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FOREWORD

The All India Coordinated Research Project on Spices is completing Silver Jubilee Year
of its service to the nation during the current year. The AICRP on spices was formulated with the
objectives of developing location specific technologies in the 15 Agro-climatic regions of india
with its network of 20 AICRP centres and 8 cooperative centres. The 12 mandatory spice crops
of the Project are black pepper, small and large cardamom, ginger, turmeric, nutmeg, clove,

cinnamon, coriander, cumin, fennel and fenugreek.

The present Annual Report includes the significant research achievements generated
from 80 research projects during the year under report covering broad research areas like Crop
Improvement, Crop Production, Crop Protection and Post Harvest Technology. T am sure that
the report will be of much relevance to those scientists who are actively engaged in spice re-
search. I record my appreciation for the efforts made by the Project Coordinator and his associ-

ates in bringing out such a useful annual report.

950 M

( S.P. GHOSH)
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1971 (aqd gorn) # meel W aRad
WA wafad wEu afRateEr #1 oaRw
g3 | e ST 3 T afesiedt / war Rt =t
ferestirs e, Wi & fafie iy Sorarg o=t
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FLAT TAT WA IEUE 09 forew wow
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wiw, Bt anfy 12 7eTe woet 9X ST Y
S 7 e fam war o | AETe U, 3are,
HIETOT FAT OTEAT TEIN W a¥ 1996-97 F
IRm 15 Tt 7 wnfte 15 iy feafrare, 8
wfes ataiEar St a2 et Jd wi
3Mgo Yo To Ao IHUTH FAFT F 20 TAFA
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FHAARY § 3 TEHET A a9 S gioET A
327 @ 9 & 3T g TR ARG HY e
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o | Rt e A guny & gy By wwe Oty
# giter & frw 200:80:280 amw NPK & &7 #
@ A AT A SRS g Afa Areipd
&t 10.25 rpara 7 IW/CPE 8-10 fam & ar=x
% IR Ry & 5 dfq aAdied # @ |
afsrgy, Rt et faauett & e o7
forem &t et s & foar e & v A
gy Tefadt fuetaa @t wlt | FYM & S ferert
T & | AT fa=ror gefe 3 et i,
gl S0 a7 & ST § wE A H Ry
g 2 | Rl s afdgy # wAar 1% BM
3T 0.2% arpifie fegsret ar T 3¢ T4
T et R s owear @



TATH & 4 T8 TUE GiOIgHIRT § S1g T
afT Sel-800, CL 679 3tk SKP-14 39 31sg
T RO RS T | AT 3T qrargaar
Fgl 4 AT uld 2T 75:75:150 feeam NPK
it wfegeet 100:100:175 fpetiams NPK 393
g P e H | FalF gamdt W e
H AARBICIBIE - B - BEAH F dF
fegmrt z o i 31 Stw et &
vt g Frafya fean s wewar #

33TE F qien 7 3, T R’ S R g |
10 72 3r9eAd g T | Wies = 1 DDJR-
1230, SG-61, BDJR-117, SDJR-1053, SG-
711, SG-689, =t 3t PGS-23 30 yrwarta
Y THH U< & 9id 7 Tag4fa qmm | arentt
¥ VE-2 ¥ ugaw e B T B ke a5t
| Hied | a0 g @t ferga M-45
(0.25%) + afaRes (0.1%) # 60 fire gateT
A ¥ RBee 10 o (vfy gwex 10 a™) & 9
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# 26 qfeart # 15 gAS 3R 50 rwyEw
(T g STif |ied) g # e | aientt §
PTS-43, RH-5, PTS-4, PTS-51, PTS-16,
PTS-55, PTS-52, PTS-59 3tk PTS-52 anfe
Bt IS arar @7 | Sttt # PCT afiw
CL- 39 3@yAg &t diegiegss gof fashy
3fiT TEE e IWed awr mar | aien # FifER
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fe ™ | ATP-77 3k JCO-64 I/ araweme
FEIX ¥ @ R P ¥ w9 A gy
qdtgror & fog fad ™ | Tew = § LCC-15,
LCC-128 3t LCC-137 3rft s et et
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M2 | wEE A JF-102, UM-302 siw HM-
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¥ a5 UM-143 3o 5w &t RMe1 &
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frar # fg-mew v iy sgAeas & ®u &
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Tgd &9 (4.9%) 3ifwa fear |



oraar @ gfe & VE-2 3k VS -8
HETF I FH WA Teh & ®Y A adql
qighft ® ST §@ad 3190 9SF b HT 7 qgA
mr | ge # BDIR-1177 3k ACC-64 &
IEIE F ITaaH MM (6-65%) I
aray war | Sfuaw gatkE aw (2.10%) & faw
SKR 3k BDIR-1179, sifreasn gt o
(23.12%) & faw SG-685 Iqyr"w FHI 9ga=
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e | gedt arewyrAw | PCT-38,
PCT-1 #ar 3fit PTS-16 Iegaw st
(15.32%) ¥ Rre aar PTS-10 stftresas gufua
et (9.5%) % forw, PCT-1 sy swaaw i
e (6.08%) F R 3 PCT-5 sifusas g2t
&t (30.6%) & fav 395 9y 7w |

e mEment | ufaar st JCO-64
(0.38%). strar srgme UC-233 (wfy gweT 11
faer) stk JC-147 (vt g=wer 10.2 faew), st
@% ey UF-125 (ufy gy 266 fa=v)
3T UF-134 (ufer 22ex 25.6 forew) anfe & Sieme
Fg # arasiter a1 & forw snensES g mw |

Faf~ad Fi A OEARITU AHABET & I
3R faor w weEyel st fpy 17 ) g SR
Hreit fird & 2,00,649 T T FeRd, oAt
¥ 10,016 Teit, qrerit & 50 drefmm, 22.7
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SUMMARY

The All India Coordinated Research Project
on Spices (AICRPS) was initiated in 1971
(IV Plan) with the objective of evolving varieties
resistant / tolerant to pests and diseases, stan-
dardization of agro-techniques suited to differ-
ent agro-climatic regions of India, evolving con-
trol measures to manage pests and diseases
with minimum residual toxicity and developing
linkages between different agencies working on
Spices Research and Developments.

The 12 mandatory spice crops of the project
are Black Pepper, Small and Large Cardamom,
Ginger, Turmeric, Nutmeg, Clove, Cinnamon,
Coriander, Cumin, Fennel and Fenugreek. The
research achievements generated from 80 re-
search projects during 1996-97 in Spices Im-
provement, Production, Protection and Quality
aspects conducted at 20 Coordinating Centres
and eight voluntary/participating centres based
at 15 Agricultural Universities and one ICAR
Research Complex at Gangtok in 15 states of
India are highlighted.

The project has a staff strength of 53 Scien-
tists supported by 32 Technical staffs with the
total budget of Rs.327 lakhs in the Vil Plan and
1s shared @ 75:25 basis between ICAR and
SAUs.

Substantial progress has been made towards
fulfiling the objective of the projects.

in Black pepper, 23 new accessions were
added at Panniyur. Sirst colflected 19 wild and
10 cultivated accessions. Four wild accessions
at Chintapalli and seven accessions at Dapoli
were also added. The accessions viz., PRS-22,
PRS-20, PRS-49, Cul.5308, Cul.5843 and
Cul.5403 have been found promising at
Panniyur. The Sirsi centre standardized the fer-
tilizer schedule as 200:80:280 g, NPK vine’ In
two split doses in a mixed cropping system with
arecanut Irngation schedule at IW/CPE ratio of
0.25 once In 8-10 days from Dec. to Mar. was
standardized Management practices to control
Phytophthora toot rot has been developed as a
package at Panniyur, Sirst and Chintapalli. Use
of bio-controt agents like Tnchoderma vinde @ 50g
vine™' along with five kg of FYM was recommended.
The nursery diseases can be controlied by spray-
ing and drenching with 1% Bordeaux mixture and
0.2% Akomin respectively at Sirsi and Panniyur.

In Cardamom, four new collections were
added at Pampadumpara and the accessions
viz., Sel.800, CL.679 and SKP-14 were 1dent-
fied as promising. The Mudigere and



Pampadumpara centres recommended the fer-
tiizer schedule as 75:75:150 kg NPK ha' and
100.100:175 kg NPK ha' respectively. Carda-
mom thrips, capsule and shoot borer could be
checked by three sprays with monochrotophos-
phosalone-phosalone or by neem products like

nimbicidine.

In Ginger, three new accessions were added
at Pottang), five at Raigarh and 10 at Solan. The
Solan centre indentified the accessions viz.,
DDJR-1230, SG-61, BDJR-117, SDJR-1053,
SG-711, SG-689, Tura and PGS-23 as less sus-
ceptible to rhizome rot and V. E, - 2 as tolerant
to rhizome rot at Pottangi. Seed rhizome dip-
ping with Dithane M-45 (0.25%) + Bavistin (0.1%)
for 60 minutes, coupled with soil application of
Thimet 10 G (10 kg ha '} followed by spraying
with Contaf 5 E (0.05%) controls the rhizome
rot of ginger at Solan. At Dapoli, pre-treatment
of rhizome with Ridomil MZ @ 3g litre ' for one
hour was found effective. The Pottang! centre
recommends a fertilizer scheaule of 125:100:100
kg NPK ha'.

In Turmeric, five accessions at Jaghal, three
at Pottangi, 26 at Pundiban, 15 at Kumarganj
and 50 accessions (including one wild type) at
Raigarh were added. At Pottangi, PTS-43, RH-
5, PTS-4, PTS-51, PTS-16, PTS-55, PTS-52,
PTS-59 and PTS-52 were identified as pronus-
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Ing ones. The accessions viz., PCT and CL-1
were found free from Colletotrichumn leaf spot
and rhizome rot at Jagtial. At Dholi, Kohinoor
and G.L. Puram were identified as resistant to
leaf spot and leaf blotch. And PTS-43 showed
tolerance to leaf spot at Pottangl. Rhizome treat-
ment with monochrotophos @ 2 mi litre ' for 15
minutes checked scale insects at Bhavanisagar.

In Tree Spices, Yercaud and Dapoh added
two cinnamon accessions. Besides this, six more
accesstons of nutmeg were added at Dapoli. Air
layering technique, as well as conversion of male
and “poor ytelding seedling trees” to high yield-
ers, has been accomplished at Dapolii. At
Yercaud, nutmeg grafts have been successful
by using orthotropic scions upon two ieaved
stage root stock

In Coriander, 44 cultivated and 40 exotic
accessions at Jobner, 75 at Guntur, 40 at Hisar,
32 at Kumargan), 28 at Raigarh and 23 acces-
sions at Coimbatore were added. The ccnan-
der accessions viz., ATP-77 and JCO-64 were
advanced to multilocation testing as pre release
cultures from Coimbatore The Guntur centre
identified a few early maturing lines viz, LCC-
15, LCC-128 and LCC-137. Sowing cornander
on 25th October with 30cm spacing gave higher
yteld at Coimbatore while 15th October sowing
resulted in higher yield at Kumargan;.The ac-
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cession DH-36 dentified to be resistant to stem
gall and accession DH-58 found to be resistant
to fruit borer at Hisar. Solarization treatment re-
duced the disease mcidence at Jobner and seed
treatment with Trichoderma viride @ 4 g kg
seed recorded the lowest wilt incidence at

Coimbatore.

In Cumin, 14,45 and seven new accessions
were added by Jobner, Jagudan and Kumargan;
centres respectively. The accessions viz., JF-
29 and EC-279081 were identified as promising
at Jagudan. The exotic entries viz., EC-232684,
EC-243373, EC-243375 and EC-109635 were
found resistant against Fusanumwilt at Jagudan.
The entry UC-227 a natural mutant of RZ-19 is
tolerant to wilt under Jobner. Irngation study on
cumin at Jagudan indicated that five irngations
viz., at sowing, 10,30,50 and 70 days after sow-
ing gave more yteld and on par with four irnga-
tions. Studies at Jobner confirmed that cumin
wilt could be controlled by adopting a three year
crop rotation viz., cluster bean-cumin-cluster
bean-wheat-cluster bean-mustard.

In Fennel, Jobner, Jagudan, Hisar and
Kumarganj centres added 28, 183,24 and 11
accessions respectively. At Jagudan, the entry
JF-29 was identified as promising. For weed
control, Pendimethalin @ 1.0 kg ha' as pre-
emergence application + one hand weeding at

50 DAS found effective at Hisar. irrigation at IW/
CPE ratio of 0.4 with 50 kg N + 30 kg P,O,ha’'
resulted in highest yield at Hisar.

In Fenugreek, Guntur, Jobner, Kumargan;,
Jagudan and Coimbatore centres added
11,15,26 and 15 accessions respectively. The
entries viz., JF-102, UM-302 and HM-291 were
identified as promising at Jagudan. Two short
duration high vyielding types viz., CF-390 and
CF-464 were identified at Coimbatore and are
under final stage of MLT.

Jobner centre identified UM-143 as early
flowering (by a week) than its parental source
RMt-1. HM-57 a dual purpose and quick grow-
ing type as identified at Hisar. Kasurimethi and
EC-257566 were resistant to powdery mildew
at Jagudan, HM-302 and UM-304 are tolerant
to powdery mildew at Hisar. Time of sowing of
fenugreek standardized by Kumarganj as 20th
October for highest grain yield (1944 Kg. ha'').
Bio-control studies at Coimbatore indicated that
seed treatment with T.viride (4 g kg'*) followed
by soil application of neem cake (130 kg ha')
recorded lowest root rot incidence (4.9%).

With respect to Quality, the Ginger acces-
sions V E,-2 and V §,-8 were identified for low
fibre content, and Vengara for moderate fibre
content at Pottangl. At Solan two accessions viz.,



BDJR 1177 and ACC-64 were identified for high-
est oleoresin (6.65%). For maximum essential
ol (2.10%) SKR and BDJR-1179, for maximum
dry recovery (23.12%) the accession SG-685
was identified.

The Turmeric accessions viz., PCT-38, PCT-
1 Megha and PTS-16 were identified for high
oleoresin (15.32%), PTS-10 for maximum es-
sential oil (9.5%), PCT-1 Megha for highest
curcumin content (6.08%) and PCT-5 for maxi-
mum dry recovery (30.6%) at Solan.

In Seed Spices, the coriander accession
JCo-64 (0.38%), cumin accessions; UC-233 (11
itre ha') and JC-147 (10.2 litre ha ') fennel ac-
cessions; UF-125 (26.6 litre ha') and UF-134
(25 6 litre ha ') were identified as promising for
volatile oll yield at Jobner.

The activities on production and distribu-
tion of quality planting materials from the Co-
ordinating Centres have been substantial. Dur-
ing the period, 2,00,649 numbers of rooted cut-
tings of black pepper, 10,016 numbers of car-
damom clones, 500 numbers of cinnamon seed-
fings, 22.7 tonnes of ginger, 32.6 tonnes of tur-
meric, 22.32 tonnes of seed Spices were dis-

91

tributed to the spice growers in the country

CLOSED PROJECT

During the period under report, nine research
projects were closed as the objectives of the re-
search projects have been fulfilled. The details
of the projects closed are follows.

The four projects closed in Cardamom are
manurial requirement, crop loss due to shoot
borer, spraying requirements to control thrips (all
these three were in operation at Mudigere) and
the cultural and chemical control of thrips and
capsule borer in cardamom which was in op-
eration at Mudigere and Pampadumpara.

The two projects closed in Ginger are MLT-
1991-Series Il at Pottangi and Solan centres
and standardization of rhizome size in ginger for
higher yield which was in operation at Dholi. The
one project closed in turmeric is the effect of
spacing on yield which was in operation at Dholi

The two projects closed in Seed Spices are
MLT in cumin which was in operation at Jobner,
Jagudan and Hisar and weed management of
fenugreek at Jobner.
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INTRODUCTION

The All India Coordinated Research Project
on Spices was intiated as a combined Project
on Spices and Cashewnut in 1971, with its head-
quarters at CPCRI, Kasaragod. In order to be-
stow undivided attention to research on spices,
ICAR bifurcated the combined project into two
independent projects on Spices and Cashewnut
in 1986. The headquarters of AICRPS is at lISR,
Calicut.

The AICRP on Spices initiated in 1971
(IV Plan) with four centres and four crops was
expanded to 14 centres and 12 spice crops dur-
ing the V, VI, and VII Plan periods. The activities
of AICRPS was further increased during Vill Plan
by adding two new centres viz., Dholi in Bihar
and Hisar in Haryana States. The spectrum of
AICRPS activities was further increased by ICAR
by sanctioning four more centres during the cur-
rent VIl Five Year Plan penod. These four cen-
tres viz., Dapoli, Pundibari, Raigarh and
Kumarganj would be based at the SAUs one
each in the States of Maharashtra, West Ben-
gal, Madhya Pradesh and Uttar Pradesh respec-
tively. These four centres would concentrate on
pepper, tree spices and seed spices research.
The AICRP started during IV Plan with four cen-

tres and four crops would now have 20 centres
and 12 crops during the current Plan penod. The
12 crops dealt are black pepper, small and large
cardamom, ginger, tree spices - clove, nutmeg
and cinnamon and seed spices - coriander,
cumin, fennel and fenugreek.

Mandate

The objectives of AICRPS are:

* Evolving high yielding varieties resistant /
tolerant to diseases and pests;

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

* Evolving control measures for major pests
and diseases; and

* Working as inter-face and feed-back be-
tween SAUSs, indian Institute of Spices Research
and ICAR.

History and activities

The first Workshop on AICRPS was held at
CPCRI, Kasaragod in Dec. 1971 wherein the
research problems to be tackled under AICRPS



were identified and technical programmes drawn
and implemented. Since then the performance
of various research programmes under AICRPS
was reviewed at the Annual/Biennial Workshops
held durnng the years 1972, '75, '78, '81, 83,
‘85,87, '88, '89, '91, '93, '95, and '97. The works
of AICRPS for ten years (1982-92) was reviewed
by the Quinquennial Review Team and report
submitted to ICAR. QRT recommendations are
being implemented.

Dr. M C.Nambiar was the first Project
Coordinatior of the combined Project on Spices
and Cashewnut from its inception in 1971 till his
retirement in April 1985. Dr.M.K.Nair, Director,
CPCRI Kasaragod held additional charge as
Project Coordinator during 1985-86. Dr.S. Edison
took over as project coordinator (Spices) during
March 1986 and continued up to January 12,
1993. Dr. A.K. Sadanandan Principal
Scientist took over charge as Project Coordina-
tor for a period of two years from January 1993
to 1995 during the deputation period of Dr.S.
Edison to FAO United Nations as Spices Re-
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search Expert. Dr. S. Edison took over as Coor-
dinator in January 1995 for a fresh tenure and
continued up to July 30, 1997. And Dr. AK.
Sadanandan took over as Project Coordinator
since Dr. Edison joined as Director of CTCRI,
Trivandrum.

| place on record the great vision and ser-
vice rendered by Dr.K.V.A. Bavappa, Retd. Di-
rector of CPCRI, Kasaragod who has been in-
strumental in initiating and establishing the host
Institute of AICRP on Spices. His interest in the
development of spices projects is duly acknowl-
edged. The guidance and support rendered by
Dr.M.K. Nair, Director, CPCRI in the activities of
AICRPS is gratefully appreciated. The significant
contributions made by Dr.S. Edison, Project
Coordinator in streamiining the activities of
AICRPS is duly acknowledged. The help and
assistance rendered by Dr.K.V. Peter, Director,
ISR and my colleagues at the Institute in the
smooth running of the Project during the period
under report 1s also acknowledged with thanks.
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Prosect CoorpINATOR’S REPORT

he All India Coordinated Re-
T search Project (AICRP) on
Spices is vested with the mandate
to carry out scientific research to develop loca-
tion specific technology, to augment Spices pro-
ductwvity and quality in the country. Problem ori-
ented research have been carried out in black
pepper, small and large cardamom, ginger, tur-
meric, tree spices (clove, nutmeg and
cinnamom) and seed spices (conander, cumin,
fennel and fenugreek). Scientific research on
these 12 spice crops are carried out in 20 cen-
tres of AICRPS based in 15 Agricultural Uni-
versities and one |ICAR Centre at Gangtok. The
research programmes are carried out under four
broad heads, Genetic Resources, Crop Improve-
ment, Crop Production including quality and Crop
Protection. The Project Coordinator i1s based at
the Indian Institute of Spices Research, Calicut.

History

The AICRP on Spices was formulated dur-
ing IV Five Year Plan (1971) as a combined
AICRP on Spices and cashewnut. The first com-
bined Workshop was held at Kasaragod in 1971

and research programmes initiated in four spice

crops (pepper, cardamom, ginger and turmeric)
at four centres (Panniyur, Pampadumpara,
Mudigere and Solan). During V Plan, Research
on Seed spices was Intiated and intensified work
on ginger by adding five more centres (Jobner,
Jagudan, Guntur, Coimbatore and Pottangt).
During Vi Plan four new centres were added
{Sirst, Vellanikkara, Chintapalli and Yercaud) to
further intensify work on pepper, ginger and tur-
meric. During VIl Plan two more centres were
added (Gangtok and Jaghal) one for turmeric
and the other for large cardamom in Gangtok
During VIII Plan, six new centres one each at
Hisar (Haryana), Dholi (Bihar) , Kumarganj (Uttar
Pradesh), Dapoli (Maharashtra), Raigarh
(Madhya Pradesh) and Pundibari (West Bengal)
were added to intensify work on seed spices,
turmeric and tree spices thus making the total
to 20 Research Centres under AICRPS which
are based in 15 Agnicultural Universities and at
Gangtok under ICAR Research Complex in 15
States of India. Workshops were held at Goa
(1978), Trichur (1981), Calicut (1983),
Trivandrum (1985), Guntur (1987), Solan (1988),
Coimbatore (1989), Trivandrum (1991), Trichur
(1993) Jaipur (1995) and Bangalore (1997). The
Workshop reviewed the progress of research



and depending upon the needs, formulated new

technical programmes.

Staff and budget

The staff strength of AICRP on Spices con-
sists of 53 Scientists supported by 32 Technical
and supporting/auxilary staffs making the total
to 85. The annual budget was increased from
Rs.15.6 lakhs in 1985-1986 to Rs.70.33 lakhs
in 1996-97.

Research activities

The AICRP on Spices is vested with the
mandate to develop location specific agro-tech-
niques for sustainable Spices production. A
multiprong approach is envisaged and research
projects formulated to tackle pests and diseases.
There are 80 projects and discipline wise distri-
butions are 41 in Crop Improvement (including
Genetic resources), 15 in Crop Production, 19
in Crop Protection and 5 in Quality Improvement.
The crop wise distribution of projects are pep-
per 9, small cardamom 7, large cardamom 3,
ginger 8, turmeric 8, tree Spices 6, seed Spices
39 (Coriander 10, cumin 13, fenne! 9 and
fenugreek 7).

Genetic Resources

The 20 AICRPS Centres and eight voluntary/

(13]

participating centres have made substantial
progress in the collection of germplasm by sur-
veys forindigenous and wild types, exchange of
germplasm between the AICRP Centres, |ISR,
CPCRI, ICRI and NBPGR. The total germplasm
assemblage of AICRPS Centres 1s about 5160.

In Black pepper at Panniyur, 22 new acces-
sions were added to the germplasm through
NBPGR Regional Station, Vellanikkara, Kerala.
The Sirsi centre added 19 wild pepper acces-
sions from Malemane and Devimane ghats/for-
est areas and 1'0 cultivated accessions from
Sirsi, Siddapur, Honnavar and Kumta Taluks
The Chintapalls centre added new wild collec-
tions viz., Maredumilli Acc.No.2 and No 3,
Gujjumamidi valsa Acc.No.1 and No.2. The
Dapoii centre also collected Panniyur 1,2,3,4 and
5 besides Panchami and Pournami.

in Cardamom Pampadumpara centre added
five new collections from Idukki District of Kerala.

In Ginger Pottangi centre added three more
new indigenous ginger accessions from
K.Nuagaon and Tikabali of Phulbani district. The
new centre Raigarh collected five local acces-
sions while Solan centre added 10 new cultivated
accessions.

In Turmeric at Pottangi three new accessions
were added from Katringia, Phiringia and Tikabali
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areas. The Jagtial centre included five entries.
The new centres viz., Pundiban, Kumargan; and
Raigarh also added 26,15 and six accessions
(including one wild type) respectively.

In Tree Spices, Yercaud centre added two
more cinnamon accessions while Dapoli col-
lected Acc.189 and 203 of cinnamon from IISR,
Calicut. In nutmeg at Dapoli six more accessions
were added during this period.

In Seed Spices, Jobner centre added 44 new
cultivated coriander accessions and 40 exotic
accessions. Seventy five new accessions of
coriander were added by Guntur. The Hisar,
Kumarganj and Raigarh centres added 40, 32
and 28 new coriander accessions respectively.
The Coimbatore centre added 17 local types and
six accessions of coriander (three each from
Jobner and Hisar). In Cumin, Jobner centre
added 14 new accessions, 45 by Jagudan and
seven by Kumarganj. In Fennel, Jobner added
28 collections from Sirohi and Tonk areas.
Jagudan added 183 accessions, 24 accessions
by Hisar and 11 accessions by Kumarganj cen-
tre. In Fenugreek Guntur centre added 11 new
accessions, Jobner, Kumarganj, Jagudan and
Coimbatore centres added 15, 26, 15 and eight
accessions respectively.

. Germplasm Evaluation

Any crop improvement programme begins

with the evaluation of germplasm as it can pro-
vide wide variation for various traits to be stud-
ied. Evaluation and cataloguing of genetic re-
sources, therefore is of immense use in the crop
improvement programme. Some of the major
achievements of AICRPS centres during the
year are highlighted below.

The black pepper accession, Nilgiris'(PRS-
39) at Panniyur registered an yield of six kg
(green berries vine' vyear' ) followed by
Kumbakodi (4.25 kg) and Karimunda Il!
(4.08 kg). At Yercaud, the highest green berry
yield of 1.33 kg vine'! was obtained in accession
PN-10.

The cardamom MBP accession recorded the
highest green capsule yield of 600Kg ha' and
maximum number of capsules (3590 clump').
The other promising clones identified are PS-9,
Veeraputhran, PS-12, MCC-43, compound
panicle, PS-29, PS-10 and PS-7 at
Pampadumpara. The Acc. 103, 99, 91, 123, 105,
114, 74, 95, 11 and 101 were found superior in
green capsule yield/clump at Mudigere.

The ginger accessions viz., SG-227, SG-554,
SG-610, SG-696, SG-54 and SG-638 recorded
the maximum rhizome yield under Solan condi-
tion. At Pottangi, the accession SG-30 (22.5 t
ha')and VS, 4 (20.9t ha') recorded maximum



rhizome yield. At Raigarh the Acc. RGS-5 per-

formed well.

The accessions of C.longa; PTS-12, PCT-8
and PTS-45 registered 42.0 to 52.5t ha’,
C. aromatica, CS-53, Chayapasup-1 and CAS-
54 gave 28 to 31.0 t ha' while C.amada; CAM-
2 recorded 41.5 t ha' and have been found to
perform well under Pottangi condition. At Solan,
the turmernc accessions BDJR-1113, BDJR-
1182, BDJR-1169, BDJR-1148, PCS-2, PTS-10
and ST-345 were promising. At Raigarh, CA”
56 recorded highest yield (213.7 g plant ') while
at Kumarganj, NDH-6 and NDH-2 produced

maximum rhizome.

The coriander accessions UD 347, UD 340,
UD 262 and UD 294 were identified as promis-
ing at Jobner. At Coimbatore, the pre-release
cultures viz., JCO-64 and ATP-77 are under MLT.
The Coriander var. RCr-20 developed by Jobner
has been recommended for heavy soils of South-
ern and Eastern Rajasthan and has now been
released by State Seed Varietal Evaluation Com-
mittee. The Guntur centre identified five prom-
1sing cultures of conander viz., LCC 177 (1333
kgha'),LC 128 (1267 kgha '), LCC 172 (1250
kg ha'), LCC 133 (1200 kg ha')and LCC 137
(1167 kg ha '). At Dholi, ATP-102, ATP-77, UD-
684, UD-685, DH-13, DH-38, DH-48, UD-686
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and UD-20 have been identified as promising.
At Kumarganj, RD-23, DH-52 and DH-36 were
found promising.

At Kumargan), the cumin accession NDCL-
130 was found promising with an yield of 3.1 g
plant’.

The fennel accessions viz., HF-102, HF-104,
HF-106, HF-110, HF-119, HF-120 and HF-122
were identified as promising at Hisar centre.

At Guntur, the fenugreek accession LFC-74
recorded the highest yield of 1417 kg ha' fol-
lowed by LFC-77 and LFC-82 with 1367 and
1183 kg ha ' respectively. The accesstons viz.,
HM-144, UM-304, HM-110, UM-301 and NDM-
3 produced maximum grain yield at Kumargan,

Disease tolerance/resistance

in Ginger, Solan centre identified few acces-
sions viz., BDJR-1230, SG-61, BDJR-1177,
SDTR-1053 and SG-711, SG-689 (all local col-
lections) Tura (Meghalaya) and PGS-23
(Pottangi) having less incidence to rhizome rot
An accession V E -2( EMS mutant of Rudrapur
iocal) 1s identified as tolerant to soft rot disease
at Pottang.

In Turmeric, CLI and PCT cultures are free
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from Colletotrichumleaf spot and rhizome rot at
Jagtial. Kohinoor and G.L. Puram were graded
as resistant to leaf spot and leaf biotch disease
respectively at Dholi. Variety PTS-43 (Salem
selection) of Pottangi also seems to be tolerant
to leaf spot disease at Pottangi.

In Coriander, the accession DH-36 was
found tolerant to stem gall disease and acces-
sion DH-58 seems to be tolerant to fruit borer at
Hisar. And the accessions UD-475, CS-4 and
CS-6 were found resistant to root knot rematode
under Jobner condition.

In Cumin, the accessions UC 223 and UD
220 recorded the lowest wilt disease incidence
of five and 12 5% respectively at Jobner centre
while, the exotic cultures EC-232684, EC-
243373, EC-243375 and EC-109635 were found
resistant against Fusarium wilt disease at

Jagudan centre.

In Fenugreek, the accessions UM-32, UM-
117 and UM-128 were found resistant against
root knot nematode at Jobner centre. The ex-
otic culture EC-257566 and Kasun methi were
found resistant against powdery mildew under
Jagudan condition and UM-143 had lower inci-
dence of powdery mildew at Jobner. At Dholi,
the fenugreek accessions, UM-302, UM-9, UM-
29, RM-5, J.Fenu-58, J.Fenu.115, HM-291, CF-

390, Sel.94, Sel.6, UM-30, JM-61, UM-304 and
UM-109 were seems to be tolerant against
downey mildew.

Crop improvement

in the intervaretal hybndization programme
at Panniyur, the culture 4879 (Uthirankotta Sp.)
recorded the maximum (green berry) yield of
9.52 kg/vine followed by Cul. 5089 (Irumanian
OP) and Cul.5621 (Kuthiravally OP) recorded
the yield of 8.42 kg/vine and 7.38 kg/vine respec-
tively. At Pampadumpara, the highest yield was
obtained in Panniyur-2 (890 g/vine)followed by
Vellanambu (667 g/vine) and Cul. 239 (435g/
vine). At Yercaud, Panniyur-3 has performed well
under shevroys with an yield of 950 g green
berry/vine At Ambalavayal, Panchami recorded
a higher yield followed by Panniyur-2. At Sirsi,
Panniyur-3 continued to show vigorous growth.

The Mudigere centre identified a breeding line
with bold and oblong capsule with an yield of
4.0qg.ha'.Inthe MLT (1988) at Pampadumpara
Sel.800 (311.6 g) followed by CL-678 (286 g)
were the highest yielders.

At Pottangi, the ginger accession, Vengara
gave the maximum fresh rhizome in the IET and
in CYT,V S,-8 was the top yielder. At Solan, the
collections SNR, SG-670 and BDJR-1267 were



the high yielders. Accession 64 gave the high-
est yield in the MLT IV with 10 entries at Pottangi
and Chintapalll Centres.

At Pottang), PTS-16 was the high rhizome
yielder under |ET while TN-1 (long duration) and
PTS-8 (short duration) were the high yielders
under CYT In the MLT (1991) PTS-43 was the
highest yielder at Pottangi and JTS-2 at Jagtial.
In MLT (1996) RH-5 out yielded other varneties
at Dholi and Raigarh Whereas, at Kumargani
Rajendra Sonia gave the highest fresh rhizome
yield but was at par with RH-5 and Acc.861. At
Chintapalli, BSR-1 recorded the highest yield
(11.5tha -1%).

At Yercaud, the epicotyl grafting in nutmeg
have been successful by using orthotropic sci-
ons upon two leaved stage root stock. The
propagation of cinnamon by air fayering has been
standardized at Dapoli. The standardization of
coppice grafting for conversion of male and
“Poor yielding seedling trees” in to supernior type
has been undertaken at Dapol. At Yercaud, the
cinnamon accession Sel.189 gave the highest
bark yield (892 g plant ') followed by Sel.53 (880
g plant') while Acc. 8 ( 0.785 kg dry quills
plant') and Acc. 9 performed better under
Thadiyankudisai.

In the IET at Guntur, the conander acces-
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sions LCC-128 recorded the highest yield of 1150
kg ha'. In the CYT at Kumargan), DH-36 pro-
duced the highest seed yield (1925 kg ha ') fol-
lowed by RD-23, DH-13 and Rajendra Swathu.
At Dholi, Rajendra Swathi gave the highest yield
of 1917 kg ha 'followed by DH-444 and UD-447.
At Jagudan, DH-43 was the highest yielder (1748
kg ha'). In the MLT, the entry UD-446 recorded
maximum grain yield (1281 kg ha') at Jobner
and LCC-15 (1117 kg ha ') at Guntur. At Hisar,
DH-36, UD-446 and DH-48 gave higher yields
of 2020, 1850, 1830 kg ha ' respectively.

The cumin entry EC 279081 performed su-
perior foryteld (870 kg ha ') at Jagudan as evi-
denced by the four years pooled data. The en-
tries UC 223 (313 kg ha ') and UC-220 (296 kg
ha ') were superior at Jobner duiing the last two
years.

At Hisar, the fennel entries, JF-125, UF-125
and HF-104 gave higher yields of 2090, 2040
and 2030 kg ha' respectively In the CYT at
Jagudan, the entry JF-29 gave significantly
higheryield (2934 kg ha '). Inthe |ET at Jagudan,
JF-200 gave maximum yield.

inthe CYT, the fenugreek accession HM-114
at Kumarganj, JF-102 and HM-110 and Rajendra
Kanthi at Jagudan performed well. In MLT at
Jobner UM-143 performed better with an yield
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of 2362 kg ha'.

Crop production and management

in Pepper, Sirsi centre recommended, in a
black pepper-arecanut mixed cropping system,
application of 200:80.280 g NPK plant-1 in two
equal splits during May-June and Sept-Oct. for
higher yield. Studies at Panniyur concluded that
irngation at IW/CPE ratio of 0.25 (100 litres)
applied once in 8-10 days during Dec.-Mar. was
effective In increasing the yield.

in Cardamom, the Mudigere centre recom-
mended a fertiizer does of 75:75:150 Kg NPK
ha' tor higher capsule yield (493 kg ha') and
also revealed that the influence of micro nutri-
ents boron and molybdenum had no significant

response to yield.

In Ginger, spacing at 30x20cm with regular
irngation {(especially at sowing) and adopting
regular cultural practices resulted in highest yield
(31.5tha) at Solan. The Pottangi centre rec-
ommended a fertilizer schedule of 125:100:100
Kg of NPK ha? for realizing maximum yield
(16.94 t ha ') with cost benefit ratio of 1:1.2.

At Bhavanisagar, the turmenc rhizomes sown
during June-July and regular application of fer-
tihzer dunng 30, 50, 90 and 120 days after piant-

ing besides penodical weeding and timely irn-
gation gave maximum yield.

Application  of Azospirillum  and
Phosphobactena @ 50 g each in addition to the
application of recommended dose of fertilizers
registered highest yield in both clove and nut-
meg at Yercaud. Drip irngation @ eight litres of
water per day was advantageous in young clove

plants.

In Coriander, sowing on 25th October with
30cm row spacing resulted in maximum seed
yteld (2032 kg ha'). And highest seed yield of
1459 kg ha' was recorded by RCr-41 with a
seed rate of 16 kg ha ' at Jobner.

Higher yield (898 kg ha ) of cumin was ob-
tained with five irngations viz., at sowing 10,30
50 and 70 DAS at Jagudan and was on par with
four irrigations.

Irrigation at IW/CPE ratio of 1.0 recorded sig-
nificantly higher yield in fennel at Jagudan. The’
weed control at Hisar, recommended
Pendimethalin @ 1.0 kg ha' with one hand
weeding at 50 DAS followed by Pendimethalin
@ 1.5 kg ha' without hand weeding was ideal
for production of maximum seed yield. The high-
est seed yield was obtained at Hisar when irni-
gated at IW/CPE ratio of 0.4 and fertiized with
50kgN+30kgP,O hat.



At Coimbatore, a closer spacing of 15x10cm
and sowing during 5" October registered higher
yield of fenugreek. Whereas, under Hisar sow-
ing on November 5" with a spacing of 30 x 10
cm was effective. At Kumarganj, 20" October
sowing registered highest yield (1944 kg ha').
At Dholi sowing on 15" October with 30 x 10 cm
spacing resulted in maximum yield. Application
of 40 Kg N and 40 Kg P,O_ha ' recorded maxi-
mum grain yield of fenugreek (1818 kg ha ') at
Jobner condition. Rhizobium inoculum had no
significant effect on growth and yield attributes
of fenugreek.

Quality evaluation

The Ginger accessions V,E;-2 and V S -8
were identified for low fibre content and Vengara
for moderate fibre content at Pottangi. At Solan
two accessions viz., BDJR 1177 and ACC-64
were indentified for highest oleoresin (6.65%).
For maximum essential oil (2.10%) SKR and
BDJR-1179, for maximum dry recovery (23.12%)
the accession SG-685 was identified.

The Turmeric accessions viz., PCT-38,
PCT-1 Megha and PTS-16 were identified for
high oieoresin (15.32%), PTS-10 for maximum
essential oll (9.5%), PCT-1 Megha for highest
curcumin content (6.08%) and PCT-5 for maxi-
mum dry recovery (30.6%) at Solan.

In Seed Spices, the corniander accession
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JCo-64 (0.38%), cumin acsessions; UC-233 (11
Iitre ha') and JC-147 (10.2 litre ha'), fennel
accessions; UF-125 (26.6 litr2 ha ') and UF-134
(25.6 litre ha ') were identified as promising for
volatile oil yield at Jobner.

Crop Protection

The management practices to controi
Phytophthora foot rot of black pepper has been
developed by Sirsi, Chintapalli and Panniyur
centres. For the control of nursery diseases, BM
(1%) spraying and drenching at 15 to 20 days
interval showed less incidence at Sirsi. And at
Panniyur, spraying and drenching with 0.2%
Akomin followed by spraying and drenching with
1% Bordeaux Mixture reduced Phytophthora in-
cidence. The Biological control of Phytophthora
disease at Sirsi revealed the effectiveness of
T.harzianum.

To control cardamom thrips, three sprays with
monocrophos-phosalone-phosalone recorded
least thrips damage (25 74%}) followed by neem
(31.77%) and nimbicidin (34.66%). For control
of cardamom borer (Conogethus Punctiferalis),
use of Xanthopimple sp. and a bactenal patho-
gen registered promising results at Mudigere.

For the control of rhizome rot of ginger, seed
rhizome dipping 1n Dithane M-45 (0.25%) or
Bavistin (0.1%) for 60 minutes coupled with soil
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application of thimet 10G (10 kg ha') was ef-
fective at Solan. The biocontrol of ginger rhizome
rot at Solan revealed that fungicides had addi-
tive effect with biocontrol agents like T-harzianum
and T harmatum in disease control.

The wilt disease of coriander was controlled
by seed treatment with T.viride @ 4g/kg under
Coimbatore condition.

Soil solarization was effective in reducing the
cumim wilt disease (31.89%) at Jobner. Crop
rotation with cluster bean - cumin - cluster bean
- wheat - cluster bean - mustard was also very
eftective in control of cumin wilt. Basal applica-
tion of T.harzianum in soil and seed treatment
with carbendazim and soil application of neem
cake reduced the wilt incidence.

Root rot of fenugreek can be controlled by soil
application of neem cake (150 kg ha') and seed
treatment with T.viride under Coimbatore
condition.

Planting material production

Small scale production of elite/nucleus plant-
ing material/foundation seeds of improved high
yielding varieties are taken up by the AICRPS
centres. The AICRPS centres are also participat-
ing in the Intergrated Programme for Develop-
ment of Spices (IPDS) of Government of India,
Department of Agriculture and Cooperation. Seed
spices centres have Spices Board sponsored
programme for the production of foundation seeds
of improved varieties of seed spices. The quan-
tity of planting material/seed material produced
and distributed under various programmes dur-
ing the year 1996-97 are 2,00,649 numbers of
rooted cuttings of black pepper, 10,016 numbers
of cardamom clones, 500 numbers of cinnamon
seedlings, 22.7 tonnes of ginger, 32.6 tonnes of

turmeric, 22.32 tonnes of seed spices.

T\ 500

A. K. Sadanandan
Project Coordinator
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TECHNICAL PROGRAMME

BLACK PEPPER

Germplasm collection, description and evaluation

Inter varieral hybridization to evolve high
yielding varieties

Multilocation trials (MLTs)

Multilocation trial of pepper genotypes
MLT 1987 - Series 111

Multilocation trial
MLT 1991 - Sertes IV

Irrigation-cum-fertilizer requirements on pepper
and arecanut 1n a mixed cropping system

Phytophthora - foot rot ( quick wilt ) and nematode
disease management

Biological control of Phytaphthora foot rot
of black pepper

Management of Phytophthora foot rot
disease in pepper

Observational trial for the control of Phytophthora
foot rot disease of black pepper in farmers’ field

Studies on the control of nursery diseases of black pepper
( solarisation studies for the control of plant diseases )

Phytophthora foot rot incidence with different
density of black pepper in arecanut garden

Control of scale insects in black pepper

Panniyur, Chintapall;,
Yercaud and Dapohi

Panniyur

Panniyur, Sirst and Chintapalls

Panniyur, Pampadumpara, Yercaud,
Ambalavayal, Sirst and Chintapalli

Sirst and Panniyur

Panmiyur, Sirsi and Chintapalls

Sirst, Panntyur and Chintapalls

Panniyur
Strst and Panniyur
Sirst

Pampadumpara
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19

22
2.2.1

2.2.2

2.2.3

2.3
231
232

24

2.5

2.6

2.7

27.1

272

273

Survey for the incidence of insect pests of black
pepper at high alticudes

CARDAMON

Germplasm collection, description and evaluation
Multilocation trials ( MLTS )
MLT 1988 - Sertes 11

MLY 1991 - Series III with Malabar type
MLT 1991 - Series III with Mysore type

Hybridisation and selection in cardamom
Yield evaluation of promising cardamom selections
Evaluation of synthetics

Effect of feruliser levels on the yield of cardamom
under natural shade

Influence of micronutrient on the yield of cardamom
under natural shade.
(Micronutrient requirement studies)

Integrated nutrient management
( organic and inorganic manures ) in cardamom

Pest management in cardamom

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

Effect of thrips damage on the
capsule quality and yield of cardamom

Bio-ecology of natural enemies of
major pests of cardamom

Mudigere and Pampadumpara

Mudigere and Pampadumpara

Mudigere and Pumpadumpara

Mudigere, Appangala
Sakleshpur and Thadiyankudisa:

Mudigere, Appangala,
Sakleshpur and Myladumpara

Mudigere
Mudigere

Mudigere

Mudigere and Pamapadumpara

Mudigere and Pampadumpara

Mudigere

Mudigere

Mudigere
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3.2
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42
4.3
4.4

4.5
4.6
4.7

4.8

5.2
53
5.4

5.5

LARGE CARDAMOM

Germplasm collection, description and evaluation

Comparatve yield trial (1991 )

Studies on the leaf spot disease of large cardamom

GINGER

Germplasm collection, description and evaluation

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

Multilocation tnial
MLT 1996 - Series IV

Maximisation trial on ginger

Effect of seed treatment on rhizome rot of ginger

Biocontrol studies on rhizome rot of ginger

Evaluation of germplasm for quality

TURMERIC

Germplasm collection, description and evaluation

Initial evaluation trial (1IET )
Comparative yield trial (CYT)

Multilocation tnial

MLT 1996 - Series IV

Survey and indentification of disease causing

organisms 1n turmeric and screening of
turmeric germplasm against diseases
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Gangeok
Gangtok

Gangtok

Solan, Pottangi, Pundibari,
Kumarganj, Dholi and Raigarh

Pottangi and Solan
Pottangi and Solan

Pottang:, Kumarganj, Chintapalls,
Solan, Pundibart and Raigarh

Solan
Solan and Dholi
Solan

Solan

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

Pottangt, Jagtial and Dholi
Pottangi, Dholi and Jagual

Pottang:, Dholi, Pundibar, Jagtial,
Kumarganj and Raigarh

Dholi and Jagtial
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5.6

57

58

6.2

6.3

6.4

653
6.6

~J
N

73

7.3.1

732

74

Chemuical control of Taphrina leaf spot disease of turmeric

Investigation of the casual organism of turmeric
rhizome rot disease occuring in N. Telengana Zone

Quality evaluation of germplasm collection / varieties

TREE SPICES

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

Mululocation trial in clove

Mulceilocation trial in cinnamom
Vegetative propagation in nutmeg,
clove and citnnamom

Drip irrigation in clove and nutmeg

Biofertilizer trial in tree spices

CORIANDER

Germplasm collection, maintenance and evaluation

Initial evaluation trial

Multilocation trials

MLT 1993 - Series II

MLT 1996 - Series 111

Comparative yield trial of leafy type coriander

Jaguial

Jagtial

Solan

Yercaud, Pechiparai,
Thadiyankudisai and Dapoli

Yercaud, Pechiparat and Dapols

Yercaud, Ambalavayal,
Thadiyankudisai and Pechiparat

Yercaud, Thadiyankudisai
and Pechiparai

Yercaud

Yercaud

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

Jugudan, Guntur, Hisar,
Coimbatore and Dholi

Jagudan, Jobner, Coimbatore,
Guntur, Hisar and Dhol:

Jobner, Jagudan, Guntur,
Dholt and Coimbarore,

Dholi and Coimbatore
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76
7.7

7.8

7.9

7.10

8.2
83
8.4

8.5
8.6

8.7

8.8

Mutation breeding 1n coriander to evolve
varieties with earliness and resistance to disease

Response of coriander to date of sowing and row spacing
Response of coriander varieties to seed rate

Survey to study the disease incidence, collection
and identification of casual organism

Studies on wilt and powdery mildew management
in coriander / Biocontrol of wilt in coriander

Quality evaluation in coriander

CUMIN

Germplasm collection, description, evaluation
and screening against diseases

Ininial evaluation trial
Comparative yield trial

Multilocation trial
MLT 1994 - Series 11

Preliminary yield trial
Preliminary row trial

Mutation studies and hybridisation
programmes in cumin

Irrigation schedules for cumin with reference
to yield and blight disease

Blight disease control by manipulation of
Agronomic practices

Evolving control measures against
cumin wilt disease including crop rotation

Integrated management of pests and diseases of cumin
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Jobner and Coimbatore

Jobner
Jobner

Dholi

Coimbatore

Jobner

Jobner and Jagudan

Jagudan
Jagudan

Jobner and Jagudan

Jagudan
Jagudan

Jagudan

Jagudan

Jagudan

Jobner

Jobner and Jagudan
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9.2
9.3
94
9.5

9.6
9.7

9.8
99

10.
10.1

10.2
10.3

10.3.1

10.3.2

Epidemological study of Alternaria blight of cumin

Quality evaluation in cumin

FENNEL

Germplasm collection, description, evaluation and
screening against diseases

Varnetal tral in fennel
Initial evaluation tnal
Preliminary row trial on fennel

Mululocation trial
MLT 1994 - Series 11

Mutation studies and crossing programmes in fennel

Response of Rabi fennel to irrigation,
nitrogen and phosphorus

Quality evaluation studies in fennel

Weed control studses in fennel

FENUGREEK

Germplasm collection, maintenance, evaluation
and screening against diseases.

Initial evaluation trial ( IET )
Multilocation trial

MLT 1993 - Series 1

MIT 1995 - Series 111

Jobner and Jagudan

Jobner

Jobner, Jagudan, Hisar and
Dholi

Jagudan
Jagudan
Jagudan

Jobner and Hisar

Jagudan

Jagudan

Jobner

Hisar

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

Coimbatore and Jagudan

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

Guntur, Jagudan, Coimbatore,
Dholi, Hisar, Kumargan) and Jobner
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10.4 Evolving varieties resistant to powdery mildew Jobner and Jagudan
through mutation breeding and crossing programme

10.5 Effect of time of sowing and spacing Coimbatore, Dholi, Hisar
on the yield of fenugreek and Kumargan)

106 Response of fenugreek to Nitrogen, Phosphorus Jobner
and Rhizobium cultures

10.7 Biocontrol of root rot disease Coimbatore

Discipline/Crop wise distribution of technical programme of AICRPS in 1996-97

Crop Crop Crop Crop Quality Total
Improvement Producuon Protection Evaluation Projects
Black pepper 3 1 5 - 9
Cardamom 3 3 1 - 7
Large Cardamom 2 - 1 - 3
Ginger 4 1 2 1 8
Turmeric 4 - 3 1 8
Tree Spices 3 3 - - 6
Conander 5 2 2 1 10
Cumin 7 1 4 1 13
Fennel 6 2 N 1 9
Fenugreek 4 2 1 - 7

Total Projects 41 15 19 5 80
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List of closed projects 1996 - 97

CARDAMOM

1. Manurial experiment / NPK trial Mudigere
in cardamom under uniform shade

2. Estimation of loss due to cardmom Mudigere
shoot borer

3. Determination of number of sprays Mudigere
for thrips control

4. Cultural and chemical control of Mudigere and Pampadumpara
thrips and capsule borer

GINGER
1. MLT 1991 - Series Ill Pottangi and Solan
2. Standardisation of rhizome size in Dholi
ginger for higher yield
TURMERIC
1. Effect of spacing on yield of turmeric Dholi
SEED SPICES

1. Multi location trial in cumin

Jobner, Jagudan and Hisar
MLT 1989 - series |

2. Respanse of fenugreek to weed Jobner
management.



BLACK PEPPER

1.1  Germplasm collection, description and
evaluation

Panniyur, Sirsi, Chintapalli, Yercaud and Dholi

In the germplasm collection of cultivated
types of black pepper, 65 accessions are main-
tained at Panniyur. During the year (1996-97),
58 accessions flowered and Nilgiris (PRS 39)
recorded the maximum green berry yield of 6.0
Kg/vine followed by Kumbakodi (4.25 Kg) and
Karimunda lll (4.08 Kg). Maximum number of
spikes was produced by Nilgiris followed by
Kottanadan. Twenty two new accessions were
also added to the germpiasm collection at
Panniyur centre, durning the year from NBPGR
Regional Centre, Vellanikkara, Kerala.

Seventy cultivated and 20 wild black pepper
accessions were collected and maintained at
Sirsi. During the period 1995 to 97, wild pepper
accessions were collected from Malemane and
Devimante ghats forest areas and cultivated
accessions from Sirsi, Siddapur, Honnavar and
Kumta. Twenty two germplasm accessions were
planted in 1995 in arecanut plantation at Sirsi
for assessing their performance. Of the 22
germplasm, Munda recorded the maximum
mean plant height (164.8 cm), while ‘Kuchung’
recorded the highest mean number of laterals
per vine (13.8) during the second year of growth.
Among the cultivars, ‘Kumbakodi' recorded the
naximum mean leaf length (17.5 cm) and leaf
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breadth (13cm).

The Chintapalli centre holds 16 cultivated and
29 wild accessions of pepper germpiasm which
included four new wild collections viz,
Maredumilli Acc. No.2 and Acc.No 3,
Gujjumamidi valsa Acc.No. 1 & 2. Among the
cultivated types, Panniyur - 1 has recorded the
highest yield (3.93 Kg/vine). In the wild collec-
tions, Maredumilli accessions recorded maxi-
mum yield of 0.46 Kg pepper/vine.

Germplasm holdings at Dholi consists of
seven cultivated and one wild indigenous type
and their performance are being studied.

A total of 106 black pepper accessions in-
cluding three wild types are maintained at
Yercaud. The cultivated accessions (103) were
obtained from IISR (37), RRS, Panniyur (50),
Local Hills (14) and from other hiliy areas (12).
The 45 accessions planted during 1992-93 flow-
ered, the yield and yield characters observed.

1.2 Inter varietal hybridizatior‘n to evolve
high yielding varieties

Panniyur

In the inter varietal hybridization programmes,
490 OP progenies/hyrbids are maintained. The
vines vary in age from two to 10 years. During
1996-97, yield was recorded from 190 cultures.
Inthe evaluation, Cul.4879 (Uthirankotta OP) re-
corded the maximum green berry yield of 9.52
Kg/vine followed by Cul.5089 (Irumanian OP)
and Cul.5621 (Kuthiravaly OP) with 8.42 and
7.38 Kg/vine respectively.
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1.3 Mulitilocation trial

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

Panniyur, Sirsi and Chintapalli

To compare the performance of released
pepper varieties, the trial with eight cu'tures/va-
neties was laid out in 1990 at Panniyur with two
checks. During 1996-97, all the entries tested
were on par with respect to green berry yield
per vine, the highest green berry yield of 2.24
and 2.23 Kg/vine were obtained with Cul.1558
and Cul.5128 respectively.

The trial was laid out at Sirsi as an intercrop
in arecanut plantation during 1993 with cultivars
viz, Panniyur-1, Panniyur-2, Panniyur-3,
Panniyur-5, Uddakare, Karimalligeswara,
Cul.856, KS-88 and Subhakara. Among the en-
tries, Panniyur-3 continued to be vigours in
growth with maximum plant height (235.6¢cm)
while Panniyur-5 recorded maximum number of
laterals per vine (42.8).

1.3.2 Multilocational trial
(MLT 1991-Series 1V)

Panmyur, 8Sirsi, Chintapalli, Yercaud,
Ambalavayal and Pampadumpara

With the objective to evaluate the perfor-
mance of released varieties of pepper with prom-
iIsing cultivars at different locations, the MLT
series |V was laid out at five centres with 14 va-
rieties / cuitures.

In the MLT laid out in 1993 (13 cultures/vari-
eties) at Panniyur, none of them showed superi-
ority with respect to green berry yield.

In the trial with 14 variehes/cultures laid out
in field during June 1996 at Chintapalli, morpho-
logical observations were recorded.

At Ambalavayal, the trial laid out in 1992, all
vines came to bearing in 1995. The 1996 crop
was harvested during February 1997 and bio-
metrical observations recorded. Panchami re-
corded the highest green berry yield(1.96Kg) per
vine followed by Panniyur-4(1.17Kg).

In the MLT [aid out in 1992 (14 treatments)
at Pampadumpara, biometrical observations and
reaction to pests and diseases were recorded.
Fourteen entries are under evaluation in the MLT
at Yercaud in which 10 entries have flowered.
Among the 10 entries, Panniyur-3 has performed
well under shevroy conditions.

1.4 lrrigation - cum - fertilizer requirements
on black pepper and arecanut in a
mixed cropping system.

Panniyur and Sirsi

The irrigation cum fér’tilizer trial of pepper and
arecanut mixed cropping system at Sirsi (laid
out in 1992) consisted of three levels of irriga-
tion {main plot) and four levels of fertihzer on
Panniyur-1 variety grown on arecanut standards.

Treatments

Main plot treatments (Irrigation levels)
I, IW/CPE = 1.00 30mm water (30 1/ palm/ vine / ddy)
|, IW/CPE = 0.66 20mm water (20 1/ palm / vine / day)
{, IW/CPE = 0.33 10mm water (10 |/ paim/ vine / day)



Sub plot treatments (fertilizer levels)

M, Control

M, 50:20:70 NPK g/vine
M, 100:40:140 NPK g/vine
M, 150:60:210 NPK g/vine

The fertilizer treatments and irngation were
imposed on the three years old vines during May
1995. Recommended doses of fertilizer
(100:40:140 NPK g/palm/year) were applied to
arecanut. The observations recorded during
1996-97 showed no significant differerce with
respect to irngation levels. All the manurial treat-
ments were significantly superior to control with
respect to yield of black pepper and arecanut
without showing any significant difference
among M1, M2, and M3 fertilizer treatments.
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1.5 Phytophthora foot rot and nematode
disease management in black pepper

Panniyur, Sirsi and Chintapall

At Sirst, the tnial was conducted in farmers
field with eight treatments for six consecutive
years. Neem cake and phorate were applied to
all vines for nematode management. The treat-
ments were imposed before the onset of mon-
soon and repeated 30 days after first applica-
tion. The results were recorded at monthly inter-
vals for three months commencing from 30 days
after imposition of treatments. The results pre-
sented in Table-1 revealed that the disease In-
cidence was least (7.78%) in the treatment T-8
(Al cultural practices + 1Kg of neem cake + Phor-
ate 3G(30g) + Bordeaux mixture (1%) spray and

Table 1. Phytophthora foot rot and Nematode disease management in black pepper at Sirsi

Treatment % _of _incidence Mean (%) of
1991-92  1992-93  1993-94  1994-95 199596  1996-97 incidence

T1 20.00 5333 50.00 56 66 60.00 40.00 46.66
T2 56.67 43.33 3300 36.66 33.33 26.00 3816
T3 1000 26.27 23.33 23.33 26.66 16.00 2101
T4 23.33 33.33 20.00 2333 20.00 16.00 22 66
T5 667 2677 20.00 20.00 20.00 13.00 17.74
T6 3.33 20.00 13.33 13.33 16.66 6.60 12 20
T7 1000 2677 1000 13.33 20.00 6.60 14.45
T8 0.00 16.67 6.66 10.00 1000 3.30 778

C.D. (5%) 0.69 1.22 2.48 1.83 1.80 1.33 1.55
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drench for first round + second round with
Akomin (0.4%) spray and drench + third round
with Ridomil MZ-72 WP as spray and drench).
This was followed by the treatment T-6 (All cul-
tural practices + Bordeaux mixture (1%) spray
and drench as first round and Akomin (0.4%)
spray and drench as second round) with the dis-
ease Incidence of 12.20% as against control
(46.7%).

At Panniyur, the trial was conducted (1991-
96) with nine treatments (including control). The
pooled mean data presented in Table-2 re-
vealed that the treatments T_ [All cultural prac-
tices + 1Kg neem cake + 3g a.I. photatel/vine +

BM spray as first + 0.2% Akomin spray and
drench as second round] and T, [All cultural prac-
tices + 1Kg neem cake + 3g a.i. phorate /vine +
BM spray + 0.2% copper oxy chlonde drench]
recorded minimum defoliation (7.0%), foliar yel-
lowing (4.0 to 4.5%), death of vines (0.07 to
0.13%) and phytophora infection (4.98 to
6.10%). Since the cost of application was less
in T, than T, T, could be recomended as the
most economic treatment.

The new experiment laid out at Sirsi (1996-
97) in six locations with five treatments consist-
ing of different fungicides/bio agents + FYM. The

Table 2. Phytophthora foot rot and Nematode disease management in black pepper at Panniyur(1991-96)

Treatment Defoliation Foliar yellowing Death of vines Fungal pollu.
T1 20.5 11.86 2.07(1.60) 7.58
T2 15.8 11.30 0.67(1.08) 648
T3 8.2 7.5 0.67(1.08) 756
T4 1.3 85 0.93(1 20) 556
T5 9.9 5.8 0.60(1.05) 4.92
T6 7.0 4.40 0.13(0.79) 498
17 7.0 4.50 0.07(0 75) 6.10
T8 9.9 640 0.40(0 95) 430
T9 11.7 9.40 0.93(1.20) 7.22

CD(5%) 2.96 1.49 0.10 NS

Values in parantheses are transformed ones



resul's presented in Table-3 showed that dis-
ease incidence was least (26.79%) in black pep-
per vine which was sprayed and drenched with
Akomin (0.3%) twice viz, before the onset of
monsoon as first round and during the month of
August as second round.

Three years result at Chintapatlli for the man-
agement of Phytophthora foot rot and nematode
disease indicated that all cultural practices plus
1Kg neem cake + 3g a.i., Phorate (soil applica-
tion) + Akomin (0.3%) could reduce the disease
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incidence.

1.6 Biological control of Phytophthorafoot

rot of black pepper
Sirsi, Panniyur and Chintapalli

Biocontrol studies against the foot-rot disease
caused by Phytophthora capcisiwas conducted
in pot culture at Sirsi. The trial had treatments
with antagonistic organism, fungicides and neem
cake. The trial was laid out at Sirsi with 7 treat-
ments ( Table-4 ). The antagonistic organisms

Table 3. Phytophthora foot rot disease management in Black pepper at Sirsi (1996-97)

Treatment Periggli'gecg{ggase
Control 61.74
Bordeaux mixture (1%) spray and Copper oxychloride (0.2%) drench 30.73
Akomin {0.3%) spraying and drenching twice 26.79

Bio agent (T.viride) to the base of vine @ 50g and 5Kg FYM/vine 46.80
Akomin (0.3%) spray + Bio agent (T.viride) 42.87
CD(5%) 2.52

Table 4. Biological control of Phytophthora foot rot of Black pepper at Sirs
Treatment Per cent disease incidence

1993-94  1994-95 199596  1996-97+  Mean
Trichoderma viride 46.66 20.00 26.66 33.33 31.66
T harzianum 2000 16.66 30.00 40.00 26.66
Laetiseria arvalis 26.66 23.33 33.33 53.33 34.16
Bactllus subtilis 33.33 2333 3333 56.66 36 66
Bordeaux mixture (1%) spraying +
Copper oxychloride (0.2%) drench 20.00 13.33 16 66 23.33 18.33
Neem cake @ 100g/pot of 3-4 Kg soll 5333 43.33 56.00 63.33 5399
Untreated control 80.00 56 66 63.33 73.33 68.33
C.D(5%) 1.26 1.34 2.27 1.86 1.62
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were applied to soil along with neem cake be-
fore application of infected material. Fungicides
viz., Bordeaux mixture (1%) and copper oxychlo-
ride (0.2%) were used (as spray and drench).
The four years (1993-97) pooled data revealed
that among the antagonistic organisms, Tricho-
derma harzianurn was effective in reducing the
disease incidence (26.7%) as against untreated
control (68.3%).

The study at Chintapall consisting of three
treatments viz., T.harzianum as soil application
+ spray, T.harzianum soil application alone and
drenching with copper oxychloride. The results
of the studies at Chintapalli during 1996-97 re-
vealed that least per cent disease incidence was
noticed in the treatment with T_harzianum as soil
application + spray in both sterfized and

unsterlized soils.

1.7 Management of Phytophthora foot rot
disease in black pepper

1.7.1 Observational trial for the control of
Phytophthorafoot rot disease of black
pepper in farmer's field.

Panniyur

The experiment to assess the effect of chemi-
cal and soil amendments on the foot rot disease

of black pepper was modified by including
biocontrol agents with treatments comprising soil
application of neem oil cake. Trichoderma
harzianum and Akomin a specific fungicide ef-
fective against Phytophthora alone and in com-
bination which was compared with the most ef-
fective treatment from the previous experiments
- Spraying 1% Bordeaux mixture + drenching
copper oxychloride and application of 1 Kg neem
cake as treatments and untreated check as con-
trol. The trial was laid out at two locations viz., at
PRS, Panniyur and at Kannoth Estate, Payam,
irritty. The disease incidence was low during the
period. The intensity of leaf inflection showed

no significant difference between treatments.

1.7.2 Studies on the chemical control of
nursery disease of black pepper
(Solarisation studies for the control of
plant diseases)

Sirsi and Panniyur

The experiment was taken up in Sirsi under
three different light intensities viz., 7.21 K lux
(high), 3.3 K lux(medium) and 0.48 K lux (low)
consisting of eight different chemical treatments.
Vigorous growth was observed in medium light
intensity. Bordeaux mixture (1%) spraying and
drenching at 15 to 20 days interval showed less
monrtality of cuttings (23.33%) when raised un-



der medium light intensity ( Table-5).

Studies at Panniyur revealed that spraying
and drenching with 0.2% Akomin followed by
spraying and drenching with Bordeaux mixture
(1%) reduced the disease incidence. The ex-
periment was later ‘modified by including
biocontrol and soil solarization as treatments
using biocontrol agents viz., Trichoderma
harzianum and T.viride together with the most
effective Bordeaux mixture as treated check and
untreated check as control.

1.7.3 Phytophthora foot rot incidence with
different density of black pepper in
arecanut garden.

Sirsi

The experiment was laid out at Sirsi in 1996-
97 with different densities as per treatment viz.,
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25, 50, 75 and 100 per cent of the arecanut stan-
dard with black pepper vanety Malligeswara The
experiment I1s In progress.

1.8 Control of scale insect in black pepper

Pampadumpara

The experiment is to be laid out as per the
technical programme.

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

Pampadumpara

The survey is yet to be conducted at differ-
ent locations of Idukki district in each village (3
gardens) during December 1997 by the
Pampadumpara centre.

Table 5. Chemical control of nursery diseases of black pepper at Sirsi
Treatment Per cent disease incidence
1992-93  1994-95 199596  1996-97 Mean
Bordeaux mixture (1%} spraying 53.33 4333 40.00 43.00 44.91
Difolatan (0.2%) spraying 46.66 46.00 50 00 43.00 46 41
Bordeaux muxture (1%) spraying + 40.00 30.00 26.66 2333 29.99
drenching 33.33 40.00 36.66 35.83
Difolatan (0.2%) spraying + drenching 33.33 40.00 40.00 40.00 4250
Chiorothalonil (0.2%) spraying 50.00 40.00 46.66 40.00 42 49
Cheshnut compound drenching 4333 3000 33.33 30.00 3416
Chiorothalonil {0.2%) spraying + drenching 4333
Control 76 66 66 66 73.33 56.00 68 16
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CARDAMOM

2.1  Germplasm collection, description and
evaluation

Pampadumpara and Mudigere

The Pampadumpara centre holds 91
germplasm accessions consisting of 77 cuiti-
vated and 14 wild types. This includes five new
local collections and cultivated types made from
Pampadumpara area. Altogether 77 types were
evaluated and among these 69 types yielded.
The highest yield of 547.9 g and maximum num-
ber of capsules per plant (3590) was registered
by MBP. The high yielding types identified in
the evaluation are MBP, S-1, PS-9,
Veeraputhran, PS-12, MCC-34, Compound
panicle, PS-10 and PS-7.

The intensity of thrips infestation was lowest
(9.08%) in Veeraputhran and highest (21.28%)
in SL and borer infestation was minimum
(0.15%) in PS-9 and maximum (0.58%) in MBP.

A total germplasm holding of 245 accessions
are being maintained at Mudigere from 1989 to
1990, restricting the evaluation to 195 collec-
tions. The 195 collections planted in 1989 are
being evaluated for the agronomic characters
for last six years and yield for four years and
the promising accessions are being identified.
The mean data of six years (1991-97) with re-
spect {o yield and yield components were also
studied. Among the 195 germplasm accessions

Acc.No.103, 99, 123, 105, 114, 74, 95, 111 and
101 were found supenor in green capule yield/
clump. Maximum capsule number/clump was
recorded in case of Acc.No.105 (2374), 101
(2263), 76(1782), 93 (1770) and 116 (1376).
During the course of evaluation, nine entries
have been lost and few additions were made
making the collections to about 250.

2.2 Multilocation trial (MLTs)
2.2.1 MLT 1988 - Series i

Mudigere and Pampadumpara

The trial was relad with 10 accessions at
Pampadumpara in 1994 as per the Xll AICRPS
workshop decision. Vegetatively propagated
planting matenals were used and the plants
came to yield in the last year. The highest yield
of 312.68 Kg/ha was obtained in Sel.800. The
total number of capsules was also highest (1929)
in Sel.800.

2.2.2 MLT 1991 - Series lll with Malabar type

Mudigere, Appangala, Sakleshpur and Thadiy-
ankudisai

As per the XI workshop decision, compara-
tive yield trial of promising cardamom ciones
(MLT 1991-Series IlIl) with Malabar types con-
sisting of 14 entries was laid out during 1992 at
Mudigere, Appangala, Saklehpur. At Mudigere
the trial was vitiated due to monkey menace and


http://Acc.No.103

no valid conclusion could be drawn and the con-
clusion drawn are tentative and hence needs
further confirmation. The available results indi-
cated that SKP - 14 1s a high yielder.

2.2.3 MLT 1991-Series |l with Mysore type

Mudigere, Appangaia, Sakleshpur and
Myladumpara

The MLT 1991-Series Il with Mysore types
consisting of five entnes viz, SKP-51 (Saklehpur)
MCC-12, MCC-21,MCC-85 (Myladumpara) and
control MCC-61 was laid out at Myladumpara,
Mudigere, Sakleshpur and Appangala in 1992
with an additional ‘Local control’

The trial at Mudigere was discontinued due
to monkey menace.

2.3 Hybrization and selection in
cardamom.

2.3.1 Yield evaluation of promising
cardamom selections

Mudigere

Polycross nursery was established with
promising selected clones of Mudigere and prog-
eny testing was done (1990 to 1993).

2.3.2 Evaluation of synthetics

Mudigere

Promising progenies were identified and a
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new trial for evaluation of synthetics has been
laid out with these selections. Further few prom-
ising clones were identified as good general
combiners from the evaluation of synthetics and
they have been used for new experiment. Plant-
ing has been done and the study is in progress.

2.4 Effect of fertilizer levels on the yield
of cardamom under natural shade

Mudigere

The trial laid out during 1992 with graded lev-
els of fertilizer under natural shade using clonal
material of Mudigere-1. The treatments included
are i) 0-0-0, i1) 38-38-75, iii} 75-75-100, V) 100-
100-175 V) 125-125-200 and VI) 150-150-225
Kg NPK/ha.

Effect of fertilizer levels on the yield of carda-
mom under natural shade revealed that fertilizer
levels 75-75-150 Kg NPK/ha significantly in-
creased capsule yield (493Kg green capules/ha).

2.5 Influence of micronutrients on the yield
of cardamom under natural shade.
(Micronutrient requirement studies)

Mudigere and Pampadumpara

The trial was laid out at Mudigere (1992) with
seven treatments using micronutrients boron
and molybdenum. The influence of micronutn-
ents on the yield of cardamom Mudigere -1 un-
der natural shade revealed that response to mi-
cronutrients boron and molybdenum did not
show any perceptible difference in respect of
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capsule yield. The study was taken up at
Pampadumpara to study the effect of different
levels of boron, zinc and molybdenum on car-
damom and to assess the response of carda-
mom to different methods of application of mi-
cronutnients consisting of eight treatments. The
results of the study is not reported.

2.6 Intergratad nutrient management
(organic and inorganic manures) in
cardamom

Mudigere and Pampadumpara

The experiment was laid out during 1994 at
Mudigere with six treatments. The treatments
comprised of aifferent combinations of both or-
ganics and inorganic besides 100% organics and
inorganic manure. The preliminary result re-
vealed that application of organic and inorganic
mannures in d.fferent proportions did not influ-
ence the cardamom yield. The experiment to
assess the response of cardamom to higher yield
of fertilizer besides application of neem cake was
laid out at Pampadumpara (1994) with clones
of PV-I with six treatments viz, NPK-000 Kg/
ha, 75°75:150 Kg/ha, 100:100:175 Kg/ha,
125:125:230 Kg/ha, 180:180:225 Kg/ha,
75:75:150 Kg/ha + 0.5 Kg. neem cake/plant were
imposed in two split doses. The observation on
mean height, tillers/clump, panicle/clump,
branches/panicle, wet and dry weight of plants
were recorded during the current year.

2.7 Pest Management in Cardamom

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

Mudigere

Five plant based insecticides (Neem cake,
Neemark, Nimbicidine, Margolin, NSKE) were
compared for their efficiency to control thrips and
shoot and capsule borer of cardamom with
monochrotophos and phosalone and an un-
treated check consisting of seven treatments.
The plant based insecticides were sprayed thrice
in the month of March, May and August In the
insectiside treatments, the first spray was given
in the month of March with monocrophos fol-
lowed by two sprays of phosalone in May and
August. Treatment with three sprays of
monochrotophos-phosalone-phosalone recorded
least thrips damage (25.74%) followed by neem
cake (31.77%) and nimbicidine (34.66%). The
incidence of shoot and capsule borer was low
and no treatment difference could be seen.

2.7.2 Effect of thrips damage on the
capsule quality and yield of cardamom

Mud:gere

The qualitative damage caused to cardamom
capsule by thrips were assessed based on the
per cent scabbed surface area of capsule 15%
of the harvested and dried capsule had >33% of
the surface area scabbed. Observations re-



corded also showed reduction in capsule weight,
number of capsules in 100 g, husk weight, num-
ber of healthy seeds per capsule and oil con-
tent with increased thrips damage.

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

Mudigere

Documentation of natural enemies of the
major pests of cardamom with special reference
to cardamom thrips, shoot and capsule borer
were studied at Mudigere. Species of spiders
in the cardamom ecosystem, larve of chrysopa
sp. and certain predatory mites were observed
to be the predators of thrips. More often weather
factors contributes the population build up of the
thrips on cardamom.

The larvae of Conogethus punctiferalis un-
der field condition is being parasitised by
Xanthopimpla sp. A bacterial pathogen has
been observed under the field conditions which
checks the population.
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Closed project

2.7.4 Estimation of loss due to cardamom
shoot borer (1991-96)

Mudigere

Estimation of loss due to shoot borer was
done by recording observations on the capsule
yield loss in healthy and shoot borer affected
shoots. A total 120 healthy and damaged shoots
were examined in all the three cardamom types
viz., Mysore, Malabar and Vazhukka. The num-
ber of new shoots and panicles produced/
healthy and damaged suckers were also re-
corded. The capsule yield loss/panicle was to
an extent of nearly 40% in al: the cardamom
types. Reduction in the number ~f panicle/shoot
was also noticed due to shoot t:orer damage.
However, the number of new shonts produced
almost remained the same in both healthy and
damaged shoots ( Table-6 ).

A true estimation of yield loss was made by
recording observations on the number of shoots

Table 6. Effect of shoot borer damage on production of suckers, panicles and yield of cardamom at Mudigere

Malabar Mysore Vazhukka

No. of suckers/shoot

Healthy 0.23 0.33 0.36

Damaged 0.20 0.53 0.40
No. of panicles/shoot

Healthy 257 1.64 2.63

Damaged 1.96 1.51 1.91
No. of capsules/panicle

Healthy 33.35 15.70 33.42

Damaged 27.46 10.22 28.73
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damaged in one hectare plot. The total number
of hea thy shoots and the damaged shoots/ha
were counted. A total of 16 per cent of the shoots
were irfested by shoot borer in the plot. The
differer ce in the capsule yield per paricle be-
tween the healthy and damaged shoots was to
an exter:t of 8.93 g which was used for comput-
ing the v1eld loss/ha. The estimated yield loss
amountad to 79.86 Kg green capsules/ha
( Table 7 ;.

germplasm holdings 150 were evaluated and the
genotypes SG-30 (22.5 t/ha) and V,S-4 (20.8 V/
ha) were indentified as promisisng ones.

The Solan centre maintained 166
germplasm, 10 more new collections were also
added during the reported year. The collections
8G-227, 5G-694, SG-610, SG-54, SG-689 and
SG-554 recorded the maximum yield during
1996-97.

Table 7. Estimatior. of capsule yield loss due to cardamom shoot borer

Healthy Damaged

shoots shoots
Number of suckeis 24070 4447
No. of panicles / sucker 2.38 1.98
Capsule yield / panicle 50.53 41.60
Yield toss kg / ha (green) 79.86

GINGER

4.1 Germplasm collection, descripition

and evaluation
Pottangi, Solan and Dholi

At Pottangi, three more new cultivated gin-
ger accessions were collected from K.Nuagam
and Tikabali of Phulbani district making the total
germplasm collections to 158. It includes three
exotic and two wild collections. Of the 158

The Dholi centre maintained 26 accessions
and were screened against rhizome rot caused
by Pythium and Fusariumsp. No accession was
found to be resistant to the disease.

4.2 Initial Evaluation Trial

Pottangi and Solan .

Sixteen promising entries were evaluated
under the new IET at Pottangi during the year



1996-97. Vengara (21.88 t/ha) and Raigarh
(18.15t'ha) were the top yielders which produced
significantly higher yield than Suprabha.

An IET (1996) laid out with 16 cultures along
with check (SG-666) at Solan. Significant differ-
ence observed for yield per plot. However, none
of the cultures out yielded the check variety.
Cultures SG-674 and SG-699 were statistically
at par with SG-666.

4.3 Comparative yield trial

Solan and Pottangi

The CYT (1995) with five accessions with
check (SG-666) were evaluated at Solan centre
during the year 1995-96. In the two years yield
performance, SG-682 gave the highest yield of
13.6 t/ha and was almost at par with the check
SG-666 (12.6 t/ha)

A new CYT (1996-97) with six collections
along with check SG-666 was laid out at Solan
for the first year. Significant difference were ob-
served for yield. Accession SNR recorded the
highest yield of 23.3 t/ha and was on par with
the check SG-666 (21.7 t/ha).

fn the new CYT (1996-97) with six cultures
evaluated at Pottangi for the first year, the top
yielders were V E -2 (18.63t/ha) and V.S -
8(16.04 t/ha)
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4.4 Multilocation Trial
MLT 1996 - Series IV

Solan and Pottangi

The MLT 1996 Series IV with six entries viz.,
V,S,-2 and V,S.-8 from Pottangi, V.S,-8 from
Jagtial, SG-554 from Solan Acc.64 from lISR
were laid out at Pottangi and Solan for the first
time. Among the cultivars, the top yielders were
V,E,-2(15.97 Vha) and SG-554 (13.93 t/ha) than
the Suprabha (13.54 t/ha) at Pottangi. The trial
did not perform well at Solan centre due to the
late receipt of the seed rhizomes from the par-
ticipating centres.

4.5 Maximization trial on ginger
Solan

As per the decisions taken at the Xill Work-
shop, Jaipur maximization trial in ginger was laid
out at Solan with the variety Himgiri. Ginger rhi-
zomes were planted in a plot comprising
12 x 1M at a spacing cf 30 x 20 cm in 1996.
Besides the recommended practices, regular tr-
rigation schedule especially after sowing was
followed to ensure better germination. Rhizome
yield to the tune of 62.0 Kg/plot was recorded
which gave a converted yield of 31.15 t/ha.

4.6 Effect of seed treatment on rhizome rot
of ginger

Solan and Dholi

A seed treatment experiment with six differ-
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ent fungicides was conducted at Solan. The
results presented in Table - 8 confirmed that
the combination of seed treatment with Dithane
M-45 ( 0.25%) and Bavistin (0.1%) for 60 min-
utes along with soil application of Thimet 10G
(10 Kg ha ") gave best results in increasing seed
germination and yield as well as decreasing the
incidence of rhizome rot of ginger.

Another expenment conducted at Solan to
study the effect of duration of dipping (0,15,30,60
and 90 minutes) seed rhizome in a combina-
tion treatment of Dithane M-45 (0.25%) and
Bavistin (0 1%) on germination and rhizome rot
incidence and yield of ginger. The results indi-
cated that 60 minutes dip duration with a combi-
nation treatment to seed rhizome was quite ef-
fective in increasing the seed germination and
yield, as well as decreasing the incidence of rhi-
zome rot.

The effect of fungicidal seed dip treatment
using four fungicides and their combnations (six
treatments) was studied at Dholi. The minimum
soft rot disease incidence caused by Pythwum
was observed in seed dip treated with Ridomil
MZ (3g lit. ' of water) for one hour followed by
the treatment consisting of indofil M-45 (2 g/)
and Bawvistin (1 g/l).

4.7 Biocontrol studies on rhizome rot of
ginger

Solan

Studies were initiated in 1994 at Solan on
the effect of seed treatment/soil application of
biocontrol agents and in combination with seed
treatment of fungicides (six treatments) against
the ginger rtuzome rot disease. It was found
that fungicides had additive effect with biocontrol
agents like Trichoderma harzianum and

Table 8 Effect of seed treatment on rhizome rot of ginger (1996)
Treatment Germination Rhizome Yield

(%) rot(%) (kg/ 3m?) (tha)
Celest IDS/WS (0.25%) 65.50 8.00 3.00 1000
Aureofungin 46.15% sp. (200ppm) 6130 8.00 3.30 1100
Contaf 5E (0.05%) 70.58° 5.30° 3.90° 13.00
Captan (0.25%) 67.44 7.50 3.40 1130
Antracol (0.25%) 67.44 7.50 340 1130
Dithane M-45 (0.25%) +
Bawistin (0.1%) +
Thimet 10 G (10 kg / ha) as soll application  82.57° 2.50° 4202 14.00
Control 62 46 1230 2.00 6.70

CD (5%) 2.61

- 0229




T.hamatum in controlling the disease as wellas
increasing the seed germination and yield of gin-

ger. ( Table-9)

Table 9. Biocontrol of rhizome rot of ginger

[43]

Maximum essential o0il (2.1%) was recorded in
SKR and BDJR-1179. The dry matter recovery
was highest (23.12%) in SG-683.

Treatment Concentration Germination Disease incidence Yield
(%) (%) (%) (kg/3m?)  (t/a)

T,- THR 0.15(ST) 73.50 8.20 275 9.17
T, - THM 0.15 (ST) 63.70 8.20 2.8 9.33
T, - Indofil M-45  0.25 (ST) +
+ Bavistin 0.10 (ST) 71.40 7.00 2.95 9.83
T(T+T) 0.15 (ST) +

0.25+0.1 (ST) +250g/3m?  79.80° 2.90° 4.75* 15.83
T(T,+T) 0.15(ST) +

0.25+0.10 + 250 g/ m¥SA)  72.80 3.00 4,52 1510
T (Control) 70.70 7.40 3.42 11.40
CD (5%) 0.54
THR = Trichoderma harzanum THM = T. hamatum

4.8 Evaluation of germplasm for quality TU RMER[C

Solan

Forty six samples of ginger were analysed

for quality attributes viz., oleoresin, essential oil
and dry matter content. Among the accessions,
two collections viz., BDJR-1177 and Acc. 64 re-
corded the highest value of oleoresin (6.65%).

5.1 Germplasm collection, description and
evaluation

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

The Pottangi center collected three more
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cultivated types from Katringia, Phirngta and
Tikabali of Phulbani distnict making the total col-
lections to 200 consisting of 178 cultivated and
22 wild related species. Out of the 200 acces-
sions, 173 were evaluated. Among 153 acces-
sions of C. longa, PTS-12, PCT -8 and PTS-45
(42.0to 52.5 t/ha); among the 17 accessions of
C. aromatica, CAS -53, Chayapasup -1, CAS-
54 (28.0 to 31.0 t/ha), among the three acces-
sions of C amada, CAM-2 (41.5 t/ha) were found
promising.

One hundred and eighty five turmeric collec-
tions are being maintamed at Solan and major-
ity of them are local collections and the top yield-
ers are BDJR-1113, BDJR -1182, BDJR -1169,
BDJR -1182, BDJR-1148, PCS-2, PTS-10, ST-
345 and PTS-7.

The 56 germplasm collections maintained at
Dholi includes local as well as varieties from dif-
ferent states of India.

At present, 188 genotypes are being maini.-
tained at Jagtial. Based on duration, the collec-
tions are grouped into long, medium and short
duration types.

5.2 Initial evaluation trial

Pottangr and Dholi

An |ET 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, Allepey (Check),Roma (check) was laid

out at Pottangi.

Among the 15 cultivars, PTS-4 (30.81 t/ha.),
PTS-51 (27.88 t/ha) and PTS-16 (26.93 t/ha.)
were the top yielders.

In the IET of 10 cultivars at Dhol, Rajendra
Sonia (check) out yielded (38.65 t/ha) in com-
parison with RH-24, RH-57, N-24, Chaya puspa,
Vontimeeta and Kodur.

5.3 Comparative yield trial

Pottangi, Dholi and Jagtial

The new CYT with six accessions in each of
long and short duration types was laid out at
Pottangi. Among the long duration types, sig-
niftcantly higher yield was obtained by PTS-55
(20.77 t/ha), PTS-43 (17.09 t/ha), PTS-62 (16 88
t/ha) and Turmeric No.1 (16.88 t/ha). Among six
short duration types, PTS-59 (28.82 t/ha) and
PTS-52 (20 61 ¥ha) were the top yielders.

A CYT with seven entries was initiated in
1996-97 at Choli centre. The check (Rajendra
sonia) out yielded (39.99 t/ha) in comparison with
PCT-8 (26.73 t/ha) and PCT-11 (21.87 t/ha).

A CYT with short/long and medium duration
turmeric varieties were evaluated for growth and
yield characters at Jagtial (1996-97) to identify
high yielding types. Out of seven long duration
entries tested, JTS-6 gave significantly higher
yield (33.6 t/ha) followed by JTS-8 (30.22 t/ha)
while the check (Duggirala) recorded 29.44 t/ha



of fresh rhizomes. Out of 13 entries tested un-
der intermediate duration group, significantly
higer yield recorded in JTS-313 (29.22 t/ha) fol-
lowed by JTS-303 (26.99 t/ha) while check (CLI
317) recorded 18.88 t/ha of fresh rhizomes.

Among the seven entries tested under short
duration types, JTS-602 has given significantly
higher yield (25.25 t/ha) followed by JTS-601
(23.47 t/ha) while, the check (PCT -13) gave
19.24 t/ha fresh rhizomes.

5.4 Multilocation trial
MLT 1996-Series IV

Pottangi, Dholi and Jagtal

The MLT 1996 series IV with ten cultivars viz.,
RS-5, Rajendra Sonia (Bihar), PTS-12, PTS-62,
Roma (Pottangi), Acc. 360 and 361 (IISR), JTS-
1, JTS-2 (Jagtial) was laid out at Pottangi,Dholi
and Jagtal centres.

At Pottangi, PTS-43 and RH-5 registered
highest yield during the first year in the evalua-
tion of 10 entries. In the MLT with nine entries at
Dhol, the data observed that RH-5 and Rajendra
Sonia were the best for different characters stud-
1ed. RH- 5 yielded 47.3 t/ha followed by Rajendra
Sonia (42.3 t/ha) and other entries did not show
any significant difference in yield.

Out of 10 entries tested at Jagtial, singificantly
higher yield was recorded in JTS-2 (39.0 t/ha)
followed by JTS-1 (32.7 t/ha), Duggirala

[45]

(30.3 t/na) and Rajendra Sonia (25.7 t/ha).

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

Dholr and Jagtial

A survey was conducted by Dholi centre in
the turmeric growing areas of N. Bihar and dis-
ease samples were collected and the casual
organism was identified and isolated. It was ob-
served that leaf blotch incidence was more sen-
ous in comparison with the leaf spot in all the
districts surveyed.

Fifty six turmeric germplasm accessions at
Dholi were screened against disease and out of
which only Kohinur and G.L. Puram were graded
as resistant against leaf spot disease caused
by Taphrina maculans. The cultivar Kodur was
graded as highly resistant and G.L. Puram as
resistant to leaf blotch disease caused by
Colletotrichum capsici.

The turmeric germplasm at Jagtial was evalu-
ated against foliar disease viz. Colletotrichum
Taphrina and rhizome rot. The results showed
that majority of CLI and PCT cultures were sus-
ceptible to Colletotrichumleaf spot and rhizome
rot. Out of the 124 germplasm evaluated, 30,
91 and 120 lines were free from Taphrina,
Colletotrichum and rhizome rot incidence respec-
tively.
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5.6 Chemical control of Taphrinaleaf spot
disease of Turmeric

Jagtial

An experiment to control leaf spot disease
using seven fugicides viz. Difenconozole (0.1%}),
Propiconozole (0.1%), Ketazin (0.1%),
Mancozeb (0.1%), Carbendazim (0.1%), Cop-
per-oxychloride (0.3%) and Bordeaux mixture
(1%) was laid out at Jagtial Lower percentage
of disease index was registered with
Difenconozole followed by Propiconozole. How-
ever, the result obtained was not siginficant for
different fungicides applied. The mean fresh rhi-
zome yield and net incremental cost: benifit ra-
tio was higher in Carbendazim treatment fol-
lowed by Mancozeb.

5.7 Investigation of the casual organism
of turmeric rhizome rot disease
occuring in N. Telengana zone

Jagtial

The etiology of Turmeric rhizome rot disease
was studied at Jagtial. The fungus Pythium sp.
and Fusarum sp were Isolated from root and
rhizome of diseased plants.

5.8 AQuality evaluation of germplasm
collection / varieties

Solan.

Thirty five turmenc samples were analysed
for quality attributes at Solan. The highest
curcumin (6.08%) and oleoresin(15.32%) con-

tent were observed in PCT-1 Megha. The es-
sential oif was maximum (9.5%) in PTS-10 and
maximum dry recovery (30.5%) in PCT-5.

TREE SPICES

6.1 Germplasm Collection, Conservation
and Cataloguing of tree spices viz.,
Clove, Nutmeg and Cinnamon

Yercaud, Thadiyankudisal, Pechiparai and
Dapol.

A total of 13 elite clove hnes were identified
by Yercaud centre from traditional clove grow-
ing areas viz., Courtaliam, Nagercoil, and Kallar.
The progenies of those lines were planted in the
field(1993-94) and have been established weli.
The germplasm collection of cinnamon con-
sisted of 10 accessions of C.verum (nine from
lISR and one from HRS, Thadiyankudisal)and
one accession of C. cassia (collected from
Anamalai Hills) and are being maintained for
evaluation at Yercaud. In alispice, two more ac-
cessions were collected making a total of five
accessions at Yercaud, which includes one
varigated type also.

Under germplasm collection in clove 14 high
yielding selections from ISR and seven local es-
tate collections, are under evaluation at HRS,
Pechiparai. The growth characteristics of the
trees were recorded and all the selections are
In the pre-bearing stage Under the nutmeg
germplasm colléction, four grafts of ISR selec-
tion along with one selection from SHF,



Courtallam(planted in September 1991) and
seven other high yielding types collected from
Kanyakumari district( May 1994) are under
evaluation at Pechiparal. They are in pre-bear-
Ing stage and growth observations were contin-
ued in all the 12 types. The germplasm collec-
tion of cinnamon constituted of 12 selections
(which includes nine elite hnes from ISR and
three local estate collections) planted at
Pechiparai during September 1991 and 1994 are
progressing. Among these types, selection 63
has shown maximum plant height(539 cm),
maximum stem girth(33 cm) with maximum
branches(27 nos.) All the types flowered and the
trial is Iin progress.

The germplasm of nutmeg consisted of six
accessions (planted during September 1996) at
Dapoli and the growth performances are being
studied. A survey conducted by the centre dur-
ing the current year, around Dapol Tahasil and
five elite types have been identified based on
their yield and quality. Under Cinnamon, four
accessions viz., Konkan Tej, Sel.5(RCRS,

Table 10 Multilocation tnal in cinnamon
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Ratnagin) and ACC.No. 189 and Acc.No. 203
(ISR, Calicut) have been planted during 1991
and 1996 respectively are being evaluated.

6.2 Multilocation trial in clove
Yercaud and Pechiparai.

Six clove accessions viz., Sel-1,2,3,4,5 and
Kallar iocal are under evaluation at Horticultural
Research Station at Yercaud. The growth pa-
rameters were recorded periodically and among
them Sel-1 has performed well which showed
vigorous growth.

6.3 Multilocation trial in cinnamon

Yercaud, Ambalavayal, Thadiyankudisar and
Pechiparair

The MLT with five elite ines (from 1ISR,
Calicut) was laid out during 1992 in all the four,
centres. Coppicing of the plants were done and
the data recorded during September 1996 for
the first time from different accessions at
Yercaud are presented in Table-10 .

Selection Mean fresh leat Mean wet bark
yield {kg)/tree yield (g)/tree

Sel. 44 3.600 562

Sel. 53 2.400 880

Sel. 63 2.100 455

Sel 189 3.260 892

Sel 203 3 420 674
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At Ambalavayal, five accessions from ISR
along with Acc. No.1 and 2 of RARS,
Ambalavayal were added in the MLT laid out
during 1992. The biometric observations were
recorded and plants are coming up well. The
trees were coppiced during May1996.

6.4 Vegetative propagation in Nutmeg,
Clove and Cinnamon

Yercaud, Pechiparai and Thadiyankudisai

Epicotyl grafting techmques in nutmeg at dif-
ferent stages of scion and root stock were car-
ried out at Yercaud to standardise maximum
success through wedge grafting. The fresh
shoots collected from orthotrophic and
plageotrophic were used as scion matenals. The
root stocks used were with two, four and six

Table 11 Drip irngation studies in clove at Yercaud

leaved stages. The maximum success of 50.0
and 48.0% were recorded in two leaved stage
root stock in both orthotrophic and plageotrophic
scions respectively.

6.5 Drip irrigation in Clove and Nutmeg

Yercaud.

The dup srrigation experiment in clove laid
out at Yercaud during July 1992 consisting of
five irngation treatments ( identified for per-bear-
ing age upto the seventh year). The drnip system
was installed and was in operation since March
1994. Observations on growth parameters were
taken duning May 1997 and are presented in

Table-11. Among the treatments, dripping of
eight litres of water per day recorded maximum
plant height (209.0 cm ) and number of branches
per plant (48.0 nos.).

Treatment Mean plant height Mean No. of
(cm.) branches/plant
T,-Dripping of 2 lits ot water/day/plant 189 332
T,- “4lits ! 198 350
T,- "6lts ! 203 39.6
T,-“8lts ' 209 48.0
T,- Potwatering 8 Iits " 150 23.2




6.6 Biofertilizer trial in Tree spices
Yercaud

Clove

An experiment with biofertilizers

(Azospirilliurm and phosphobacteria) and organic
fertilizers was conducted in 15 years old clove
trees at Shevroys by the Yercaud centre. Inor-
ganic and biofertilizers were appiled in two split

Tabte 12. Growth and yield attributes in clove
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doses during June and September. The results
presented in Table-12 indicated that among
the different treatments, application of the rec-
ommended dose of fertilizers (100 Kg FYM,400
gN, 3509 P,0, and 1200 g K,O /tree/year) with
Azospiriflium and phospohobateria (50 g each/
tree/year) recorded the highest green bud yield
of 3.51 and 3.97 Kg/tree/year in 1995-96 and
1996-97 respectively. The other growth charac-

Mean tree Annual increase  Mean No. of Mean 100  Mean green
Treatment ginth intree gith  buds/cluster bud weight bud yieid
(cm) (cm) (9 (Kg)

95-96  96-97 9596 96-97 9596 96-97 95-96 96-97  95-96 96-97
T, -Control
(50 g FYM )
+ 50 g bone meal) 2863 3025 212 162 68 70 196 187 212 230
T,-100 Kg FYM+
400gN350gP
and 1200 K,Oftree/year 3072 3176 250 1.04 69 73 218 217 298 352
T,- T,+50 g each of
Azospirilium and
phosphobacteria/tree/year 3322 3550 494 22 76 78 216 219 351 397
T,- 75% of T,+50 g each of
Azospirilhum
and phosphobacteria/tree/year  31.84  33.52 348 168 74 75 207 210 276 367
T,- 50% T,+50 g each of
Azospirillium
and phosphobacteriaftree/year ~ 30.10  32.00 223 190 7.0 72 195 206 270 355
CD(5%) NS 1.52 - — 036 031 029 028 020 0.21
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ters were also maximum in the same treatment.
The soil microflora also showed positive trend
in the plots received Azospirillium and
phosphobacteria.

Nutmeg

A similar experiment was conducted in one
to five years old nutmeg at Yercaud. The
treatmental details are in the Table-13. The two
years result indicated that the application of 100
Kg FYM, 400 g N, 300g P, O, and 12009 K, O/
treefyear along with 50g in each of Azospirillium
and phosphobacteria recorded the maximum
yield of 528.1 and 620.5 fruits per tree per year
during 1995-96 and 1996-97 respectivly. The
population dynamics of the soil microflora also
increased after 60 days of application of the bac-
terial inoculants.

CORIANDER

7.1  Germplasm collection maintenance
and evaluation

Jobner, Jagudan, Coimbatore, Guntur, Dholi and
Hisar

The Jobner centre maintains a total of 730
coriander accessions which includes 105 exotic
collections. In the evaluation of 97 accessions,
nine accessions performed better in yield than
check (Rcr-41). The promising accessions iden-
tified are UD-347, UD-340, UD-262, UD-294.
Based on different characters the germplasm
accessions were also classified.
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The stem gall disease in coriander appears
in a serious form at Danta (Sikar) as well as
Baramur, Jhalawar and Kota districts of
Rajasthan. Thirty seven germplasm entries of
coriander were tested against stem gall disease
caused by Protomyces macrosporus by the
Jobner centre. The screening was continuously
undertaken at farmers’ field in Danka (Sikar).
The variety Rcr-41 was continuously found to
be tolerant and other were susceptible to the dis-
ease. Eleven entries of coriander were also
screened against root knot nematode
(M.incognita) in the field at Durgapura. The ac-
cessions UD-475, CS-4'and CS-6 were found
resistant while UD-373 was highly susceptible
at Jobner.

The coriander variety Rcr-20 (UD-20) devel-
oped by Jobner centre which has been recom-
mended for release during the Xlll workshop of
ATCRPS (Jaipur), has now been released by
the State Seed Varietal Evaluation Committee
meet on Oct. 10-11, 1996. The variety has been
recommended for heavy soils of Southern and
Eastern Rajasthan including Kota, Baran,
Ihalawar and Bundi areas of the state.

The Jagudan centre had a total of 166 en-
tries consisting of 26 exotic and 140 indigenous
accessions in coriander. The centre has retained
53 accessions from 166 collections evaluated.
None of the seven tested cultivars was found
either resistant or tolerant against powdery mil-
dew disease as well as root knot nematodes in
the screening at Jagudan.
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The Coimbatore centre is maintaining a total
of 182 coriander accessions. During the period
three accessions each from Jobner and Hisar
were added to the germplasm. All the acces-
sions were evaluated and the highest yield
among the accessions was registered in CS-89
and CS-102. The pre-release cultures viz, Jco-
64 and ATP-77 are under MLT in Tamil Nadu.

Local surveys conducted by the Guntur cen-
tre in the predominantly coriander growing ar-
eas of the state (Prakasam, Kurnool, Cuddupah,
Ananthapur) in collaboration with NBPGR, RC
Hyderabad resulted in 110 conander collections.
The centre at present holds 235 coriander ac-
cessions including five exotic accessions. Sev-
enty five collections have been evaluated dur-
ing the period and LCC-177 recorded highest
yield of 133 and LCC-137 with 1267, 1250, 1200
and 1167 Kg/ha respectively.

Altogether 95 germplasm accessions have
been collected and maintained at Dholi, out of
which 10 entries were found promising with re-
spect to growth and yield. Out of 80 entries
screened against disease at Dholi, two entries
were graded as highly resistant against stem gall
disease.

During the year 1996, Hisar centre collected
40 entries trom Jobner centre. Fifty eight ac-
cessions of coriander were evaluated using RCr-
41 and Narnaul selection as check. Thity two
hnes gave higher seed yield than the check
(Narnual selection) and 26 lines yield higher than
RCr-41.

7.2 Initial evaluation trial (IET)

Coimbatore, Dholi, Guntur, Hisar and Jagudan

The IET carried out at Coimbatore during
Rabi 1995-96 and 1996-97 with 10 accessions
along with check (CO.3). Studies on plant and
yield characters revealed that the accessions
differed significantly for the yield potentialities in
both the years. All the accesslons tested were
found to be low yielders compared to CO.3.

Eleven promising conander collections were
evaluated under IET at Guntur with Sadhana as
check. LCC-128 observed to be promising
which recorded significantly highest yield of 1150
Kg/ha over check.

The trial was iaid out at Dholi with 10 entries
for the second year and observations recorded.
The maximum yield of 2222 Kg/ha was obtained
by Acc.No.UD-684 consecutively in the second
year. The variety ATP-77 retained the maximum
plant height (111.67cm) followed by UD-20
(109.33cm).

The preliminary yield evaluation trial-1 (PYT-
I) with 12 entries at Jagudan revealed that yield
difference were not significant. Average of two
years data revealed that the entry JCO-373 was
the only high yielder compared to control. In
PYT-lI at Jagudan three years pooled analysis
revealed that yield differences were not signifi-
cant and none was superior to check (G.C-2).



Inthe IET carried out during 1952-93 to 1995-
96 at Hisar with nine acessions, the seed yield
of these lines varied from 1270 Kg/ha (DH-132)
to 1720 Kg/ha(DH-52) closely followed by DH-
13 (1700 Kg/ha) at DH-48 (1600Kg/ha) during
1995-96. The pooled data is presented in
Table-14.

7.3 Multilocation Trials
7.3.1 Multilocation trial (MLT 1993-Series ll)

Jobner, Jagudan, Coimbatore, Guntur, Hisar and
Dholi
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The MLT 1993 with nine entries consisting
of three entries from Jobner, two each from
Haryana, Jagudan and Guntur was laid out in all
coriander centres viz., Jobner, Jagudan,
Coimbatore, Guntur, Hisar and Dholi centers.

At Hisar, 11 entries were tested along with
Narnaul Selection (Check). Significant difference
were obtained for all the morphological param-
eters observed. Maximum seed yield was ob-
tained in DH-36 (2020 Kg/ha) which was
satistically at par with CC-964, DH-38, JCO-123,
UD-4486, JCO-64, UD-447.

Table 14. Initial evaluation trial (IET) in Coriander during 1992-96 at Hisar
Accession Seedyield ( kg/ha)
number

1992-93 1993-94 1994-95 1995-96 Mean
DH-7 1420 1350 1600 1650 1510
DH-13 1690 1700 1650 1750 1700
DH-28 1330 1400 1520 1380 1410
DH-48 1560 1500 1710 1630 1600
DH-52 1700 1660 1750 1750 1720
DH-54 1310 1300 1750 1630 1500
DH-84 1370 1400 1600 1380 1440
DH-132 1370 1430 1280 1000 1270
DH-138 1520 1400 1360 880 1320
Pant Haritima(Check) 1270 1300 1250 1210 1260
CD (5%) 23 2.8 32 4.1
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Of the nine entries of coriander evaluated in
MLT at Jobner, the entry UD-446 recorded maxi-
mum grain yield of 1563 Kg/ha closely followed
by UD-447 (1188 Kg/ha), Rer-41 (1116 Kg/ha).
JCO-123 (923 Kg/ha). The mean yield perfor-
mance of the entries over 1993-94 to 1995-96
presented in Table-15 showed the maximum
yield of 1281 Kg/ha by UD-446 followed by Rcr-
41 (1272 Kg/ha). The entry UD-446 was early

in flowering (68.8 days), compared to Rcr-41
(82.9 days).

The MLT-1993 conducted with 11 entries was
concluded during 1995-96 at Jagudan centre.
Even though there is significant difference in
yield, none of the entry was superior over con-
trol. Pooled results of three years, data showed
that the entries CC-964, CC-462, ATP-77 and

Table 15. Mean performance of coriander entries evaluated in MLT at Jobner (1993-94 to 1995-96 )
Yield (kg/ha) Days to flowering

Entry

93-94 94-95 95-96 Mean 93-94 94-95 95-96 Mean
UD-446 1316 964 1563 1281 71.0 67.5 68.0 68.83
UD-447 1656 839 1188 1228 80.5 74.5 76.3 77.10
JCO-64 1313 682 827 941 60.3 56.8 58.0 58.36
JCO-123 1765 755 923 1147 64.3 59.0 62.3 61.86
DH-36 2083 800 784 1222 775 67.8 70.0 n.ar
DH-38 1368 740 895 1001 80.8 70.0 74.0 74.93
ATP-77 514 485 332 444 51.0 53.8 50.8 51.87
ATP-102 375 496 430 434 51.0 513 50.8 51.03
RCr-41 1904 797 1116 1272 85.5 82.8 80.5 82.93
CD (5%) 3.02 1.20 4.63 1.83 — — — -
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JCo-123 were high yielders, but it was on par Eleven entries including CO.3 as check was

with control Table-16 evaluated during rabi 1995-96 and 1996-97 at

Table 16. Yield performance of coriander in comparative yield trial at Jagudan

Yield (Kg/ha) Average % increase

Entry yield over control
1993-94 1994-95 1995-96 Kg/ha

CC-462 1635 813 917 1121 3.03
CC-964 1653 862 1111 1208 11.12
ATP-77 1496 746 1083 1108 1.83
ATP-102 1476 653 993 1041 —
DH-36 1199 600 666 822 —
DH-38 982 539 639 720 —
J.Co-64 1542 831 882 1035 —
J.Co-123 1653 787 875 1105 1.56
UD-446 1306 694 715 905 —
UD-447 949 659 673 760 —_
G.C-2 (Check) 1394 878 993 1088 —

CD (5%) 1.81 2.02 2.05 1.87
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Coimbatore. The data on plant and yield char- yield, the Iines tested exhibited significant de-
acters 1s furnished in Table-17. In respect of viation In both the years. However, the mean

Table 17 Multiiocatton trial in coriander ( 1995-96 and 1996-97)

No. of umbels/ No. of umbellets / Yield
Acc. plant umbel {kg/plot) Estimated
No yield
(kgha)

1995-96  1996-97 Mean 1995-36  1996-97 Mean 1995-96  1996-97  Mean
DH 36 18.20 1776 18.48 4.80 5.30 5.05 0.216 0336 0.276 276

ATP 102 2113 18.90 20.01 4.60 7.30 5.82 0.403 0.332 0.367 367

CC 462 23.87 15 66 19.76 5.07 5.83 5.45 0.400 0.449 0424 424

JCO123 1900 1560 17.30 513 4.93 5.03 0700 0750 0.725 725

UD 446 19.60 1500 17 30 4.93 4.53 4.73 0.618 0.518 0568 568

ATP 77 14 83 11.66 1324 413 4.93 453 0.583 0.620 0.601 601

DH 38 21.33 18 30 19.81 4.40 460 450 0.330 0.350 0340 340

1080 17 80 1573 16.76 5.6 5.1 5.4 0.883 0850 0.866 866
748 23.53 11.60 17.56 52 5.7 55 0.667 0.610 0.638 638
462 16.50 1173 13.61 53 5.2 5.3 0.352 0.370 0.361 361
CO 3 19.93 16.50 177 54 44 44 0.883 0.950 0.916 916

CD(5%)  2.34 196 - NS NS - 0025 0019




yield was high (916 Kg/ha) in the check (CO.3).
Among the entries, lower incidence of wilt was
observed in accessions DH-36, DH-38, CO.3
and JCo-64.

The MLT with nine entries with Rajendra
Swathi (Check) was laid out at Dholi and yield
and yield contributing characters recorded. The
yield differences were significant and UD-446
gave the highest yield (1990 Kg/ha).

7.3.2 Multilocation Trial - 1996 Series LI}

Jobner, Jagudan, Guntur, Dholi, Coimbatore and
Hisar

The MLT-HII (1996) with 13/15 entries from
Jobner, Hisar, Jagudan, Guntur and Coimbatore
was laid out at six coriander centres. The yield
levels were low in the trial laid out at Jobner and
was therefore cancelled. The trial will be again
taken up in Rabi 1996-97 at Jobner.

AtJagudan, the yield difference were found
non-significant in the MLT laid out during 1995-
96. whereas, the entry DH-13 was found sig-
nificantly superior over control during the year
1996-97.

The tnal laid out at Hisar (without the entries
from Coimbatore and Jagudan) along with Hisar
Anand and Narnaul Selection as checks. Sig-
nificant differences were observed for all the pa-
rameters studied. Maximum seed yield of 2150
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Kg/ha was recorded in Hisar Anand which was
satistically at par with UD-648, UD-685 and these
three entries were satistically superior to Narnual
Selection which yielded 1560 Kg/ha.

Nine entries were evaluated in the MLT at
Guntur. Among the entries LCC-15 (Gunturen-
try) recorded significantly highest yield of 1117
Kg/ha. whereas, the Jobner and Hisar entries
recorded lower yield than the check (Sadhana).

Nine entries along with check (CO.3) was
tested during rabi 1996-97 at Coimbatore. The
data revealed that there was considerable varia-
tion among the entries tested. In respect of
yield, the lines tested exhibited significant varia-
tion. All the entries tested were found to be low
yielder as compared to CO.3.

The MLT was conducted with 11 entries along
with Rajendra Swathi (Check) for the first year
at Dholi (1996-97). The maximum yield of 2361
Kg/ha was obtained by UD-686 in the evalua-
tion.

7.4. Comparative yield trial of leafy type
coriander

Dholi and Coimbatore

A CYT conducted at Dholi, with 11 entries to
study the green leaf yield at 40, 55 and 70 days
after sowing of coriander. The variety Pant
Haritima was observed significantly superior for
greenyield due to its late flowering. The vanety
is rated as the best green yielder even, at later
stage of crop. The varieties UD-446 and UD-
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447 were next superior in green leaf yield.

Eleven leafy types along with CO.3 were
tested for the efficacy of herbage yield duning
Rabi-Kharif 1996-97 at Coimbatore. In both the
seasons, the entnies tested, registered signifi-
cant difference for leaf yield. Acc. EC-232666
recorded higher leaf yield (12.14 g/plant). The
entries UD-485 and EC-279047 were the next
best with 10.40 and 11.01g green leaf per plant
respectively and were supenor in leaf yield than
check CO.3 (9.50 g/plant).

7.5 Mutation breeding in coriander to
evolve varieties with earliness and
resistance to diseases

Jobner and Coimbatore

Twenty progenies of coriander derived from
5.10,15 and 20 Kr doses of gama radiation (to
UD-20) were evaiuated at Jobner in the IET
along with Rer-20 and Rcr-41 as checks. The
trial was initated in November 1993 and the
vegetative and reproductive characters were re-
curded. The progenies differed significantly for
ali characters studied except branches per plant
and umbellets per umbel (1995-96). The three
years mean performance (1993-94 to 1995-96)
revealed that the progeny 10 Kr-15 produced
maximum mean grain yield of 596 Kg/ha fol-
lowed by 5 Kr-14 (575 Kg/ha), 20 Kr-5 (574 Kg/
ha) and 5 Kr-68 (5§71 Kg/ha). On the basis of the
yield performance, three progenies viz., 5 Kr-14
(UD-684), 5 Kr-68 (UD-685) and 20 Kr-5 (UD-
685) were identified and inciuded is new MLT.

7.6 Response of coriander to date of
sowing and row spacing

Jobner.

The experiment consisted of 15 treatment
combinations including five dates of sowing
(15 and 25th Oct., 4, 14 and 24th Nov.) and a
row spacing of 20, 30 and 40 cm was conducted
during rabi 1994-95 and 95-96 at Jobner. The
observation on yield and yield attributing char-
acters recorded and harvest index was also
worked out. Two years experimental findings
revealed that maximum seed yield of 2032 Kg/
ha was obtained with 25th Oct. sowing at 30
cm row spacing but was satistically at par with
the sowing on same date at 20 and 40 cm (1893
and 1952 Kg/ha respectively) and at 4th Novem-
ber sowing at 20, 30 and 40 cm (1910, 1997
and 1865 Kg/ha respectively). The interaction
effect of date of sowing and row spacing on plant
height, harvest index and seed yield was signifi-
cant.

7.7 Response of coriander varieties to
seed rate

Jobner

The experiment comprising of three variet-
ies (Rcr-41, UD-20 and UD-436) and five seed
rates (12, 14, 16, 18 and 20 Kg/ha) comprising
15 treatment combinations was conducted dur-
ing rabi 1994-95 and 1995-96 at Jobner. The
growth, yield and yield contributing characters
recorded and harvest index worked out Two
years experimental findings revealed that Rer-
41 and UD-20 gave the highest seed yield of



1459 and 1430 Kg/ha respectively with 16 Kg/
ha seed rate and UD-436 gave maximum seed
yield of 973 Kg/ha with 12 Kg/ha seed rate. The
interaction effect of varieties and seed rate on
harvest index and straw yield was significant.

7.8 Survey to study the disease incidence,
collection and identification of casual
organism.

Dholi

Survey was conducted consecutively during
1995-96 and 1996-97 by Dholi centre in differ-
ent conander growing areas viz., Muzaffarpur,
Siwan, Gopalganj, Darbaanga, Vaishali and
Samstipur and incidence of stem gall disease
recorded. The study revealed that the stem gall
disease was very serious in coriander under
Bihar.
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7.9 Studies on wilt and powdery mildew
management in coriander / Biocontrol
of wilt in coriander

Coimbatore

The biocontrol studies on coriander wilt, con-
ducted in three seasons during Rabi 1994-95,
1995-96 and 1996-97 at Coimbatore with the
variety CO.3. Pre-sowing seed treatment with
bio control agent T. viride, T harzianum, Bacillus
subtilis and Pseudomonas flourescens was
tested for their efficacy as compared to the fun-
gicide carbendazim. The three years study
showed significant difference in controlling wilt
disease. Coriander seed treatment with T. virde
@ 4 g/kg was found to be effective in reducing
the wilt disease. The incidence was reduced to
5.3% as against 28.3% in untreated plot
( Table-18 ) which also reflected the yield of co-

Table 18. Biological control of coriander wilt (1995-96 and 1996-97)

Treatment Mean wilt incidence ~ Mean(%) Yield (Kg/ha) Mean yield
1995-96 1996-97 1996-97 1995-96 1996-97 1996-97 (Kg/ha)

ST with T.viride 6.0 4.5 45 53 3895 3875 3855 3875

(4 gkg) (14.18) (13.44) (12.11)

ST with T.harzianum 8.5 6.8 48 6.7 320.0 3310 3420 3310

(4 g/kg) (16.95) (15.12) (12.11)

ST with B.subtilis 12.5 10.5 8.5 10.5 3100 3025 2950 302.5

(10 g/kg) (20.70)  (18.91) (16.95)

ST with P.fluorescens 16.7 8.7 10.2 13.2 2950 2850 2750 285.0

(10 g/kg) (24.12) (17.15) (18.63)

ST with carbendazim 6.5 5.6 5.3 5.8 385.0 350.0 315.0 350.0

(2 g/kg) (14.77) (13.69) (12.92)

Control 36.6 283 200 28.0 1680 1620  156.0 162.0
(37.23) (32.14) (26.57)

CD (5%} 2.76 224 218 7.44 8.66 7.47

(Figures in parentheses are transformed values); ST = Seed Treatment
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nander. The three years study showed that T.
viride treatment showed significant difference
in respect of yield. The mean yield was signifi-
cantly higher in seed treatment with T. viride with
387.5 Kg/ha as against very low yield of 156 Kg/
ha obtained in untreated plot. The cost: benefit
ratio was better with T. viride treatment.

7.10 Quality evaluation in coriander

Jobner

The volatile oil content of nine entries of cori-

ander tested under CYT, were determined at
Jobner. The volatile oil content ranged from 0.25
t0 0.4% in coriander seeds. The maximum vola-
tite oil of 0.4% was observed in UD-446, UD-
447, JCo-123, DH-38 and JCo-64. The mean
performance of entries for volatile oil contents
estimated over three vyears are
(1993-94, 1994-95, 1995-96) presented in
Table-19. The highest mean volatile oll of 0.38%
was recorded in JCo-64 followed by 0.35% in
JCo-123.

Table 19. Mean performance of coriander entries in MLT at Jobner (1993 - 1996).

Entry Mean grain Volatile oit % Mean
Yield 1993-94 1994-95 1995-96 Mean yield
(kg/ha) (Ifha)
UD-447 1227 0.30 0.30 0.40 0.333 4.085
UD-446 1280 0.25 0.30 0.40 0.316 4.044
RCR-41 1272 0.33 0.30 0.30 0.316 4.019
J.Co-123 147 0.35 0.30 0.40 0.350 4.014
J.Co-64 940 0.35 0.40 0.40 0.383 3.600
DH-36 1223 020 0.30 0.25 0.250 3.057
DH-38 1001 0.10 0.30 0.40 0.266 2.662
ATP-77 443 0.40 0.30 0.30 0.333 1.475
ATP-102 433 0.35 0.30 0.35 0.333 1.441




The coriander entries of out station MLT re-
ceived from Hisar on analysis for volatile oil was
compared with Jobner variety. The volatile oil
content in different entries of Hisar varied from
0.3 10 0.4% and maximum content was recorded
in UD-446, UD-447, DH-38, ATD-77, CC-462,
CC-964 and narnual selections. On compari-
son of volatile oil content of entries grown at
Jobner as well as Hisar revealed that there was
no difference in the volatile oil contents.

CUMIN

8.1 Germplasm collection, description,
evaluation and screening against
diseases

Jobner and Jagudan

The Jobner centre added 14 new cumin col-
lections from Kekri (Ajmer), Bilada(Jodhpur),
Jetaran (Pali) and Merta (Nagour) areas mak-
ing the total to 265 accessions which consists
ot 10 exotic collections.

In the disease resistance screening
programme (1996-97) at Jobner it was observed
that out of eight entries of cumin screened
against wilt disease, the per cent mortality due
to wilt incidence was lowest in UC-223 (5.0) fol-
lowed by UC -220(12.5) with the grain yield of
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313 and 269 kg/ha respectively.

Extensive survey was carried out by the
Jagudan centre and collected 45 new diverse
cultures of cumin during 1996-97. Out of the to-
tal 212 accessions (7 exotic and 205 indig-
enous), 142 accessions were retained at this

centre.

In the disease resistance screening
programme, eight exotic entries were screened
at Jagudan, out of which four entries viz., EC-
232684, EC-243373, EC-243375 and EC-
109635 were found resistant against Fusarium
wilt disease during 1996-97. Twenty six cumin
entries were screened against blight axd pow-
dery mildew disease at Jagudan during 1996-
97. None of the tested cultures were found re-
sistant/tolerant to powdery mildew disease.

8.2 Initial evaluation trial
Jagudan

In the 1ET-l (1993-94) with 10 entries at
Jagudan, the yield differences were found sig-
nificant among the entries. The entry EC-279081
recorded significantly the highest yield (907 kg/
ha) which was 31.25% higher than the check
GC-2-(690 kg/ha.)

The pooled analysis of tour years yield data



[62]

presented in Table-20 indicated the better per-
formance of EC-279081, which gave significantly
the maximum yield (870 kg/ha).

The IET -1l inttiated in 1996-97 with 12 en-
tries was vitiated due to the physotlogical disor-
der at the flowering stage.

8.3 Comparative yield trial

Jagudan

The CYT (1995-96) with seven entries at
Jagudan was vitiated due to the unknown physi-

ological disorder at the flowering stage. During
1995-96 the yield difference observed was sig-
nificant among the entries and none of the entry
was found significantly superior over the con-
trol. But the wilt resistant entry EC-232684 had
given 6.57% higher yield (710 kg/ha) than con-
trol.

8.4 Multilocation Trial
MLT 1994-Series li
Jobner and Jagudan

In the MLT 1994-Series I, eight entries viz.,

Table 20 Yield performance of cumin in initial evaluation tnal- I at Jagudan
Yield Average % Increase
Entry (kg/ha) yield over
1993-94 1994-95 1995-96 1996-97 (kg/ha) contro}

EC-232684 695 667 668 615 661 -
EC-243373 421 738 640 627 607 -
EC-243375 548 738 582 528 599 —
EC-279053 644 778 722 716 715 —_
EC- 279054 646 789 799 801 760 3.68
EC-279081 684 939 949 907 870 18.69
EC-109635 753 883 698 770 776 5.87
EC-59 757 661 701 792 728 —
JC-105 656 722 803 724 726 —
GC-2 (Check) 763 789 689 690 733 -
CD (5%) 1.35 NS NS 1.70 1.13




ucC-217, UC-220, UD-223 and RZ-19 from
Rajasthan, JC-147, EC-279081 and EC-232684
from Gujarat including local check were evalu-
ated at Jobner (1995-96). The yield and yield
attnbuting characters were recorded and the
entries showed significant variability for days to
flowenng, umbels per plant, test weight and grain
yield. The entry UC-223 recorded maximum
grain yield of 313 Kg/ha followed by UC-220 (296
Kg/ha) and JC-147 (284 Kg/ha). The mean per-
formance over 1994-95 and 1995-96 indicated
the supenor performance of UC-223 {292 Kg/
ha) followed by UC-220 (241 Kg/ha)and UC-217
(213 Kg/ha). The entry UC-223 also showed low
wilt incidence (5.63%).

The tnial with 10 entries conducted at five dif-
ferent locations of Jagudan showed significant
yield ditterences among the entries in all loca-
tions except at S.K.Nagar. The pooled data (five
locations) revealed non-significant differences.
However, the entry JC-59 gave maximum yield

(674 Kg/ha)
8.5 Preliminary yield trial in cumin

Jagudan
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The pretiminary yield tnal on cumin with 22
entrnies was conducted at Jagudan during 1995-
96. The expernment was vitiated due to the un-
known disease and/or physiological disorders at
flowering stage.

8.6 Preliminary row trial (PRT) in cumin

Jagudan

A PRT was conducted (1996-97) with 48
entries at Jagudan with a spacing of 30 cm be-
tween two rows. The grain yield ranged from 629
to 1304 Kg/ha. In PRT, the entries JC- 94-37,
JC-94-159, JC-94-252, JC-94-32, JC-94-148,
JC-94-69 and JC-94-263 were found promising.

8.7 Hybridization programme in Cumin

Jagudan

These F, seeds (collected during 1995-96)
were sown. Observations recorded in the prog-
enies of the crosses between GC-2 x Hairy
Cumin and GC-2 x White flower Cumin and
seeds collected separately for F, studies.

In the hybridization programme the following successful crosses were made and seeds harvested.

Parent No. of F, seeds Purpose
harvested
GC-2 x Hairy Cumin 147 For inhertance study
Hairy Cumin x GC-2 128 '
GC-2 x White flower 103 “
White flower x GC-2 124 “
GC-2 x EC-2326844 188 For wilt resistance
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8.8 Irrigation schedules for Cumin with
reference to yield and blight disease

Jagudan

An irngation experiment with five treatments
was conducted at Jagudan to workout ideal irri-
gation schedule for cumin crop with reference to
yield and blight disease ( Table-21 ). The high-

8.9 Blight disease control by
manipulation of Agronomic practices

Jagudan

An experiment with five treatments was laid
out at Jagudan to find out the factors influenc-

Table 21. Yield of Cumin as affected by different irrigation

Treatment (Kg/ha) Yield

T-1 Two irngations 513
(1. at sowing tme + 8 10 10 DAS)

T-2 Three irrigations 656
(1.e at sowing time + 8 to 10 DAS + 30 DAS)

T-3 Three wrrigations 725
(1.e at sowing time + 8 to 10 DAS + 40 DAS)

T-4 Four rngations 860
{1 e at sowing time + 8 to 10 DAS + 30 & 50 DAS)

T-5 Five irngations 898
(i.e at sowing time + 8 to 10 DAS + 30, 50 & 70 DAS)

CD (5%) 85.53

est yield of 838 kg/ha was obtained with five irri-
gations (at sowing, 10, 30, 50 and 70 DAS). How-
ever, It was at par with four irrigations (at sow-
ing, 10, 30 and 50 DAS). Blight disease did not
appear during the year.

ing blight disease.

The grain yield of cumin did not get influ- -
enced by various treatments. And blight disease
did not appear and therefore no valid conclu-
sion could be drawn.



8.10 Evolving control measures against
Cumin wilt disease including crop
rotation

Jobner

To control cumin wilt disease, an experiment
with six treatments viz., soil solarisation, seed
dressing with Captan (0.33%), Bavistin (0.1%),
Thiram (0.3%) and Trichoderma(0.4%) was laid
out at Jobner under irrigated conditions. The dis-
ease incidence and yield showed significant dif-
ferences. The solarisation treatment reduced
disease incidence (31.89%) resulting in maxi-
mum grain yield of 198 kg/ha followed by Tri-
choderma (33.26%) with an yield of 135 kg/ha.
The control resulted in maximum disease inci-
dence (52.06%) and lowest yield of 87.5 kg/ha.

An experiment with 10 treatments was con-
~o~r 14 assess the effect of crop rotation on
vies a0l wilt intection of cumin at Jobner. The
experiment was inititated in 1984-85 and 12
years experimental data revealed that three
years crop rotation ie. cluster bean-cumin- clus-
ter bean - wheat - cluster bean - mustard re-
corded the highest yield of 257.6 Kg/ha and the
wilt incidence of 36.55% as against 81.5 Kg/ha
and 61.0% wilt incidence respectively under the
one year crop rotation with cluster bean.

8.11 Integrated management of pests and
diseases of cumin

Jobner and Jagudan

An experiment for the integrated manage-
ment of pests and diseases of cumin conducted
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at Jobner with four main treatments and 13 sub
treatments. The wilt incidence was recorded as
the per cent of plants wilted till maturity. Obser-
vations on blight and powdery mildew diseases
were made and number of aphids and thrips per
plant before and after 72 hours of each spray.
Basal application of T. harzianum in soil + seed
treatment with Carbendazim and soil application
of neem cake reduced the wilt desease. The
efficacy of fungicides (Mancozeb, Captafol,
Topas and Topsin-M), insecticides
(Monochrotophos and Acephate), Neem oil with
tipol alone and/or in combination with the basal
application could not be worked out due to the
poor occurance of foliar diseases (blight and
powdery mildew) and pests. In general, the inci-
dence of disease and pest in the sprayed plots
were almost nil.

An experiment to find out the economics of
integrated management schedule for diseases
and pests of cumin conducted at Jagudan with
three main treatments and 10 sub treatments
during1995-96 revealed that spraying of
Mancozeb was superior to manage the bhight
disease, in comparison to other fungicidal spray.
During 1996-97 wilt, blight and major insect pests
were not observed in the field.

8.12 Epidemiological study of Alternaria
blight of cumin

Jobner and Jagudan

Experiments were conducted at Jobner with
five dates of sowing at an interval of 10 days ie.
10", 20™, 30" Nov. and 10" and 20" Dec. to study
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the epidemiological parameters on the incidence
of blight in cumin. Observations recorded as the
percentage of plants wilted till maturity of the
crop. Blight disease did not appear during the
year (1995). However, the data on wilt incidence
showed that out of the five dates of sowing, the
minimum wilt incidence of 13.75% with highest
seed yield of 291 Kg/ha obtained in the early
sown crop (10" Nov.).

Studies were conducted at Jagudan, to quan-
tifty several epidemiological parameters, which
account the quantitative relationships of weather
factors, crop factors and pathogen/disease de-
velopment during an epidemic under natural
condition. There were five dates of sowing viz,
5", 15" and 25" Oct., 5" and 15" Nov. During
1995-96, blight disease intensity was observed
lowest in early sown crop (e. 5" Oct and 15*
Oct.) with highest yield. The relationship of me-
teorological (relative humidity and sunshine
hours) and biological factors (crop age) worked
out. During 1996-97 blight disease of cumin was
not observed.

8.13 AQuality evaluation in cumin

Jobner

The volatile oil contents of eight cumin en-
tries tested under MLT ranged from 2.8 to 3.6%.
The highest volatile oil of 3.6% was recorded in
JC-147 followed by UC-223(3.5%), UC-220
(3.4%). The total yield of volatile oil depends
upon the grain yield and percentage of volatile

oil present in the seed. The varieties having
higher volatile oil are important for value addi-
tion and export. The volatile oil yield was found
to be highest in UC-223 (11.0 lit/ha) followed by
JC-147 (10.2 livha) and UC-220 (10.1 lit/ha).

FENNEL

9.1 Germplasm collection, description and
screening against diseases

Jobner, Jagudan, Hisar and Dholi

The Jobner centre holds a total of 198 col-
lections (190 indigenous and eight exotic) which
includes 28 new collections (1996-97) made
from Malapura, Kekri-, Angor, Sindarath and
Khambal of Sirohi areas.

The Jagudan centre has a total of 280 col-
lections (259 indigenous and 21 exotic) out of
which 158 accessions were retained. Survey for
enrichment of fennel collection carried out dur-
ing 1996-97 gave 183 new diverse cultures.

Sixteen fennel entries (14 exotic, PF-35 and
GF-1) were screened against Rumularia blight
disease at Jagudan. Most of the rabi planted
exotic entries were found resistant against
Rumularia blight under natural conditions, ex-
cept EC-243376-1, EC-241499-2, EC-241499-
3 and GF-1 during 1995-96. During 1996-97
Rumularia blight has not appeared.

Twenty nine accessions of fennel were evalu-



ated at Hisar during 1992 to 1996. The seed yield
ranged from 245.0 g (HF 123) to 371.3 g (HF-
102) per 3 m long single row plot. Fourteen lines
gave higher seed yield than the highest yieldii.g
check (PF-35). The most promising lines identi-
fied are HF-102, HF-104, HF-106, HF-110, HF-
119, HF-120 and HF-122.

At Dholi, 34 germplasm have been collected
and maintained. Among the entries, RF-17 pro-

duced significantly higher yield.

9.2 Varietal trial in fennel

Jagudan

Five entries including check (GF-1) were
tested in the IET at Jagudan. The yield differ-
ences were significant and entry JF-192 gave
28.6% higher yield (2986 Kg/ha). The two years
pooled data showed that the entry JF-192 gave
38.84% higher yield (2123 Kg/ha) which is sig-

nificant over control (GF-1.)

9.3 Initial evaluation trial
Jagudan

Seven entries were tested in the IET at
Jagudan. The vyield differences among the en-
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tries were non-significant during 1995-96 and
1996-97. But the entry JF-200 gave 19.32%
more yield (2050 Kg/ha) than controtf.

9.4 Preliminary row trial on Fennel

Jagudan

In the PRT with 11 entries, yield differences
were significant and JF-183 recorded the maxi-
mum yield (3176 Kg/ha) and in another PRT with
12 entries yield differences were significant
among treatments and the entry JF-273 gave
36.83% higher yield (3370 Kg/ha).

9.5 Multilocation trial (MLT 1994-Series Il)

Jobner, Hisar and Jagudan

The MLT 1994-Series Il with eight entries
consisting of UF-12, UF-133, UF-134 (from
Rajasthan), JF-25, JF-29 (from Gujarat), HF-71,
HF-102 and HF-104 (from Haryana) along with
local check were evaluated at Jobner, Jagudan

and Hisar.

The results of the studies at Jobner indicated
that the entries differed significantly for all char-
acters except test weight. The mean perfor-

mance of entries evaluated over 1994-95 and
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1995-96 revealed the superior performance of
UF-125 ( Table-22 ) which recorded maximum
Table - 22

none of the entry was significantly superior to
control (GF-1). However, JF-29 gave 12.47%

Mean performance of fennel entries evaluated in MLT

Entry Yield (kg/ha)

1994-95 1995-96 Mean
UF-125 1375 1400 1488
UF-133 1075 1413 1248
UF-134 1188 1425 1300
JF-25 1350 1200 1275
JF-29 1213 1388 1300
HF-71 1113 1113 1089
HF-102 1275 1050 1163
Local check 1313 1100 1200
CD(5%) 1.32 3.87 1.95

mean grain yield of 1488 Kg/ha while, iocal check
provided 1207 Kg/ha. The variety was also dwarf
and early maturing type.

In the evaluation of CYT at Jobner, the data
on pooled analysis over three years (1994-95,
95-96 and 96-97) showad significant yield dif-
ferences among the treatments ( Table-23 ). But

higher yield (1939 Kg/ha) than control, but was
on par with control (1724 Kg/ha).

In the CYT at Hisar, significant differences
were obtained for all the parameters observed.
The maximum seed yield (2360 Kg/ha) was re-
corded in UF-125 closely followed by JF-25 and
HF-104 during 1994-95 while JF-25 recorded the

Table 23. Yield performance of fennel in comparative yield trial at Jobner
Entry Yield (kg/ha) Average yield
1994-95 1995-96 1996-97 (kg/ha)
JF-25 1417 1111 2405 1644
JF-29 1652 1333 2934 1939
UF-125 1342 970 2487 1599
UF-133 811 641 2539 1330
UF-134 898 689 2370 1319
HF-71 177 766 2370 1438
HF-102 1068 847 2270 1395
HF-104 - 804 2426 1615
GF-1 (Check) 1399 1205 2569 1724
CD (5%) 367 0.94 2.62 422




maximum seed yield (2094 Ky/ha) closely fol-
lowed by UF-125 and HF-104 during 1995-96.
These three entries viz., UF-125, JF-25 and HF-
104 gave significantly increased seed yield over

local check during both the years.

in the evaluation of CYT entries, the yield dif-
ferences were significant among the eight en-
tries (1995-96). An entry JF-29 gave 14.21%
higher yield (2934 kg/ha) than the control. None
of the eniry was found significantly superior than
control over three years but significant yield dif-

ferences were observed among entries.

9.6 Mutation siudies and crossing
programmes in fennel

Jagudan

Table 24. Particulars of crossing programme in fennel
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The crossing programmes were initiated in
Fennel at Jagudan Centre. The following crosses

were made during the year ( Table-24 ).

The 200 seeds of F, of Bloomless x GF-1
were sown during the year. Among those 165
seeds have germinated and the types were,
Bloomless - 33 plants, intermediate - 44 plants

and GF-1 - 88 plants.

9.7 Response of Rabi Fennel to irrigation,
Nitrogen and Phosphorus

Jagudan

An irrigation cum fertilizer trial in fennel with
three levels of irrigation, nitrogen and phosporus

were conducted at Jagudan. The data presented

Parent

Purpose

seeds harvested

GF-1 x Bloomless

GF-1 x EC-386375
{German culture)

For inheritance study

For dwarfness
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in Table-25 revealed significant effect due to
irrigation, nitrogen and phosphorus. IW/CPE
ratio of 1.0 recorded significantly higher grain
yield over lower level (0.6 IW/CPE) of irrigation.
Application of 90 KgN/ha recorded significantly
highest grain yield, but it was at par with 120

Kg N/ha . The application of phosphorus
(60 Kg P,O, /ha) produced significantly higher
grain yield and remained to be on par with
30 Kg P,0, /ha. The interaction effect of irriga-
tion, nitrogen and phosphorus was found non-

significant in respect of grain yield.

Table 25. Effect of irrigation and fertilizer levels on grain yield of fennel

A:  MAIN PLOT TREATMENTS

Irrigation levels Grain yield (Kg/ha)
|, -0.6(83.33mm CPE) 1500
l,-0.8(63.33 mm CPE) 1728
l,-1.0(50.00 mm CPE) 1864
CD (5%) 272.98
(The depth of irrigation will be maintained at 50mm at each irrigation)
B. SUBPLOT TREATMENTS
Fertilizer levels
Nitrogen level Grain yield Phosphorus leve! Grain yield
(Kgha) (Kg/ha) (Kg/ha) (Kg/ha)
N, =60 1626 P0=00 1509
N,=90 1795 P1=30 1717
N, =120 1771 P2 =60 1786
CD (5%) 109.75 109.75




9.8 Quality evaluation studies

Jobner

The volatile oil content of nine entries of fen-
nel (under MLT) ranged from 1.4 to 1.9%. Maxi-
mum volatile oil of 1.99% was recorded in UF-
125 with total volatile oil yield of 26.6 liv'ha fol-
lowed by 1.8% in UF-134 with oil yield of 25.6 Iit/
ha. The mean volatile oil content of entries evalu-
ated in 1994-95 and 1995-96 indicated that high-
est mean volatile oil 1.8% was recorded in UF-
125, UF-134, local and HF-71.

9.9 Weed control studies in Fennel
Hisar

The weed management experiment at Hisar
comprised of four herbicide treatments (viz.
fluchloralin, pendimethalin, isoproturon and
oxyfluorfen) each at two concentrations. And the
lower dose of herbicide was supplemented with
one hand weeding at 50 days after sowing. There
were 16 treatments. Fluchioralin was applied one

.day before sowing while the other pre-emer-
gence herbicides were applied three days after
sowing (DAS) as per the treatments. The major
weed flora observed in the experimental field was
Chenopodium album, C. murale, Coronopus
didymus, Tribulus terristris, Portulacca oleracea,
Cyperus rotundus and Cynodon dactylon. The
results idicated that the treatments significantly
reduced the weed population and their dry weight
compared with weedy check. The trial on weed
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control studies revealed that maximum seed
yield was recorded in weed free closely followed
by Pendimethalin at 1.0 Kg/ha + one hand weed-
ing at 50 DAS and Pendimethalin at 1.5 Kg/ha
without weeding.

FENUGREEK

10.1 Germplasm collection, maintenance,
evaluation and screening against
diseases

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

The Jobner centre holds a total of 320 ac-
cessions in Fenugreek including 12 exotic ac-
cessions. Five entries of fenugreek were
screened against root knot nematode
Meioidogyne incognita under infected field at
Jobner. Out of the five entries, UM-32, UM-117
and UM-128 were found resistant against root
knot nematode.

One hundred germplasm have been col-
lected and maintained at Dholi centre. Among
which eight lines are performing well. Fourty
three germplasm were screened against downy
mildew. No single entry showed highly resistant
reaction against the disease whereas, UM-302,
UM-9, RM-5, UM-29, J. Fenu-58, UM-66, RM-
1, HM-291, J. Fenu-115, Rajendra Kanti, C.F-
390, Sel-9, Sel-6, UM-30, JM-61, UM-304 and
UM-109 appears to be resistant.
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A toial of 146 accessions are maintained and
evaluated at Coimbatore centre. During the pe-
riod eight more accessions (four each) were
obtained from Jobner and Hisar centres. All the
accessions were evaluated during Rabi 1995-
96. And most of the accessions (104) gave
higher yield than the ruling variety (CO.1). The
cultures CF-390 and CF-169 identified and iso-
lated under the crop improvement programme
are under MLT at the Coimbatore centre.

The Guntur centre added 11 more new ac-
cessions making a total of 84. Among the new
collections, LFC-74 recorded highest yield of
1417 Kg/ha followed by LFC-77 and LFC-82 with
1367 and 1183 Kg/ha respectively.

The Jagudan centre holds 73 accessions,
which includes two exotic accessions. All the six
cultures of fenugreek screened were moderately
susceptible to M.incognita or M.javanica at
Jagudan. Ninteen entries were tested against
powdery mildew, an exotic culture EC-257566
and Kasuri Methi were found resistant against
the disease at Jagudan.

The new centre Kumarganj made extensive
surveys in the State of UP, Bihar, Rajasthan and
Haryana and made few fenugreek collections.
All the entries were evaluated and the perfor-
mance on the basis of yield was assessed.
Among the entries, HM-114 produced the high-

est grain yield followed by UM-304, HM-110, UM-
301 and NDM-3.

10.2 Initial evaluation triat (IET)

Coimbatore and Jagudan

In the IET at Coimbatore all promising en-
tries were evaluated and observations recorded
(Rabi 1995-96 and 1996-97) on plant charac-
ters and yield. In respect of yield, the entries dif-
fered significantly in both the years. The highest
yield was recorded by Acc. CF-464 and most of
the entries tested registered higher yield in com-
pared to CO.1.

Nine entries along with Methi local were
tested in the preliminary yield trial (PYT) at
Jagudan. None gave significantly higher yield
than check. However, JF-195 gave higher yield.
But pooled analysis of two years data showed
significant difference in yield among the entries.
The entry JF-195 gave maximum yield (1998 Kg/
ha) followed by JF-197 (1993 Kg/ha).

10.3 Multilocation trials
10.3.1 Muiltilocation trial (MLT 1993- Series Il)

Coimbatore, Jobner, Guntur, Hisar, Dholi and
Kumarganj

Eight entries were evaluated at Jobner dur-
ing 1993-94 to 1995-96. RMt-1 recorded the



maximum grain yield. None of the entry was sig-
nificantly superior over RMt-1 and or UM-143.
However, UM-143 was early in flowering (50
days).

The MLT consisting of 10 entrnies from differ-
ent coordinating centres conducted at Jobner
for the third year. The results indicated that the
entries differed significantly for varnous charac-
ters. UM-143 recorded maximum grain yield
(2597 Kg/ha) followed by UM-144, RMt-1, HM-
141, JF-102. The mean performance of the en-
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tries evaluated over 1993-94 to 1995-96

( Table 26 ) revealed that maximum gramn yield
of 2362 Kg/ha recorded in UM-143. This entry
was also early in flowering as well as showed
low incidence of powdery mildew compared to
RMt-1. The other promising entries 1dentified are
UM-144, HM-103 and HM-141.

At Guntur, among the eight entries tested,
UM-144 recorded the highest yield of 522 Kg/ha

which was significantly superior over the check

Table 26 Mean performance of fenugreek entries evaluated for gramn, powdery mildew incidence and days to

flowering during 1993-94 to 1995-96.

Entry Gran yield (Kg/ha)

1993-94 1994-95 1995-96 Mean
UM-143 2263 2227 2597 2362
UM-144 2144 2122 2428 2231
UM-103 2313 2209 2123 2212
HM-141 1833 2122 2376 2110
CF-169 1910 1588 2019 1839
CF-390 1708 1823 1816 1782
RMt-1 2790 2357 2409 2519
Local check 2359 1419 2025 1934
CD (5%) : 504 3.30 4.28 398
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(Lam Sel-1, 433 Kg/ha. The yields of other en-
tries were less than check. in the evaiuation sig-
nificant differences among the entries were ob-
served with regard to yield attributes like plant
height, Number of branches, Number of pods
per plant and Number of seeds per plant.

At Dholi, out of the eight entries tested, the
check {(Rajendra Kanti)} produced maximum
grain yield of 1551 Kg/ha.

The trial was conducted during Rabi 1995-
96 and 1996-97 with eight accessions and CO.1
as control at Coimbatore. The observations on
plant characters and yield were recorded. With
respect to yield the entries differed significantly
in both the years. The Acc. MH-141 registered
the highest yield (1063 K.g/ha).

The trial conducted at Jagudan with nine
entries gave significant yield differences among
the entries. None of the entry performed signifi-
cantly superior over control. However, entry JF-
145 and HM-103 gave higher yield than control.
The pooled results over three years showed
non-significant differences in yield.

Eleven entries of fenugreek including Pusa
Early Bunching, Hisar Sonali and Local check
were evaluated at Hisar in 1994-95 and 1995-
96. The data on yield and yield attributes re-
corded significant differences in all the param-

eters, except length of pod during both the years.
The maximum seed yield was recorded in Hisar
Sonali during both the years which was closely
followed by HM-103 and J. Fenu-148 in 1994-
95 and CF-390 and HM-103 in 1995-96.

10.3.2.Multilocation trial 1995 - Series lll

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

Eleven entries from different coordinating
centres were tested at Guntur. Among the en-
iries, JF-102 recorded highest yield.

Thirteen lines of fenugreek were tested un-
der CYT at Kumarganj. The entry HM-114 pro-
duced maximum grain yield (2647 Kg/ha) fol-
lowed ty UM-304 and HM-110.

The MLT 1995-Series lll consisted of 10
entries from different centres were evaluated at
Jobner and observations recorded. The results
indicated wice range of variability for number of
days to flowering, branches / plant, pods / plant,
grains / pod, test weight, grain yield etc. The entry
UM-302 recorcded maximum grain yield of 2534
Kg/ha closely fcllowed by UM-303 (2500 Kg/ha),
HM-110 (2344 Kg/ha), HM-294 (2188 Kg/ha) and
UM-304 (2153 Kg/ha).

The trial was laid out at Dholi (1996-97) with
12 entries including check (Rajendra Kanti). The
performance of the entries was studied and the



varieties gave significantly increased yield in
comparison with the check. HM-110 gave the
higher yield of 1875 Kg/ha followed by UM-303
(1805 Kg/ha) in comparison with check (1296
Kg/ha).

Eight entries along with CO.1 as check were
evaluated during Rabi 1996-97 at Coimbatore.
Considerable variation observed in respect of
plant height. Significant variation in respect of
yield among the entries were noticed and HM-
114 recorded the maximum yield (1373 kg /ha).

Eleven entries along with methi local as
check, were tested at Jagudan gave significant
difference in yield, but none of the entries gave
significantly higher yield than the check. How-
ever, entries JF-102, HM-291 and UM-302 gave
0.30, 0.18 and 0.13% higher yield than the check.
The pooled analysis of two years (1995-96 &
1996-97) data showed non-significant difference
in yield among the entries. However, the entries
UM-302 (1956 Kg/ha), UM-301 (1912 Kg/ha),
HM-110 (1861 Kg/ha), JF-102 (1832 Kg/ha) and
HM-114 (1820 Kg/ha) gave little higher yield than
check (1906 Kg/ha). The MLT-IIl at Hisar centre
consisted of 14 entries from different centres
showed significant difference in all the param-
eters tested and maximum seed yield was re-
corded in Hisar Sonali (2380 Kg/ha) which was
statistically at par with UM-301 and UM-302.
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10.4. Evolving varieties resistant to Powdery
mildew through mutation breeding and
crossing programme.

Jobner and Jagudan

Mutation studies were initiated in 1988-89 in
fenugreek (Rmt-1) with Gamma rays at Jobner.
Sixteen progenies derived from gamma rays
treated RMt-1 were evaluated and observations
recorded (1995-96). Of these, 14 progenies
showed increased yield. The prog:ny 764-3 re-
corded maximum grain yield (168.33 g) followed
by 5652-1 (160 g) and 764-2 (156.66 g). Fourty
four progenies of fenugreek evaluated in IET
from 1992-93 to 1995-96, observations were
recorded on yield and yield con:ributing charac-
ters. In the two years mean pe:formance, prog-
eny 40Kr-2-11 recorded maximum grain yield of
1900 Kg/ha followed by 40Kr-3-4 (1840 Kg/ha).
The progenies 40Kr-34 (1.20 score) and 40Kr-
1-15 (1.70 score) showed low incidence of pow-
dery mildew compared to RMt-1 (4.70 score).

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

Coimbatore, Dholi, Hisar, Kumarganj.

Experiments were conducted at all the four
centres to find out the optimum time of sowing
and suitable spacing for higher seed yield in
fenugreek.

The trial to determine the optimal time and
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spacing for fenugreek with three spacings
(15 x 10, 22.5 x 10, 30 x 10 cm) and with six
dates of sowing was conducted at Coimbatore.
The results revealed that the number of days
taken for flowering increased with delayed sow-
ing from Sept. to Nov. while, the plants sown
during Nov. 20th took 50.50 (15 x 10 cm) and
50.33 (30 x 10 cm) days and Sept. and Oct. sown
flowered in 40-41 days. The variation in pod
length due to spacing and date of sowing was
marginal which ranged narrowly from 5.55 to
6.65 cm in Nov. 20" sowing and Oct. 5" sowing
respectively. In respect of yield, a closer spac-
ing (15 x 10 cm) and sowing during 5" Oct. reg-
istered better yield (1733 Kg/ha). This was
closely followed by the treatment sowing during
Oct. 20" adopting a spacing of 15 x 10 cm (1666
Kg/ha).

At Hisar, significant differences were ob-
served for all the parameters except length of
pods and seeds per pod. Maximum seed yield
was obtained when the sowing was done on 5™
Nov. followed by 20" Oct. with a spacing of 30 x
10 cm.

At Kumarganj, the effect of time of sowing
on yield of fenugreek was conducted with five
dates (20™ Sept. 20" Oct., 20" Nov., 20" Dec.
and 20" Jan.) of sowing. The study showed that
20" Cct. sowing recorded the highest yield of
1944 Kg/ha.

A similar trial with three spacings and five

dates of sowing conducted at Dholi with
Rajendra Kanti recommented the most optimum
spacing as 30 x 10 cm and optimum date of
sowing as 15" Oct. for cultivation of fenugreek
in Bihar.

10.6 Response of fenugreek to Nitrogen,
Phosphorus and Rhizobium cultures

Jobner

An experiment consisting of 12 treatments
which includes nitrogen (0,20 and 40 Kg/ha.),
phosphorus (20 and 40 Kg P,O,) with and with
out Rhizobium inoculation using the variety RMt-
1 was conducted at Jobner with a seed rate of
20 Kg/ha during rabi 1994-95 and 1995-96. Ni-
trogen and phosphorous were applied at the time
of sowing and observations on yield and yield
attributes recorded and harvest index worked
out. The two years experimental findings re-
vealed that application of 40 Kg N and 40 Kg
P,O /ha recorded maximum fenugreek yield of
1818 and 1789 Kg/ha respectively. The inocula-
tion of Rhizobium had no significant effect on
growth, yield and yield attributes.

10.7 Biocontrol of root rot disease
Coimbatore

A biocontrol trial against root-rot in fenugreek
was conducted for the management of root-rot
in fenugreek at Coimbatore for three seasons
(1995-96 to 1996-97). The experiment consisted
of eight treatments which showed different effi-



cacy in root rot management in all the three sea-
sons tested. Soil application of neem cake (150
Kg/ha) and seed treatment with T. viride seems
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disease was very low (4.9%) compared to 23.5%
incidence in control. The yield also showed sig-

nificant variation due to the treatmenta! effect.

to be most effective where the incidence of the ( Table-27).
Table 27. Biological control of root rot in Fenugreek
Mean
Mean wilt iIncidence(%) Mean Yield { kg/na ) yield
Treatment (% (kg/ha)
1995-96 1996-97 1996-97 199596 1996-97 1996-97
ST with carbendazm  16.0 135 10.7 134 245.0 2750 370.0 230.0
(2g/kg) + soil (23.58) (21.56) (19.09)
drenching{ 0.1% )
ST with T. viride 9.2 8.2 7.2 8.2 387.5 337.5 3245 362.5
{4g/kg) (17.66) (16.64) (15.56)
SA of T.viride 55 8.4 11.0 8.3 2980 3125  327.0 3125
20 DDBS (1356) (16.85) (19.37)
SA of Neem cake 12.7 12.3 11.9 12.3 3156 285.0 300.0 3000
(150 kg/ha) (20.88) (20.53) (20.18)
SA of Neem cake + 48 49 5.0 49 397.0 368.0 3825 3825
STwith T. viride (12.66) (1279) (12.92)
SA of Neem cake + 5.0 6.0 7.0 6.0 32509 3000 3125 3125
SA with T. vinde (12.92) (14.18) (15.34)
SA of Neem cake + 6.7 7.5 6.0 74 325.6 275.0 3000 300.0
ST with carbendazim (15.00) (15.89) (14.18)
Soil drenching
Control 30.6 21.5 25.5 235 215.0 295.0 235.0 225.0
(33.58) (27.62) (30.33)
CD(5%) 2.28 2.22 240 60.66 2433 49.16

SA = Soil Application; ST = Seed Treatment

( Figures in parantheses are transformed values )
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Germplasm holdings at AICRPS centres as on 31-03-1997

Crops/Centres Indigenous Exotic Total
Cultivated | wild and related sp.

Black pepper

Panniyur 65 65
Sirsi 70 20 90
Chintapalli 13 24 37
Yercaud 102 4 106
Dapoli 7 7
Cardmom

Pampadumapara 77 14 91
Mudigere 245 245
Large Cardamom

Gangtok 34
Ginger

Pottangi 153 2 3 158
Solan 176 176
Chintapalli 5 5
Turmeric ~

Raigarh 5 1 6
Solan 185 185
Pottangi 178 22 200
Jagtial 188 188
Dholi 56 56
Pundibari 26 26
Kumarganj 15 15
Clove

Yercaud 13 13

Pechiparai 16 16




[79]

Crops/Centres Indigenous Exotic Total
Cultivated | wild and related sp.
Nutmeg
Pechiparai 12 12
Dapoli 16 16
Cinnamon
Yercaud 10 1 11
Pechiparai 12 12
Coriander
Jobner 625 105 730
Jagudan 140 26 166
Coimbatore 211 211
Guntur 230 5 235
Hisar 98 98
Dholi 92 92
Raigarh 28 28
Cumin
Jobner 241 10 251
Jagudan 205 7 212
Fennel
Jobner 162 8 170
Jagudan 259 21 280
Hisar 58 58
Dholi 34 34
Fenugreek
Jobner 308 12 320
Jagudan 71 2 73
Coimbatore 169 169
Guntur 76 8 84
Hisar 92 92
Dholi 92 92
Raigarh 24 24
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LIST OF CO-ORDINATING HEAD QUARTERS AND CENTRES
UNDER AICRP ON SPICES

Headquarters : Project Co-ordinator (Spices)
All India Co-ordinated Research Project on Spices
Indian Institute of Spices Research, Calicut 673012, Kerala

Phone: Off.371794; Res. 766453

Telex. 0804 250 NRCS IN

Fax: 0091 - 495 - 370 294

Email: iisr.spices @ x 400.nichgw.nic.in

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

2. Regional Research Station
{Univ.of Agrl. Sciences)

MUDIGERE - 577 132 Telephone: Mudigere 04281 - 22456
Dist. Chickmagalur (Dist. Chickmagalur)
Karnataka

3. Horticultural Research Station
(Tamil Nadu Agrl. University) Telephone: Yercaud 04281 - 22456
YERCAUD - 636 602 (Dist. Salem)
Dist. Salem, Tamil Nadu

4. Regional Agrl. Res. Station
(Andhra Pradesh Agrl. Univ.) Telephone: CHINTAPALLI-35244, 38244
CHINTAPALLI - 531 111 (Dist. Visakha)
Dist. Visakha .A.P.



5. Pepper Research Station
Kerala Agricultural University
Panniyur - PB. No. 113
Taliparamba - 670 141
Cannanore Dist.,

Kerala

6. Agricultural Res. Station (Pepper)
(Univ. of Agrl. Sciences)
SIRSI - 581 401
Dist. Uttara Kannada
Karnataka

7. Dept. ot Vegetable Crops
(Dr. Y.S. Parmar Univ. of
Horticulture & Forestery)
SOLAN - 173 230
Himachal Pradesh

8. High Altitude Research Station
(Orissa Univ. of Agrl. & Tech.)
POTTANGI - 764 039
Dist. Koraput,

Orissa

9. Dept. of Genetics & PI. Breeding
SKN Coliege of Agriculture
(Rajasthan Agrl. University)
JOBNER - 303 329
Dist. Jaiput,

Rajasthan

10.Main Sipces Research Station
(Gujarat Agrl. University)
JAGUDAN - 382 710
Dist. Mehsana,
Gujarat

Telephone: Taliparamba 04982 - 203287

Telephone:SIRSI 6797

Telegram: VANUDYAN, SOLAN
Telephone Oachghat 329
{Nauni/Solan) 52329

Fax. 01792 - 52242

Telegram: AGRICOL, JOBNER
Telephone: JOBNER 01425 - 4741
(Dist. Jaipur)

Telephone: JAGUDAN 02762-85 337
(Dist. Mehsana)
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11. Dept. of Spices & Pl. Crops
Faculty of Horticulture
(Tamil Nadu Agrl. Univ.)
COIMBATORE - 641 003
Tamil Nadu

12.Regional Agrl. Res. Station
(Andhra Pradesh Agrl. Univ.)
GUNTUR - 522 034
Andhra Pradesh

13.ICAR Research Complex for
NEH Region
Tadung, GANGTOK - 737 102
Sikkim

14.Regional Agl. Res. Station
(Andhra Pradesh Agrl. Univ.)
JAGTIAL - 505 327
Dist. Karimnagar
Andhra Pradesh

15.Department of Vegetable crops
(Chaudhary Charan Singh
Haryana Agricultural Univ.)
HISAR - 125 004
Haryana

16.Department of Horticulture
(Tirhut College of Agriculture)
(Rajendra Agricultural University)
DHOLI - 843 121
Muzaffarpur,
Bihar.

Telegram: FARMVAR, COIMBATORE
Telephone: COIMBATORE 431222

Telex: 08558360 TNAU IN

E-mail : thau.coimbatore.cdot.dartnet.com

Telephone: GUNTUR 30517, 31297 & 31767

Telegram: AGRICOMPLEX, GANGTOK
Telephone: GANGTOK 03592-22547

Telephone: JAGTIAL 21381 (O)
21380 (R)
(Dist. Karimnagar)

Telegramme:Agrivarsity, Hissar
Telephone: 73721/-29 Ext.4486
Telex:0345 216 HALL IN
Fax:0091 01662 73552

Telegram Colagri, Dholi
Telephone:06212, 873227(pp)


http://tnau.coimbatore.cdot.dartnet.com

17.Department of Horticulture
Konkan Krishi Vidyapeeth
DAPOLI - 415712
Dist.Ratnagiri
Maharashtra

18.Department of Vegetabiz Science
Narendra Dev University of
Agriculture & Technoloyy
Narendra Nagar P.O
Kumarganj, Faizabad-224 229
Uttar Pradesh

19.Department of Horticulture
Bidhan Chandra Krishi Vishwa Vidyalaya
North Bengal Campus
Pundibari.P.O.
Cooch Behar Dist.
West Bengal - 736 165

20.Regional Agricultural Research Station
(Indira Gandhi Krishi Vishwa Vidyalaya)
Biordadar Farm
Raigarh - 496 001
Raigarh Dist.
Madhya Pradesh
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Telegram:KONKANAGRI,DAPOLI
Telephone: 02358-82025, 82026
Fax: 02358 82074

Telegram: AGRIVARSITY

Telephone : 03582 - 70249
Fax : 03582 - 70294 / 22172
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FuncTioNiNg oF THE COORDINATED PROJECT

INDIA, the Home of Spices grow over 50
spices in the country. Among them, black pep-
per, small and large cardamom, chilli, ginger,
turmeric, cumin, coriander, fennel, fenugreek,
clove, nutmeg, cinnamon, garlic, saffron and
onion are the most important.

The major states growing these spices are
Kerala, Karnataka, Andhra Pradesh, Tamil Nadu,
Rajasthan, Punjab, Maharashtra, Orissa, West
Bengal, Uttar Pradesh, Madhya Pradesh and
North Eastern Region. Of late, the non-traditional
areas in the NE Region are gaining importance
in introduction and expansion of areas under
spices. India grow spices in about 2.3 million ha
and the annual production is approximately 2.6
million tonnes. During the year 1996-97, \ndia
exported 2.2 lakh tonnes of spices woith Rs.
1180 crores. In this contest, the performance of
Research Centres under the All India Coordi-
nated Research Project on Spices gain special
significance. Over the years, the number of cen-
tres has risen from four in 1971 to 20 during
1995-96.

The year 1996-37 marks the Silver Jubilee
of the AICRP on Spices. This marks a new era
in the network of the AICRP on Spices because,
almost all the major states in the country are
covered under the AICRPS Project except
Punjab and Jammu & Kashmir.

In fact, the project has now become rather
unwidely with the 20 centres spread out in 15
states under the purview of 15 State Agricultural
Universities besides one ICAR Institute. In ad-
dition, eight voluntary centres are reporting to
AICRPS on the technical programmes assigned
to them, finalized during the Workshops/Group
Meetings. As on today, a total of 80 Research
Projects are distributed in Crop Improvement-
41, Crop Production-15,Crop Protection-19 and
Quality Evaluation-5. The crop wise distribution
of projects are pepper-9, small cardamom-7,
large cardamom-3, ginger-8, turmeric-8, tree
spices-6, seed spices-39 (coriander-10, cumin-
13, fennel-9 and fenugreek-7). And in large car-
damom, there are three projects. The mandate
crops are 12 which are cited already. It is also
proposed to include crops like ajowan and cel-
ery under AICRPS during the coming year.

The total sanctioned budget of the Coordi-
nated Project for the year 1996-97 was Rs. 70.33
lakhs and was shared by 75:25 per cent basis
between ICAR and SAUs and the funds were
disbursed from ICAR till July, 1996. And from
the second half of the financial year, the ICAR
has authorized the Project Coordinator to release
funds to the 20 Coordinating Centres. Thereby
the AICRPS Coordinating Unit at ISR, Calicut
released funds directly from Coordinator’s Cell
to 20 centres from July, 1997 onwards amount-
ing to Rs.45.5 fakhs.



The performance of the centres were evalu-
ated at the Spice Workshops that were attend=d
by the scientists from all the coordinating cen-
t.es. The recommendation made during the
Jaipur workshop have beenimplemented by the
different coordinating centres.

Perfoi mance of the Centres

Black Pepper Centres

The performance of Panniyur, Sirsi and
Chintapalli centres are satisfactory. The black
pepper research has also been initiated at the
three Cardamom centres viz., Yercaud,
Mudigere and Pampadumpara, but the progress
has been satisfactory only in Yercaud. The new
centre at Dapoli has laid out trial in black pep-
per. The MLT in black pepper was laid out at the
participating centre at Ambalavayal(KAU). The
Panniyur centre has developed management
techniques against Phytophthora foot rot, the
irrigation cum fertilizer requirement experiment
gave encouraging results. The research on bio-
control of Phytophthora are progressing.

There has been very high demand for the
planting materials of released varieties of black
pepper from Kerala, Karnataka and Tamil Nadu.

" In order to meet the requirement, the centres
have taken up massive programmes on multi-
plication and distribution of rooted pepper cut-
tings ( 2,00,649 nos.). The performance of the
Chintapalli and Sirsi centres have been critically
examined. After repeated persuasion, the Uni-
versity has filled up all the three posts at Sirsi.
At Chintapalli, the post of Pathologist though
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vacant for the last few months is also filled up.

Cardamom Centres

The work at two Cardamom centres viz.,
Mudigere and Pampadumpara have been pro-
gressed. The Mudigere centre has made sub-
stantial progress and successfully laid out all the
trials systematically. Four projects were closed
viz., the cultural and chemical control of thrips
and capsule borer at Mudigere and
Pampadumpara centres and manurial require-
ment, estimation of crop loss due to cardamom
shoot borer and determination of number of
sprays for thrips control which were in operation
at Mudigere. The Mudigere centre is imparting
modern fechniques in cardamom.

The Pampadumpara centre has improved its
performance subsequent to the filling of all the
sanctioned scientiific positions except the
breeder post. Some of the experiments which
were not taken up during the past years have
been laid out. This includes the new MLT in black
pepper. The plant pathology programmes in car-
damom were discontinued. Black pepper re-
search needs to be strengthened in view of the
crop becoming more popular in the zone.

The Gangtok, the lone centre working on
large cardamom did not participate in the Jaipur
Workshop and the reports have not been re-
ceived during the past two years. This may per-
haps be due to the fact that the centre is func-
tioning under non-plan budget which is under
the ICAR Research Complex, Shillong.
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Ginger and Turmeric Centres

Ginger work is being conducted at Solan,
Pottangt as well as the new centre at Pundibari.
All the assigned technical programmes in gin-
ger have been laid out systematically. The
Coimbaicre centre has taken up turmeric work
and Chintapalli centre has taken up ginger re-
search on voluntary basis. The MLT 1991-Se-
ries |t in ginger at Pottangi and Solan, standard-
1zation of rhizome size in ginger for high yield at
Dholi were discontinued. The turmeric work Is
satisfactory at Pottangi, Jagtial and Dholi cen-
tres. The new centres at Kumarganj, Raigarh
and Pundibari have initiated the work on tur-
merc. The Solan centre discontinued the work
on turmeric as per the Workshop decision at
Jaipur. The centre is concentrating on ginger
research. The effect of spacing on yield of tur-
meric at Dholi was closed.

In short, the Turmeric centres are carrying
out commendable work. All the ongoing trials
are systematically laid out and progressing well.
The Pottang! centre is meeting very great de-
mand for seed rhizome of ginger and turmeric
of the released varieties.

Tree Spices Centres

Substantial progress has been made in tree
spices research by the Yercaud centre. As per
the Workshop decision, the programme on car-
damom was discontinued because of less pri-
ority. Black pepper research is therefore included
at Yercaud centre in view of the importance of

the crop in the region. In addition, Pechiparal,
Thadiyankudisal (TNAU) and Ambalavayal
(KAU) are functioning as participatory centres
The new centre Dapol in Maharashtra is doing
substantial work in tree spices.

Seed Spices Centres

The Seed Spices centres viz., Jobner,
Jagudan, Guntur, Hisar, Coimbatore and Dholi
laid out all the trials as per the technical
programme. The new centres initiated durning
1995-96 viz., Kumargan) and Raigarh were also
linked In the system and inthiated the work.

In shonr, all the erght Centres working on seed
spices are making steady progress.

The Hisar centre though identified to work
on the four seed spices, the work on cumin was
discontinued in view of the heavy incidence of
wilt disease as per the decisions of Xl Work-
shop.

The Programme on the response of conan-
der to weed management at Jobner and
MLT 1989-Series | in cumin were closed at
Jobner, Jagudan and Hisar centres. Two more
crops viz., ajowan and celery are proposed to
be included during IX Plan.

The post of Horticultunst which was vacant
for about three yearsis filled up at Guntur. In the
four new centres, all the scientific positions were
filled except the Jr. Pathologist at Kumarganj and
Jr. Breeder at Pundiban.
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ACTION TAKEN ON THE RECOMMENDATIONS OF THE XIll WORKSHOP ON SPICES HELD
AT JAIPUR DURING JULY 1995 AND ACTION TAKEN REPORT ON THE EARLIER DECISIONS

Decisions

AcTiON TAKEN / REMARKS

GENERAL

1. Emphasis should be given for collecting
germplasm from focal areas of coordinating
centres. Passport data should be maintained
for ali the germplasm collected and seperate
minimum descriptor has to be prepared for
every spice.

2.Any variety for release has to be consid-
ered based upon the yield increase of 10-15%
over the standard check varieties or they
should possess desirable characters like bet-
ter quality, adaptability or resistance to biotic
and abiotic stresses.

3. Crop cafeteria of all released varieties to
be established to serve as a demonstration
block.

4. The MLT expernments have to be initi-
ated and laid out only sufficient planting mate-
rials in all the entries are made available, only
the best released/pre-released varieties should
be entered in the MLTs.

5. Promising cultures under MLT should be

Surveys are being taken up and collections are
being made. The NBPGR Regional Stations at
Hyderabad and Trichur have been involved in the
programmes. Seperate minimum descriptors have
been provided for Black pepper, Cardamom, Gin-
ger and Turmeric.

Black pepper variety Panniyur-5 has been re-
leased by the KAU. Corander variety UD-40 from
Jobner has been sent for notification. The mango
ginger variety viz., Amba and turmeric variety viz.,
Sonali are still pending finalisation for release. Due
to certain deficiency in data, the proposals have
been advised for resubmission.

Only at Yercaud, Panniyur, Pottangi,
Coimbatore and Jobner Centres, this activity has
been exhibited. Other Centres have been advised
to repeat the same.

Being followed by ail Centres.

Has been taken up by centres which have re-
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evaluated in farmers’ tield besides being evalu-
ated at the Research Station.

6. in all the manurial expenments, the soil
and plants analysis should be taken up immedi-
ately.

7. In all the experiments, Cost : Benetfit ratio
are o be worked out.

8. In view of the growing awareness to envi-
ronmental poliution and eco-friendly produce,
more emphasis on reaction to pests and dis-
eases have to be laid during varietal screening.

9. The Pathologist of the Scheme at Solan
will find out the suitable date for obtaining train-
ing on the VAM technology, toxin isolation and
tissue culture technigues from lISR.

10. The ISR may organise short term train-
ing on isolation, mass multiplication and appli-
cation of biocontrol agents used in management
of soil borne pathogens of spices.

11. Need to create plant quarantine units in
Centres in view of the threat for inter-State trans-
mission of diseases and pests.

12. Provision of passport data and minimum
description for each spice.

leased varieties.

This has been initiated; but there is lack of
initiative in some Centres to recognise this im-
portant suggestion.

The Cost : Benefit ratio have been worked
out in the concluded trials and the data incorpo-
rated in the Reports.

Being attended to by all centres.

Training has already been given at ISR to
the Pathologist from Solan Centre during Octo-
ber 1996. The Scientists from Chintapalli,
Pannivur and Jagtial centres did not turn up al-
though a well drawn programme was arranged
at the lISR. The Scientists need to be motivated
to undergo this important requirement.

Being organised in consuitation with the Cen-
tres.

The importance has been highlighted to the
Centres and perhaps dunng the IX Plan, spe-
cial steps will be taken to create this facility.

Necessary proforma have already been pro-
vided to all the Coordinating Centres and in fact



13. Project Coordinator may update informa-
tion on seed stock of improved varieties of vari-
ous spices and pass on the same to user agen-
cies and ensure the Transfer activity.

14. Frequent transfer of Scheme Scientists
affect the work and long term vacancies like
Horticufturist at Guntur, Breeder at
Pampadumpara etc. need to be pursued.

15. Efforts on research on large cardamom
are inadequate and hence we may initiate some
programmes through the ICAR Research Com-
plex.

CARDAMOM

1. The promising, short listed cardamom lines
of Mudigere need to be mass multiplied through
tissue culture. The ICRI, Myladumpara will take
up the multiplication programme.

2. Ali the centres working on cardamom will
collect data on the tiller, no. of bearing tillers, no.
ot panicles, no. of capsules per panicle, no. of
capsule per node and yield per clump.

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

4. All the data pertaining to the ecology and
management of thrips in cardamom may be
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duplicate sets have been sent to them again.
The Centres may be advised to under take this
item urgently.

PC is periodically monitoring the issue and
needful has been done for Kerala, Karnataka,
Andhra Pradesh, Tamil Nadu, Orissa, Gujarat,
Madhya Pradesh, etc.

SAUs have been periodically reminded on
this; vacant positions have been repeatedly re-
minded to SAU authorities.

The Gangtok Centre is not very much active
and all efforts have been taken to obtain reports
from the Centre; Director has been requested
to sponsor Scientists to attend our Workshops.

Mudigere centre has been equipped with a
micropropagation laboratory recently and work
has been initiated at Mudigere itself.

This is being done.

Needful has been done.

Centres have been reminded to attend to this.
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compiled by Mudigere and Pampadumpara.
Residue analysis may be carried out in all the
chemical control trials.

BLACK PEPPER

1. The MLT-IV 1991 will be laid out in all the
pepper and cardamom centres. MLT on black
pepper 1991 Series |V is to be discontinued at
Chintapalli. The Project Coordinator may visit the
Chintapalli Centre for a review.

2. Experiment on Phytophthora foot rot and
nematode disease management to be contin-

ued.

3. The incidence of pests on black pepperin

irrigation-cum-fertilizer triat / experiment to be -

recorded at Sirsi. It was suggested to replace
the necessary loss due to disease.

4 New experiment on disease management
of black pepper consisting of chemical and
biocontrol measures may be laid out.

5. An Adhoc Scheme proposal on feasibility
of pepper cultivation in tribal areas in Orissa to
be prepared by Pottangi Centre.

6. The Pottangi Centre wili also take up a
MLT on black pepper with released varieties.

7. The nursery management results may be
compiled and new schedule of treatment may
be finalised.

As per the Jaipur Workshop decision, the
MLT-1991 is dropped at Sirsi and the new MLT
has been initiated. The Project Coordinator has
visited the Chintapalii Centre and the progress
has been satisfactory.

Being continued.

About 20% of the vines were destroyed due
to foot rot disease and replanting work and nec-
essary control measures have been adopied.
The missing accessions are being replaced at
Sirsi.

New technical programme has been commu-
nicated to all the Centres and the trials already
laid out.

Centre has been reminded to give the pro-
posal.
Centre has been reminded to take up the

programme.

Panniyur centre has been reminded to finalise
the matter soon.



8. Solansation of nursery mixture and in-
corporation of antagonists can form part of
nursery management technology :n clack pep-
per by all Centres.

9. As observation trial on impact of basin
management with marigoid may be assessed
tn relation to population of pathogenic nema-
todes of pepper. The required seed matenals
of marngold seeds will be supplied by M/s,
Synthite Industrial Chemicals Ltd.,
Kozhenchery

10. Plantation of pepper may be monitored
penodically in March, June-July-October by
Mudigere to assess the pest incidence in hilly
regions.

11. The experiment or irrigation cum fertil-
izer level at Panniyur may be concluded and
one new experiment on drip irngation cum fer-
tilizer may be laid out with latest, released va-
rieties (one each in OP and hybnid)

GINGER

1.The trial on maximization of ginger will
be taken up at Solan.

2. A greater attention for.developing low fi-
bre varnieties will have to be done

3. The expenmental results on ginger at
Chintapalli centres are to be compiled and sent
to PC
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Centres have been advised to foliow this de-
cision.

The seeds have since been supplied by
M/s. Synthite and the results are expected from
the Centres.

Centre did not take up the programme due
to want of manpower and finance. The Univer-
sity authonties may be requested to provide ad-
ditional support to the Mudigere Centre.

The trial has been laid out.

Has been done at Solan.

Solan and Pottangt centres were advised.

Detalls have since been recelved but the
Centre is advised to provide the consolidated
progress report for three years.
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4. Planting material of released varieties may
be supplied to needy States by Pottangi Centre

TURMERIC

1. An Ad hoc Scheme on rhizome rot and
leaf spot diseases of turmeric will be prepared
by PC and the Project will be located in three
selected centres.

2. To confirm etiology of disease and associ-
ated pathogens / pathogenicity ot Pythium sp.
and Fusarnum sp. singly and in combination,
studies may be undertaken by Jagtial centre.

3. Planting matenals of released vareties
may be supplied to needy States

TREE SPICES

1. It was suggested to try multiplication of
Onssa Cinnamon through air layering in the
month of June-July at Yercaud

2. The Yercaud Centre will study the quality
aspect of cinnamon bark on harvest during Sep-
tember 1995

3. Al experiments on tree spices at Yercaud
will continue. Seeds of wild nutmeg available in
the Kolii hills region may be used for grafting

The Centre has supplied 14 q Suprabha to
Maharashtra and 18 q Suprabha to West Ben-
gal.

Jagtia! centre has been advised to take up
the programme and discuss with the PC.

Work has been nitiated.

Pottangi Centre has supplied 14 g Roma to
Madhya Pradesh

Vegetative propagation programme with
Orissa Cinnamon has been initiated at Yercaud
in December 1995; unrooted cuttings treated
with Seradix gave 76% success in 45 days; fur-
ther trials with air layering are under evaluation

As per PC’s suggestion, the coppicing of cin-
namon during September 1995 was postponed
as the plants have not attained the proper height
and growth; coppicing will now be done In late
1996 and quality analysis confirmed at IISR.
Results awalted.

Arrangements were made to procure wild nut-
meg from the Kolli hills and the centre I1s yet to
report on the further progress.



4. In the biofertilizer trial on tree spices at
Yercaud, the method of application may be
standardised. Tnie soil microflora may be moni-
tored continuously throughout the year.

5. Periodical monitoring may be undertaken
in identifying the pest & disease problems in tree
spices in all centres.

SEED SPICES

1. The available fenugreek germplasm may
be evaluated for “green purpose” and simuita-
neously, the germplasm from Jobner may be
collected and eval.ated at Guntur.

2. The Coimbature Centre has been asked
to collect germplasn. materials in coriandef and
fenugreek at least 4 different districts in 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 in coriander

4.Germplasm material of Ajowan in Guntur,
Dholi and Hisar Centres may be exchanged.

5. The quality analysis facilities available at
Jobner has to be availed by all seed spices cen-
tres. It is suggested that an exploration for ex-
otic types for oil content could be taken up on
priority; the role of variety and agro climatic situ-
ations on the quality of oil has to be established.
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Adequate care has been taken during the
year for the application of biofertilizers. A time
gap of 15 days has been given after application
of Azospirillum and Phosphobacteria for the in-
organic fertilizer. The soil population dynamics
is being monitored periodically.

Being done in all centres.

Being done.

Material has since been collected and evalu-
ation commenced.

Work has been initiated.

Correspondence initiated between centres in
this regard.

Jobner centre is already extending this facil-
ity. Exploration work is yet to be initiated outside
Rajasthan; a beginning has been made for Fen-
nel in Madhya Pradesh.
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6. The new MLT in coriander and fenugreek
with the identified entries to be taken up in all
Centres.

7. Promising cultures from screening
programme since 1972 may be short listed and
made use in future MLT by all centres.

Since initiated in all centres.

Centres have been requested to provide this
information.



All India Coordinated Research Project on Spices
Centre-wise Head-wise Annual Plan Allocation and Expenditure for 1996-97
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Salary TA RC NRC Total
Centres Alloc. Exp. Alloc. Exp. Alloc. Exp. Alloc. Exp. Alloc. Exp.
Pampadumpara 3.33 4.06 008 008 060 037 - - 4.01 449
Mudigere 6.17 629 0.14 001 100 1.00 - - 731 7.30
Yercaud 251 231 006 005 040 040 - - 297 276
Panniyur 637 6.63 0.2 017 080 087 049 - 7.78 7.67
Chintapalli 266 226 008 0.13 040 040 - - 3.14 279
Sirsi 211 245 0.10 0.10 040 040 - - 2.61 295
Solan 349 469 0.12 026 060 059 - - 421 554
Pottangi 266 278 0.10 0.10 040 040 200 200 5.16 5.28
Jobner 7.10 970 020 020 154 134 - - 8.84 11.24
Guntur 266 191 004 003 040 039 - - 3.10 233
Jagudan 266 3.08 0.08 007 040 040 - - 3.14 355
Coimbatore 266 397 004 006 040 039 - - 3.10 442
Jagtial 211 L70 002 002 040 040 - - 253 2.12
Hisar 221 229 005 005 040 039 - - 266 2.73
Dapoli 354 214 010 0.10 060 066 200 2.00 6.24 490
Pundibari 354 1.64 0.10 - 0.60 043 - - 424 207
Kumarganj 415 100 0.10 003 060 058 200 200 685 3.6l
Raigarh 354 108 0.10 001 060 060 - - 424 1.69
Dholi 266 NA" 006 NA 040 NA - - 312 312
TOTAL 66.13 5998 1.69 147 1094 1001 649 6.00 8525 80.56
ICAR Share(%) 49.60 4499 127 1.10 821 7.51 487 450 63.94 60.42

* - Not Applicable
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STAFF

PROJECT CO-ORDINATOR’S CELL

Indian Institute of Spices Research
Calicut - 673 012, Kerala

Project Coordinator
Technical Officer
Stenographer

Lab Attender

CO-ORDINATING CENTRES

Dr. S. Edison(Dr. A K. Sadanandan from 30-7-97)
Dr. Johny A. Kallupurackal

Mrs. P.V. Sali

Mr.K. Keeran

1. CARDAMOM RESEARCH STATION, KAU, PAMPADUMPARA

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

Lab Assistant Gr.|

Farm Assistant

Peon

Arthur Jacob J.

C. George Thomas
Vacant

P.V. Joseph

V.P. Prasad
Aleykutty

2. REGIONAL RESEARCH STATION, UAS (B), MUDIGERE

Breeder

Agronomist (Hort.)
Pathologist

Jr. Entomologist

Jr. Technical Assistant
Jr. Technical Assistant
Messenger

Y.G. Shadakshari

S.M. Shanthaveerabhadraiah
K.V. Keshavamurthy

C. Parvathi

Narayanan

Mruthyunjaya

Savithri



3. HORTICULTURAL RESEARCH STATION, TNAU, YERCAUD

Agronomist (Hort.) : L. Pugalendhi
Jr.Breeder (Hort.) : K. Nageswari
Lab Assistant : M. Ramaiah

4. PEPPER RESEARCH STATION, KAU, PANNIYUR

Assac. Professor (Pl.Path.) : K.P. Mammootty

Asst. Professor (Pl.Path.) : T. Premanathan

Asst. Professor (Breeding) : Gregory Zachariah
Asst.Professor (Agron.) : A. Rajagopatan

Farm Assistant Gr.lI : K. Lakshmanan

Farm Assistant Gr.| : T. Muhammed Haneefa
Lab Assistant : Vacant

Peon : M.P. Narayanan

5. REGIONAL AGRICULTURAL RESEARCH STATION, APAU, CHINTAPALLI

Asst.Pathologist : Mohan Rao
Asst.Horticuiturist : M. Padma
Technical Assistant : Vacant

6. AGRICULTURAL RESEARCH STATION, UAS(D), SIRSI

Jr.Horticulturist : H.G. Hegde
dJr. Pathologist : M.S. Lokesh
Technical Assistant : N.K. Hegde

7. DEPARTMENT OF VEGETABLE CROPS, DR, YSPUHF, SOLAN

Breeder (Olericulturist) : B.N. Korla
Jr.Plant Pathologist : N.P. Dohroo
Jr.Biochemist : R.K. Goyal
Jr.Technical Assistant : Shankar Lal

8. HIGH ALTITUDE RESEARCH STATION, OUAT, POTTANG!

Breeder (Olericulturist) : D.C. Mohanty
Jr.Breeder : D.K. Dash
Sr.Technical Assistant : R.C. Dash

Jr.Technical Assistant : Vacant
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9. DEPARTMENT OF PLANT BREEDING, SKN COLLEGE OF AGRICULTURE, RAJAU, JOBNER

Sr.Breeder (Prof.) : R.K. Sharma
Breeder : S.L. Dashora
Agronomist (Hort.) : G.R. Chaudhary
Jr.Plant Pathologist : M.P. Jain
Asst.Biochemist : S. Agarwal
Sr.Technical Assistant : Dhirendra Singh
Jr.Technical Assistant : S.R. Kumawat

10.REGIONAL AGRICULTURAL RESEARCH STATION, APAU, GUNTUR

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

11. SPICES RESEARCH STATION, GAU, JAGUDAN

Sr. Plant Pathologist : A.J. Patel
Jr.Breeder (Hort.) : G.M. Patel
Jr.Technical Assistant : R.N. Patel

12.0EPARTMENT OF SPIECS & PLANTATION CROPS, TNAU, COIMBATORE

Breeder (Assoc.Prof.) : T. Thangaraj
Jr.Pathologist : Muthukrishnan
Agricultural Assistant : D. Elumalai

13. REGIONAL AGRICULTURAL RESEARCH STATION, APAU, JAGTIAL

Jr.Pathologist : C.L. Narsimha Chary
Asst.Horticulturist : A. Manohar Rao
Technical Asst. / Sub-Asst. : Vacant

14.ICAR RESEARCH COMPLEX FOR NEH REGION, GANGTOK

Scientist §, (Pl.Path.) : L.S. Srivastva
Scientist S, (Hort.) : G.S. Karibasappa



15. DEPARTMENT OF VEGETABLE CROPS (CCS-HAU), HISAR

Olericulturist/Horticulturist
Assistant Scientist (VC)

K.K. Thakral
Suresh Tehlan

16.TIRHUT COLLEGE OF AGRICULTURE, RAU, DHOLI

Horticulturist
Jr.Pathologist

Technical Assistant

17.KONKAN KRISHI VIDYAPEETH, DAPOLI

Horticulturist
Jr.Breeder
Jr.Pathologist
Tech.Assistant
Tech.Assistant

S.P. Singh
Bimla Rai
Vacant

A.D. Rangawala
D.S. Bagade
N.R. Padeldar
S:D. Tambe
S.G.Thore

[99]

18. NARENDRA DEV UNIVERSITY OF AGRICULTURE AND TECHNOLOGY, KUMARGANJ

Horticulturist
Jr.Breeder
Jr.Pathologist
Tech.Assistant
Tech.Assistant

T. Singh
B.N. Singh
Vacant
R.K. Gupta
Vacant

19.INDIRA GANDHI KRISHI VISHWA VIDYALAYA, RAIGARH

Horticulturist
Jr.Breeder
Jr.Pathologist

Tech.Assistant (2 Posts)

Shashank Singh
Satish Verulkar
A.K. Singh
Vacant

20. BIDHAN CHANDRA KRISHI VISWA VIDYALAYA, PUNDIBARI

Horticulturist
Jr.Breeder
Jr.Pathologist

Tech.Assistant (2 Posts)

P. Hazra
Vacant
B.N. Panja
Vacant
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their differential responses to fungicides. FI. Dis. Rep (2): 112-115

Singh, G.R. and Thakral, K.K. 1995. Effect of irrigation and seed yield of fenugreek. In Abstr. of papers.
nat. Symp. Recent Dev. Veg. Improvement, Raipur pp.53.

Thakral, K.K., Pratap, P.S. and Batra, V.K. 1995. Efficacy of chemical and culturai weed controt in fennel.
J. Hort. Sci, 24 (3 &4): 265-269.
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WEATHER DATA 1996

Centre : Pampadumpara

Latitude : 9% 45'N

Longitude 77° 10'E

Altitude : 1100 m MSL

Soil Clay loam

Month Monthly Rainy Days Temperature (°C)
rainfall (MM) (No) Max Min

January 100.0 2 25.0 13.0
February 10.6 2 28.5 13.5
March 4.6 1 32.0 14.5
April 233.4 13 31.0 17.5
May - - 29.0 17.0
June 358.6 18 29.0 16.0
July 470.2 - 26 27.0 15.5
August 223.7 30 25.0 17.0
September 205.2 22 250 16.0
October 288.8 19 29.0 ] 14.5
November 70.6 15 26.0 | 15.5
December 58.8 10 26.0 13.0

Total/Mean 2023.5 158 27.7 15.20




WEATHER DATA 1996

Centre : Chintapalli
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Latitude 17°52' N

Longitude 820 14'E

Altitude 818 m MSL

Soil Clay loam
Month Monthly Rainfall Rainy Days Temperature (°C) RH
(MM) (No) Max Min (%)
January -- -- 25.0 12.9 78.9
February -- -- 29.0 12.6 86.7
March -- -- 343 14.5 80.7
April 116.0 6 31.8 18.9 83.1
May 92.0 5 333 20.5 74.3
June 254.1 9 28.8 21.6 77.1
July 160.2 15 273 21.5 83.6
August 246.0 20 20.0 21.3 87.0
September 2129 19 27.8 20.6 90.0
October 113.4 12 253 19.3 90.2
November 28.5 2 26.8 10.3 89.2
December -- -- 28.3 7.8 86.9

Total/Mean 1223.1 88 28.14 16.81 --
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WEATHER DATA 1996

Centre : Guntur

Latitude : 16°18' N

Longitude 80°29'E

Altitude 32 m MSL

Soil : Blackclayey

Month Monthly Rainy Days Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January -- -- 30.7 16.8 90.2
February 2.2 -- 32.5 18.7 86.5
March - -- 36.5 22.1 82.9
April 6.6 2 37.5 25.8 78.9
May 31.2 1 43.0 27.2 77.5
June 124.0 5 373 26.6 76.9
July 209.0 9 349 25.2 81.1
August 370.6 14 32.6 248 87.4
September 134.8 7 33.6 24.8 88.1
October 151.2 7 31.1 23.9 923
November 4].6 1 314 19.9 88.2
December 6.1 0 29.9 17.2 89.3
Total/Mean | 1077.3 46 34.3 227




Centre : Kumarganj

WEATHER DATA 1996
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Soil Clay loam
Month Monthly Mean Temperature (°C) Mean RH

rainfall (MM) Max Min (%)
January -- -- -- -
February -- -- -- --
March -- -- -- --
April 0.6 37.3 19.2 423
May 2.2 41.2 253 37.2
June 99.2 357 27.0 65.2
July 132.6 334 26.7 81.7
August 368.6 31.9 26.1 88.8
September 168.2 323 25.8 84.1
October 165.2 30.1 20.0 73.7
November -~ 28.2 11.4 594
December -- 244 6.4 63.1
Total/Mean 936.6 32.7 209
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WEATHER DATA 1996

Centre : Yercaud

Latitude : 11°4' N

Longitude 78°S'E

Altitude : 1450 m MSL

Soil Clay loam

Month Monthly Rainy Days Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January -- -- 224 12.0 57.1
February -- -- 25.0 12.9 58.0
March -- - 28.7 16.0 53.0
April 193.2 o 12 27.8 16.6 62.9
May 41.7 2 30.8 17.8 64.3
June 2724 10 24.8 17.1 68.0
July 34.8 3 24.0 16.6 67.1
August 317.6 11 243 16.5 67.9
September 476.5 19 23.8 16.5 68.0
October 187.9 8 22.5 16.0 66.6
November 76.5 5 21.6 14.1 65.6
December 356.7 12 20.7 13.1 67.2
Total/Mean | 1957.3 82 24.7 15.43




Centre : Jobner

WEATHER DATA 1996
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Latitude 23°52'N

Longitude 72°43'E

Altitude 90.6 m MSL

Soil Sandy loam

Month Monthly Rainy Days Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January 10.8 6 21.4 4.4 524
February 1.2 5 22.0 59 55.6
March 5.5 17 30.5 134 43.7
April -- 3 334 14.6 40.6
May 10.4 10 38.8 19.9 40.0
June 151.8 19 36.0 23.8 57.6
July 154.1 26 35.0 25.2 66.1
August 285.1 31 30.7 239 81.1
September 76.2 18 30.0 22.6 74.0
October 23.0 19 31.6 16.4 66.0
November -- 2 29.1 7.4 50.8
December -- 3 24.8 3.1 51.8
Total/Mean 658.0 159 30.2 15.0
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WEATHER DATA 1996

Centre : Hisar

Latitude : 29°1'N

Lengitude 75°5'E

Altitude : 2152 m MSL

Soil : Sandy loam

Month Monthly Rainy Days | . Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January 53 2 20.1 43 92
February 35.2 4 23.6 6.8 92
March 31.6 3 28.8 11.7 89
April -- -- 36.7 16.0 65
May 13.0 2 39.8 223 48
June 107.7 11 37.5 24.8 71
July 69.5 7 36.7 25.8 79
August 95.5 9 34.0 24.6 88
September 87.7 5 34 .4 22.3 84
October 3.0 1 332 15.7 80
November 2.0 1 28.7 8.1 . 81
December -- -- 23.1 23 82
Total/Mean 450.5 45 314 15.4
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WEATHER DATA 1996
Centre : Panniyur

Latitude 12°5' N

Longitude 74°55'E

Altitude 95 m MSL

Soil Laterite

Month Monthliy Rainy Days Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January -- -- 339 20.6 80.9
February -- -- 36.8 20.0 80.1
March -- -~ 38.8 23.6 80.5
April 31.0 4 36.9 24.0 77.9
May 59.4 5 36.1 243 73.8
June 1087.1 18 32.0 23.0 87.4
July 997.4 26 28.5 22.4 89.3
August 661.6 24 29.0 23.0 92.0
September 204.2 15 30.6 23.1 90.4
October 352.8 18 299 22.1 89.2
November 70.3 4 31.7 21.6 88.0
December 105.8 4 329 194 86.3
Total/Mean | 3569.0 118 33.1 223
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WEATHER DATA 1996

Centre : Sirsi

Latitude : 14° 36' N

Longitude 74° 50'E

Altitude : 619 m MSL

Soil Laterite

Month Monthly Rainy Days Temperature (°C)
rainfall (MM) (No) Max Min .

January -- -- 30.0 16.4
February - = 31.2 16.9
March -- -- 335 17.5
April -- -- 34.1 20.2
May 36.0 ] 33.6 214
June 410.5 11 27.8 20.1
July 901.0 20 247 19.7
August 310.8 27 25.3 18.9
September 145.8 9 24.4 18.9
October 230.1 13 26.5 19.8
November -- -- 26.5 15.7
December 287.9 4 26.8 15.2
Total/Mean 2322.0 85 28.7 18.4




Centre : Jagudan

WEATHER DATA 1996

[111]

Latitude 23°52'N

Longitude : 72°43'E

Altitude : 90.6 m MSL

Soil : Sandy loam

Month Monthly Rainy Days Temperature (°C)
rainfall (MM) (No) Max Min
January 18 1 28.1 10.4
February - -- 324 10.7
March -~ -- 38.3 17.4
April -- - 40.5 17.3
May -- -- 42.1 235
June 50 3 41.5 27.0
July 178 8 36.3 26.1
August 122 7 34.5 244
September 100 5 35.6 22.2
October 13 1 36.8 18.5
November -- -- 339 13.3
December -- -- 30.6 10.5
Total/Mean 481 25 35.9 18.42
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Centre : Dapoli

WEATHER DATA 1996

Soil Clay loam

Month Monthly Rainy Days Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January -- -- 30.1 11.7 54
February -~ -- 31.8 10.3 46
March -- - 332 14.1 70
April -- -- 333 22.5 72
May -- - 32.1 224 73
June 461.7 18 30.7 23.6 80
July 1533.2 29 334 23.6 88
August 618.5 29 275 . 22.5 89
September 363.2 14 28.2 21.9 87
October 173.5 7 29.9 19.5 62
November 9.0 1 314 13.9 71
December 4.0 1 314 12.9 72
Total/Mean | 3164.1 99 31.10 18.3
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WEATHER DATA 1996

Centre : Solan

Latitude : 30°S'N
Longitude : 77°8'E
Altitude : 1000 m MSL
Soil type Loam
Month Monthly Mean Temperature (°C) Mean RH
rainfall (MM) Max Min (%)
January 96.6 , 16.6 3.7 69.0
February 110.6 18.8 54 68.0
March 88.4 22.7 9.7 59.0
April 4.6 27.4 14.5 44.0
May 26.6 31.2 15.7 36.0
June 176.2 30.0 18.4 66.0
July 81.6 28.1 20.0 81.5
August 353.6 273 19.7 87.0
September 498.2 27.0 18.0 86.0
October 36.8 26.0 1.7 58.0
November -- 23.1 6.5 50.0
December 34 20.0 30 47.0
Total/Mean 1476.6 298.2 148.3
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WEATHER DATA 1996

Centre : Dholi

Latitude : 25%41'N

Longitude 34°6'E

Altitude : 52.8 m MSL

Soil  : Sandy loam

Month Monthly Rainy Days Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January 204 2 22.1 8.9 85
February 39.0 2 25.0 10.2 89
March -- -- 32.7 17.2 80
April 4.8 1 37.2 19.8 70
May 21.2 1 29.1 25.7 76
June 307.2 9 34.6 25.8 82
July 260.7 11 31.5 27.2 88
August 254.2 6 32.1 26.5 88
September 127.2 8 319 26.0 89
October 109.4 5 31.2 22.6 86
November -- -- 28.8 14.8 86
December -- - 247 8.9 86
Total/Mean | 1144.1 45 30.9 19.5




Centre : Pottangi

WEATHER DATA 1996
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Latitude 18°34' N

Longitude 82052'E

Altitude 917 m MSL

Soil Sandy loam

Month Monthly Rainy Days Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January -- -- 253 22.7 72.3
February -- -- 26.0 23.0 76.0
March -- -- 28.0 240 68.0
April 10.7 6 28.0 23.0 65.0
May 29 3 29.0 25.0 61.0
June 19.3 12 25.0 22.0 70.0
July 37.8 27 24.0 22.0 85.0
August 41.7 28 25.0 23.0 85.0
September 18.9 15 26.5 24.5 86.0
October 8.8 18 22.0 19.0 80.0
November 6.8 8 25.0 14.0 75.0
December 1.5 5 19.0 13.0 64.0
Total/Mean 148.1 122 25.2 21.3
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Centre : Coimbatore

WEATHER DATA 1996

Latitude 11°N

Longitude 77°E

Altitude  :426.72 m MSL

Soil- Clay loam

Month Monthly Rainy Days Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January -- -- 304 18.7 86
February -- -- 32.5 20.0 84
March -- -- 35.6 20.0 76
April 167.5 11 34.4 23.6 86
May 6.9 2 35.1 235 81
June 56.4 8 32.1 23.0 77
July 47.7 8 30.6 22.6 84
August 36.2 2 31.6 22.4 85
September 52.8 3 30.7 224 87
October 197.6 9 30.3 20.9 87
November 61.4 5 30.0 20.6 90
December 117.2 7 279 18.2 --
Total/Mean 743.7 55 32.0 213




Centre : Jagtial

WEATHER DATA 1996

[117]

Latitude 18°58' N

Longitude 78°56'E

Altitude : 243.4 m MSL

Soil Sandy Jloam

Month Monthly Rainy Days Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January -- -- 30.7 17.7 87.0
February 20.2 1 324 23.6 82.0
March - - 373 247 71.0
April 22.2 -- 383 24.1 68.0
May 16.4 -- 43.1 25.6 535
June 56.4 5 38.7 25.2 79.0
July 168.2 11 32.9 24.8 81.0
August 232.8 19 304 23.5 87.0
September 119.2 7 32.8 23.5 88.0
October 97.4 6 31.6 213 87.3
November -- -- 31.0 16.8- 82.0
December -- - 29.6 13.2 78.0
Total/Mean 733.2 49 34.1 22.0
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WEATHER DATA 1996

Centre : Mudigere

Latitude : 13°50'N

Longitude 75°39'E

Altitude : 1175 m MSL

Soil Clay loam

Month Monthly Rainy Days Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January 04 -- 28.3 14.4 87
February -- -- 29.5 15.0 87
March -- -- 325 17.1 88
April 64.2 7 31.2 18.8 93
May 36.7 2 30.7 19.3 91
June 698.5 14 25.0 19.0 94
July 590.8 23 23.7 18.6 96
August 303.8 27 23.1 18.5 94
September 254.8 16 252 18.5 92
October 144.0 11 253 18.0 88
November 220 1 26.8 17.2 85
December 50.2 3 25.8 14.8 --
Total/Mean | 21654 104 273 17.4
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WEATHER DATA 1996
Centre : Raigarh

Latitude :21°15'to 23%15' N

Longitude :82°95'to 84°20'E

Altitude 237 m MSL

Soil Sandy loam

Month Monthly Rainy Days Mean Temperature (°C) Mean RH
rainfall (MM) (No) Max Min (%)
January -- -- 274 14.9 72.2
February 3.8 1 309 | 13.1 63.3
March - -- 36.2 17.3 58.8
April -- -- 41.0 24.0 433
May - -- 43.7 29.8 39.8
June 216.6 9 36.5 26.1 71.0
July 345.7 12 32.8 25.0 74.4
August 4219 22 28 .7 23.8 89.8
September 132.0 9 314 24.5 84.5
October -- -- 31.5 23.6 76.8
November -- -- 32.0 14.1 67.1
December -- -- 28.2 9.7 63.2
Total/Mean | 1120.1 53 334 20.5
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