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The Group WNceting (in lieu of the XI Workshop) of the All
India Coordinated Research Project on Spices was held at the
Kenakakunnu: Palace, Trivandrum. Shri K Karumakaran, Hon'ble Chief
Minister, Covernment of - Kerala inaugurated the National Group Meeting
which was presided over by Shri P P George, Hcn'ble Minister for
Apriculture, Government of Kerala. We 2re indeed grateful to the
Hon'ble Chief Minister and the Hon'ble Minister for Agriculture who
have so kindly participated in the Inaugural function and delivered the
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instremental in obtzining the clearance from the ICAR headquarters and
also the valuable advice provided from time to time in the conduct of
the Workshop. I am also grateful to Dr. § Nagarajon, Assistant
Director Gencral (Plant Protection) who has been kind to participate in
the deliberations and also discussed about the progress in research
under the ICAR funded Adhoc Scheme on Ginger Rl:zizomc Rot. There
were many Directers of Agriculture/Horticulture from different States in
thc country whe took part in the deliberations and we are grateful to
them for their kind participation.

I am grateful to Dr. M K Nair, Director, Central Plantation
Crops Research Institute, Kasaragod for bhis fullfledged support,
continued cncourapement ond provision of various facilities in the
smooth conduct of the Trivandrum Workshop. The colleagues from the

CPCRI Research Centre, Palode have taken up enormous pains to efisure



the best of facilities to conduct the Workshop at Trivandrum. Dr,
G.G.Nayar, Director, Central Tuber Crops Research Institute,
Trivandrum has provided sufficient physical facilitics as well as
manpower to assist me in organising and conducting thc Workshop. I
am thankful to Dr. A Ramadasan, Offg. Director, National Research
Centre for Spices, Calicut and the team of Scicntists & other staff from
NRCS who have helped in various stages in organising the Workshop at
Trivandruom. Shri TA Sriram, Senior Technical Officer, ICAR h:as been
a source of strength for us in critically monitering and conducting the

Proceedings from timc to time and I am gratcful to him.

Dr, KUK Namboodhiri, Principal Scientist-in-charge & his team,
CPCRI Research Centre, Palode, Dr. M Thankappan, Dr.S G Nair &
their team from CTCRI, Trivandrum have put in oxtracrdinery herd
work to cnable provision of wvarious facilities and enzble the smooth
conduct of the Workshop. Shri P Susheclan, Director (PPM Cell) &
tdditional Secrctary, Department of Agriculture, Government of Kerala,
Shri T Janarchanan Nair, Dircctor of Agriculture, Shri M R Vijayan,
Joint Director of Agriculture and Mrs. Remani, Principal Information
Officer have been quite cocperative and extendcd valuable support in
obtaining and mobilising various facilities from the Government of
Kerala, Department of Agriculture and other Organisations in Trivandrum

which has been responsible for the smooth and successful conduct of
the Werkshop.

Dr. K L Chadha, Dr. P Rethinam & Dr S Nagarajan have spared
their wvaluable time to chzir the Technical Sessions during the
Workshop. Dr. M K Nair, Dr. M Aravindakshan, Dr. I Irulappan & Dr.
EVV Bhaskara Rao, deserve special thanks for having chaired various
Technical Sessions during the Workshop., ' The Scientists from the NRGS
and the Coordinating Centres have been coopted to act as Rapporteurs
for various Sessions and they have done an excellent job in providing
the Procecdings of the Mceeting in time and 1 am prateful to them.



During the Group Meeting therc was a scparate Techniecal
Session to discuss about the production & distribution of planting
materirl of spices and this was attended by the Directors of
Agriculture from Kerala, Tamil Nadu, Maharashtra, Rajasthan, Mizoram
states besides the Director, Direcctorate of Cocoa, Arecanut & Spiccs
Devclopment, Director, Central State Farm, Aralam. We are grateful to
these Scnior Officials who have taken pzins to prepsre their status
papers for discussion., The Spices Board was represented by Dr. C K
Georpe, Executive Director, Dr. R Naidu, Dircetor (Research) and
several senior Scicentists who had presented the progress in rescarch

on cardamom for the benefit of participants.

The wvarious Horticultural Input Agencies had deputed their
staff under their R & D wing for an effective discussion on the various
inputs in improving spices productivity together with the cost factor.
An important event during thce Trivandrum Workshop was the active
participation by thc Progressive farmers from Kcrala, Tamil Nadu &
Karnataka who took special efforts in interacting with the Scientific
Community on various aspects of research and development of Spices.
The All India Radio, Trivandrum, Doordarshan as wcll as the mass~
media (Newspapers) had also effectively participated and covered the
inaugural function. I am grateful to the above Agencies for the

support to the discussions on Spiccs Research.

I also thank the Vice Chancellors and Directors of Research of
the various Agricultural Universitics for having deputed their Scientists
to participate in the Spices Workshop at Trivandrum. The Kerala
Agricultural University in particular was kind enough to nominate the
participation of Dr. ¥ Aravindakshan, Director of Research as well as
several Associate Dircctors whose presence was quite important in our

deliberations,

Lzgt but not least I thank the authorities of the Kenakakunnu
Palace for mzking avnilable all the facilitics in good condition to
enable the smooth conduct of the Workshop.
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SUMMARY REPORT

A Group Mecting of the All India Coordinated Research Project
on Spicce - Research Workers' was held during July 26-28, 1991 at
Trivandrum. About 100 delegates participated in the Group Meeting
who werz drewn from various Siates, representing the 14 Coordinating
Centves nader the AICRP on Spix: - loeated in the State Agricultural
Uuiversilies, the Nailonal Rescarch Cenire for Spices, the Central
Pleutaliisan Crops  Research Institute, the Indian Cardamom Research
Insiitute  (Svices Board), Haryauna Agriculturcl University and the
Dircetorvate of Cocou, frveennut and Spices Development (Ministry of
Aricultvie), The isocugural scssion was held on the forenoen of the
26th July and was presi.de'd over by Shri P P George, Hon'ble Minster
for Agviculture, Kerala and inaugurated by Shri K Karunakaran, Hon'ble
Chiof Mlinicter of Kerala. The Chief Minister in his inaugural address
aigulighted the necessity of improving productivity of spices by
zaopting modern & scientific methods, use of high yielding varieties,
adopting proper post harvest technology ctc. He was also emphatic
for fixation of optimum fioor price for spices so as to cnable/improve
ovr porformance in the export front. The Chief Minister e.lsq opined

the Government to create 2 National Spices Research Institute in Kerala,

Pr. K L Chadha in his welcome address highlighted the
relevance of spices research and development activities in the current
¢eso ;. Dr. 8 Edison, Project Coordinator presented the up to date
voport of tie Project, indicating the salient research achievements.
In 2lse mentioned about the availability of the pumber of new

varizdes, new technignes in planting material and control of pests and

e

iszasez.  The Group Mceeting wes later conducted in 8 Sessions. The
rens covered in the discussions were black peper, cardamom, (small
& large), ginger, turmerie, cumin, coriander, fennel and fenugreck.
Tire orecesdings of the individual sessions were presented in the
Flenary Session on the 28th July, presided over by Dr. P Rethinam,
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ADG (PC)Y. Several technologics were identified for transfer to
farmers. An important c¢vent heos boen the rocunmendation for the

rclease of 11 varieties of spices.

In black pepper, Aimpiriyan selection {No.856) with an yield
potontial  of 5,25 fresh pepper/vine, with 4.7% piperine, 12.5%
olcorcsin &  3.4% ecssential o0il was recommended for release; the
rocovery percentage was 36, A second variety in black pepper viz.,
Oitaplackal-1l with the primary character of tolorance to the root knot

nematocde viz., Meloidegyne incepnita recommended for release gives 2n

vield of 4.7 kg of presn pepper vine.

In Cardamom, § varicties have been recommended for release
viz,, MCC-19 & MCC-61, CCS-1, Mudigere-~l & PV-1., Selection MCC-49
is a Malabar clonal material capable of yielding 325 kg dry
capsules/ha under rainfcd conditions; the yield will be 656 kg/ha
undar irrigated conditions. Another Selection, MCC-61 is a Mysore
type, capable of vyielding 375 kg dried capstles/ha under rainfed
conditions; it vyields 765 kg under irrigated conditions. These 2
varieties are adopted to Vandenmettu and Vandiperiyar areas. The
variety hudigere-1 is a prostrs > type with an y‘sld potential of 250~
300 dry capsules/ha and is suvitable for Malnad region of Karnatake,
The Pampadumpara Centre ir Idvkki has identified a Valayar Local
(Malabar) selection with an yield potential of 500 kgl/ha and is
suitable for all the cardamom growing areas; this is rceccommended for
relcase es PV-1.

In Coriander, Co-~3 frcm Coimbatore has been recommended for
Gujarat, Andhra Pradesh and Tamil BNadu states. It has an yleld
potential of 650 kg/ha and is one week early in maturing than the
ruling wvariety Co-2. This variety shows less incidence of wilt and
grain mould diseases. The Guntur Centre has identified for release
CS-2. In Cumin, MC-43-73, an induced mutant with an yield potential



of 573 kpg/ha and has been recommended for release; it has an oil
content of 4% 2nd is moderately tolerant ageinst blight. In ginger, a
vegetative mutant VIK1-3 has been recommended from Pottanpi Centre.
It has an yield potential of 17.4 tones of fresh rhizomes/he 2nd 10.2%

olcoresin.

Besides the varietics, a few more tochnologies have begn
recommended,  During the Group Meeting, a protracted discussion was
conducted under the Chairmanship of Dr. K L Chadha about the
production and distribution of planting material of spices. The
representatives from Tamil Nadu, Xerala, Rajasthan and Mizoram states
presented their reports. The certified norsery programmes, nursery
code, extension of "Seed Act" for spices and the collaborative cfforts
between the State Agricultural Universities and Development Departments
were discussed. It was suggested to approzch the Minister for
Agriculture to establish clonal orchards so as to build clite planting
materzal. The Group Meeting also expressed concern about initiation of

researchr activities and tree spices under coordinatcd propramme.

LRI I
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WELCOME ADDRESS BY DR K L CHADHA
Depoty Director General (Hort) ICAR

Hon'ble Chief Ministcr of Kerala, Sri K Karunakaran, Hon'ble
Minister for Apriculture & Animal Husbandry, Keralz, Sri P P George, Dr.
S Edison, Project Coordinstor (Spiccs), Dr. L Ramadasan, Director, NRCS,
Distinguished Guests, Friends from the Media, Ladies and Gentlemen,

1. First of all, on bchalf of the ICAR 2nd on my own behalf 1
would lik: to extend s very warmr welcome to the Hen'ble Chief Minister
of Kerala, Sri X KXazrunakaranji who has very kindly responded to our
invitation .nd conscnted to inaururate this national group meeting of
rescarch workers on spices. Sir, wo¢ are conscious of your multifarious
commitments despite which you have chosen to be with us which shows
your deep interest and commitment to the zgricultural developuent of the
country. Even at aﬁ earlier occasion when ICAR organised a discussion on
the "problems of coconut production in Kerala", you participated in the
discussion alonp with the then Hon'ble Union Minister of Acrriculture, Dr.
Dhillon and Shri Makwana, MOS Apgriculture on Soptember 27, 1986. You
had even then stressed the urgency of incressing coconut production in the

state and country. We are fortunzte to have you azain for the spices
froup mecting and I e2gain extend you a very warm welcome on this
occasion.

2. We are equally pratcful to Sri P P George, Hon'ble Minister of
Agriculture and Animal Husbandry, Kerala State for agrecing to preside
over today's function. I also extend you a very warm welcome to this
function. I am also grateful to =211 other participants, invitees, media mcn
for responding to our inviiation and joining the inaucural session.

3. The venue for the present meeting was fixcd at Trivandrum =ns
being the capital of the major spices growing state in the country. For
those of you, who have come irom other states, it may be of interest to



know that Kerzla produce 956% of pepper, 70% of smell cardamom and 25%
of ringer in the country. It has 2 sizeable production of tree spices
also.

No country in the world grows as many kinds of spices as India
and the country's production of differnt spices 'is estimated at 2 million
tonnes valued at Rs.35,000 million. Tho country holds the first position
in the world in terms of area and production of spice crops in general.
Indian contribution tc global trade in spices is only about 20% valued at
Ps.2825 million. There is a conscious and welcome effort now to diversify
exports and to po in for valuc added items. World demand projected by
2000 D is 411 thousand tonngcs and this gives us a tremendous opportunity
to improve our oxports and is particularly a challenre to R&D personnel

engared on spices.

4. Considering the importance of spices in the country several
steps have been taken to strengthen research support for these crops in
recent years.

i) ICAR uppraded the ecrvstwhile Central Plantation Crops Research
Institute Kepional Station located at Calicut to the level of
National Rcsearch Centre for Spices during 1986,

ii) We are fully aware that the quick wilt discase of pepper caused
by Phytophthora capsici is of prest concern to the pepper zrowers

as well as policy makers. Though causal crganism and control
measures of this malady are known, we =2re intensifying our efforts
to develop disease resistant pepper varietics so that we can not
only avoid use of pesticides and eliminatc residue problems but
also have a permanent soluticn to the disease.

iii) Similarly Azhukal is a major problem in cardamom in Kerala for
which also control melasures are available but we are trying to
develop resistant lines.

iv) Similarly in ginger, rhizome rot is 2 serious problem in all the
ginger prowins areas and 2 network research project has been
launched by ICAR recently at four coentres namely Calicut, Solan



v)

vi)

vii)

aspects.,

i)

ii)

iii)
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(Himachal Pradesh), Udaipur {Rajasthan) an:’ Bhubaneswar (Orissa)
to overcome this problem. The progress of this work will aiso

be reviewed in the following days.

Durin; - the VHI Plan, dcpending on the tresource position
considerable strengthening has beoen proposed both at thHe NRC for
Spices at Calicrt and the Coordinated Project.

Recently the DBT hias coine forward to finance, schemes for
micropiroragaticn of pepper aond tree spices, dovcloping resictant

lines to Phyvtophthora throuph protoplast fusion, cryoprcservation

of peépc—:r ete, and identified NRC Cpices, Botany Department,
Calicut University, KAU »nd Spices Board to take up the above
said projects and the project proposals are being prepared.

At the instance of Sri N,D. Tewari, thc then Commerce Minister,
the Ministry of Agriculture had set up 2 National Committee on
Spices in 1988, 1 had the privilere of being the Chairman of tne
Working Group on Spices Rescarch and presznted a report on the
future stratepies for Spices Research to the Dupartment of

Agriculture which is under consideration.

5.: On development side also, stress is being laid on several

I understand that the Govt. of Kerala is laying lot of stress on
spices development and the vyear 1989-90 was doclared as 'pepper
year' and a whole set of farmer oriented programmes were taken
up  to improve the pepper industry in Kerala. This needs to be
commended.

Lack of improved planting material in adequate quautities is
another constraint in spices. I am happy to say that ICAE has
already sanctioned a Revolving Fund Scheme for augmenting
preduction of planting material of pepper.

Similarly the Department of Agricvlture and Cooperation, GOI has
sanctioned a  scheme  entitled  "Integratcd  programme  for

development of spices” mainly on pepper, ginger, turmeric,



chillies, trec spices and minor spices 1liké cumin, coriander,
fennel & fonugreck at an estimated cost of Re.5.00 erores for 1991-
92, This programme will be operawed in 12 Agriceltural
Universities, 3 ICAR Institutes and 21 State Departments of
Agriculturce/Horticulture. The project will lay emphasis on large
scale production of planting wmaterials, rchabilitation of old pepper
gardens in Kerala, supplying input kits to farmers to motivate
them to take up scientific cultivation, plant protection and
propagation of high yielding wverieties. 0f Rs.5.00 crores,
Rs.3.27 crores has been allocated to Kerala State during the
current year.

iv) Very recently, the International Pepper Community alse met in
Cochin, Kerala State and discussed various aspects of pepper
production, proccssing, markcting and export.

v) Recently the Spiccs Board wunder the  Chairmanship  of
Dr.M.S.Swaminathan had identfied the priority arecas of rescarch
and future strategy for cxport promotion of spices. These reports
if implemented will definitely help reorient our programme and

help in increase our exports.

6. The present group discussion which is the 11th in our serics
is almost an annual feature ard is held under the acgies of All India
Coordinated Research Project on Spices which wes initiated in 1971.
Under this project, we are working at 15 Centres in 9 States on various
crops e.f;., black pepper, cardsmom (small and large), ginger, turmerie,
cumin, coriander, fannel and fenugreek. Besides research achievements,
we will zlso be reviewing the strategy for production of adequate planting
material of different spice crops for which we have invited Director of
Agriculturc/Horticulture of all spice producing statec besides Director of
Cocoa, Areconut and Spices, Govt. of India. In this meeting, we will be
reviewing indepth, our programmes =and achievements and would make
modifications wherever needcd, You would be plad to know that the All
Indis Coordinated Research Projuct on Spices has several achievements to
its credit. A document on 5 yecar research achicvements has been brought
out by Dr. Edison, Prcject Coordinator, for which he deserves
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commendation. He will soon he bringing out 2 comprchengive campendiuvm

of zll spice varieties released in India with their major charecturs. The

Project Coordinator Will be presenting 2 report of results, but I would

highlight a few important achicvements only.

i)

ii}

iit)

iv)

In pepper the major limitation was the non-zvailability of high
yiclding varicties oxcept Panniyur-! released during 1971. 1 am
happy that today we have seven more varieties/hybrids at our
disposal which can definitely help to meet the quality planting
meterial requirement of thce farmers. The Hich Production
Technolory to get 1600 'k~ dry pepper/ha developed at Celicut and
demonstrated in the farmers field is yet another milestone for
increasinpg the pepper produoction.

In cardamom, five varictics are now evailable; of which four are
in "the pre-release stare. These high yielding wvaricties if
multiplied through tissue culture and distributed will go 2 long
way for increasing the cardz=mom production. Since the micro
propagzation tcchnigque is now beinp commercially uscd by a few
private firms, it may not be that difficult to produce larpge scale
planting material, In this crop also, the High Production
Technology for getting about 770 ¥ capsule/ha was developed =nd
demonstrated. ’

In ginger and turmcric, we are in a favourable position, as we
have 3 ginper and 10 turmeric varicties at present.

In seed spices, which =zre also important from export point of
view, we have the hirk yiclding variecties. But still we have to
incrasc the productivity of these crops which could be possible
through collection of cxotic permplasm and ovaluation.

In tree spices we spend nearly 25 crores/annum on import of clove
and nutmer. We neced to do more work on these crops. Even
thouth wc have good collection of prermplasm, the genetic base is
quite narrow and this can be widened through cxotic collection.
However, wusing the hirh yielding clove trees the planting
materials arc being produced and distributed.  Epicotyl grafting

of nutmeg standardised by NRC for Spices helped to overcome sex



problems.

vi) in the area of PHT, the cardamem dryer developed by CPCRI has
become popular.

7. Thera are also come constrzints in implementation of our
programmes. We shall discuss these and try to rectify those which are
possible. We are taking certain steps:

i) For instancc, we are constituting a high level team of experts to
undertake a total rveview of our research on spices in various
states which will heip us to identify our strengths and weaknesses
and to develop the future research strategy.

ii) We have also taken steps to streamline the system of release of
horticultural crop varieties and setting up 2 separate Horticultural
Varicty Rolease Committee is under the active consideration of the
Govt. of India.

8. In the cnd, I once apain thank the Hon'ble Chief Minister and
Minister of Agriculiure and Animal Husbandry, Govt. of Kerala, for
agreeing to be with us this morning. Sir, your presence is a source of
great strength to us. I can ass're you on behalf of ICAR and on my
behalf that we in ICAR are aware of the problems of production of
plantation and spices crops predominantly grown in this state and w. will
put in our best resources and manpower to ensure higher production of
these crops. We will also make offorts to take full advantage of the
presence of a larpe number of scientists in reorienting proprammes keeping
in view the thrusts so that both production and productivity of spices in
the country can be significantly increased.

Thank you.

Rk



PROJECT COORDNATOR'S REPORT BY DR. S EDISON
A} India Coordinated Research Project on Spices, NRCS, Calicut

I have immense pleasure in presenting before the learned audience,
a report or; thc progress of research of the All India Coordinated Research
Project on Spiccs since we had conducted the last Mceeting of this sort,
viz., the X Workshop of the Project hecld »t Coimbatore duriny Aupust,
1989. This is the fourth indcpendent Meeting of Spices Rescarch Workers
after the bifurcation of this Project in 1986 and cssentially the clcventh
in the scries, initiated in 1971. This Coordinated Project was established
during 1971 with four centres a2nd pradually grew to fifteen centres by the
end of thce VII Plan. We have proposals to add one or two centres during
the VIII Plan as well. The mandatory crops of this Project are black
pepper, cardamom (small & larpe), ginger, turmeric, cumin, coriander,
fenncl & fenupreck and the resesrch work is carried out under the varius
State Agricultural Universitics as well as the ICAR Research Complex for
NEH <Repion. We have therefore with us today, a cross section of our
country with representatives of Scientists from Kerala to Himachal
Pradesh, Orissa and Sikkim besides Progressive Farmers and
rcpresentatives from the Horticultural Input Agencies. About 12 major
States heve been involved in our programme and under this heterogenous
audience, it may be an interesting interaction on all the spices especially
those concerning; research s;lpport from the ICAR system. A brief account
of the progress under the Project during the last two yeers is briefly
cnumerated below:

1. Genetic resources
Panniyur centre improved its Black pepper collection by addition

from Karnataka, bringing to 200; Sirsi has 75 including ‘wild accessions
added Auring the year. Pottanri maintains the largest germplasm viz.,
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155 in Turmeric znd 124 in Ginrer and this Contre has supplicd material
to Japtial, Solan and Coimbator: Centrcs 28 well as NnCS, Solan Centre
addcd f59 new accessions to the Ginger collections, though a NBPGh-joint
survey. The Cardamom ,ermplesm a2t Mudigere Centre wes frecely exchanpged
with the NRCS Appangala Centre. In Larpe Cardamom, additional germplasm
was broupht from Arunachal Pradesh and parts of Sikkim. Germplasm in
seced spices remain almost static and efforts are underwey to

import/exchanpe from mediterrancan countries.
2. Crop Improvement :

Varieties Panniyur-2, Panniyur-3 and Panniyur-4 hnve becn released
with zverage yield of 1954 ke/ha, 1749 ke/hz -nd 975 kp/he rospectively.
About 5 lakh rooted cuttings of these wvaricties have been 1listributcd.
PV-1 cardamom selcction is in advanced stapes for releage by KAU and in
case of M-] cardamom variety from Mudigere (UAS), 25 kg of seed capsules
were distributed, each kilo seed yielding @ 74000 scedlinpgs. The caltivar
'Pink Golsey' in Large Cardamomr has performed superior in 2 years
successively: clone 4 (green cardamom) has been identified and both are
being promoted for relcase as varieties. The Pottanpi contre has released
the second variety in Ginger viz., Suruchi and a third variety "Surabi" is
under considration for rele=se; the last onc has less fibre (4%) content
and yields better. In Coriander, wvaricties 'Sadhar' and ‘Swathl’ have
been released by the APAU. These two vorieties have an zverzpe yield,
essential oil and fixed oil of 1025 kp/ha, 0.2% & 9.2% and 885 kg/ha, 0.3%
& 9.6& respectively. The Coimbatore centre has relcased n new varicty
Co~3 with =n yield of 644 kr/ha and had lcss incidence of wilt and grain
mould; Co~3 had a sced oil content of 0.4%. 4t Guntur, coriander acc.
ATP 82 recorded the highest yield of 692 kg/ha.

3. Crop Production :
The most ecconomical dose of NPK for Black Pepper has been

recommended as 50:50:150 ' NPK (per ha) respectively. Among the live
standards for Black Pepper those nrown on Ailanthus malabaricum gave




maximum vyield., At Yercaud, hirh density planting of cardamom with a

closer spacinr of 1M x 1M for Malabar was fsvnd superior,

In Coriander application of N @ 60 kr/ha in 3 rgual splits,
applied as baszal, 30 days after as top dressincs and spain after 60 days -
ender irrigated conditicns - pave hipher yicllds at Jobner. Leaf plucking
if done 75 days after sewing, up to 50% did not affzet prain yield of
coriandcr. Sowing coriander in Fherif in Guntur pave 658 kp/ha when
sown on 15th September. Cumin when broadcast »nd zpplied witll'l 30 ke
N/ha in single dose gave higher yields. In Fennel, application of N @ 90
kg/ha in 3 equal splits piven as basal, 30 DAS and 60 DAS gave higher
production in Jobner. For producing the "Chewing type", femnel can be
- harvested when the grains are of "half length size" and 30 days after
anthesis. Fenugreck when sown in the first weck of November gives
profitable crop. At Jobner, it was found that when the IW/CPE ratio is
kept at 1.0, the fenugreek crop gives thc hiphest seed yield of 1400
ke/has along with P205 can: be applied @ 60 kg/ha.

4. Crop Protection :

Phytophthora foot rot discase can be controlled by spraying with

1% Bordeaux Mixture dJdone thrice ani drenching the basin once, before
onset of monsoon. Metalaxyl =2nd Al-Foscetyl compounds arc superior in
performance at Sirsi and on par with Bordeoux mixture at Panniyur:
however the cost of treatment was hich. At , Mudigere, the czrdamom
cultivar "Pink Pseudostem" was identified as tolerant to leaf spot ddisease.
The Pestalotiopsis leaf spot of Larre Cardamom is controlled by spraying
Blitex 50 @ 0.3%.

In Card=zmom, the azhukal diseasc was controlled by spraying 1%
Bordeaux mixture as well as soil drenchins. Nematode infestation in
cardemom nurseries was controlle? by =pplication of Temik granules,
whereas the root prub has been effectively checked by Carabofuran 3% G @
8-10 z/clump, =2pplicd duriny June-July & November-December. Leaf

diseases in cardamom nurscries have been controlle? by spraying with
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Dithone M-45 (0.25%).

Weed control in cumin has bren achieved with Terbutryn 8@ C.5 kg

a.i./ha.  Comin blight caused by Alternaria burnsii was contrclled by

spraying Dithane M45 or Cupramar €@ 0.8 to 1.0 kg/ha, the first spray to
be given at the time of flowering, followed by fortnightly intervals.

Grain mould of coriander has been controlled by spraying Carbendazim
0.1%, applied 20 ciays after grain sct.

A quick look into the rcsearch achievements made under the

Project in the recent past have enableld us to select the most important

technolopies which are slready ready for transfer and a few are listed

below:

l.

3.
4.

10.

11.
12.
13,

Thirty eight wvarieties released for high yield/quality; 14 more being
proposed for release; the varieties include contribution from NRCS, ICKI
etc. also:

Technology for raising 'Rush pepper’ in pots;

Use of IBA 1000 ppm for better rooting in black pepper;

Control of foot rot disease (quick wilt) of black pepper by phytosanitary
practices; prophylactic spraying & drenching with 1% Bordeaux mixture:
For better cermination of cardamcm seeds by scarification for 10 minutes
in 25% Nitric acid;

Azhukal and capsule rot of cardamow controlled by spraying 1% BM;

Thrips of cardamom controlled by sgpraying Monocrotopheos (0.05%) in May;
followed by Phosalone 30-40 days leter:

Optimum seed rhi‘zome size 20-25 g (with 2 buds) for ginger;

Ginger collection of SG 547 (from Solan) moderately resistant to rhizome
rot;

Seed rhizome treatment with Dithane M45 (0.25%) & Bavistin (0.1%) reduced
rhizome rot of Ginger both in field and storage;

Mother rhizomes, 25-30 g picces ideal for seed material in turmeric;

Cumin EC 109635 hiphly resiuvtant to wilt pathogen: useful in breeding;
Three year crop rotation, application of neem cake and seed treatment with
Bavistin + Captan reduced wilt in cumin;
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14, Powdery mildew discases of cumin, coriander, fenncl & fenugreek controlled
by spraying Karathane or Sulfax;

15, Sowing cduring first fortnight of November best for seed spices;

16. Root rot of corjander k fonuprcock controlled by drenching Bavistin (0.1%):

17. Leaf plucking up to 50% foliape in coriznder when crop is 60-75 days old
fave economic (total) returns.

Planting material :

A wvery important itam in impreving the productivity of spices has
becn the producticn and distribution of adaquate aquantities of elite planting
-material and-we have with us today about 50 varieties of wvarious s}:;ices which
haveé capacities for high -yielding, butter quality and in some cases tolerance
to dis¢ases and pests. I »m vlad to inform you that a Group Discussion on
this important zctivity. will be held at this venuc tomorrow. The Coordinating
Centres under the Project have the moral responsibility to produce and make
available the nuclcus planting material for this activity. It will be the
endeavour of the Distriet Agricultural Farms or District Seed Farms to take up
further multiplication and cnsurc timely distribution of sced-kit to the farmers.
We also made 2n cffort to survey the tree spices ereas in Tamil Nadu and
Kerala to enlist somc of the proplems faced in pgrowinpg of these cercps; they

are:

1. Inadequate aveilability of clite plenting material;
2. Lack of 2lequate market support price & thc role of midrlle men;
3. Factors like wind damage, sparseness of foliage, drought, malnutrition cote;

~

4. Inadequate finincinl support for specialised facilities like drip irripation.

Since we spendl approximately Rupces 25 crores of foreign exchange
every vyear te import clove, nutmeg, ete., it will be necessary to take up
intensive rescarch cfforts on tree spices and the scope of this AICRP may be

extended to cover this croup as weil.
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It is also my duty to brins to your knowledge, some of our weaknesses
like froquent transfer of Scientists in the Projeet work, non-performance of some
of the Centres due to lonp term vacancies & absence of the Scientists in Group
Meetings & Research Workshops like this, non-availability of sufficient

germplasm base especially in seed ¢pices, to mention a few.

It is indeed a matter of great pleasure that we have with us the
Hon'ble Chief Minister of Kerala, the Hon'ble Minister for Agriculture,
Government of Kerala as well as several Senior Officials from almost every
State interested im Spices Resecarch & Development besides the Directors from
ICAR Institutes, Development Departments and the Secretariat of the Government
of Xerala. We are pagerly looking forward to listen to the advice from the
VIPs an2 it is hoped the deliberations during the next three days will enable
a fruitful interac.:tion and leal to increased importance piven to spices
research, by way of physical and financial allocations from the Governments.

THANK YOU



INAUGURAL SPEECH BY SHRI K KARUNAKARAN
Hon'ble Chief Minister, Government of Kerala

My collecague Mr. P.P,George, Minister for Agricelture, Dr.
K.L.Chadha, Deputy Dircctor General, ICAR, Dr. § Edison, Project
Coordinator, Dr.Ramadasan, Director, NRGCS, lLadies & Gentlemen,

It gives me immense pleasurc to be with you at this important
national meet. I 2m aware that this august audience consists of Scientists,
working under the All India Coordinated Research Projects on Spices, ICAR
Institutes like the National Research Centre for Spices, Calicut, Central
Plentation Crops Research Institute, Kasaragod and its 0il Pslip Research
Centre at Palode, Centrnl Tuber Crops Research Institute, Trivandrum,
officials from the Kerala Agricultural University, Heads of Departments of
Agriculture and Horticulturc from the Governments of Kerala, Tamil Nadu
and other states. I am certainly thankful to the organisers for choosing
Trivandrum a5 the venue for this important All India Conference on Spices
Research. The group of spices and condiments, wviz., black pepper,
c2idamom, ginger, turmeric, cumin, coriander, fennel, fenugreek and large
cardamom are so vital and important to the economy of our country and
Kerala in particular, 1 am aware that we produce about 18 lakh. tonnes of
spiccs and export only 1 lakh toare cvery year. The export earning is
at an average of about Rs.280 crores per annum. The share of Kerala in
realising this earning of foreign cxchange is phenomenal and we are proud
of the same.

Our country had 2 pre-eminent position in the world trade of
spices until three decades ago, but the same has started declining in view
of the heavy competitien from countrics likke Brazil, Guatemala, Indonesia.
Malaysia etc.

However, the principal spices viz., pepper, ginger and cardamom
are grown tc a large extent in Kerala occupying an arez of 1,57,000 ha,
14,200 ha and 64,550 ha respectively. Desides, this state also grows tree



spices like nutmeg, clove and cinnamon. Turmeric is also grown to a
limited extent in 2n z2rea of 3,080 ha, The productivity of most of thesel
spices have been unfortuaately wvery low, thereby promising = scope for
its further development and increase. & look into the totzal export
carnings from the spices indicatc that about 75% of the amount, viz.,
Rs.200 crores is earned by contribution from Kerala alone. This is in
addition to the export earnings by us from cashew, te¢a and other

plantation crops.

1 am informed that the Indian Council of Agricultural Research has
been operating 2 network of Ail India Coordinated Research Projects since
1957 which is essenﬁally to take care of the specific rescarch
requirements of various agro-climatic rcgions by way of conducting
adaptive trials, to develop agro-techniques multilocation trials to identify
new varieties, evolving control measurcs for pests and diseascs, attending
to post harvest problems etc. It is our fortune that there is such a
project on spices which was initiated in 1971 in Kerala. The All India
Coordinated Research Project on Spicés has been located 2t the 'Naticnal
Research Centre for Spices'. This has been an encouraging step taken up

by the ICAR for the cause of spices research.

This Project has done ¢~ excellent service to increase the
productivity of spices by various methods; a2 signifi¢ant achievement under
the project has been the development, promotion and releass of different
varieties of spices. To mention a few, Panniyur-Z, Panniyur-3 and
Panniyur-4 in hlack pepper and PV-1 in cardamom, Suprabha and Suruchi
in ginger, Roma and Suroma in Turmeric. I understand that a large amount
of seced material of these improved varietics have also been distributed by
the various coordinating centres located in different states. I understand
that there¢ will be a special scseicn on production and distribution of elite
Planting material of spices during the cource of this Spices Workshop.
Spceific  control measures ageinst diseases =and pests, irrigation and
fertiliser schedules have 3lso been developed 2nd recommended.
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The Coordinated network of Research Centres also have 2 wide
array of germplasm holdings on ail the mandatory crops viz., pepper,
ginger, small cardamom, lorge cardamom, turmeric, cumin, coriander,
fennel and fenugreck in the Centres located in thc various Agricultural
Universities. There has been a2n  intensive activity of collection and
exchange of germplasm betweon the Uriversity Centres and the National
Research Centre ot Calicut. Thie is a very healthy beginning of a
process which will ultimately result in improving the productivity of the
epices. It has been projected that yield level of 1300 kg/ha, 90C ¥kg/ha,
11000 kg/ha, 14000 kg/ha, 1457 kgs/ha, 1068 kg/ha could be realised from
the black pepper, cardamom, ginger, turmeric, cumin and coriander
respectively by intensive research efforts and the availaoility of high
production technologics. However, the important problem remzins to be
production and distribution of adequate quantities of elitc planting

materials,

There is 2lso a need to sort out and settle some of the chronic
problems and production constraints like foot rot diseasc and slow decline
of black pepper, 'katte' and root grub preblem in cardamom, rhizome rot
in girger and turmcric both in field and storage, wilts, root rots,
mildews, and blights for the secd spices. There is also an urgent need
to arrive 2t 2a wminimum floor ¢ -ice and arrest the pricée fluctuation
especially in ginger and cardamom. There is also o need to intensify our
activities on cnsuring better quality of spices, production of value added

spice products, restriction of residues in the produce etc.

The recent changes in trade policy have created a congenial
atmosphere for a sustrined increase in the export of spices. However,
there has been 2 feeling that the full export potential has not been tapped
by the farmers. I would request you to apply ycur mind and suggest how

the farmer can derive thc maximum benefit from the opportunities that
have arisen.



Taking an overall view, ii is the respoonsibility of 2]l research
and development agencies Yo tackle the produciicn constraints of spice
crops with grestest carnestness ~ud oxtend the recoarch achievements to
the practical advantoge of the farmer. Transier of technclogy is the need
of. the hour and 1 am hirhly optimistic that the deliberations during today
and the next ‘wo days will be really preoductive and feuitful in planning
and reshaping our future strategics,

it has bhean informed tha: adeguate furdlag has not been possible
for spicc research and I appeal to the learned guesis here o work out
spacific strategies and demsand for more furds for spices research, 1
assure you that my Governmont always stands by the recommendetions of
learned bodies like this.

I am extremely happy to meet 211 of vou from different parts of
the courtry; I am swre that yor will peool your wisder and experience to
solve verious problems facing the farming communiiy invelved in spices.
Cn behalf of the Government of Ferala, 1 extend to all the distinguished

delegates o very happy welcoma. I am sure that you will enjoy your stay
here.

Last but not the least, it is my pleasant vision and desire that a
National Spices Research Institulc or perhaps en International Institute is
shortly opened in Kerala. I wish all the success in your deliberations.
I formally declare thie Workshop inaugurated.

JAT1 BIND



PRESIDENTIAL ADDR¥SS BY SHRI P P GEORGE
Hon'ble Minister for Agriculturc & Animal Hucbandry

Honourable Chief Minister Shri ZXarunakaran, Dr. <Chadha, Dr.

Edison, Distinguished Scientists, Exntension Personnecl, Ladies & Gentlemen,

I consider it as my privilege to preside over this Conference in
which Scientists and cxtension personnel from the wvarious States are
participating. [ have great pléesurc to preside over this meeting in the
prescnce of our Honourable Chief Minister Shri K Larunakaran whose
commitment towards the dovelopment of Agriculture on scientific basis is
inspiring. His presence adds importance tc this meeting in which eminent
agricultural Scientists and experts from all parts of India are deliberating
on the plans and preospects of the development of spices in which the
statc of Keralas stands out with its glorious traditions and high cconowic

stake.

_ Kerala State blessed with its ideal soil and congenial climate is
known as the "Spices garden of India". Hecnece it is only in the fitness of
things that the organiseré have cnosen this smdll and beautiful state as

the venue for this function.

Spices play an important part in human dietary and they impart
agreeable flavour nnd aromz to food and a»dd greatly to the pleasure of
cating. Apart from the culinary uscs, spices are flavouring agents in
beverages, active ingredients in ayurvedic medicines, colouring agents in
textiles a2nd important constitutents in cosmetics & perfumes. Some spices

have from ~ncient times been uscd for sacred offerings.

There sre however, significant shifts in the consumption pattern
with the food service industry becoming more important. Spices are
prcddminantly. used in the processing of meat, fish, vegetzble products,

bakery goods and other pi-epared foods. In many countries, the meat
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industry is by far the largest consumer of a2 wide ronge of spices.
Spices are largcly of tropical and Asian origin. Search for spices by the
European explorers led to the discovery of new continents a2nd waterways.
Earlicy commercial ties had existed between India and the Middle East

countries for the troade in cpices.

India ocenpics a dominant position in the world trade of spices.
It hae been estimated that the total erea under cultivation of warious
spices such as pepper, cardamom, cinger, clove, nutmeg, chillies etc. is
about 2 million hectares and the production is about 1.8 million tonnes.
We also export about 1.2 lakh tonnes valued 2t Rs.3000 million per year.
Our small state of Kerala is responsible for the lion's share of the
export earnings from spices. The principal pepper orowing state in the
country is Kerala which accounts for 97% of the area under the crop.
Similarly about 60% of thc cardamom production in the country is accounted
for by Kerala. Ginger is grown in almost all the states, However dry
ginger for commercial purpose is produced mainly in Kerala which accounts
for 30% of the area under cultivation of this crop in the country. Clove,
nutmeg and cinnamon which =are often collectively referred to as tree
spices arc grown in th¢ southern states of Kerala, Tamil Nadu &
Karnataka, Organised cultivation of cinnamon on a plantation scale is
prevalent only in Kannur district of Kerala,

The main problems we encounter are low productivity of crops,
fatal diseases of certain crops, high cost of production and insufficient
post-harvest technology. The averape productivity of pepper in India is
reported to be around 280 kg/hz, as =gainst 550 kg in Indonesia, 1200 kg
in Brezil and 1575 kg in Malaysia. Reparding cardamom, compared to
India's productivity, it is estimated that yield per ba, in Guatemala is
over 200 kgs. The chronic & prave discase problems such as foot rot in
pepper, soft rot in pginger ete. are to be solved. High yielding
verieties coupled with discasc resistance zrc to be evolved, It may be
seen that the task ahead of the scientists and coxtension personnel in

tackling the problems of spicc production arc ardent and challenging.
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Xcrala is fortunate in having the hc-dquarters of the National
Research Centre for Spices at Kozhikode and the All India Coordinated
Regearch Froject under ICAR. T is Project is doirg ewcellent service to
increcase the spice production. The research activities of Kerala
Agricultural University, CPCRI, RRL are also commendable. The part
played by Spices Board in the development of spices is impertant. The
role of the Department of JAgriculture in popuvlerising the rosults of

researcn among the farming community is equally important.

In due recognition of this aspect, the Stzte Department of
Agriculture has programmed to launch this year an inteprated programme
for development of peppsr throurh 'Kurumulaku Samrakshana Samithies'
constituted for this purpose. The state is also implementing in Integrated
Programme for Development of Spices in collaboration with the Diractorate
of Cocoz, Arecanut & Spices Devclopment at Kozhikode with =2 total
financinl vutlzy of Rs,.369,275 lakhs, fully financed by Govt. of India.

I fcel extremely happy in having pot an opportunity to meet the
Scientists, administrators ond cxperts from various states who have
'asscmbled here for ~ three-day deliberations on the research and other
development strategics om spices in our country. I only want to remind
you Sciertists that apricultursl technology should intellectually be
satisfying and cconomicaly rewarding in order to attrzct and retzin youth
in farming and related activities. A hearty welcome to opne and all. 1
wish this function 21l success,

Thanking you,

JLY HIND



Technical Session 1 : ACTION TAKEN ON THE
RECOMMENDATIONS OF THE
X WORKSHOP

Chairman : DR K I. CHADHA

Rapporteur : DR S EDISON



Technical Session I . Action taken on the recommendations of

the X Workshop and the previous
Wc ‘kshops.

No. of papers presented: 1he Project Coordinator presented the

report on the action taken by him on
the  recommendations/decisions made
during the X Spices Workshop, held
at Coimbatore as well as the previous
t7o  Workshops held at Guontur and
Sclan. '

Centres where work

wos done + 14 Centres
Non-pcrforming Centres : MNii
if any

Rrief descrj_ption of the Woﬂ( Jone as well as results roported :

1)

2}

The status on action t,al‘:en on the decisions made during the
X Workshop (Conductr_d at Coimbatecre during August 22-24,
1989) was prcsented, The eannual report for the period
1989-9¢ znd 2 documénit on Research Achievements 1985-90
werce also macde =v-itable to the participating Centres in
additicn e the regulor yearly Research Highlights (1990-91)
of AICRP on Spices. A document entitled 'Workshop input
document' was prepared ccmpiling 2ll the informations on the
up~to-date progress of résezrch on various experiments and
presented to the delegates zttending the XI Group Meeting.

The 2hove reports wer: discussed in detail during the
various Teochniczl Sessions and the action taken pertaining to
Technical Scssion-l ars sppended.

In addition, the following general recommendations/decisions
were z2lso made in the Session:

A joint cxploration for genetic rcsources should be taken up
at NRGCS, TNAU, kAU =nd UAS (under the Chairmanship of
Dr. M Aravindzkshan) tc work out strategies for the same

{time limit 2 months).

Spices Board's Rescaych activities have to be limited to
cardamom only.

The  redeployment of Breeder from Pampadumpara to
Ambalavayal to work ob Black pepper is to be decided.
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5.

5)

6)

7)

8}

w20

It was noted that neriormance of the Chintapalli ccntre has
improved.

Physical facilities for conducting experiments on drip
irrigation on cardamom may be provided by the ICAR.

Details on high ylelding varieties in cardamom is to be
worked out by NRCS, Appangala Centre.

Results of cxperiments on drought tolerance in cordamom =8
well as that of the Riochemistry & quality analysie of seed
spices, ginger and turmeric may hererfter be reported in
the technical sessicn on "Crop Improvement'.

Lead centre concept for seed spices was approved for Jobner
Centre. It was suggested that the Jagudan centre can be
congidcred for lead centre on cumin and fenncl, while Jobner
will continue to be the main centre for coriander and
fenugreck work. -

Recorrmendations ready ) Given under individual

for transfer of ) Sessions

Ext-nsion Agency )

if any )

Programmes proposed ) Details are giver under
for the next year ) individual Sessions.
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Technical Session 11

1.

2.

4,

Number of papers

40

GENETIC RESOURCES

oo

All the Centres prescated the

prosented reperts exccpt Gungtok

Centrc

done

s wherce werk was
14 Centress 9 Crops

-

Non-performing centres,

if any

Brief

1 Nil

description of the work done

and salicnt results reported

i)

ii)

iii)

iv)

v)

Black pzpper : Penniyur has 200 collcctions; Sirei 175

including 15 wild acccssions and 17 cultivated znd 19 wil3
germplasm =accessions at  Chintzpalli Cantre. Among the
wild germplasm collected #t Chintpalli, ‘Chiticmpadu' ancl
IMadem Acc. No.9' werc superior. ’

Cardzmom : Mudigcre, Pampadumpara & Yereczud have 245,
71 and 35 accessions respectively. In Yercaud, the leeal
Malabar and  local Mysore types  axhibited  better
performance.,

Ginper : Pottangi has "40 and Solan 192 :ollections; 5G-547
has shown good periormance at Sclen.

Turmcric @ Pottargi has 185, Solan 157, Jagtiel 80 &
Coimbatore 105 ontrics,

Sced spices ! In cumin, Jobner has 219 ond Jaguden 167

collcetions; in coriender, a parmplasm colloction of 441,
278, 126 =2nd 120 at Jebner, Jagudan, Colmmbatore and Guntur
respectively is being meintained. A permplrsm  collection
of 130 2nd 170 in fonnel arc bcing wointained ot Jobner &
Jagudan centres; they thave 171 and 134 fenupreck
ccllections, followed by Coimbatore with 86 snd Guntur 70
accessions,
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RECOMMENDATIONS/DECISIONS

I.
1)

2)

3)

II.

111,

1)

2)

3

1v.

Black pepper ¢

The descriptor list finalised by the NRCS mey be uniformly
adopted by the Contres for collecction of data as well as
for description.

Chintapalli centre has presented the data on the good
performance of Panniyur-1 at high clevation. The identity
of Papniyur-1 2nd the yield data may be scruotinised,

The wild pepper collections made by Jdifferent Centres may
be collected by NRCS and established 2t Appsangala centre
as a National Gene Bank for Wild Peppor Collections.

Cardamom :

For asseseing the performance of individval clenes, annual
suckcr production per plant mey be used as one of the
eriteria.

Ginger t

Pottangi Centre has presented data on the incidence cof soft
rot diseasec in some of the accessions. It was decided
that hence-forth scrcening for the diseases and pests in
the peroplasm nced tc¢ be recorded only at such conires
where the incidonce is severc,

Screening of the germplasm against soft rot is olso in
progress at  Solan, The pessioility of fixing thresheld
value for the inoculum in the ficld may be determined.

As maintenance of live collecticns in ginger is difficult due
to incidence of soft rct disecase, in vitre conservation may
be standardised by the NRCS.

Turmeric 3

Pcttangi centre mey modify the classification of Curcumsa
lenpa  ond  Curcuma aromatica types listed by them.
Chromosome number may be used as an additicnal criteria
fer Jdistinguishing lcngr and arcmatica types.
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V. Sced spices (Coriender, Cumin, Fennal & Fenugreek)

1) All the Centres reperted low variability in the indigencus
ccllectiions. It is suggested, in crder to 2void the samre
sccessions being repeatedly  collected 283 oveluated, the
ccllectich programme may be defined in terms of the
ccllections tc be madc by the different Centres.

2) Mutaticn breeding pregramme may be initinted for inducing
varinbility.

3) The exotic germplasin scecessicns obtzined in Ceriander and
Fenugreek by Jaguden Centre may be multiplied snd made
availeble to other Centres.

VI. Large cardomem

ICRI, Myladumpara may ccnsider cstablishing 2 naticnal
gene bank ir large cardamom collections.

CENERAL DECISION ON GERMPLASM COLLECTION AND EXCHANGE

1. The NRCS, Calicut will establish 2 National Gence Bank for
pepper, pinger, turmeric and trec spices.

2. ICRI, Myladumpara will establish a Naticnal Gene Bank for
cardamom and large c sdamem.

3. The wild pepper ccllecticns will be consorved by the NRCS
at Appangala/Calicut.

4, The fcllowing Centres will be  zlternative  Centres for
germplasm:
Black pepper - Panniyur
Cardamem - Appangala
Wil! pepper - Ambalavayal

Ginger and Turmeric Pcttangi



6.

6.

8.

9.

10.

The accession numbere assigned by the Naticnnr Genz Berk
will be unifermly follewed by all the Contrec. ' Hewever,
it will be ensured that, under the ccarec eolums, the
original number assigned by the cclisctor will be —cizincd
in the Naticnal Genc Benk, & catelogue  of available
ccllecticns in National Gene Bank mey be published and
circulated to all Centres/Werkers. :

Ir the minor spices, naticnal eollecticrs will be maintained
at Jobner and Jagudan, while Guntur 2ad Cofmbatove will
serve as alternste Centres,

NRCS will orpanisc the expediticns fer germplasm
ccllecticns  in  ceollaboration with the NBRPGR ond  the
Cornrdinating Centres.

The Neotiznal Gene Benks identifie? will 2lso be respensible
fzr supply of occcesions to cther Centres for wiilicing in
their breeding programmes.

The rcquest for permplase should cloarly specify accezsion
number or the characters desired,

When the varieties being released are from the gpermplasm
cclleetions obtained fron other Centres, “ue credit shceuli
be given tc thc cririnat collectors or Cencres.

Recemmendaticns ready
for transfer to extensicn

apency, if any

Nil

Progremme propesed for

the next year

a)
b}

an

Ongoing cxperiments : Continuing the ongeing pregramme

New experiments : Nil

LR N N



Technical Session VI : VARIETY RELEASE

Chairman : DR M ARAVINDAKSHAN

Rapporteurs ? Dr. N KUMAR
Mr. A MANOHAR RAO



Technical Secsgion 111 : CRCP IMPROVEMENT, PHYSIOLOGY

& BIOCHEMISTRY

Number of papers : 40
presented

Cantres where work

was done

14 centres

-

Nen-perfcrming centres
if any : Nil

Brief Jescription cof the werk Acne
and salient results reported :

i)

ii})

iii)

iv)

v)

vi)

Black Pepper : At Panniyur, Culturc Nc.331 has crnsistantly
recerded moximure mean yiel2 frllowed by 239,  Cf the 343
seedlings of pepper, Culture Nc.5128 and 1558 are the best.

Cardamem : The variety PV-1 of cardamem is performing
well in most cf the locaticn tested. It is being propesed
for release. The ICRI has prepesedd MCC-49 & MCC~61 for
relecase as varieties.

3

Lerre Cardamem : Cultiver 'Pink  Gelsey' recorded the
highest yield in the CYT of hizh yielding clones in large
cardamenm,

Ginger : In the MLT of ginger at Pcttangi, selecticn V. K -3
has cut yielded all the cther lines, hence it may 'be
reccmmended fer releasc.

Turmeric : PTS-28 and PTS~9 are supericr 2lecng with Rema

in the CYT ~f turmeric selecticns at Pettangi.

Secd spices : The coriander C8§5-2 has cut vyielded cther

seloctions in the CYT at Guntur. Evaluaticn of 14 M2 lines
in Cecriander indicated significant variaticn between pregenies
for plant height, days to maturity, number of umbellates per
plant ectc. The cumin MC~43~73 has registercd 10.4% high
vield than thc released varicty Guj. Cuamip-1 in the MLT.
This veriety may be reccmmended fer release,
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RECOMNENLS TIONE/DECIEIONS

10
1)

z)

3)

)

5)

II.
1)

2)

9

Black popp.r ¢

The <12 MLT in Panpiyer Tontre may be clrecd,

b

Prejeet Crordinct~r is tc review the work -nd suppest new
MLT fer Pamniyoer Contre, .

Aeceesizn mumber hee t~ boe spaeific? when using thi nemce
of the cultivars

L new WLT ~n peppsr with roleaszd verictics from NRCS znd
Feorpiyur mzy bc 12id cot =t Ambalaveysl snd  in »ll

Crrd-mwrcm Contros viz., Mudiver: Yereand and)
Fawpadumgere . Centr~l  St~tz. Forw, 4r-lm may be
crnsidcre? ~s  ancther lceati-n fcry tha oxporimont. The

NKGCE & Pa=nniyur Certrc will eupply tho plentirg moteriel,
Crordinated by- thc Prcjeet Crorlincstor,

Rcecerreh on trac erices mry be ineludc’ in the AICRF ¢
dpiccs., H~rticultvr~l Rcscarebh  Si~ticms, Yoresvd &
Pichiperzi moy b a voluntrry cuntre for bleck pepper &
trez spicis.

Crydeomwsrmw
Th CYT (1982) in Ycrecrud wary ke eloscd, A Committec

consisting of the fellewing will  Zovel-p vickle rescorch
Fregrmmes ¢n ceriamor ond troe spices frr tho Gontro:

Pr. P Recthincm Pr. £ Thomboraj
Cr. I Irvlappan Dr. § Ranprswamy
Cr. § Eliscn Lr. P B Pillai

L Zicisiorn rorerding the AICK? pregrammes in Pampe2damrpars
Centre (KAU) will bc trken by ADG (FC) in censulistion with
Vicc=Chenccllor, KAU.

f prepes~l for the rodease ~f FV-1 will be submitte? by the
Prmprdumparas Centro, The ICRI (Spiccs Beard) will suppert
this with thdir yicld 2-t-~,

Th: high yiclding ecrrlsmem selcctirng s Jeveloped ~t ICRI
w2y be iscludcd in the yicld triels.



5)

6)

7

8)

N
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A new MLT (III}) may be taken up in Mudigere and
Pampadumpara.

In cardamom, thcugh the plot size recemmended is 12 plants,
ar 18-plant plet size may be zdepted in 2 6 (row) x 3
{plants} pattern. The plant population a2t Myledumpara and
Pampadumpara will be 1600; »nd that in Muldigere, Appangala.
and Sakleshpur will be 3000,

The multiplication facter for Myladumpsra and Pampodumpara
will be 1440 and for Mudigere, Appangala end Sakleshpur it
will be 2700,

In cardamcm, Myscre and Malabar types are t¢ be evaluated
separatcly in separste yicld trials.

i) The MLT (1991) =~ (Malabar type) : with 13 entries of
Cardomom selections as follows:

t. GCS 872 )
2. GCCS 893 ) Appangala
3., CCS 800 )
4., CL 679 )
5. CL 683 ) Mudigere
6. CL 726 )
7. SEKP 13 )
8. SKP 14 )} Sakleshpur
9. SKF 2 )
10, SKP 73 )

Contrcls :
11, MCC-34 - Thadiyankudissai

12, Muigere-1 (planting material will be supplied by
Mudigere)

13. PV-1 (planting material will be supplied by Appangala)

Lecaticns ¢
Appangala, Mudigere, Sakleshpur, Thadiyankudissai



II1.
1)

2)

)

5)

6)

7)

<7

i1 MLT - (1991) (Myec-re t};p:)z with 5 (ntrice -f cari-wom
srloetitns ~s frll~ws:

. NCC - 12 )

2. MCC - 21 ) Mylsumpar
3. MCC - 85 )

‘. EKP - 51 - S-klcshpur

Cntr-1

5. NG - 61 { Wyl-3duwpors)

Legaticn @

M}la"*ump*rc, I-kleskper, App-npels & Mutipare

Gineor & Turmcric

A prepoocl for o rddeese ~f pinpor, ViK-3 oy he submittc?
by the Pcttznei Contr.

The rrw MLT of pinper plwte? =t Scl-n #spd P-ti~npi (1991)
wore “pprave”.

The IET »ri CYT preoorcmwmis ea gioper ~nl turmeric will be
1~ cut in Sclar Contre cla-,

The muoltiplicction facter for cetim-ting pinpor »nl turmeric
yiclds per h~ s on 3 x 1 m b 2?s (€ 40 plents/oc?)
will be 201¢. bultiplicatira focter for cstim-~ticn =f pinpor
spl termeric yiclis por he bosed &n rifecs cnd furrcw will
bo 1,0(’,0%0 plortsihn. The minimur plet gize shoul? be
‘.8 x 2 M7 (€ 100 plontsiplct).

The .xistiny IET »t Pottpci ey be cl-scl =2p? & ncw IET
mry be teken wp in turririe. :

Frrm the MLT ({I1) ~t Pottenpi, the two botter pexformine
verictics <of tmrmeric wry be proprecd o relees s

The now turmiric MLT (D) 12i) cut Auring 1691 -t Pettnei,
Sclrn, Geimbetere & Jopticl is ~ppreved.  The diteils of the
catrile ~yve provicie? volor new cxplriments.



8)

Iv.

3

2)

3)

5)

1)

2)

Vi.

VIi.
1)

‘8

The new ginpzr IET (15 ontries) CYT (6 antrics) and MLT
f10 ontrivs) will be l2i? sut by Sclen & Pottznpi Contrces -2
deeitc? ia the Sub-Grecup wmecting. The  dctrils of the
cxporimentes aro provide? eader ncw . xporiments.

Crrianler
The: ¥LT »t Jrhncr mey bt clese? s there is8 ne ecignificent
“iffcrence between thoe troatmonte »n? the ropert submitte?
tc the £C.

Lower ogee of HE' = irrediaticn mry be uscd (2 - 15 KR)
for mutetion br:icdine of corisnder.

Thi: 1@ zultileeaticnal trizl in Guntur may be clesed,

The Guntur Contre will previ'c ece? meterial of CS-2
coriandlr to Jebner Contre (50 kr sceds will be sufficicat
fer plenting 2 ke).  The Bircetor of Herticulture, Kajasthan
will preovide lapd fex the multiglicenticzn.

An ~-hee scheme or mut~tizn brecding of esriender will be
prepered jeintly By Ceoimbatore: 2nd Jobner  contres &
subirittc? t- ICAR.

Cumin

Pooprssl for raloerge - NC=-43-73 mzy be submitted by
Jegulon Comre.

A noew CYT may be frrmulated for beth Japudan and Jebner
centres by the Projoct Coeordinater (Spices), Dr. K.G. Mchts
~n? Dr.k.K. Shorm~.

Fennel

The cxisting MLT in Jobnor will bo continued fer onc more
YLtT .

Fenuer ok @
The oxisting trisls will continuc.
The wcrk Jdcne =t the Hissr Staticn (Voluntery contre) was

cemmendeble and approcinted by ol It may ke macde a
reoular er-cr.linating centre in 8th Plqn.
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An yeorly greup mectirp ~f Resaoveh Werkors of soel spices
roy be hell to roviiwy the oxistine progremmes ~0d 2
surpest  the new  proor-omics. Th~ His~r centre h-e
vclontoorad te host the eoxt mecting,

GENERALL DECISIONE

[

In 11 th. ocv-lurticn trials, th. 3st~ will bc roperted
~oninst tho scecericn Ne. piven by the s~urccfeontre except
the rclomgc” wovictics which are t- be idcentificd by naxcs.
This will continpe till the Notiin=l Gune Benk  {fce. N2y)
numbers cye ~llcestod.

In the Multiloesticn trisl, throc crotrcls - a eommeon \contrel,
the best lecendl varicty »nd » lae~lly relersed variety - must
Be wverd. Th. year of identity (the yoor in which the trial
is plentcd) must be given - =28 ~ scrics numb.r (i.c. MLT-
9N cte,)

The contrele for diffcront erops ~rc:

Bl=ck zcppor The ecmmon centrel (P-priyur-1)
P~nniyvr-3 (Cul.231)
Subh-l 'va (KS 27)

Coardaxenr ¢ Vudig. re=1 {eomincr contr-l)

Malzbrr types: FV-l
Nys~ris MCC-61

Tormerie Short “ursti~n @ Swvguns (FCT-13)

The b.st Lcec®l (Pepular cultivar)
- Lenp Mur~ticn : Armecr (Japtirl)
BERi=1 (Cerimbtore)
Rem~ (Pottanes)
Duprir~la {Anlhra Pra-icsh)

FEeme (Scl=n)
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3. In termcric and  ecricmicr varictics of Jiffcrent maturity
greues (lepp & gh~rt) -~re ¢ be cveluste) in the s me
leestion #n7 in seprrate yidld tri-le.

Crriend.r

180 Zays 2n’ lige (ch-rt “uvration)

sheve 106 Ays (12ng Jurnsticn)
Turmcric 2 Up t: 180 -ays {short Avrstirn)
~bzve 180 Irys {lony “ursticn)

.. The Projzet Cocerdinat-r (Spicts) aleneg with workors cn sced
splccs will finzlisc simil~r stand=rs and ncw mroltilcestion

. trirls.

{u~lity noelysis @

5. The careorin ecrtint ic vory lew in turmeric 2t Cclen. The
samples x~y b a-nt te BOCD fir rcchocking.

Reermmendnstions raady fer @ Suiteble vorirtics hove bocn
tronsfor to cxtensivn propeecd for releesse in
ariney, if any Sessicn VI en Vrricty Role-sc.

Prepr-mme prepesed for next yeor @

A} COrprinp sxporiments + The cngcire cxporiments will
crptinuc execpt the oncs which
wire recommencesd to be clrscd.

k) Ncw cxperiments :

1. A niw MLT con peppor with rcliesed varictice from NRCS
2nd Panniyur m~y b lai2 cut in -1l Crrlamom contres

viz., Mudipcre, Y.rcrvd »nd Prmpedump-ara.

2. A new MLT (111} ~f cerd-mem sclacticn should be taken
up in Muligere -nd Apprnpele.

3. The IET »nd CYT preprammes on pinpor and  turmeric
will be l-id rut in Sclan centre also.
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7.
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The new MLT (III) on Tormcric has bezn 1217 cut at
Pcttengi, Sclem, Ccimb-tore znd J-ptisl contres.  Entrics
include? arc PTE-S, PFTS5-1%, PTE-38, kheme ~nd Surcme
frem  Pettanpi, $T-510 ~nd ST 365 frcor Sclep, Armeery
fr-m Japtisl, TC-2, TC-L 2p? BSR-1 from Cclmbatore an?
VK-?Oo

An =?-hce gchexc op mutaticn brecling ~f corirndor
will be pripsred jrintly by Ceimbatore, Jepudan and
Jobner eentres ~pl submittcd t> ICAR.

A now CYT mey be f~roulrted for cumin for beth
Japu<en & J-bncr cuintres by the Preicet Ceordinatsr
{(Erices), Dr. K.G ¥ehte 2nd Dr.R,.K.Sherwr-,

Ae Fceided by the Sub group Mecting the IET with 15
entrice, CYT with 6 ontrics =n” MLT with 10 catrics in
gincor will be sttendc? by E-lop and Pottanei Centros.
The Actails ¢f the exporiments »~ro deteils belows

3) Initiel .veluatinn tri-l (IET) (Best 15 crllectinoe

frem the germplésm shall b stelicd slong  with

1~e2l contr-l)

Periprn ¢ RBD  Repliecrtions ¢ 2 Flrt size @ 3 x 1 m
b) Comparstive. yicld tri~l (CYT) (B:st 6§ ccllecticns

frew TET chall 5c stodicd =l2pp with lcesrl contrel),

Beoign ¢ RBD  cpliestitne 3 1 7let eizc ¢ 3 x 1o
¢) WMultilceation trirl (WLT) 19 Entrice (V]SI-'?, VI-KI-
3, ViEa~s VIC]-Z, Supr-ths, $G-646, 5G-666, SG-
57, R~jgzrb L~c~l anl M-arsn}).

Design ¢+ RBE soplicstiong ¢ 3 Plot size @ 3 x 1

Qbscrv-ticns tc b roeerdcd f~r the ~bzove trizls

1,
2.

3.
A

furvival percentarz 5. Leaf lepgth (em)

Plant hcicht (co) 6. Rhizeme weight/plont (g)

Fumber cf tillcre/plrat 7. Yicld/plot (ke)

Number of loaves/plant 8. Cslculate? yiolibha (g)
9. Discase incidence

%o od
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Tcehnical Scssion IV ¢ GRCUP EISCUSFICN ON PLANTING WATERIAL

]0

Momtcr of papers prosunt. .l

RECOVMNMENDATICNS/ DECISIQIIS

PRCDUTTION & CISTRIBUTIOR CF SPICES

as

5 papirs - 5 zprneics

o0

i)

ii)

Blrck popp.r @

) In view of the amessive A-mepe sconrving rerul-rly to
the pepper purscrice  Jve te the ineidonece of  funeel
disc~ecs, nurscry tochpiques heve L be streamlined and
plant protecticn xersures scrupulcusly fellewed o aveid
the ircilonece »rd spreal.

») The ruelcus rplanting  materirls  sopplicd  frem the
reecrch statirns w2y boe utiliscd to tha oxtont pessiklc
f~r th: gultirlication programm.s to cnsure the quality
~f th: mrtorirla.

¢} Nuclcus pleonting meterizls produecd by the NRGS »nd
April.  Urivoreitics  mzy be restrict.?  tc the
departmentn] nurserioe »lon: for the prosont for ferther
multiplicnticr »nd distributicn t~ fermers.

A} Collectinn ¢f pleonting wntorisle (runncr eheots) free the
privats gardore  ehculd bo disccur~zed to tho oxtont
pessible with vltimate eim to utilisc quality materinls
alene fer the muitiplicstion prograrmes,

CarZ~mwrm

2} uelity e-~atrcl shoul? be onsurcd in rplenting metorirl
rr-ducticn cspecislly o the  cortific? nurscry
Eropysmme,

ifi) Trece spiccs

2) Elitc trcoe of cleve an? nmotmep idontified by the NRCE
rlcne may bo usc? for eclloction of s’ meterinls.
Information in thic repmx? should be rerdi aveilable to
the Jdevelcpmont sgencics by the Dirceter, NaCS.



iv)

vi)

b}

¢)

Ginpey, turaeric & ciilll o

i
W

fo3ling pe-popics of rutongp oy oo Aiscrurepcd oard
veputttive  frepeyp titn wethe ’s roemaan”c? by th
BRCE  shenld b wiilised §o2 itk fuivre  ¢l-pling
n-tovislzs produclicn pr-preome 0 orpsor Do production
prtoniisl £ th. s openy.

Improves atredre  { cienzmes -wv2il Br. st BUOT &lon
wey Lo MEiliscd Srr the gleating svlticl maltipliesti a
TTorreme

"o

*)

I

c")

Acuts chexiree © oouality suwe2 ilds o ¢ ¢ ~ine r boirpy
th:  ejor bottl-neek dn the 2o cddenacat oF the emep,
the rosoorek rteti-az wry v wp sviteble o seed
aultiplic~tics  prorraswes aveilior the f-cilitics
Ritnded wnd

i1
:t'
)
-
Lg
L
Jav
113
M
2
[
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o
1
=
C
»
kt
v
o
3
H
]
&
=]
o
<

Righ yi.llire v-~rictive o ‘lwaxeric »v-ileble wry be

vtiliscl - the {ttur, plonting peoorepince gn ~s o
rorlzce. ik et} owypes.

S¢od spiels o

Eyricultuxel Upirereitioe functicnu v in the msjor s:id
srie e pr wine sbhten vy frrowuldte ciopremmes £ the
preducticn of ImunTeticn eleds o ome 4 cth roguiremant
~f ~injkit dielribe*i-p propre=vccs velor citrel scercr.

Gin.r-1l

b)

c)

The cons.psus o SULLLlY ProTICRT. wWos
AMscvcact ~in ) thile Yho cutl £ opl-nidir motrisl
boing the =ect iy rtept fecter, iU wrs suprested th-t
the nuclcwe gplrorins petoricl euprlic ¥ by tho roge~ich
statize shond? Ro ou=s 3 te the cxnteet pocsiblo.

fi eciwrreb
2

Lnsiv,  mure Yy progvomims wey b formulsted
snd submitic

4 ¢, NERAKRD for inctitnti ooyl Bnranec.

Tw the priur o cting vepresentrtivas frow five  State
Dop~rtmorte/Orponizeti-ns rerticipets . It wrs doeidnd
that the wvitss ~f cthoer 2proncisz ce-necrac’ with
rrepe-mn . ey be obicinsl ~r o-octhlr meactine econvoncd
fer lotriled Adccusei~ne zn tho cubjoct.
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Jd)  Thoe  Geordinsting Contres wrul?  previle  poricdie-l
rcperts to the Projeet C-erdinster (Spiceis) -~b-ut the
work deac under this chapt.r.

Contrce whore werk wes S2n: @ 1) NRCS, Celicot
2) ICAR (RC) fcr NEH Rorion
3 fperil, Univireitics
+} Ctete Lprillilert.Dects.
58) SEpices Brer?

Nil

.

‘Nen=performing ecntres, if ~ny

Brief dcseription ¢f the werk Zonc
*nd s-licnt resulte repsrted @

i) PRlack pepper

. J

») A repuler xected cutting pr-lucticn propromme is in
cepir-tica in 12 Statcg ap? onc unitn  territery under
centrel  scetor  proframme. Fifty-thrcc lrkhs rootod
cuttinps  pr-deve.” -n? Adistrikuted in 1990-%1 -n 57
lakhs pregremmed for the curront year.

k) fimultenceusly, » nucloue gleating matcricl preducticn
prerremme  is ~lss under opcroticn dn thy Arricultur-)
Univiersitice in Korsla, Tawil Madu, M-obherachirs ced
Ass~m  r~nd  NECS, Ohlicut, wrtr .hy GCuntr:l sceter

seheme, Luring the  cwrrint  yoor it h~s  bcen
propremecd to preduce thric lekhs  mnelovs  plenting
mrtorinle.,

¢} Spicts Bonrdl r b avirepe prifuccs 4 lekbhs rected
ceitince throush thcir Zopsrtmontz]l nurs.rics, SC lokhs
reetud  cuttings  thrrugh th.  crrtifizd nurscrics »nd 3
1»¥he rocted cuttions thr-ogh Coffee B-er? ) mepstrtion
f2rms arpunlly.

iiy Cordam:or

a) The Spiczs Baard con »n rsvirspe preduces 30 l-khe
qu=lity s.edlings cf small eardewcor sanu-lly  throuph
their  depevtmontsl  nurscrics  -cnd e xtifi-d  norscry
proprammsc., Similarly, for lawgs cord-mem 5 lokhs
seedlinge are produecd and istribute ~vnually.,



5.

tii) Trece spices :

2) Elite trces of clove ond notmop beve boor idontifiad for
collection of secd in the impertert crop pcrovine ropicns

by the MRCS.

b) A regul*r nurscry procra weme  fer the  Heotributicn
scelings  ic in :porstion through th Deprrtment

cf
~f

Apricviturc/Hzrticvlture  in  the Steies of  Kurele,

Krrnotzke, Tomil I‘b"‘u, cs ~n UT :zf And-men

G

Nieshnr Islﬂn..r ard.r the coentrnl suctr schume gince V
Flen,  During 199¢-91, 0.9 l:Lhs zcoilingr  Ciciribet, 7
an? 1.5 lekhs s,,:'i;.in{;s are propremma’ for Aistribution

Jurine 1991-92.

¢) The Spices Beard on 2n avarape prroive: (80C secdlings
‘ annuelly, The Erord is 2ls: heving errtified purscory

pr-rramms foy precuction =f 5C,300 nutreg sc,z.c‘lmr

iv) Cianpar, terzerie 2od chillics @

LS

vndor central scotor is expocted to meka cveilable

Y Tha 82l multiplicrti“n proey: maoe  being implomcntes
150

torncs, 200 tonpas nd 3 tonnes  of  fnuwadaticon soecd

e

matorinls of pincer, turmcric apd  chiilice Zurine the

curront yeer,

v) Scel srices ¢

n) In thc OApril. Unevorsitics i

in
‘prewing strtes,  sood moltipliesticn propremn: s
rf

-
bl
eperaticn for the producti-n of 50 trorcs of foundoticn

scede during thoe curromt yerr.

Leecmmondsticns rondy for s Quolity sl mrtoriale
trensfer to cxtensicon chtaing? from rclinkleo
sgeney, if eny aeprese elene may boouvsad for

tha futvre pleciior prorrexmo,

Erocramme proposcd feor

o

The plenting mrtcriel

the next yesr production pregracune cutlined

alen will boe coatinue? under
contrz h:ct' with th.

11 xjr esond spicae

in

prrticipati-n of ICAR Institutes,

Arn-xcultuml Ur.jvcrc:cic.. and
“tete Dopertmonts of Agwil/
Hert, with widlor torrets o
moct the evowing Temend,

LRI
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Technical Session V "t PLANT PROTECTION

1., Numbcr of papers : éxcept ICAR Rescarch Complex, Gangtok
prasented all the Contres participated & presented

their reports

2. Centres where
work was dene t 9 Centres

3. Nen-performing
Centres if ~ny +  Nil

4, Brief description of ) Scientists from wvariocus Coordinating
the work done and ) Centres presented the present status
salient results ) and progress of work and were
reported ) discussed at length.

RECOMMENDATIONS/DECISIONS :

2.

3.

4.

1.

A, PLANT PATHOLOGY

Black Pepper : -

Foot ret management trial should be conducted as per the
decision of Bangalore Group Discussions, June 1990.

Biolegical contrcl trial may be modified with greater emphasis
on the _indigenocus isclates from suppressive scils and use cf
organic amendments.

Package for penerstion of healthy planting material may be
compiled and made available for the benefit of developmental
agencies. -

Pilct trials with newer compounds fer controlling foot rot of
pepper and biccontrcl ¢f nematcdes with myco-parasites like
Paccilomyces lilacinus may be taken up.

Cardamem @

" Timing <f fungicidal application against ‘Azhukal' disease

should be readjusted to give extended pericd cof protection and
Adiffcrent formiulaticns as pranular etc. be evaluzated,



2.

3.
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Ccmplete interaction in the rhizosphere is to be studied to
develep 2 system for Bic-cqntml of rhizcme rot pathogen,

Mutaticn breeding work to isclete rosistant and tolerant types
against 'Katte' virus mey be continued.

III.Ginper @

1.

2.

Reting scale shculd be unifermly adcpted by nll centres to
score the severity of vhizeme rot,

The progress of cess {und project on rhizome ret of ginger may
be made avzilable te PC (Spices) perindically.

1v, Sced Spices

1.

2,

1)

2}

3)

4)

Resistant scurces may be short listed and dopors may be
utilised in breeding for resistance to wilt discase. This will
be constituted 2s an ¢lite nursery and given to 21l breeders
coneerned.

Fungicidzl control trisls shculd be cenducted critically with

correct target prcoducts with an emphasis on the spectrum of
activity of fungicides.

GENERAL DECISIONS

Tcam leader may be identified fer cach pregramme to knit the
implementaticn and  reporting the progress of identified
rescarch pregrammes.

A common recerd batk with experiments]l pretocols is to be
given t¢ cach centres tc recerd the date in varions trials. At
the cnd of sesson, the note book with cemplete Qata wculd be
sent to the PI/PC.

All the programmes finalised in Bangalcre Greoup Discussion

(1990) shculd be implemented in ccnducting disease management
trials.

New programmes shceuld be develeped based on ccmmon IPM
principles by integrating cultural, agrcnomie, chemical and
biclcgical contrel practicce, This IPM pregramme will cover
diseases, insecet pests, nematodes ete.
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B, ENTCMOLOGY

The tw~ proicets essigne? tr Pamp~dumpera and WMudigere
Centres  are  remning  f-r the lest 18 years, The cffcetive
insceticides were ilentified f-r thc erntr~l ~nd management cf
thyips ~nd sh-~t & erpsuls L-rer,

New expreriments in Lnt-m-l-py

New Technicnl  -iorirmme war qarewn in ~ prcup  Aiscussictn
consisting ~f ™, 'zoroj-n ARG (P¥Y, ICAR, Dr. P Rethinam,
ARG (PC), ICAR, Pr. 5 T~is-a (PC) Spices, Sri Devesahayam,
NRCS, Smt. G ¥Poro-thi, RRE, UMolircere, Smt., Suma Paulose,
KAU, Pampadumpars, Or. & Varzdarajan, Scientist, ICRI & Dr.
B G:pr Kumar, ICRI ¢c study thce rpests «f cardamom. The
grovp  stressed  the nesl i recrient the pregramme  with
cmphasis “nt

i}  Bi~-suppress.~n using potural enemies

ii) Bic-ec-legy of peste sl develop IPM for major pests and
discescs ¢f caclamor by integrsting culturel, chemical,
rgroncmic and bic-contrel methods.

DECISIONS
1. 1lhe e¢rntrcl trials for the madvpgement { thrips and shect
& carsule bomr moy be madifiel in ccnsoltaticn with
rlant pretecti-n grrap (Mudipere & Pampadumpera Centres)

2. Inventory servey for pests and -iscases of perror in high
altitude sbeuld be undertrken by Yorcawd, Modigere &
Pampadumpara contres.

5. Reccmmendaticng ready f-r trapefor
tc extencicn zpencics if any s

1) Phyt-chthora fort rot disease of ppper can be erntr-lled by
err-ying with 13 B-rdcour mixtere Jone thrice and drenching
the basin once befcre ~nsct of ponscen,
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2) Pre-scwing, seed trcatment with Bavistin 0.1% and combinaticn
of Dithane M-9% (0.25%) + Bavistin (0.1%) follewed by Captan
(C.25%) for 6C minutcs, increased the perminaticn 2nd reduced
post cmcrgence rct of ginper.

3} Sprrying end drenching with 1% Bordeasux mixturce at fertnightly
interval was eifective in managing diseascs in pepper nursery.

6. Fr-prammes proposed for the noxt yeer
a) Onpoing cxperiments @ All the ongoing programmes in  Plant
Fathzlcepy will continue (As per the

decisicns of Bangalore Greup
Discussicns).

b) New experiments ‘
The fcllowing - programme was formulated tc study pests of
ceydamom and peppor.
Cardamem

1) Bioc-ceclepy of natural enemics of major pest (Mudigere)

2) Cnliurel and chemical contrcl of thrips 2nd shceet and
capeule berer (MLT) (Pampadumpara, Mudigere).

Peprer

1) Survey for pests =2t high altitude * (Pampadumpara,
Mudigere & Yercaud)

2) Chewmicenl eontral of sceles (Pampadumpara).


file:///Rdth
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Technical Session VI t  VARIETY RELEASE

A special Technical Sessisn was convened tc discuss the
propesals  for  releasc of  varictics on  epices reccived frem  the
different ccordinating centres. The greforma preseribed by  the
Ceatral Sub-Committec on Crop Standards, Nctification and  Variety
Releese wag followed for presentation.

Tae data relating tc relesse ~f the fcllowing crops/varieties
were presented in the XI Grour Meeting/Werkshor and reccmmended for
relessc.

VARIETY RELEASE FROFOSALS

S.Nc.  Centre Crep Culture Nc.

1. NRC3, Calicut Peprer Aimpiriyan
(Coll.Nc.856)

2, NRCS, Calicut Peprer Ottaplackal~1
(Coll.Nc.812)

3. NRCS, Calicot Cardamom CCs-1

4, ICRI, Myladumpara Cardameom MCC-61

5. ICRY, Myladumpara Cardemom MCC-49

6. RRS, Mudigerc Cardamom Mudigere-1

7. CRS, Pampadumpare Cardamom V-1

8. HARS, Pottangi Ginger V.K.-3
(3ur=bhi)

9. TNAU, Coimbatcre Ceriander Acc.Nc.695(C0-3)

i0. RARE, Gunitor Coriander CS-2 (Sindhu)

11. ERE, Jzpudan Cumin MC~43-73

(GAU Cumin-2)
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a) Black rcegper °

b)

HRCS, Calicut propesed tws black perrer sclocticns ¢

1

2).__

Aimririysn Solccticr  (Ccll.8586) ic having ep yield potcutial
i 5.2 kg ircan rpoeprer vicld/vine, 8320 Kkp green pepper
vipld/ha. Its cther featuwiee arc yirerine 4.7%, olecresin
12.5%, ecsential oils 3.40% and recovery rporcentage 34.0%.
This voriciy has ctiractive characters likc high fruit set and
sdcrate quality.

Qlinpiackal=1 (Coll.812) has yield p-tential cf 4.7 kg/vine of
frocn Lopper, 7526 kg of green pepper/he.  Thongh the yield
iz ecopsiable with Karimwonds and Panmiyur-l, the special
features are tnlercnce to vcot-knct nematcde (M.  inccpnita)
nd may cut-yxelﬂ cther vrrietics in scils iufested with the
above nomotode. This vericty has leng spike, mcderate fruit
gt =nd beld berrics with high ~slecresin.,

23]
—

3)

CCE-1 (Cucrg Cardamom  Sclecticn-1) rropesed by the NRCS
Corueriom  Rescereh  Centve,  Appangnlz. It is an cpen
rollinetzd secedling of Clone-37. It is high yiclding with an
yield pctential of 408.9 kg 2ry careules/ha which is nearly
68% incrense ~ver lceal check. This sclecticn has high
centent of cocenticrl il (8.7%). :

NGGC=49 = Prrpcerd by Indian Cordemom Rescerch Institute,
W3 lad!_mpa"a. Tt iz a clonzl sclecticn from 2 Malabzar tyre
precsvved  from  Chakupallsim arce of Idukki jistrict. It is
~d~ptrkle to Vandenmesu and Vandiperiyar aress. 1t is
having &~ wicl? cotentiel of 2325 kp vy capoules/ha ender
rainfed cenditions aad 656 kefhz under irvincted conditions
which i3 nearly 22 2nd 65% respectively hipher than local
check.

MCG-{1 = Propesed by Indian Cardamem Resenrch Institute,
Ny“.~.1um"ara. It is a clenal sclection fyom Mysore type
cclleeted {rem Pampadumpara of Idukki district. This veriety
is adcpt'\ble to Vardonmedu and Anamalat hills of Tawil Nadu,
11 is having an yicld p-tential of 375 kg of Ary capsules/ha
#nd V66 kgl/ha under irrigeted con?iticns which is ncarly 40
and 62% incressc over chock.
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5)
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Mudipere-1 -~ Prepesed by RRS, Mudigerc. It is a clenal
sclecticn frem prestrate Malabar type YT.11.50081. It has an
yicld potential of 250-300 kg dry capsules/h=2. It is swviteble
f~r Melnad recicn of Karnatakes Stzte.

v-1 - Preposed by Cardamom rescarch Staticn,
Pampadumpara. It is a clcnal sclecticn from Walayar local
(Malabar type) and bas an yield pctential of 500 kpg/ha
suitable for all cardamem rrowing arcas.

c) Ginger :

XIK'.!:}; (Surabhi) preposed by High Altitule Research Staticn,
tangi (Orissa). It is developed by induccd mutation and
has pct en yicl?d potential of 17.4 tennes of frash rhizomes/ha
which is neerly 20% higher vyield than Suprabha. The
spacial foature of this varicty is high clecrcsin content of

10.2% as against 8.9% in Suprabha.

d) C-riander :

1)

2)

CO.3 ~ Prepesed by TNAU, Coimbatore. It is a selection from
accession 695. It has got an yield potential of 648.8 kglha
under Tamil Nade conditicns a2nd the c¢rcp c¢cmes to maturity
carlicr by 6.4 days cimpared tc CO-2. It is having low
incidence of wilt end grain mould disezsec.  The performance
of this variety is found t¢ be enccuraging in Andhra Pralesh
and Gujarat,

CS-2 (Sindhu} - Trepesed by RARS, Lam, Guntur (Anchra
Fradesh). The variety was develcped through mess selecticon
from the indipgcncus material cecllected from Warangal istrict

"(AJFL). It has an yicld rctential of 1000-1100 kg/ha is

rcecamended frr relesse for Andhrs Pradesh,

e} Cumin :

MC-43-73 (GAU Cumin-2) - rpropcsed by Jepudan Centre
(Gujarat). It is an induced mutant having an yield potential
cf 573 kg/ha and is having high essential cil c¢-ntent (4.0%),
moderately tclersnt against blight Jiseese.

It was 2als~ reommende? that clensl material sheuld be

surrlied wherever vegetative prepagation is feasible.

+doboa
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AGRONOMY & SOIL SCIENCE

-

Ne. of papers presented The progress of 24 experiments

. ware ;recented.

Centr.s where wcrk was

dene

-

12 Centres - 8 creps

Nca-performing centres
if ony : Nil

Brief dcscripticn of the work dene
and salient results reperted ¢ The proprese of werk presented

werce discussed and the follcwing
decisions/reccmmendations were
taken up tc streamline  the
prcjects.

RECOMMENDATIONS/DECISIONS :

I.
1.

Carcdamom ¢

Feliar application cf urca at 3%, single superphcsphate at 1%
and muriate cf potash at 2% improves the yield of cardamcm
{fcr cn~farm trizl).

Irrigation  tc cardamom from  January to August in  low
rainfall tracts at the rate of 4 litres per clump per day
through drip incrcascs ths crop yield by 63% over the
centrel {nn supplementary irrigation)

Micro-pct method of reising cardamom seedlings may be
popularised  till  clenal and  tissue culturc methods are
strengthened.

The fellewing herbicide application is reccmmmended fer on-
farm testing to cffectively centrcl weeds in  cardamom
plantaticns for 2 pericd of 90 days,

a) Parecquat @ 0.4 kg a.i.fhz with Atrazine 1.0 kg a.i./ha
b) Glyphossate 0.8 kg a.i./ha with Diuren 1.0 kg a.i./ha
c} Diuron cr Atrazine 1.0 kg a.i./ha.
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3.

VI,
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Ginpr

Fortiliser rceommendation of 125:100:100 kg of NPK/ha for
maximan berefit.

4 eompetible ercp combinntéon of ginger + scya bean is

reccmimended.

Tornieric

o

4 high return crop crobinatien of turmeric + maize or
turn_zcric + chillies cor turmeric + castcer is bheneficial.

Cumin ¢

A ylanting distance of 15 cm, a seced rate of 8.0 kg/ha,

applicaticn of 30 kg N/ba through broadcasting (in zdditicn
cf 10 t/ha of FYM cr compest/ha) in twe cequal splits of 30
and €0 Jdays of crcp growth and use of herbicide, Terbutrin
at 0.5 kg a.d.the or Oxadizone at €.5 kg =z.i./ha or
Fluchloralin or Pentamethalio 2t 1.0 o.i./ha to control the
weeds are recommended,

Cor-tander 1

A spocing of 30 ewm 2ni spplicaticn of N at 60 kg/he, in
threc equal erlits - basal 30 and 60 daye after sowing
under irripatcd conditicns are recommended for Rajasthen.

The optimum time of scwing in Guntur is cn 15th September.

In Gujarzt, harvcsting when 100% fruits turn to yellow cclour
in the whcle plent is recommended to get sipnificantly high
yield.

Fennzl

Aprplicetion of N at the rate of 90 kg/ha in 3 equal splits

as basal, 30 and 50 days ofter scwing is reccmmended for
Rajasth=n.

Undir Gujarst cenditicons, fertilisation with 90 kg N + 45 kg
F,Oc/ha and umbel picking of fruits turmed te yellow coleur
in fciae whele plant gave hipgh yields,
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VII. Fenugreck :

1)

2)

3)

5)

6)

7)

8)

An cptimum sowing pericd of first fortnight of Ncvember, a
rew spacing of 20 cr 37 cm, » water requirement at IW/CPE
retic ¢f 1:0 ond  application of 65 kg P,0./ha are
reccemended for hiph yiclds under Rajasthan cond%tisc‘ns.

GENERAL DECISIONS

The ADG(PC) cbserved that all Seientists werking in cardrmcm
shzould visit ICRI, Myladumpara, Kerala tc acquazint with the
cngeing research projects there.

The ADG(PC) remarked that the Scientists of the disciplines
c¢f Horticulture, Afgroncmy and Soil Science from KNRCS and
CPCRI will critically gc thrrugh the ongcing programmes and
will suggest any mid-term corrections cr will propose new
pregrammes as the casc may be. Further, the ADG(PC), PC
{Spices) and Soil FScicntist/Agronomist of NRCS, Calicut will
visit all the Ceordinating Centres znd review the progress of
the rescerch proprammes.

In all the fertilizer and manurial trials, detailed information
on thc nutrient usc efficiency should be gathered.

In all the irrigation exp-riments, infcrmation on water use
cfficiency shculd be crllected.

Experiments may bec cnvisaged on the use cf bic-fertilizers
fcr the differcont spice crzps, since encouraging evidences are
available in perper and tree spices in this dirceticn.

Recent surveys by ICRI, Myladumpara have indicated
micrcnutrient deficicneies in cardamom s2ils {Zn, B and Mn).
Therefore, exporiments  invclviapg  micrenutrients may be
planned in different cardamom rescarch contres.

In 211 thc apro-technique trials the éxperimcntal ropulaticn
shculd be of vepetatively propapated materirls.

There shculd be unifermity in the plct size, number of rlants
rer treatment and in the maintensnce of guard rocws in 21l the
centres.
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In view of the apprehensicns expressed by the planter
participants reparding- merec of vegetative growth in certain
peprer types, ocwmpleyment of hoerticultural techriques like
pruning and training and use of prowth repulators has to be
attempted.

10) The pepper trial ¢n irrigaticn allcted for Chintapalli needs »

re-cxaminaticn in view of the constraints explained.

11) The varicus triels allctted under cardemem for Yercaud Cenmtre

are to be roviewed in the light of decisizns takon to rhase
cut cardomem roszarch at this Centre, Suitable trials on
pepper and tree spices are tc be preprsed for this Centre.
The PC may initiatc noccssary action invelving TNAU & KAU
Centres =nd  organise a2 "Greup sitting” to  finalise the
propramme.,

12) Wherever .cxperiments have becn continued for three years,

they are tc be concluded immediately snd ccmpleticn reports
scnt t¢ the Project Coordinator (Spices) within 2 month's
timrc,

5. Reccmmenlations ready for ) The technzlogies developed were
transfer to extension } menticned under item No.4
apency if ony ) {page 63 - 65)
6. Pregramme proposed
for the next year H
2) Subject tc  the sbcve decisions the current  technical
pregrammes would cqntinue.
b) The new fprogrammes on irrigation schodule, time ~f harvest
ctc. fcr the Jcbner & Jagudan Centres will be discussed &
finalise? by the Prcicet Cecrdinater & ADG(PC).
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PLENARY ZIESSICN

Thce Plenery Soesicr of h Group Vecting «f the Resesrch
Werkers of AICRP cn Spicie - in licu of the XI Werkehop <f th:
Ceerdinnted Prejeet - wos held on the oftern~en of the 28th
July, 1391 undzr tho chaixe-nship of Dr. P Rithinrm, Assistont
Pirzcter  Gencrel  (Pleantrticn Crops). The Cheirmsr whils
initinting tho discussions, complimented the Scientigts ~ttending
th.: Spiccs Werkshop fer heving dence a det-iled cxzreisc during
the post thret &qys unZer the guidane: of Dr. K.L.Chacdhe,
Deputy Cirveter Concrel  (H-rticulturs). He wre porticelsrly
glnd  that there woes 2 coparate Sessien ¢on FPreductien &
Distributicn ¢f planting metoricl of Spicze invelvinp variocus
~pencice like the Deportoonts of Agriculturc/ Herticulture frem
the Stetes of XKerals, Temil Hadu, Rojosthen -nd Mizorzm =s
will =g the DCircetrr-t: ~f Coecr, Arcesnet & Spiecrs Developent

=t the Spicce Bosrd.

Th: Cherirmen .xprcsscd hrppincse thot th. propesal for rolcasc
«f 11 wvarieties of spices wrs conridered in depth Joring the
Werkshep  end  thly wore rvecommended  fer  rdorscc He
expressced conecrn ~hrut the  werkness of  the  Tochricerl
Preprommes +od thuir  implomentaticn cspeeinlly ir the
disciplincs ~f Agrencmy & §~41 Scicpec. It ie also pertinunt to
menticn here that we heve cnly five Apreocmists in the entire
Prejoet »nd ne £:2il  Scicntist, It wre rceemmended that the
fssistznt  Dirceter Generel (PC) -~nd the Prejoct Cocrdinst-r
(Spic:s) zlonp with the Aprrencmists & the Scil Seientiste from
the NKCS would meki »~n in dupth voview of these programmes
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in thc veri~us Cco~xdin~ting Tontrie. It wos menticrned by the
Prejeet Ceordinater thet ~ srocinl Sieevesicr wos »rrerped for
this purpesc <ven dering th: X Werkshrn of the Prcjcet held ot
Ceimkators  under the cheirvmsnship of Pr. & Scokrr-n ond that
the puididince pivea by thot Sroup can ko onitably nd-ptod.

A sirilar vicw wee oxyreecs? in vicw ~f the lerek of adequste
suprert in the FErtewelepy  prepromm. s. Thers »1< cnly twe
Entemclopists in the cntize Schoame end they -r. werking oo
sirall eardamom eonly. In view ~f thc eoxprnsi~n ~f the meadaic
of the Prejeet to ineludc Black Pepper in =1l the Cerdamem
Centr.s, additicnsl werk-lcad will be found. It was =lsc
prepeegett tc have Enteaclopists foe eccd cpices and this will be
digcussed ir  Jitall during thoe forthecming Greoup Discussicn of
Entemclegiste of Herticultursl Prejecte schodulcd to be held at
Luckncw Zuriar Aupust, 1961, The Entoemclepicte of Mudigere &
Prrprdemera eintrey wer:  advisad ¢ uwmlorge 2 shert
r.froshor /familisriceti-n rr~gr-mme »t NRC3, C-licut.

T ADG spocificilly wenti-n~? bis sguricus e necern regrrding
th: nen-leyins  of the xporimonte (opocinlly ot the
Pampadumpar~ Contri.  Ho =le~ appesled to thy Scientists in the
Prcjects i meintrin ~nd kicp sv-ilable Pormsncat Lodgere/Log
berks for orch rescerch _xperiment/project. This will cmsble
pericdicel servtiny of tho reso~reh dats that have accumulated
an? preserted in the Ropistors.

it wes sugpested that the practice of helding Greup Mectings on
Seed Sp:iccs Rescarch Werkers may be revived.,  This weuald
cncble to provide euffied nt time for this grcup of creps &€ be
declt ot length.  The vcluntery Contre ot Hisar hae nffercd to
b-1d the next Wacting 2n? the Projoet Cocrdinstrr (Spices) will
trke forther n.cesscry -~ction in this reprrd. It wes zlse
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sugpestel  that th:.ire; is 2 nced  to identify  Principel
Investipators for crch subjcetfdisciplin: and the detrils will be
worked cut by the Frojeet Crordinstrr in consultrtion with the
Dirccter, NRCS,

6. The ADG desired that the 2C yunrs roscerch highlights ~f the
C-2rdinete? Preject may be brovght cut «t the ~rrlicet.

7. The Scssienal Cheairman <f e2ch Tochnic2l Scssicn prosinte? the
recommeniztions  ~nd docisicne  teken Auring the  coneorstd
Scssicn ond  =fter = discossion, they were »spproved in the
Flonary Scssion}‘ whcrover  thore  wore  noccpsity, suitable
m~diffcaticng were mele. The spocific tuchaclepies recommended
for teansfer to the ferm.rs have boer proposed end zpproved at
the” sppropriat: Tochricrl Sissions,

8. The list ~f wvarictics rocemmended  for  releasc Auring  the
Trivendrux Werkehap or. preeonted below: "

G.No.  Centre Crop Cultvre No,

1. N.R.C.S. Black Pcpper Mmpiriy-n

C?‘\licut (C ?110N¢0856)
2. N.R.C.S. Bl~ck Fcpper Ott~plackal-1
Calicut {C~11.N-.812)

2. NoRoCoSo C?*tﬂ"lﬂfu‘n CS"]
Calicut

40 IoCoRsIo Cﬂrﬁ?‘xtm NCC-61
Myladump-pr»

5. I.C.R.1. Crrdamomr MCC-49
Mylsdurpare

6. R.R.S. Cordrmem Mudipcre-1

Mudigere



7.

9.
10.

11.

9.

pvs/

[y

Pampadumpara

Pettanpi (gurabhi)
ToNvoUo ) CC‘:’iPnder ACG.NO.G?S
Coimbetore (CC.3)
R.A.R.S. Coriandey C.S~2(Sincthu)
Guontur

S.R.S, Cumin MC-43-73

Jagudan : (GAU Cumin~2)

At the end, Dr. § Edison, Prcject Ceerdinator propesed the
vete of thanke to all these comnected in  crganising and
conducting the Trivandrom Woerkshep, due ackncwledgements
prcvided at pages 2-3 of this Prcceedings.  He once again
extended his hearty thanks to Dr.K.L.Chadha, Deputy Director
General for having guidec the deliberations for the - entire
pericd of threc days cof the Werkshep. He thanked Dr. P
Rethinam, ADG(PC) for having critically helped in conducting
the Prcceedings and alec chairing the Plenary Sessicn. The
Workshop came tc 2 cleose at 1830 hrs on July 28, 1991.

LN g
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'LIST OF PARTICIPANTS

Government of Kerala

1. Shri K Karunakaran _
Hen'ble -Chief Minister :.... CHIEF GUEST

2. Shri P.P.Gcorge,
Hon'ble Minister for Agriculturc & Animal Husbandry

Indisn Council of Agricultural Research
Krishi Bhavan, New Delhi — 110 001

3. Dr. K.L.Chadh2
Deputy Director Generzl (Horticulture)

4, Dr. P.Rethinam
Assistant Director General (Plantation Crecps)

5. Dr. s>.Nagarajan
Assistant Direetor General {Plant Protecticn)

b, $ri T.A.Sriram
Senior Technical Officer (PC)

Prcject Cocrdinntors

7. Dr. S.Edison
Prcject Ceordinater {Spices)
National Research Centre for Spices
Marikunnu PO - 673 012
Calicut, Kerala

8. Dr. E.V.V.Bhaskara Rac
Prcjoet Coordinator (Cashew)
Nzticnal Research Centre for Cashew
P.O. Keminjc '
Puttur - 574 202, Karnataka

Government of India
Directorate of Cccoa, Arecanut & Spices Development,
Calicut - 673 005, Kcrala

9. Shri E. Velappan
Directcr

10. Shri EK.G.Themas
Agsistant Director
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Spices Beard, S£t. Vingent .Cr-ss Read, K.C. Avenve, Ermakulam,
Cochin - 682 (18, Kerala [/ Indien Cardzmom Rcsecarch Institute,
Myladumpara - 685 553, Dist. Idukki, Kerala

11. Dr. C.K.Georpe
Executive Dircctor

12. Sri P.T.Jchn
Aagsistant Directer

13. Dr. R.Naidu
Directer (Resuarch)

14, Dr. K.J.Madhusccdhanan
Head, Division cf Boteny

15. Dr. Joscph Themas
Head, Divisicn cf Plant Pathclogy

16. Dr. S.Varadarasan
Head, Divisicn <f Entomclcgy

17. Dr. V.Krishnakumer
Head, Divisicn of Scil Science & Agronomy

18. Dr. M.R.Sudharehan
Deputy Directer
ICKI Sub-Station
Sakleshpur - 573 134, Karnataka

ICAR Institutes

i) Central Plantaticn Crcps Rescarch Institute,
Kudlu PO, Kassraged - 671 124, Kerala

193 Lr. McKoN&ir
Birector

ji)  Naticnmal Research Centrc for Spices
Calicut - 673 012, EKerzlz

20, Dr. A.Ramadasan
Directcr

21. Dr. Y.R.Szrma
Sr. Scientist, Pl.Pathclegy

22, Dr. A.K.Sadanandan
Sr. Scicntist, Scil Science
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23. DJr. P.N.Ravindran
Sr. Scientist, Pl.Brecding

24, Dr. K.V.Ramena
Sr. Scientist, Nematclogy -

25, Eri Josc Abrabam
Sr. Scicntist, Statistics

26, Sri §. Dcvasahayam
Sr. Scientist, Entcmclegy

27. Sri M. Ananderaj
Sr. Scientist, Pl,Pathclogy

28. Sri B.Krishnamcorthy
Scientist, Pl.Brecding

29. Sri K. Nirmal Babu
Scientist, Genetics

3¢. Dr., T.John Zachariah
Scientist, Bischemistry

31. Dr. Jechny A Kallupurackal
Technical Officer

NRCS GCerdamom Research Centre
Appangala, Heravanad PO - 571 201 Karmataka

32. Sri V.S5.Kecrikanthimath
Ecientist-in-charge

33, Dr. M.N.Venugepal
Sr. Scientist (FP)

NBPGR Regicnal Station, KAU Campus,
Vellanikkara ~ 680 654, Trichur, Kerala

34. Mr. K.C.Velayuthan
Senier Seicntist

Scientists from Coordinsting Centres

Regicnal Research Staticn

(University of Agricultural Scienccs)

Mudigere - 577 132, Dist. Chikmagelur, Karnataka

35. Dr. H.M.Chandrappa
Breeder
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36, Mr. 5.C.Chandrasckbhar
Patholegist-i/c

37. Mrs. C.Parvathi
Jx, Entomclegist

i1} Herticultursl Research Station
(Tamil Nadu Agricultural University)
Yercaud - 636 602, Diet. Salem. Tamil Nedu

38. WMr, N.Kumar
Agrcenomist (Hert.)

39. Sri L.Pugalendhi
Jr. Breeder

iii} Cardamem Research Station
(Kerzla Agricultural University)
Pampadumparz - 685 553
Dist. Idukki, Kerala

40, Mr. A.Sukumara Varma :
Asscc. Prcfessor (Pl. Pathology)

41,  Mrs. Mayz Devi
Breeder

42, VNrs., Suma Paulose
Entcmclecist

iv) Fepper Research Station
(Kerala Agricultural University)
Fanniyur, P.B.Nc.113, Taliperzmba - 670 141
Dist. Coppancre, Kerala

43, Sri S.Z2zsikkumaran
Assce. Prcfcsser (Pl.Pathclogy)

44. Sri P.K.Unnikrishnan Nair
Asst. Prefesscr (Pathclogy)

45, Sri T.Jagedcesh Humar
Agroncmist

46, Dr. K.K.Ibrahim
Jr. Breeder (Botany)
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v) Regicnal Agricnitural Researcn Staticn
{Andhra Fradesh Apricultursl University) |
Chintapalli -~ 531 111, Dist. Visakha, &nchra Pradesh.

47. Dr. E.Nagesbbushanam Reddy
crticullurist

8. Dr. V.Chirznicevi
Fethologist

vi) Agricultural Rescarch Statizn (Fepper)
(University of Agricultural Sciences)
Sirsi - 581 401, Dist., Uttara Kannada, Karnataka

49. Sri Hement G.Hegle
Jr. Horticulturist .

50. Sri N.5.Malcbernvur
Jr. Plant Pathclogist

vii) High Altitude Rcsearch Station
(Origsz Univ. cof Apriculture & Technolegy)
Pottrapi - 764 039
Dist. Keraput, Orissa

51. Dr. D.C.Mchanty
Breeder

52. Sri D,K.Dash
Jr. Bresder

viii) Depeortmont ~f Vogcetable Crops
{(Dr.Y.S.Farmar University cof Hert. & Ferestry)
Sclan - 173 220, Himech»l Pradesh

53, Dr. B.N.Kcrla
Brecder

5.  Dr. N.F.Dchre~
Jr. Fathclepist

55. Dr. Ravinder K.Geyel
Jr. Bicchemist

ix) Regicnal Apricultural Research Station
(Andhra Fradesh Agricultural University)
Jagtial - 505 327, Dist. Karimnagar, Andhra Fradesh

56. Sri A.Manchar Rac
Jr. Heriiculturist
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x} SKN Collepe of Agriculture
(Rajasthan Agriculturzl University)
Jebpner - 303 329, Dist. Jaipur, Rajasthan

57. Dr. R.K.Sharma
Sr. Brecder

58. Dr. S.L.Dashora
Breeder

59. Dr. G.R.Chaudhary
. Jr. Agrencmist

60. Dr. S.Agerwal
Jr. Bicchemist

xi) Spices Research Staticn
(Gujarat Agricultural University)
Jagudan -~ 382 710, Dist. Mchssnza, Gujarat

61. Sri V.A.Sclanki
Sr. Fathcloyist

62. Sri G.lM. Patcl
Jr. Breedcr

xii) Repiznal Agriculturs] Research Staticn
(Andhrs Pradesh Agricultursl University)
Guntur - 522 034 Andhra Preadesh

63, Sri Hariprasad Rac
Jr. Brecdcr (Hert.)

xiii)Faculty of Horticulture
(Tamil Nacdu Agricultural University)
Ccimbatore = 641 003 Tamil Nadu

64. Mr. Peter G.B.Vedamuthu
Breeder

65, Mr, F.Sz1al Rajan
Jr., Pathrlegist

I. Veluntzry Centres
Pepartment ~f Yepctable Crops
Hary~na Agricultural Univorsity
Hisar - 125 €04, Haryzana

66, DIr. K.X.Thakrsl
Vepetzble Beotanist
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Dr, Pratap Eingh
Jr. Bot-nist

NABARD

63.

69,

Secretoriat [ Departments of Agriculture ete. of Keralaf

Dr. V.S.Yctial

General Mamager (Tech. Services)
NABARD, Stcrling Centre

Dr. Apaie Besant Rezd

P.B.Nn.6552, Werli, Boembay - 400 018

Dr. K.A.Mishra
Manager {Tech.)
NABARD, Trivendrum

Tamil Nadu/Andhra Fredesh/Rajasthan/Mizcram

70.

71.

?3.

75.

76.

ri M.S5. K .Kamaswamy, 1AS
Agricultursl - Prcduction Commissicner
Govt. f Kerzla, Trivandrum - 695 GOl

Sri T.Janardihenan Nair
Cirector <f Agriculture

Grvt, of Xerals, Vikas Bhavan
Trivandaum -~ 495 (33

Sri M.R.Vijayon

Jcint Director of Agriculture
Govt. of Kerela, Vikar Bhavan
Trivardrum - 695 033

Y¥rs.B.Remani

Trincipal infermaticn Cfficer
Farm Iafcrmeticn Burean
Trivandrum - 695 001

Eri N,Sadzcivem
Dircctor of Horticultore
G-vt., of Tarmil Nadu
Charmepuri - 636 7¢1

Sri K.R.Mehta
Director ~f Herticulture
Joipur, Rajasthan

Sri K.Thonsanga
Dircctor <f Agriculture
Aizawl - 79¢ 001, Mizoram
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Kerzla Agriculiarel University
KAU Campus, Vellanikkers - 680 654, Trichur

77, Dr. M.Aravindakshan
Directcr of Rescarch

78. Frcf. S.Belakrishnan
Asscceiate Directer of Research

Ccllege ~f Agriculture

Vellayani, Triveandrum - 695 552

79. Dr. Mchans Xumarsn
Assoceiate Directmr (NARE)

80. Dr. M.C.Nair
Frefess~r & head (PF)

Regicnsl Agricultural Research Station
Ambzlavayal - 673 593, Wynad, Korsla

81. Dr. F.Balakrishma Fillei
Asscc. Directer of Research

Repicnal Apricultural Research Staticn
Pilicode - 671 353, Kasaragcd Dist., Kerzla

82, Dr. K.V.Rajen
Assce. Director of Resecarch

Tzamil Na2u hLgricultural University

83. Dr. L.Irulappen
Dean (Horticulture)
Tamil Nedu Agricultural University
Ccimbatore - 641 003

84, Dr. J.B.M.,Md.Abdul Khader
Professer & Head (Dept. Spices & FC)
Tamil Nadu Agricultural University
Coimbatere - 641 003

85. Dr. S.Thamwburaj
Professor & Heesd
Hzrticultural Resecarch Station
Yercaud - 636 602, Dist. Salem

86, Ir. P.Rangaswamy
Prefesscr & Head
Herticultural Rescarch Station
Pechiparat FO, Dist. Ksnniyakumari
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Othcr Agricuvitursl Univ-evsides

87. Dr. K.G.Mehts
Rescereh Scientist & Head
Spices Research Staticon
(Gujarat Aprl. University)
Jagudan -~ 382 710
Pist. Mecasana, Gujarat

88, Dr. G.C. Rath
Prefesser & Heod (Fl.Fatholegy)
Orissa University <f Agriculture & Technclcgy
Bhubonoswar - 793 003

89. Dr. B.C.Lcdha
Professcr & Head (FP)
Udaipur, Rzjasthan

9¢., Pr. I.S.Rac
Flant Fathclopist
Regional Agrienltural Rescarch Staticn (APAU)
Jagtial -~ 505 327
Pist. Karimnagar, Anchra Fradesh

Fregressive Farmers

91. Sri M.P.Sanath Kumar
Raj Mahal
Muttil, Wynad - 673 122, Kerala

92. Dr. M.5.¥.Christcpher
Travanccre Tea Estates
Van-diperiyar
Idukki Cist., Kerala

93. Sri W.I'.A.K.Negerajan
kottiveceranpatti - 624 211
Dindigul - Q.E.M. Dist
Tamil Nodu

¢4, Sri M.S.F.Rajes
Cauvery leak
Yercaud EO
Salcm Dist, Tamil Nadu

95, &ri F.R.K.J.Juli'n
Pattiveercnpatti - 624 211
Lincigul - Q.E.M.Dist, Tamil Nadu
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Sri Y.Narayane Eai-

Bellikan» Nurecory

Badapannur - 574 223

Puttur Teluk, D.X., Karnataka

Horticultural Input Apencics

57.

58.

99.

1¢0,

101,

1€2.

163,

1c4.

1C5.

106,

107.

pvs/

Dr. M.Abdul Kalam
Pirector

Centrsl State Farm ‘
F.0.Ar2lam Farm - 670 673
Cennancre Dist, Kerala

Mr, C.V.Jzech

Managing Pirceter

Synthite Industrial Chemicals Ltd
Kelenchery - 682 311

Mr. V.Ranganathan
Ram Bahadur Thakur Ltd
Vandiperiyar - 685 553, Idukki

Mr. A.S.Szthiamccerthy

Rhene~Eculenc Agrcchewicals (India) Ltd

Ccimbatcre - 641 018

Cr. K.Rzjameni
Hindustan Ciba-Geigy Ltd
Ecmbey - 400 C20

Mr. R.Cubremnunizn
Hinclustan Cibz Geigy
Coimbatore - 641 041

Mr. Matheswarsn
Hindustan Ciba Geigy, Madurai

Lr.k.Sunders Rajen
NOCIL, Madras

Dr.V.EK.RajenCra
NGCIL, Bowmbay

Dr.S.C.Tripathi
Rallis Indis Lt
RBangaloare

Er. G.Xrishnamohan
Sondcz (Inddia) Lt
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