
entry JF-25 recorded the lowest oil con-
tent (1.56%). Comparison of volatile o1
content of these entries grown at Jobner
and Hisar did not show any difference.

FENUGREEK

10.1. Germplasm collection, main-
tenance, and

screening against diseases

evaluation

Jobner, Coimtbatore, Guntur, Dholi, Knmargan;,
Ragarh, Jagndan 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 cxotic collections. In the screen-
ing of fenugreek genotypes for root knot
nematodes, out of five entrics cvaluated,

UM-117 and UM-128 were graded as re-

Table 12. Performance of fennel entries under CVT at Jobner

Entry Mecan gramn Volatle ol (70) Mean volaule ol
vicld (kg ha ') vield (tha ")
1994-95 1995-96 1996-97 Mean
UF-125 1737 17 1.9 2.0 186 3230
UF-134 1386 1.8 18 1.6 173 2397
HF-71 1317 20 1.6 16 1.73 2278
Local 1279 1.9 1.7 14 166 2123
JF-29 1300 15 18 1.5 1.60 20080
UF-133 1233 18 15 15 160 1972
JF-25 1362 1.8 1.4 1.5 1.56 21.24
HE-104 1381 1.5 16 1.55 2140
HF-102 1362 - 1.6 14 150 2043
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sistant and UM-34 as moderately resistant.
For vield performance, out of 281 acces-
sions evaluated, 54 were better yielding
than check (RMt-1). The acc. 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-1-5, 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 accessions were evaluated
during &harif 1997. 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 year. Among the new collections
evaluated, the accession LFC-97 recorded
the highest yicld of 1150 kg ha ! followed
by LIFC-84, LFC-74 and LFC-82 (1117,
1067 and 1017 kg ha' respectivcly). The
check (Lam selection-1) recorded an yield
of 867 kg ha .

The Dholi centre added five new
accessions of fenugreek and mamntains
a total of 105.
of germplasm against downey mildew,
out of 43 varetics, UM-302, UM-9,
RM-5, UM-29, J. Fenu-53, UM-66,
RM-1, HM-291, J. Fenu - 115,
Rependra Kant:, CF-290, Sel.9, Sel.o,
UM-30, UM-61, UM-304 and UM-109

show ed resistance to downy mildew. The

In the screening
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entries RM-251 and HM-305 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 (1.9¢) 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.
HM-114
produced maximum sced yield (2475 kg
ha') followed by RM-1 (2220 kgha'),
JE-58 (2200 kg ha-1), HM-305 (2198 kg
ha') and UM-301 (2125 kg ha').

Out of 58 entnies evaluated,

The Jagudan centre is maintaining a
total of 06 accessions including two ex-
otic collections. Among the accessions
evaluated, threc entries performed better
for yield.

10.2 Initial evaluation trial (IET)
Coimbatore, Jobner and Jagndan

At Coimbatore, a total of 10 accessions
were evaluated dunng barf 97 in 1T,
The observations on vield showed that
the entry 464 recorded highest yield (640
kg ha') followed by 390 (591 kg ha ') and
169 (578 kg ha') as against check (CO.1
@ 439 kgha').

An IET with 28 entrics and two checks
(RMt-1 and local check) was laid out at
Jobner during 1996-97. The tesult
indicated that the entry 504-1 recorded



maximum grain yield of 2119 kg ha ' with-
out powdery mildew incidence (PM.I).
The other promising progenies arc 549-2
(2048 kg ha' with PM.I score of 0.67)
and 293-4 (1806 kg ha' with PM.1 score
8.0). The check variety RMt-1 produced a
grain yicld of 1631 kg ha'' with PM.I score
of 3.33.

10.3 Multilocation trials
10.3.1 Multilocation trial 1993 Series - I1
Cotmbatore, Guntur and Hisar

A CYT with eight entries along with
cCO. 1
Coimbatore and evaluated during &harif
97. The accession CF-390 registered the
highest vicld of 591 kg ha' followed by
the accession CF-169, (578 kg ha'' as com-
pared to CO. 1 (439 kg ha'').

as check was laid out at

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 significantly superior over check (lLam
selection - 1 @ 817 kg ha).

10.3.2 Multilocation trial 1995 - Series 111

Jobner, Dholi, Kumarganj and Jagudan

A trial consisting of 14 entries includ-
ing six from Jobner (UM-301, 302, 303,
304, RM t-1 and local check), four from
Hisar (HM-110, HM-114, HM-291 and
HM-305), two from Jagudan (J. I'enu-58
and J. Fenu - 102) two from Coimbatore
(CO. 1 and 464) was laid out during rabi
1995 at Jobner (Table 13). The mean per-
formance of entries over 1995-96 to 1996-
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97 revealed that UM-303 recorded maxi-
mum grain vield 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 (.54 was ob-
served in UM-304 and minimum powdery

mildew score of 5.75 was recorded in

HM-110.

At Jagudan, the MLT (1995-96) was
laid out with 12 entries including Mcthi
local as check. The result showed that
the yield difference was non significant.
However, the entry J. Fenu-102 registerced
higher yield (1927 kg ha') than control
(1611 kg ha™).

Nine entries were evaluated under
CYT at Dholi. The check variety (Rajendra
kants) recorded higher vield of 1650 ke
ha' followed by 1610 kg ha™ in UM-143
and 1600 kg ha' in HM-141 and
UM-144.

At Kumarganj, 14 cntrics were tested
under CVT during Rabz, 1997-98. The
entry HM-114 produced maximum sced
vield of 2465 kg ha'! followed by J. Fenu-
58 (2395 kg ha™"), Rajendra Kanti (2395 ke
ha') and UM-304 (2361 kg ha'').

10.4 Evolving varieties resistant to
powdery mildew through mu-
tation breeding and crossing
programme

Jobner and Jagudan

At Jagudan, crosses were made be-
tween Methi local x Kasurt metht and
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Table 13. Performance of fenugreek 1n CVT at Jobner (1995-96 to 1996-97)

Enm Gram yield (kg ha ) Powdery mildew inaidence scoie (0-9)
1995 96 1996-97 Mean 1995-96 1996-97 Mean
UM-301 1979 1979 1979 433 400 417
UM-302 2534 1458 1996 1.66 200 183
UM-303 2500 2148 23é4 433 4.00 400
UM-304 2153 2213 2183 033 075 054
HNMN-110 2344 1953 2149 500 6 50 575
FiIM-114 2083 1953 2018 433 525 479
HN-291 2188 1967 2078 1.66 1.25 14
FINE-305 2118 1941 2030 5.00 2.25 3.03
464 1476 1589 1533 166 2.00 1.83
Local Check - 1693 - 250 250

seeds harvested and sown. Seven plants
were of normal type and only one plant
had short and thick pods. Seeds were har-
vested for T, study.

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

fenugreek
Counbatore, Dhol, Hisar, Kumargan

An cxperiment was conducted at
Coimbatore to find out the optimum
umc 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
yicld than wider spacing 1 5, Oct. sown
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crops (1304 kgha ') and 20 Oct. sown crop

(1270 kg ha').

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

Kumargany

An experiment 1nvolving three ferul-
ity levels (20:30:10, 40:40:10 and 60:50:10)
and three spacings (30 x 5, 30 x 10 and
30 x 15 ¢cm) was laid out at Kumargan;
to study 1ts effcct on the yicld of
fenugreek. A fertihzer level of 60:50:10
kg NPK ha ' recorded higher vicld of 2370
kgha'. Medium spacing recorded maore
yield (2357 kg ha') than wider and closes
spacing.
10.7 Biocontrol of root rot disease

in fenugreek

Coimbatore
An expeniment consisung ot cight
treatments (Seed treatment (ST) with



catbendazim + soil drenching, ST
with  T. viride alone, soil application (SA)
of T. wirnde 20 DAS, SA of neem cake,
ST with T. wride + SA neem cake, SA
of 1. viride + SA of neem cake, ST with
Carbendazim + soil drenching + SA
of neem cake and control) was laid out
at Coimbatore to study the root rot
incidence of fenugreek. Among the
biological agents tested, the disease
incidence was very low (5.0%) in seed
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treatment with T, wiride (5 g kg ' along
with soil application of neem cake (150
kg ha '), followed by sced treatment with
1. 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 T. wrzde
alone (365 kg ha ') and soil application of
T. viride combined with soil application of
neem cake (360 kg ha').



Annual Report 1997-98, RAICRPS

GENETIC RESOURCES OF SPICES AT
AICRPS CENTRES (As on 31.3.1998)

Crop/Cemrc Indigenous Exotic Total

Cultivated  Wild and related sp

Black pepper
Panniyur 87 87
Sirst 72 21 ' 93
Chintapalki 27 23 50
Yercaud 106 106
Pundibari 2 i 2
Dapoli 7 7
Dholi 7 1 ]
Small Cardamom
Pampadumpara 77 15 92
Mudigere 238 7 245
Large Cardamom
Gangtok ) 12 18 30
Ginger
Pottangi 155 2 3 160
Solan 176 176
Dholi 27 27
Raigarh 18 18
Kumargan 10 10
Pundibari 11 1
Turmeric
Pottangi 182 22 204
Jagtial 188 188
Dholi 56 56
Bhavanisagar 124 124
Raigarh 43 43
Kumargan, 27 27
Pundibari 50 50
Solan 185 185
Clove
Yercaud 13 13
Thadiyankudisai 1 1
Pechiparai 16 16
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Crop/Centre Indigenous Exotic Total
Cultivated  Wild and related sp

Nutmeg
Yercaud 15 15
Thadiyankudisai 1 1
Pechiparai 12 12
Dapoli 14 14
Cinnamon
Yercaud 11 11
Thadiyankudisai 6 6
Pechiparai 12 12
Dapoli 12 12
Coriander
Jobner 628 105 733
Jagudan 51 17 63
Coimbatore 182 182
Guntur 230 230
Hisar 98 98
Dholi 110 110
Raigarh 13 .13
Kumargan) 60 60
Cumin .
Jobner 258 8 206
Jagudan 150 7 157
Kumargan) -7 _ 7
Fenncl
Jobner 170 28 198
lagudan ‘ 173 . 20 193
Hisar 44 44
Dholi 40 40
Kumarganj 26 26
Fenugreek
Jobner 308 12 320
Jagudan 64 2 66
Coimbatore 179 179
Guntur 90 _ 90
Hisar 82 . 52
Dholi 105 105
Raigarh 1 11
Kumarganj 58 58
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LIST OF COORDINATING CENTRES UNDER AICRP ON SPICES

HEADQUARTILERS: Project Coordinator (Spices)
All India Coordianted Research Project on Spices
Indian Institute of Spices Rescarch, Calicut - 673 012, Kerala
Phone: Off. 371794 Resi. 768 963
Telex: 0804 NRCS IN
FAX: 0091-495-370294
E mail: iisr.spices @ x 400.nicgw.nic.in

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

1. Cardamom Research Station Nedumkandam 63
(Kerala Agrl. University)
PAMPADUMPARA - 685 553
Dist. Idukki, Kerala

2. Regional Research Station Chickmagalur FAK: 08263: 20704
(Univ. of Agrl. Sciences) (08263) 20246 Email: hmc@uasmudkar.nic.in
MUDIGERE - 577 132 (08263)21030 (R) ’

Dist. Chickmagalur, Karnataka

3. Hortcultural Research Stauon Yercaud
(Tami Nadu Agrl. University) (04281) 22456
YERCAUD - 636 602
Dir. Salem, Tamil Nadu

4. Regronal Agril. Research Station  Chintapalli
(Andhra Pradesh Agrl. University) 38244 (O)
CHINTAPALLI- 531111 38258 (R)
Dist. Visakha, Andhra Pradesh

5. Pepper Research Station Taliparamba
(I<erala Agrl. University) (0498) 203287

PANNIYUR, PB. No.113
Taliparamba - 670 141
Dist. Cannanore, Kerala

6. Aguicnltural Research Station (Pepper)  Sirsi
(Univ. of Agrl. Sciences) 6797
SIRSI - 581 401
Dist. Uttara Kannada, Karnataka

7. Dept.of Vegetable Crops Oachghat 329 FAX:01792:52242
(Dr. Y S Parmar Univ. of GRAM:VANUDYAN, SO1L.AN
Hortculure & Yorestry) {(Naunit/Solan)52329

SOLAN -173 230,
Himachal Pradesh
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SIL.No AICRPS CENTRES Telephone Fax/Telex/
Email/Grams
8. High Alutude Research Stauon
{Orissa Untv. of Agrl. & Technology)
POTTANGI - 764 039
Dist. Koraput, Onssa
9 Dept. of Genetics & Plant Breeding  Jobner
SKN College of Agriculture (01425) 4741 AGRICOL, JOBNER
(Rajasthan Agrl. University
JOBNER - 303 329
Dist. Jatpur, Rajasthan
10. Man Spices Research Staton Jagudan
{(Gujarat Agrl. University) (02762) 85337
JAGUDAN - 382710
Dist. Mehsana, Gujarat
11. Dept. of Spices & Plantauon Crops  Coimbatore FARMVAR, COIMBATORI
Faculty of Horuculture 431222 085558360 TNAU IN
(Tanul Nadu Agrl. University) Email: tnau, commbarore. cdor.
COINBATORE - 641 003 dartnet.com
Tamil Nadu
12. Regional Agnicultural Research Staton Guntur
(Andhra Pradesh Agrl. Untversity) 30517, 31297, 31767
GUNTUR - 522034
Andhra Pradesh
13. ICAR Research Complex for NEH Gangtok
Region, Tadung (03592) 22547 AGRICOMPLEX, GANGTOK
GANGTOK -737 102
Sikkim
14. Regional Agrl. Research Staton  Jagtial
(Andhra Pradesh Agrl. University) 21381 (O)
JAGTIAL - 505 327 21380 (R)
Dist. Karnimnagar, Andhra Pradesh
15. Department of Vegetable Crops Hisar FAX:0091 0166273552

{Chaudbary Charan Singh Haryana 73721-29 Ext.4486
Agrl University)
HISAR - 125 004, Haryana
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AGRIVARSITY, HISAR
Telex: 0345 216 HALL IN
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SINo AICRPS CENTRES

Telephone

Fax/Telex/
Email/Grams

16.

18.

19.

20).

. Department of Horticulture

Department of Horticulture (06212) 873227 (pp)
Tirhut College of Agriculture

(Rajendra Agrl. University)

DHOLI - 843 121

Muzaffarpur, Bihar

(02358) 82025, 82026
(Konkan Krishi Vidyapeeth)
DAPOLI -415712

Dist. Ratnagin, Maharashtra

Department of Vegetable Science
(Narendra Dev University of Agtrl.
& Technology)

Narendra Nagar PO
IRUMARGAN], Farzabad -224 229

Uttar Pradesh

Department of Horticulture
(Bidhan Chandra Krisht Vishwa

Vidyalaya)

(ADR) (03582)
70249 (O) 22172 (R)

North Bengal Campus
PUNDIBARI PO
Dist Cooch Behar
West Bengal - 736 165

Regional Agricultural Research
Station

(Indira Gandhe Krisht Vishwa
Vidyalaya), Biordadar Farm
RAIGARH - 496 001

Dist. Raigarh, Madhva Pradesh
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GRAM: COLAGRI, DHOLI

FAX;02358:82074
GRAM KONKANAGRI,
DAPOLI

GRAM: AGRIVARSITY

FAX:03582-70246 (Camp.Dir)
FAX:03582-22172 (ADR)
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The All India Coordinated Research
Project on Spices (AICRPS) with its

20 regular centres and 8 voluntary

centres based at 15 Agricultural Universi-
ties Jocated 1n 15 States of India have con-
tributed much towards spices production
and quality upgradauon. 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
[1SR, Calicut.

It 1s 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 activity
of the workshop was the recommenda-
von of the release of three new spices
varictics one cach in cardamom (ICRI-4),
Mango ginger (Amha) and Camin (Gujarat
cum.2). The performance of the centre
were cvaluated at the spices workshop that
wete attended by scientists from all the
coordinating centres. The various recom-
mendations made by the workshop have
been followed / persuaded with the co-
ordmatng centres. The recommendations
made during the workshop arc being
implemented by the different coordinat-
Ing centres.

FUNCTIONING OF THE
COORDINATED PROJECT

54

Performance of the centres
Black pepper centres

The black pepper rescarch under
AICRPS 1s mainly being conducted at
Panniyur, Sirst, Chintapalli as well as in
new centres at Pundibari and Dapoli. The
Mudigere, Pampadumpara and Yercaud
centres also doing cvaluation trials 1
black pepper. The progress of Yercaud
centre 15 good. The RARS, Ambalavayal
(a particapating centre) 1s 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. Al the
assigned technical programmec mn black
pepper have been laid out systematcally
at Panniyur centre. At present nine re-
scarch projects are 1n opceration at
Panniyur. The new centres at Dapol and
Pundibari laid out all the trials. Two -
gation experimefits are 1n progiess at
Panniyur and Sirst. Drought tolerant lines
were identified 1in black pepper at
Panniyur. Black pepper  culture-54 has
shown tolerance to Phytophthora foor rot.
The work done at Panniyur 1s good. Seven
research programmes arc now 1n opetra-
tion at Sirsi. The performance of the cen-
tre 1s satisfactory, but nceds turther
progress and require very close monitot-
ing by the Director of Rescarch, UAS
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Dharwad with the Project Coordinator.
Five research programmes are in opera-
tion at Chintapalli. The progress of work
should be reviewed critically and need
close scrutuny. The performance of the
centre 1s by and large satisfactory. The
work at new centres is steadily progress-
ing and nceds close monitoring,

The breeder post remains vacant at
Pundibari. It 1s neccssary that the new
scientist joining 1n black pepper centres
needs to be trained on techniques of 1so-
lation of soil borne pathogens like
Phytophthora, VAM, biocontrol agents ctc.
Due to the price hike of black pepper
there is very high demand for the plant-
ing materals of released varieties. The
Panniyur centre is doing good work in the
production and distribution of rooted
pepper cuttings. Promising lines 1n the
pipe lines need to be muldplied in large
numbers before varietal release in order to
meet the demand of the farmers.

Cardamom centres

Mudigere centre 1s doing work on vari-
ous aspects of cardamom under 12 re-
search projects. One project 1n black
pepper 1s also in operation.  Limitation
of fund and manpower for basic studices,
lack of resistance source for katte diseases
and etfecuve economical IPDM strategy
are some of the constraints identified for
the centre. The performance of the cen-
tre.ss good and has made steady progress
in cardamom rescarch. The centre devel-
oped several production technologics in
cardamom including package of technol-
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ogy for rapid muluplication 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. Four re-
search projects in cardamom and thtee 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 Director of Rescarch 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) 1s
also since May 1997

vacant at

Pampadumpara.

The ICAR, Research Complex for
NEH region at Gangtok, the lonc centre,
have the mandate of work on large car-
damom did not participate 1n the last
four workshops (X1, X11, X111, X1V). And
the last threc years annual report have
not been received from the centre. This
may perhaps be duc to the fact that the
centre 1s functuoning under the non-plan
budget of ICAR. The QRT (1992-96) rcc-
ommended to close the centre and de-
ployment of the two scientific position
to the ICR1 (Spices Board) Rescarch Cen-
tre for large cardamom at Gangrok.



Ginger and turmeric centres

Research on turmeric is centred at
Pottangi, Jagtial, Dholi, Raigarh,
Kumarganj and Pundibari centres. And
ginger at Pottangi, Solan, Raigarh,
Kumarganj and Pundibari centres.
Coimbatore centre has recently started
work on turmeric. Substantal progress
has been made in ginger and turmeric re-
search by the Pottangi and Solan centres.
The new centres also laid out the trials
which are in progress.

Tree spices centres

The tree spices rescarch centres
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 (IKAU) centres are func-
tioning as participating centres. The tree
spices germplasm has been exchanged
between 1SR, Calicut and Dapoli,
Pechiparai and Yercaud centres. Two re-
search projects in black pepper and five
projects on tree spices arc under progress
at Yercaud. The technology developed
need to be taken to the farmers ficld ex-
peditiously. The work done at the centres
are good.

Seed spices centres

- The seed spices centres viz., Jobner,
Jagudan, Guntur, Hisar, Coimbatore and
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Dholi have laid out the trials as per the
technical programme. The new centres
inttiated during 1995-96 viz., Kumarganj,
Raigarh and Pundibar were also linked
into the systems. Substantal contribu-
tion has been done by the Jobner and
Jagudan centers towards the development
of sced spices including quality
upgradation.

Crop rotation cycle to manage cumin
wilt, biocontrol for foot rot in fenugreek
and coriander wilt, fertilizer recommen-
dation for fenugreek in Rajasthan, irri-
gation and fertlizer schedule for fennel
in Gujarat were perfected. The quality
evaluation studies in seed spices with re-
spect to volatile oil, helped in short list-
ing the high quality lincs in sced 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 laboratory to work
on quality and residual toxicity. The post
of the Horticulturist is vacant at Gunuur
continuously. Expeditious action is war-
ranted to fill the vacancy.

At Kumarganj, the Pathologist and
technical assistant posts arc lving 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.



Annual Report 1997-98, AICRPS

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

GENERAL

1. Emphasis should be given for collect-
ing germplasm 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 isolatton, mass multiplicaton
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.
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As a result of regular survey and col-
lections by the different centres around
5000 germplasm are available. Descrip-
tors for pepper and cardamom have been
supplied to the centres.

Soil analysis for background informa-
tion in respect of the experimental fields
arc being carried out. Plant analysis are
not being taken up for want of infrastruc-
ture facilitics.

Adequatc care is being bestowed in
varietal screcening for identifying variet-
ies with tolerance to pest and diseases.

The pathologist at Pundibari centre was
already trained at IISR. Scientists joining
at AICRPS are invariably trained at IISR
in the respective ficld in which they are
working.

During the IX Plan, adequate provision
has been made to create this facility.
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ACTION TAKEN/REMARKS

6. Provision of passport data and mini-
mum descriptor for each spice.

7. Frequent transfer of scheme scientists
affect the work and long term vacancies
like Horticulturist at Guntur, Breeder at
Pampadumpara etc. need to be pursued.

8. The passportdata and characterisation
of all available germplasm entries 1n all
centres have to be completed and up-
dated.

9. Crop cafetaria of all rcleased varieties
to be established in all centres.

10. All centies should follow the uni-
form technical programme as decided in
the workshop, if nccessary 1 or 2 treat-
ments as per local requirements may be
included without altering the original
treatment schedule.

11. The new four AICRPS centres namely
Dapoli, Raigarh, Kumarganj and
Pundibar 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 L.C number.

13. Integrated strategy should be evolved
using different bio-control agents to
achicve desired level of pathogen suppres-
sion, priority should be given for collect-
ing local promising isolates. Inoculum
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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
notice of SAUs to expedite acton.

Centres started characterisation of
germplasm entries and is in progress.

Work 1nitiated at the centres and are 1n
progress.

The guidelines are being scruplessly fol-
lowed.

Initiated action for collecung germplasm
materials In a systematic manner.

The guidelines ate now being followed.

The centres have been advised to follow
this decision.
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potential may be quantified for different
media.

14,
biocontrol agents, fixation of dosage us-

Variability in pathogen and

ing uniform carrier media, applicable to
different agroecological zones should be
given due priority in formulating new
programmes.

15. Efforts may be made to collect the
germplasm in collaboration with NBPGR

using the infrastructure facilitics available
with the NBPGR.

16.  Tor release of varicties, the CYT’s
must be conducted with adequate com-
parison from national check, local check
besides a latest released variety from the
centre.

17. For proposal or releasc or identifica-
tion of varietics those not tested under
the coordinated programme may not be
presented in the Workshop / Group meet-

ing.

18. 1n future, the proposals for identifi-
cation / release of varieties may be sub-
mitted 15 days before the dates of the
workshop to PC for screening of the pro-
posal.

i

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
of

programme and to fix locations wherc

work formulation technical

work has to be carried out. Committee
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Directions are being foliowed by the cen-
tres while formulating the technical
programmcs.

All centres have been reminded to fol-
low this action.

Trials are being laid out including Jocal,
national and released varicties as treat-
ments in the trial.

Guidelines are being followed by 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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ACTION TAKEN/REMARKS

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
mamntained at [ISR, Calicut for future use
and reference.

BLACK PEPPER

1. New experiment on disease manage-
ment of black pepper consisting of chemi-
cal and biocontrol measures may be laid
out at Panniyur, Sirst and Chintapalli.

2. An Ad-hoc scheme proposal on feasi-
bility of pepper cultivation 1n tribal at-
eas in Orissa to be prepared by Pottangi
centre.

3. The Pottangi centre will also take up
an MLT on black pepper with rcleased
vatieties.

4. The nursery management results may
be compiled and new schedule of treat-
ment may be finalised.

5. Solarisation of nursery misture and
incorporation of antagonists can form
patt of nutsery management technology
in black pepper by ail centres.

6. The experiment on irrigation cum
fertilizer level at Panniyur may be con-
cluded and one new experiment on drip
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Centres have been instructed suitably and
the reports arc awaited for finalising the
technical programme.

Centres are instructed to send the local
1solates to IISR

Revised technical programmes have been
communicated to all the centres for ini-
tiatton 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 imtiated
action towards the management of
Phytophthora 1n the nursery

The pepper centres are following the 1c-
scarch leads.

The Panniyur centre has initiated action
in laying out trial on drip irirgation
studies.
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irrigation cum fertilizer may be laid out
with latest, released varieties (one cach in

OP and hybrid).

7. New disease management strategy may
be formulated using the leads from con-
cluded experiments and tested at
Panniyur, Sirsi and Chintapalli.

8. Trecatment schedule 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. Expecriments on irrigation concluded
at Panniyur, findings are ready for trans-
fer.

13. The experiment at Sirsi may be con-
tinued. The stand of Karimalligesara is
poor and therefore gap filling is neces-
sary whenever revival of the previously
planted vine is not possible.

CARDAMOM

1. The promising short listed cardamom
lines of Mudigere need to be mass mulu-
plied through tissue culture. The ICRI
Myladumpara will take up the muldpli-
cation programme.
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The centres have been instructed to suit-
ably formulate programmes and send to
PC for approval.

The research lead at 1ISR in the manage-
ment of nursery discase 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 ro assess
the pest load in different locations. The
incidence of scales and thrips were far
less to conduct a trial during the vear.

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

The guidelines are being followed.

Mudigcre centre has been equipped with
a micropropagation laboratory recently
and work has been initiated at Mudigere
itself.
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2. All the centres working on cardamom
will collect data on the tillet, no. of bear-
ing tillers, no. of panicles, no. of capsules
per panicle, no. of capsules per node and
yicld per clump.

3. The
Thadiyankudisai will have to relay the
MLT in cardamom.

voluntary centrc  at

4. All the data pertaining to the ccology
and management of thrips in cardamom
may be compiled by Mudigere and
Pampadumpara. Residue analysis may be
carried out 1n all the chemical control
trials.

5. The MLT 111 (1993) with Mysore and
Malabar types to be relaid out 1n 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 1 consultation with PC

and IISR, Calicut.

7. Research efforts on large cardamom
arc madcequate and hence we may iniuate
some programmes through the ICAR
Research Complex.

GINGER

1. A greater attention for developing low
fibre varicties will have to be done.
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The guidelines are followed.

The centre has been mstructed suitably.

The centres have been advised to follow
the decision.

Mudigere centre was not able to genciare
sufficient matenal for rclaying out the
trial. Adequate materal will be available
by the ensuing season.

The directions will be implemented 1n
the ensuing scason

Inspite of repeated reminders the
Gangtok centre s not actively mvolved
in the execution of research activitics. The
XIV Workshop was not represented by the
Centre

Solan, Pundibart and Pottang! centres will
inttiate action to 1denufy low fibre varicties.
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ACTION TAKEN/REMARKS

2. In all the future fertilizer and irnigaton
trtals in ginger, percentage of dryage and
fibre content should also be estimated.

3. In the proposed two plant pathology
experiments in ginger at Solan centre the
treatment schedule should be finalised in
consultation with PC and IISR, Calicut.

4. AtPundibari, the assoctated pathogens
of soft rot of ginger should be 1solated
and their pathogenicity confirmed. Re-
quired training and expertise will be pro-
vided at 1ISR.

TURMERIC

1. An ad hoc scheme on rhizome rot and
leaf spot diseases of turmeric will be pre-
pated by PC and the Project will be lo-
cated 1n three selected centres.

2. To confirm ctiology of disease and
associated pathogens / pathogenicity of
Pythium sp. and Fusarium sp. singly and 1n
combination, studies may be undertaken
by Jagtial centre.

3. In quality analysis, guidelines formu-
fated by ISR are to be followed. ISR,
Solan, Pottangi, Kumargan), Coimbatore
and Dholi centres will take up a new
promusing varieties and send the materal
to 1ISR, Spices Board and Solan for qual-
ity analvsis.

4. Soft rot management trial at Jagtial may
be modified 1n consultation with TISR,
Calicut.
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The Solan centre 15 1nstructed suitably.

The new technical programme by incos-
porating the existing leads has been drawn
out for implcfnenmtion at the Solan
centre,

Adcquate training has been given to pa-
thologist to isolate the pathogens.

The Jagtial centre will prepare the project
and send to PC for finalsation of the
technical programme before forwarding
to the Council for approval.

The studies have alrcady been taken up
by the Jagtial Centre.

New experiment on quality at Pottangs will
be conducted during Kharif, 1998. The
other centres have been mnstructed to take

up the work in the ensuing
season.
The centre has been 1nstructed

suitably.
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TREE SPICES

1. All experiments on tree spices at
Yercaud will continue. Seeds of wild nut-
meg available 1n the Koll1 hills region may
be used for grafting.

SEED SPICES

1. The available fenugreek germplasm
may be cvaluated for ‘green purpose’ and
simultaneously, the germplam from
Jobner may be collected and evaluated at
Guntur.

2. The Coimbatore centre has been asked
to collect germplasm materials 1n coran-
der and fenugreck at least four different
districts 1n Tamil Nadu viz., Madurai,
Ramanad, Kamarajar and Kattabomman
during 1995-96.

3. Hisar centre has been advised to take
up quality analysis of leafy type 1n cori-
ander.

4. The quality 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 priority; the role
of varlety and agroclimatic situations on
the quality of oil has to be established.

5. In cach centre, there 1s a need to re-
strict the number of trials handled by
each centre looking at the fact that each
centre 1s handling two to four crops.

6. There will be only one MLT along with
the year of start of experiment hence
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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 1n progress.

The seed spices centres are availing the
ICAR is bemng
approached for cxploratory survey of
exotic types. Sufficient fund is to be made
available.

facilities at Jobner.

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 varictal trial (CVT) for each crop
for period of three years / seasons.

7. The present CVT on coriander,
fenugreek and cumin will continue for
two more years with the same entries.

8. A new CYT in fennel recommended
(CVT-1998) will be laid out Hisar,
Jagudan and Jobnercuher with cight
accessions.

9. Effect of stage of maturity on oil
content of coriander varieties may be
studied.

10. 1ntegrated nutrient management with
components like biofertilizer organic
manures etc. on seed spices need to be
experimented.

11. Though therc is a neced 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-
rently to save time. For this activity infra-
structure facility and funds for vehicle etc.
has to be provided.

12. The NBPGR will be pursued to
strengthen the programme for systematic
introduction of germplasm from other
countries particulatly from centres of
origin/diversity.
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Being continued.

Will be laid out in the ensuing scason.

The Jobner centre 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-
eties in future.

The workshop decision has been commu-
nicated to NBPGR. The action 1s pend-
ing with NBPGR.
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RECOMMENDATIONS OF
QRT ON AICRPS

The Indian Council of Agricultural 3 The following centres may be man-

Research, New Delhi as per F.No. dated to evaluate, characterisc and
12-7/97-1A-V dated 12 July 1997, catalogue the germplasm of crops
constituted the Quinquennial Review noted against each Centre.

Team (QRT) for the review of work

. Black pepper : Panniyur and 1ISR
of AICRPS under the Chairmanship of Card M d" e and ICRI
Dr K V Ahammed Bavappa with ardamom (s): Mudigere an

Dr R P Sharma, Dr S Chaudhuri, Cardamom (1) : 1CRI Regional Centre,

Dr R K Sharma and Dr Rajendra Gupta Gangtok
as members and Dr A K Sadanandan Ginger and : Pottangi and 1ISR
as Member Secretary. The recommenda- o oo
tions of the QRT are as follows:
Coriander : Jobner ( RAJU ) -
Genetic resources North Indian collec-
tion, Coimbatore
1 Thevarieties released by the AICRPS (INAU) -South Indian
centres, may be characterised through collection
DNA finger printing along with their ~ Cumin : Jobner
parents in the case of hybrids, and Fennel . Jagudan

deposited at the respective SAUs as F K .
well as NBPGR, New Delhi. A na- enugree : Jobner
tional number may be obtained for 4  Each centre collecting the germplasm

each variety ngiStchd with NBPGR. will divide the material into three sub
samples- one sample of cach collce-
2  Though some progress has been tion will go to NBPGR for cryo-pres-
made 1n germplasm collection ervation, other to the centres identi-
of major spices, there i1s an urgent fied for cataloguing and third retamned
need to complete the work on time at the collecting centre. Nomenclature
targcted basts. The Project Coordina- assigned by the collecting agency
tor may prepare two projects, one for should not be changed at any stage/
plantation spices and other for seed centre.
spices in consultation with SAUsand 5 NBPGR should enhance tharr efforts
submit to the ICAR for funding. The to collect the exotic germplasm from
duration of the project may be five countries growing them/centres of
years. diversity. Samples of germplasm so

66



Annual Report 1997-98, AICRPS

6

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 genctic variability for
economically important characters
has been felt as the biggest constraint
in crop improvement programme of
sced spices, it is strongly suggested
that an exploration team be consti-
tuted and assigned the job of collect-
ing the germplasm.

Germplasm 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 11SR which will arrange for the
DNA finger printing through the
NRC DNA prnting network facili-
ties being established m IBPGR and
registration of the materials. The
concerned centres should maintain
cach of the registered vanieties / ac-
cessions along with their numbers.

For every registered spice variety re-
lcased as well as those 1n the
germplasm, quality attribute profiles
of the essential oils should be stud-
tled and incorporated in the de-
SCLIPLOrs.

Varietal Improvement

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
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10

may be prepared as envisaged in the
IISR QRT reports.

Twelve improved varneties of differ-
ent spices were released during the
period under report, while several
lines are in the pipe linc for release.
Diffesent agencies (Agriculture /
Horticulture Depts., NGOs and
farmers) who have the ability to pro-
duce quality planting materials may
be identified by the centre which has
evolved the variety 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 nspection
to ensurc quality.

Hybridization (combination breed-
ing) or heterosis exploitation must
be enlarged to develop better varet-
ies. In crops like cumin and corian-
der where hybridization 1s extremely
difficult, sound population improve-
ment programmes must bc immedi-
ately started to make best use of ex-
isting variability. The breeding strat-
egy should be for high vield, better
quality and disease resistance (wilt,
powdery mildew etc 1n sced spices).
The existing facility for oil profile
analysis at Jobner Centre may be
strengthened.

Crop Production

1

Black pepper 1s cultivated extensively
in homesteads and under diverse
farming systems. However, on-farm
trials to evolve agro-techmques for



12.

13

14

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 1s being undertaken in
coffee, this system may be studied on
a priority basis.

For crops like ginger, turmeric and
seed spices location specific package
of practices for targetted yields may
be developed for the major
agroclimatic regions.

For sustainable production, 1t is es-
sendal that a balance betwecn off-
farm and on-farm inputs are main-
tamned. Research on on-farm biom-
ass generation for recycling as source
of nutrients as part of IPNM should
recewve attention at all centres of the
Coordinated Projects.

In tree spices, nutrient and water re-
quirements including fertigation
needs spectal emphasis and trials
should be laid in these directions.

Crop Protection

15

Among the different diseases that af-
fect the spices, Phytophthora toot rot
of black peppet, katte of cardamom,
Chirkey 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,
Shevroy hills with little incidence of
quick wilt) arc almost free from some
of thesc maladies. It1s suggested that
the AICRPS centres may study the
problem from the angle of location
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specificity so that these tracts are
maintained free of the pathogen in
future as well.

16 As at present, IPM approach in pest

and diseasc management has not re-
ceived serious attention in the Coor-
dinated programmes. It 1s strongly
recommended that this technology
1s developed to the maximum cxtent
possible for major pests and discascs.

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 under-
taken by every AICRPS centre to
identify factors that affect the qual-
ity of finished products and under-
take field studies to prevent un-hy-
gienic practices. While prepa-ring
package of practices for each crops,
a section on post harvest processing
should 1nvariably be included to
bring awareness among farmers
about the importance of quality.

General

18 Though Tamil Nadu has over 60,000

ha under turmeric, this crop has not
becn 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 rescarch at Coirmbatore cen-
tre with no additional staff (the
existing Horticultunist and  Patholo-
gist would be attending this work).
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19 The Spices Board rescarch establish-

20

21

22

ment at Gangtok be recognized as
the nodal R and D centre for large
cardamom with mandates for
germplasm collection, evaluation and
improvement, production of elite
planting materials of improved
variettes (Breeders foundation seeds)
and formulation of package of prac-
tices. The scientific position of the
ICAR NEH Resecarch Complex may
be shifted to ICRI (Spices Board),
Tadung, Gangtok together with bud-
get allotment as a regular AICRPS
centre to work on large cardamom.

The IARI sub-staton at Kalimpong
in hnkage with the Division of My-
cology and Pathology of TARI be
cntrusted to work on charac-
terisation and early detection of vi-
ruses 1n large cardamom. The sub-
stauon may be mcluded as a co-op-
erating centre.

BCKYV, Pundibart mandated to work
on ginger, turmeric and black pep-
per should give greater ecmphasis for
ginger for 1ts germplasm collection,
conscervation and cataloguing since
the NIE has considerable genetic di-
versity for this crop. In terms of soft
rot management of ginger, this cen-
tre should undertake front hne dem-
onstraton and training jointly with
KVK at Kalimpong,

AICRPS should strengthen the R &
D wotk on black pepper in the NEH
through CPCRI sub station at
Mohitnagar and  Kahikuchi,

Guwahati 1 link with 11SR.
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24 The cultvatdon of black

23 'The Centres of the AICRP on Spices

are located in remote locations with
little access to literature. The library
of IISR is doing an excellent job in
bringing out bibliographics on spices
periodically as well as other publica-
tions to bring out awareness about
R & D 1n spices. Copies of such
publication should regulatly be sup-
plied to each of the centres. This
would substantially improve the
awarencss of the scientsts wotking
in the projects.

Scientific manpower development

pepper 1n
the higher elevations of Shevrov and
Kodaikanal hills of Tamil Nadu 1s
considerable. The area is also 1cia-
tively free of Phytophthara foot rot
disease. Vartetal evaluation 15 an ur-
gent need of this tract. The eaisting
staff at Yercaud centre consist of only
one Agronomust and onc Horticul-
turist. 1t 1s recommended that one
post of Breeder be created at Yercaud
to take up the varietal improvement
work.

Project formulation

25 During the workshop new rescarch

programmes are being formulated in
a hurry and much attention 1s not
given. It is therefore suggested that
a day prior to wotkshop may be al-
lotted for group discussion and for-
mulation of research programmes.
The services of the Heads of Depart-
ments of the IISR may be made use
of for the formulation of the
programmes along with scicnusts of



the concerned disciplines from the
coordinating centres. The group
leader and few eminent scientists of
the concerned field and a stausticlan
so formulated research programmes
are then presented in the workshop
for approval.

Monitoring and evaluation

26 Since the co-ordinated projects on

spices  are being implemented
through 15 SAUs, 1t 1s 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
evaluauon. It 1s suggested that the
Director of Research may make at
least one inspectuon 1n a year and the
detailed report sent to the Vice Chan-
cellor with a copy to Project Coords-
nator. Simularly, 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 Rescarch/Vice Chan-cellor con-
cerned.
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funds to the centres. 1t 1s understood
that as per the recommendations of
the previous QRT, provision has
been made in the VIII Plan of 1ISR
but this has not materialised.

R & D on spices in the North East-
ern Hill Region

28 Among the spices, ginger, large car-

29

damom, black pepper and turmeric
are the more important crops of sig-
nificance for the area. While ginger
and large cardamom arc morce suit-
able and extensively culuvated in rela-
tively high altitudes (100-1500 m)
black pepper 1s 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 produc-
tion, value addition, markeung of the
identified spice crops 1s very impor-
tant for cconomic development of
at least some of the states of  the re-
glon.

Immediate attention may be paid to
production of discase free planung
materials in large cardamom.  The

programme has to be supported with
quick diagnosis of viruses i svmp-
tomless materials, the mcthod foi
which 1s being standardized by the

Manpower and Infrastructural facili-
ties

27 The Committee strongly felt the

need for one Clerk-cum-Typist to
PC’s Cell. The exisung Jr. Steno-
is unable to meet the
mounting work load consequent
to the entrusting of PC to dircctly
attending to the monitoring  and
budgetary preparation and release of

grapher
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IARI centre at Kalimpong, The Gov-
ernment has already taken steps for
distribution of ussue cultured discase
free plants and the same technmique
may be promoted. The ICRI Re-
gional Station, Gangtok may be en-
trusted with this work.
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ICAR AD-HOC RESEARCH SCHEMES

The ICAR is funding Ad-hoc

rescarch schemes on spices aims at
filling the critical gaps in spices field.
Right now 28 AP cess fund schemes
operating on spices. The cropwise
distribution of projects are three in
pepper four in cardamom, one in large

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 outlay of
these projects is around Rs. 215 lakhs. The
list of AP Cess fund schemes are as
follows:

Table 14. List of AP Cess Fund Schemes* (1994 onwards)

Title of the schemes Location Total outlay Date of start
Effect of organic ferulizer on soil quality, 1ISR, Calicut (Kerala). 767100 01.08.97
productivity and quality of black pepper

and cardamom.

Characterization, carly detection and v 551760 24.07.95
management of Kokke kandu disease

of cardamom.

Development of resistant variety/lines of SKN College of 926440 26.12.98
cumin to wilt diseases caused by Fusarium Agriculture,

Oxysporam using in witro techniques.

Investigations on crop response in large
cardamom (Awomum sublatum Roxoura)
tO Major nutrients.

Inteerated management of rhizome rot
S iz
of ginger.

Species relationship in the genus Piperand
the scope of related taxa in the improve-
ment of Piper nigrnm L.

Developmental morphology of ginger and
turmeric .

Clonal propagation of tamarind (Jamarindus
fndica L) through in vitro culture.
Biochemical charactenzation of ginger and
turmeric.

Hybridization in ginger (Zingiber officinale
Rosca.) through i witre pollination.
Collection maintenance, evaluation and

standardisation of agro-techniques of
.
sced spices germplasm.

Jobner (Rajasthan).

ICR], Idukki (Kerala). 1203400 01.12.95

Dr. YSPUH&F, Solan

(Himachal Pradesh) 668500 01.03.96
ICAU, Thrissur (Kerala) 609000 01.06.94
1ISR, Calicut (KKerala) 1010800 07.07.95
TNAU, Coimbatore 577800 (11.10.95

(Tamil Nadu)

ISR, Calicut (Kerala) 739880 19.07.95

IKAU, Thrissur (Kerala) 622400

AAU, Johrat (Assam) 516170 01.12.97

71


http://26.12.9S

Annual Report 1997-98, AICRPS

Title of the schemes Location Total outlay Date of start

Establishing i vitro consesvatory of spices
germplasm. IISR, Calicut (Kerala) 1050720 01.10,97

Production of somaclones and somatic hybﬁds 1SR, Calicut (Kerala) 1543000 30.3.96
of cardamom (Ekttaria cardanom Maton)
for high vield and resistance to disease.

Biological control of scale insects infestng

black pepper o 578000 29.07.94
Etology of rhizome rot of turmeric Sti. P. Mahila Vishwa- 541000 01.11.96
vidhyalayam, Triputi
(Andhra Pradesh)
Creation of variation for improvement RAU, Bikaner 385850 01.06.94
‘of vield of coriander through mutation (Rajasthan)
Management of seed borne pathogens and TNAU, Coimbatore 437300 01.07.96
wilt disease of coriander by using bio-tech- (Tamil Nadu)

nological approaches

Phenol metabolism during host pathogen GAU, Ahemadabad
interaction in Fusarium wilt of cumin (Guyjarat) 601500 01.11.96
Scheme for intensification of research on TNAU, Coimbatore 378400 01.04.96
vanilla (Vanilla planifolia Andrews) (Tamil Nadu)
Investigations of cardamom based cropping ISR, Calicut (Kerala) 14800647 22.07.96
system
Devcloping hardening protocols for tissue » 20774406 30.03.96
culture plants of spices

. Integrated management of rhizome rot of e 2251200 09.05.96
ginger
Exploring the possibility of spices under humid ~ HPKVYV, Palampur 550460 01.01.98

sub temperate conditions of Himachal Pradesh  (Himachal Pradesh)

Production of haploids and dihaploids of card- 1SR, Calicut (Kerala) 575210 01.10.97
amom (FElettaria cardamomum Maton) through
anther culture/ microspore culture

Biological control of plant parasitic nematodes ” 891860
of major spice crops

Studies on the compatability of Agospirillinm and TNAU, Coimbatore .
; : Approved during

biocontrol agents in turmeric (Tamil Naduw) S
the scientific pancl
Characterisanon of nutmeg germplasm for quality ISR, Calicut (Kerala) meeting held at
: : : : Bangalore duri
Elucidaton of biosvnthetic pathways of curcumin galore during 7
» and 8 August 1998

in.tarmeric {ercuma longa)

" * Three to five year duration
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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

I.ab Attender

COORDINATING CENTRES

Dr. A K Sadanandan

Ms. C Vasugi

Dr. Johny A Kallupurackal
Ms. C K Beena

Sh. K Keeran

1. Cardamom Research Station, KAU, Pampadumpara

Asst. Professor (Ento.)
Asst. Professor (Agron)
Breeder

Farm Assistant

Lab Assistant Gr.1

Pcon

Ms. Hebsy Bai (Since June 97)
Vacant

Posted at Ambalavayal

Sh. C G Pradeep

Sh. PV Joseph

Sh. K Aleykutty

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

Breeder

Agronomist (Hort)
Pathologist

Jr. Entomologist

Jr. Technical Assistant
Jr. Technical Assistant

\/Icssenvm

Sh. H M Chandrappa

Sh. Shanthaveerabhadraiah

Sh. KV Shivakumar (since 13.10.1997)
Ms. C Parvathi

Sh. Narayanan

Sh. Mruthyunjaya

Ms. Savithri

3. Horticultural Research Station, TNAU, Yercaud

Agronomist (Hort.)
Jx. Breeder (Hort.)

LLab Assistant

Sh. R Richard Kennedy
Selvi K Nageswari
Sh. M Ramaiah
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4. Pepper Research Station, KAU, Panniyur

Assoc. Professor (Pl. Path.)
Asst. Professor (Pl. Path.)
Asst. Professor (Breeding)
Asst. Professor (Agro.)
Farm Assistant Gr. 1
Faxtrﬁ Assistant Gr. ]

Lab Assistant

Peon

Sh. P K Unnikrishnan Nair
Vacant

Vacant

Sh. A Rajagopalan

Sh. K Lakshmanan

Sh T Muhammed Hancefa
Vacant

Sh. M P Narayanan

5. Regional Agricultural Research Station, APAU, Chintapalli

Asst. Pathologist
Asst. Horticulturist

Technical Assistant

Sh. V Mohan Rai
Ms. M Padma

Vacant

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

Assoc. Professor (P1. Path)
Asst. Professor (Hort.)

Asst. Professor

Sh. H G Hegde
Sh. M S Lokesh
Sh N K Hegde

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

Breeder (Olericulturist)
Jr. Plant Pathologist
Jr. Biochemist

Jr. Technical Assistant

Sh. B N Korla
Sh N P Dohroo
Sh R K Goyal

* Sh, Shankar 1al

8. High Altitude Research Station, OUAT, Pottangi

Breeder (Olericulturist)
Jr. Breeder
St. Technical Assistant

Jx. Technical Assistant

Dr. D C Mohanty
Dr. D K Dash
Sh. R C Dash
Sh K K Patra
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9. Department of Plant Breeding, SKN College of Agriculture, RAJAU,

Jobner

Sr. Breeder (Prof)) : Dr. RK Sharma
Breeder : Sh. § L Dashora
Agronomist (Hort.) : Sh. G R Chaudhary
Jr. Plant Pathologsst : Sh.MP Jain
Asst. Biochemist : Sh. S Agarwal

~ Sr. Technical Assistant :  Sh. S H Shyam Singh
Jr. Technical Assistant : Sh. S R Kumawat

10. Regional Agricultural Research Station, APAU, Guntur

Horticulturist . Vacant
Jr. Breeder (Hort.) :  Sh. N Hariprasad Rao
Sub Assistant . Sh. K Sivakumar

11. Spices Research Station, GAU, Jagudan

St. Plant Pathologist : Sh A ] Patcl
Jr. Breeder (Hort.) : Sh G M Patel
Jr. Technical Assistant : Sh R N Patel

12. Department of Spices & Plantation Crops, TNAU, Coimbatore
Breeder (Assoc. Prof.) ¢ Dr. T Thangara)
Jr. Pathologist : Sh. K Muthukrishnan
Agricultural Assistant : Sh. D Elumalai

13. Regional Agricultural Research Station, APAU, Jagtial
Jr. Pathologist ¢ Sh C L Narasimha Chary
Asst. Horuculturist : Sh. A Manohar Rao
Technical Asst./Sub Asst. + Vacant

14. ICAR Research Complex for NEH Region, Gangtok
Scientist Sz (Pl. Path.) : Sh LS Snivastava
Scienust ST (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 College of Agriculture, RAU, Dholi
Horticulturist : Sh.S P Singh
Jr. Pathologist ¢ Sh. Bimla Rai
Technical Assistant : Vacant

17. Konkan Krishi Vidya Peeth, Dapoll
Horticulturist : Dr. A S Desai (since 20.8.1997)
Jr. Breeder : Sh.D S Bagade
Jr. Pathologist : Sh. N R Padeldar
Tech. Assistant ¢ Sh.S D Tambe
Tech. Assistant : Sh.S G Thore

18. Narendra Dev University of Agriculture and Technology, Kumargani
Horticulturist : Sh. T Singh
Jr. Breeder : Sh. VP Pandey
Jr. Pathologist : Vacant
Tech. Assistant : Sh.RK Gupta
Tech. Assistant : Vacant

19. Indira Gandhi Krishi V1shwa Vldyalaya, Raigarh
Horticulturist : Sh. Shankar Singh
Jr. Breeder : Sh.R K Yadav
Jr. Pathologist : Dr. A K Singh
Tech. Assistant : Sh. G P Kashyap
Tech. Assistant : Sh. D S Kshatri

20. Bidhan Chandra Krishi Viswa V1dyalaya, Pundibari
Horticulturist : Vacant
Jr. Breeder ¢ Vacant
Jr. Pathologist : Sh. B N Panja
Tech. Assistant (2 posts) : Vacant
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PUBLICATIONS 1997-98

MUDIGERE

Belavadi, V.V. and Parvathi, C., Estimation of number
of honey bee colonies required for effective polli-
nation in cardamom. IIT Congress of IUSSI In-
dian Chpater, Diversity of social insects and other
arthropods and the functioning of ecosystems. 7-9
March, 1998,

Chandrappa, H.M., Shadakshari, Y.G., Umesha, K and
Edison, S. 1997, Variability in germplasm collec-
tions of small cardamom. In Symp. ISTCRAD,
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. In Symp. ISTCRAD, Trishur,
Kerala, Sept. 9-12, 1997.

Chandrappa, H.M., Sadakshari, Y.R., Umesha, K and
Tyagaraj, N.t2 1997, Growth and yield of carda-
mom (Elettarta cardamonnm Maton) as affected
by plant nutrition spray. In Nat. Scminar. Water
a& Nutrient management for sustainable produc-
tion and quality of spices, Madikeri, Karnataka,
October 5-6,1997

Parvathi, C., Belavadi, V.V and Raju, B. Pollination by
carpenter bees in Alpinia galanga. 111 Congress of
TUSSI Indian Chapter, Diversity of social insects
and other arthropods and he functioning of eco-
svstems. 7-9, March, 1998,

Santhaveerabhadraiah, S M., Chandrappa, HMan d
‘Thimmaryappa, M. 1997. Tiffect of growth regula-
tors and spacing on multiplication of planting
units in cardamom (Elettaria cardamomum Maton)
J. Spices & Arom. Crops, 6(1): 49-50.

Shanthaveerabhadraiah, S.M., Chandrappa, H.A and
Jagannath, B. 1997, Response of different levels
of NPK on the vield of cardamom (Eletraria
cardamoniny Maton). | Spices & Arom. Crops,
6(2).

Popular articles:

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

Hegde, H.G., Gangadharappa, PM. and Hegde, N.K,
1997. Liffect of fertilizer on vield of arecanut and
black pepper mixed cropping system.  Karnataka
J. Agric. Sci. 10 (1): 262-264.

DHOLI

Bimla Rai, M.M. Jha, Jha, K.L.O and Sharma, S.B. Ef-
fect of fungicidal sced 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.L.O, and Sharma, S.3.
Effect of different soil amendment materials against
rhizome and soft rot disease of ginger. National
seminar on recent development in spices produc-
tion technology from 20-21 April 1998 held at BAC
Sabour (Bhagalpur, Bihar).

Bimla Rai, Jha, M.M., Maurya, K.R. and Singh, S.1
Evaluation of coriander germplasm for resistant
to stem gall disease. National seminar on vecent
development in spices production technology from
20-21 April 1998 held at BAC Sabour Bhagalpur,
Bihar).

Bimla Rai, Jha. M.M., Maurya, K.R. and Singh, S.P.
Saurces of resistance in turmeric to major diseases.
National seminar on recent development in spices
production technology from 20-21 Apnl 1998 held
at BAC Sabour (Bhagalpur, Bihar).

SOLAN

Dohroo, N.P. 1997, Integrated management of vel-
lows and rhizome rot of ginger in ficld and stor-
age. Int. Conf. Int. PL Dis. Man. Sub. Agri. IARI,
New Delhi (10-15 Nov. 1997) p 265.

Dohroo, N.I. and Sushma Nayar, 1997, Leaf spot of
ginger (in Hindi) Udyaniki and Vamki. DI,
UHF, Solan. 26-27.

Dohroo, N.P. and Sanjeev Sharma, 1997. Storage of
ginger (in Hindi) Krishi Chavanka. 48-32.



Goyal, R.K. and Korla, B.N. 1997. Changes in the fresh
vield, drv matter and quality of ginger (Zingber
officinale Rosc.) rhizomes during development. | Food
Sci. Vechnol, 34: 472-476.

RAIGARH

Yadav, R.K. 1998, Estimation of genctic variability for
vicld and its components in ginger.  Abstract ac-
cepted in “National Seminar on Recent Develop-
ment in Spices Production Technology™ held on
April 20-21, 1998 at Bihar Agricultural College,
Sabour, Bhagalpur (Bihar).

Yadav, R.K. 1998, Jeera ki kheti se adhik aya ki
sambhavana. Krishak Jagat, Bhopal, January, 1998.

PANNIYUR

Satheesan, K. N., Rajagopalan, A., Jagadeesh-kumar,
T.N., Mammootty, K.P. and Unnikrishnan Nair, PK.
11997, Influence of irrigation levels on yield, qual-
ity and incidence of pests and diseases in black
peppey (Piper wgrnm 1.y, Paper presented in the
National Seminar on Nutrient and Water manage-
ment for Sustamable Production and Quality of
Spices, Mercara, 5-6 October 1997,

JOBNER

Agarwal, S, Sharma, R, Jain, M.P. and Edison, S.
1997. Cumin wilt and its management. Indian Co-
coa Arecanut and Spices ). (Accepted for publication).

Chaudhury, G.R., Sharma, RK. and Jain, M.P. 1997
Producton technology of conander. Farmer and
Parhament. 37 (10): 15-18.

Chaudhury, G.R., Sharma, R.K. and Jain, M.P. 1997.
Production technology of fenugreek.” Spice Tudia.

11(2): 2-4.

Chaudhury, G.R., Sharmia, R.K. and Jain, M.P. 1997
Production technology of fennel. Spree India. 10(6):
17-20.

Goval, SK. and Jain, M.P. Mycroflora of black gram
seed under storage conditions, their pathological
effects and control. Paper presented in interna-
tional conference on integrated plant disease man-
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agement for sustainable agriculture held at New
Delhi from 10-15 Nov. 1997. Concepts in seed
spices. Sprce India, 10: 8-12.

Jain, M.P, Kumar, K.C. and Jain, S.C. Alternaria spe-
cies associated with cumin seeds, their pathogenic-
ity and control.  Paper presented in international
conference on integrated plant disease management
for sustainable agriculture held at New Delhi from
10-15 Nov. 1997.

Sastry, E\’.D., Agarwal, S, Kumar, B. And Sharmn,
R.K. 1997, In vitro response of fennel (Foeucilum
rufgare Mill) In Proceedings of National Seminar
on Biotechnology of Spices and Aromatic Plants .
Indian Society for Spices, Calicut: 49-50).

POTTANGI

Mohanth, D.C,, Dash, DK. (New production technol-
ogy on ginger and turmeric) 1997, Oriva, Chasira
Sansara, 30th QUAT foundation day  issuc.

Mohanty, D.C,, Dash, DK, Senapati, AK. and Paunaik,
A KU1998. English ecological implication of -
meric cultivation in eastern ghats of Orissa. Jour-
nal of Lcology & Envirannent | Jan-March.

DAPOLI

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

Arun G. Desat. Naral Bagetil Antorpike, Adarsh Shet
Udyog. 2(4): 43-44 Feby - April 1997.

Arun G, Desai. Sankarit T x 1D Naral Byvane Tavar
Karane; Shetakari. 32 (12): 18-20 April 1997,

Nagwekar, DD, Haldankar, PM., Desai, A.G., Gunjate,
R.T. and Rajput, J.C. 1997, Performance of rainfed
vegetables as intercrops in coconut pliantation. /.
Plantation Crops 25(2): 209-211.

Parag Haldankar and Arun G. Desai (1997). Aalspaisachi
Lagwad. Baliraja, 28(5): 63-65 May 1997
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METEOROLOGICAL DATA 1997

Pampadumpara
Latitude : 9°45N Longitude : TTM10E
Altitude  : 1100m MSL Soil Type . Clay loam
Month Rainfall (MM)  Rainy Days (No) Temperature (°C)

Max Min
January 0.4 1 26.0 12.5
February — — 29.0 13.0
March 24.8 3 31.5 15.0
April 93.0 9 30.0 17.0
May 133.6 12 29.0 18.0
June 187.5 15 29.0 17.0
July 493.3 30 23 17.0
August 290.0 25 25 15.5
September 98.8 14 27 17.0
October 264.7 23 27 17.0
November 387.0 21 26 17.0
December 92.0 15 25 16.0
Total/Mean 2065.4 168 27.3 16.0
Chintapalli
Latitude : 17752 N Longitude  : 82"14L
Altitade  : 818m MSL Soil Type : Clay loam
Month Rainfall (MM)  Rainy Days (No) Temperature (°C) RH ()

Max Min

January 121 2 206.4 7.4 88.6
February — — 30.4 11.2 89.2
March 34.0 3 355 18.8 87.5
April 57.6 7 35.1 18.9 91.5
May 52.8 6 34.4 20.5 90.1
Junc 41.0 4 29.5 18.1 871
July S0.4 13 26.4 20.8 85.8
August 58.9 9 253 218 85.8
September 146.0 12 26.4 20.6 83.4
October 90.2 12 26.1 18.3 89.5
November — — 229 10.8 89.6
Devember 14.8 2 209 7.7 90.8
Total/Mean 588.9 70 28.28 16.24
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Guntur
Latitude : 1618 N Longitude @ 8029 K
Altitude @ 32m MSL Soil Type . Black clay
Month Rainfall (MM)  Rainy Days (No) Temperature (*C) RH (")
Max Min ]
January 35.0 3 29.78 16.30 76.39
February 0 33.35 17.64 67.57
March 4.2 1 37.20 21.20 79.29
Aprnil 74.4 S 36.73 23.17 85.50
May 3.4 1 41.81 27.04 75.05
June 50.7 5 40.72 28.09 69.30
July 118.7 8 37.38 2613 7811
August 77.8 6 37.05 25.51 74.84
Seprember 2784 12 34.63 2487 87.63
October 80.5 4 33.11 23.53 86.13
November 44.0 4 32.16 22.82 84.90
Devember 59.4 4 30.83 20.82 80.61
Total/Mean 826.5 53 35.39 20.09
Kumarganj
Month Rainfall (MM) Temperature ("C) RH (o)
Max Min
January 2.8 22.0 6.5 68.0
February - 25.1 8.2 58.0
March 6.1 30.8 13.6 56.5
April 9.3 352 19.1 49.2
May 18.0 39.3 229 37.1
June 120.4 382 206.6 53.9
July 482.2 329 26.7 80.6
August 269.6 317 26.0 80.3
September 2066.7 30.3 24.9 822
October 43.2 295 13.9 73.8
November 8.8 26.1 14.6 66.5
Devember 58.6 18.6 10.0 79.6
Total/Mean 1285.7 29.98 17.75
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Yercaud .
Latitude 11.4'N Longitude 785'E
Altitude 1450m MSL Soil Type : . Clay loam
Month Rainfall MM)  Rainy Days (No) Temperature (°C) RH (V)
Max Min
January — — 22.4 12 57.1
February — — 25.0 12.9 58
March — — 28.7 16 53
April 193.2 12 27.84 16.6 62.9
May 4.7 2 30.83 17.8 64.3
June 272.4 10 24.80 17.08 68
July 34.8 3 24.0 16.63 67.13
August 317.6 11 24.34 16.50 67.90
September 476.5 19 23.8 16.50 68
October 187.9 ~ 8 22.45 16.63 66.61
November 76.5 5 21.59 1412 65.63
Devember 356.7 12 20.7 13.05 67.16
Total/Mean 1957.3 82 24.70 15.48
Solan
Latitude 30.5°N Longitude 718'E
Altitude 1000m MSI. Soil type l.oam
Month Rainfall (MM) Temperature ('C) RH (o)~ xr
Max Min
January 54.0 17.3 1.8 54.0
February 15.0 18.2 3.5 15.0
March 36.8 22.6 9.5 36.8
April 128.6 245 123 128.6
May 52.6 29.0 16.1 52.6
June 104.2 29.4 19.0 104.2
July 69.4 26.7 20.2 69.4
August 425.0 26.7 20.2 425.0
September 43.0 27.3 18.1 43.6
October 36.8 26.8 17.7 36.8
November 92 21.7 6.0 9.2
December 13.1 16.2 3.0 13.1
Total/Mecan 988.3 23.86 12.28
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Jobner
Latitude - 23.52N Longitude @ 7243E
Alutude @ 906 m MSL Soil type : Sandy loam
Month Ramnfall (MM)  Ramy Days (No) Temperature ('C) RH (%)
Max Min
January - 2 213 24 58.4
February - - 224 43 56.3
March - 8 28.3 9.4 529
April 51.9 4 33.1 14.7 53.0
May 510 5 379 21.6 45.6
June 142 2 378 21.3 48 8
Tuly 203 1 8 34.8 253 631
August 107.5 7 31.8 235 74.9
September 175 3 332 221 65.6
October 152.8 8 311 149 597
November - - 29.5 8.0 56.3
December - - 243 4.5 47.6
Total/Mean 598 47 30.38 14.33
Panniyur
Lattude . 125N Longitude :  7453E
Alutude . 95m MSL Sodl type ¢ Latente
Month Rainfall (MM)  Rainy Days (No) Temperature ('C) RH (V)
_Mas Min
January - - 339 19.4 87.0
February - - 345 196 86.6
March 30 1 374 225 793
Apud 2.8 1 38.8 221 712
May 64.2 7 373 242 84.5
June 11536 21 31.5 224 892
July 16136 31 287 230 94 6
August 7817 22 28.2 22.6 94.5
September 1422 11 32.1 237 902
October 1135 11 333 235 873
November 2934 13 300 236 86 5
December 912 6 341 230 900
Total/Mecan 4259.2 124 33.23 22.47
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Sirsi
Latitude 14"36 N Longitude
Alttude 619m MSL Soil type
Month ‘Rainfall (MM)  Rainy Days (No) Temperature ('C)
' Max Min

January 29.5 16.8
February 315 17.0
March 10.0 2 33.0 18.0
April 26.05 4 352 20.8
May 57.50 3 32.2 20.6
June 534.50 20 271 22.3
July 1110.75 28 231 20.1
August 846.50 30 26.8 18.5
September 59.25 . 8 24.6 18.0
Qctober 84.50 5 258 19.5
November 86.75 4 26.4 16.3
December 28.75 1 26.1 15.8
Total/Mean 2844.55 105 28.45 18.64
Jagudan
Latitude : 23.52'N Longitude
Altitude @ 90.6m MSL Soil type
Month- Ramnfall (MM)  Rainy Days (No) Temperature ('C)

: Max Min
January - 40.5 17.3
FFebruary - 42.1 23.5
March 50 3 41.5 27.0
April 178 8 36.3 26.1
May 122 7 345 24.4
June 100 5 35.6 22.2
July 13 1 36.8 18.5
August - 33.9 13.3
September - 30.6 105
October - 26.1 8.4
November 31.5 10.3
December 24 2 37.6 243
Total/Mean 487 26 35.58 18.82
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Dapoli
Month Rainfall (MM)  Rainy Days (No) Temperature (°C) ' RH (%)
Max Min
;]:mu:lr.y 29 1 29.50 11.74 65.59
February - - 30.98 10.05 66.92
March - - 32.78 16.20 71.70
April - - 32.05 18.41 74.10
May 1.0 1 32.60 21.87. 70.42
June 992.5 24 30.26 23.50 86.88
July ' 1039.9 28 28.40 23.12 89.32
August 1069.7 31 27.46 22.24 92.62
September 394.6 17 28.72 22.74 87.37
October - 32.05 19.47 63.48
November 55.7 3 32.20 18.60 77.34
December (8.4 2 29.05 13.90 74.25
Total/Mean 3624.7 ’ 107 28.08 18.50
Dholi
Latitude : 2541"N Longitude : 34.6'E
Altatude = 52.8m MSL Soil type : Sandy loam
Month Rainfall (MM)  Rainy Days (No) Temperature ("C) RH (&)
. » Max Min
January 12.2 1 220 7.5 99
February - - 24.6 *9.6 91
March 0.5 1 31.0 14.9 74
April 48.9 4 324 18.9 77
May 40.4 5 35.8 22.7 75
June 284.8 22 36.5 26.2 79
July 554.2 30 30.6 25.6 85
August 209.4 20 321 26.8 87
September 2006.8 21 31.2 25.3 89
Ocrober 9.4 1 30.8 20.8 83
November - - 28.5 16.4 85
December 45.0 5 20.8 11.8 95
Total/Mean 1417.6 110 29.69 18.88
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Pottangi
Latitude : 18"34°‘N Longitude : 82.52’E
Altitude :  917m MSL Soil type : Sandy loam
Month Rainfall MM)  Rainy Days (No) Temperature (°C) RH (%)
Max Min
January 5.80 3 22.0 14.0 62
February - - 25.0 20.0 62
March 0.73 2 29.0 16.0 54
Aprl 2.71 7 27.0 23.0 64
May 2.30 5 29.0 25.0 62
June 8.83 11 24.0 23.0 75
July 477 13 22.0 20.0 85
August 3.24 14 25.0 23.0 85
September 7.26 13 24.0 22.0 85
October 1.12 7 235 21.0 75
November 1.06 4 23.0 20,0 74
December 0.38 4 22.0 14.0 72
Total/Mean 38.2 83 24.63 20.08
Coimbatorc
Latitude : 11"N Longitude : 77"E
Altitude @ 426.72m MSL Soil type ¢ Clay loam
Month Rainfall MM)  Rainy Days (No) Temperature (°C) RH (%)
Max Min
January 2.0 - 29.3 18.9 85
. February - - 324 18.3 79
Macch 10.5 2 349 219 82
April 29.5 2 34.4 222 80
May - 54.0 3 347 23.5 81
June 17.0 2 338 234 77
July 121.5 1 29.4 22.8 80
August 24.5 5 30.7 22.6 78
September 16.5 3 329 225 80
October 259.0 15 31.3 224 85
November 299.1 19 29.4 22.7 91
December 373 ‘ 6 28.9 21.8 90
Total/Mean 870.90 67 31.84 20.04
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Jagtial
Lattude : 18"S9N Longitude : 78"56 ‘E
Altitude  :  243.4m MSL Soil type ¢ Red'sandy loam
Month Rainfall MM)  Rainy Days (No) Temperature (°C) RH (Vo)
Max Min
“January 9.0 1 28.3 14.8 84.0
‘ February -- - 327 144 74.0
March 11.6 1 36.9 19.0 72.0
April 18.4 - 36.1 23.6 69.0
May 14.6 - 422 24.7 55.0
June 55.6 7 38.3 248 79.0
July 229.5 16 33.0 22.9 85.0
August 103.0 7 33.0 22.6 79.0
September 176.1 8 320 21.9 87.0
October 67.2 5 33.0 19.6 83.0
November - 3.2 18.4 88.0
December 1.5 s 29.7 18.2 91.0
Total/Mean 686.5 45 33.87 20.41
Mudigere
Latitude : 13"50 ‘N * Longitude : 75"39°E
Altitude @ 1175m MSL Soil type : Black clay loam
Month Rainfall (MM)  Rainy Days (No) Temperature (°C) RIT (4)
. Max Min
January 32.6 1 14.2 26.9 88
February - - 12.1 29.3 86
March 45.4 1 15.1 31.6 88
April 54.4 3 16.2 30.6 89
May 139.6 8 18.2 30.1 89
June 379.8 20 17.8 263 92
July 978.2 25 17.6 23.4 94
August 633.9 22 17.6 232 94
September 77.8 10 17.4 26.3 93
October 180.8 8 17.8 28.2 91
November 119.0 8 17.6 27.5 90
December 73.2 5 16.6 27.2 91
Total/Mean 21147 110 15.05 2785
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Raigarh ‘

Latitude 21"15 to 23"15 ‘N Longitude 82'95 to 84"20 ‘E
Altitude 237m MSL

Month Rainfall (MM) Temperature (°C) RH (7)

Max Min

January 5.08 26.50 8.7 76.28
February -- 32.25 14.05 - 76.80
March 2413 40.90 17.16 78.56
April 50.8 42.25 23.65 69.65
May 8.89 43.15 25.00 66.05
June 1419 38.60 26.88 68.25
July 418.50 31.60 24.96 93.16
August 358.02 3205 24.80 93.43
September 303.50 31.88 24.34 93.25
Qctober - 32.50 21.53 91.28
November 48.46 31.00 18.78 87.50
December 131.30 25.02 14.98 90.09
Total/Mean 1490.58 33.97 20.40

Gangtok

Soit Type :  Silty clay loam

Month Rainfall (MM) Temperature (°C) RH (/)

Max Min

January 24.0 6.5 16.5 83.0
February 62.9 7.7 17.8 83.7
March 99.5 10.7 21.8 79.4
April 250.0 13.3 247 79.8

May 504.3 15.8 25.9 806.1

June 506.2 18.5 241 88.2
July 532.6 19.2 26.6 90.8
Aungust 491.4 19.1 271 90.1
September 4237 171 26.1 90.5
October 140.1 14.2 247 83.9
November 314 10.3 219 82.2
December 23.3 7.6 18.4 83.8
Total/Mean 3089.4 22.97 13.33
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