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INTRODUCTION

The XIV Workshop/National Group Meeting of the All India Coordinated Research
Project on Spices was held under the auspices of the University of Agricultural Sciences,
Bangalore and the venue was the main auditorium of the University located at its Hebbal
Campus. This Workshop was very unique in that the State of Karnataka initiated the first
ever Department of Horticulture in this country was the host of X1V Workshop and this
matks the "SILVER JUBILEE" (25th Year) of the AICRP on Spices and the Department of
Horticulture took active part in the Proceedings Dr.G.K.Veeresh, Vice Chancellor, UAS,
Bangalore was the Chief Guest and delivered an invigourating inaugural address,
highlighting problems, progress and potentialities on Spices Research and Development in
Kamataka. He highlighted the role of cardamom, black pepper and ginger in the western part
of the state and its economy. Dr.S.P.Ghosh, Deputy Director General (Horticulture) presided
over the inaugural function and delivered his presidential speech, exhorting the Scientists in
this system to concentrate on new areas like Post Harvest Technologies, IPR, Quality
awareness etc. Director of Research, UAS, Bangaloie- Dr.S.M.Singlachar, ADR
deputised/highlighted the importance of Spices Research in the economy of Karnataka and
the role of the University in fulfilling this aspiration.

A distinct feature of the Bangalore Workshop has been the inauguration of a
comprehensive exhibition on Spices Research and Development brought out by the various
coordinating centres for its review by the VIPs. Several Horticultural Input Agencies,
especially those dealing in Biotecl/Biocontrol products also displayed their materials.
Besides the Scientists from the coordinating centres, we had the participation of a large
number of Scientists from the Indian Institute of Spices Research, Spices Board, NABARD,
DCASD, Directorates of Horticulture of Karnataka and Tamil Nadu etc besides Progressive
Farmers from the neighbouring slates.

An mmportant function of the Workshop has been a thorough discussion on the transfer
of- technology, release of varieties etc. The newly sturted coordinating centres in
Maharashtra, Uttar Pradesh, Madhya Pradesh and West Bengall made an effective presence
and explained their activities. It 1s a pleasure to piesent before you the Proceedings of this
National Group Meeting/Workshop of the AICRP on Spices in the {ollowing pages.

sv/
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X1V WORKSHOP OF AICRP-ON SPICES
8-10 July, 1997

PROGRAMME

Venue : University of Agricuftural Sciences
Main Auditorium, Hebbal, Bangalore

08 July, 1997

08.00 - 09.00 : Registration
09.15-09.40 : Exhibition by AICRPS centres
0945 -11.30 : Inaugural Session
Welcome Address : Dr.S.M. Singlachar, Assoc.Director of
Research, UAS, Bangalore
Presentation of Research Report : Dr.S.Edison, Project Coordinator, IISR, Calicut
Release of Publication(s) : AICRPS Annuat Report, AICRPS Research
Highlights,Perspective Plan - IISR - 2020
Inaugural Address : Dr.G.K.Veeresh, Vice Chancellor, UAS (B)
Bangalore
Presidential Address : Dr.S.P.Ghosh, Deputy Director General (H)
ICAR, Krishi Bhavan, New Delhi
Vole of thanks : Dr.S.Edison, Project Coordinator, 1ISR Calicut.
11.30-11.45 : Tea

11.45-13.35  Session I :: General Session : Action Taken Report
Chairman : Dr.S.P.Ghosh
Rapporteur : Dr.S.Edison

14.15-17.30 Session II:: Genetic Resources
Chairman : Dr.Mansoor Kazim
Rapporteurs  : Dr.K.C.Velayudhan
Dr.B.N.Korla



09 July, 1997

08.45 - 12.45 Session III :: Crop Improvement, Physiology & Biochemistry
Chairman : Dr.R.K.Sharma
Rapporteurs  : Dr.T.Thangaraj
Dr.H.M.Chandrappa

12.45-17.00  Session IV :: Plant Pathology & Entomology
Chairman : Dr.Y.R.Sarma
Co-Chairman : Dr.D.J.Bagyaraj
Rapporteurs : Dr.M.N.Venugopal
Dr.N.P.Dohroo

17.05-19.00  Session V :: Agronomy & Soil Scicnce
Chairman : Dr.S.N.Potty
Rapportcurs : Dr.A.Rajagopalan
Mr K.Kandiannan
10 July, 1997

09.00 -13.30 Session VI :: Transfer of Technology

Chairman Dr.G.K.Vasanthkumar
Rapporteurs  Dr.G.R.Chaudhary
Mr.H.G.Hegde

14.15-17.30 Session VII :: Variety Releasc
Chairman : Dr.B.S.Dhankar
Co-Chairman : Dr.R.D.Singh
Rapporteurs  : Dr.K.K.Thakral
: Dr.A.Manohar Rao

17.35-18.30 Session VIII :: Plenary Session
Chairman : Dr.B.R.Hegde
Co-Chairman : Mr.N.Vasudevan, IAS
Rapporteur  : Dr.S.Edison

Vote of thanks : Dr.S.Edison



INAUGURAL SESSION

The Inaugural Session of the XIV Workshop / National Ghroup
Meeting of the AICRP on Spices was held at the main Auditorium of the
old Agnicultural Coflege buildings Located 4in the Hebbal campus of Zhe
UAS at Bangalorne. Befone the stant df the Inaugural Session, the VIP4
viz., Drn. S.P. Ghosh, Deputy Dinecton General (Honticulture), Dr.G.K.
Veeresh, Vice Chancellor, University of Agrnicultural Sciences, Bangalore,
Dn.M.C. Devalah, Dean, UAS, Bangalore, Dr. B.R. Hegde, Directorn of
Reseanch, Mn.S.K. Patnaik, T1AS, Dinectorn of Horticulture, Govt. of
Karnataka and other dignitanies visited the comprehensive Exhibition
brought out on the occasion by the Coordinating Centres and a few
Honticwltunal Input Agencies. The exhibits included five plants/clumps,
panicles/seed  maternials/seed nhizomes, Ansect pests and diseases,
antagonidtic onganisms etc. brought by zthe Mudigene, Sinsd, Panniyur,
Jobnen, Jagudan, Hisan, Pottangi, Pampadumpanra, Coimbatorne, Solan,
Jagtial, Gunitur and other Centres. The research achievements .rima’e by
the varnious Centres were displayed through photographs, chants, efe.
fon neview by the dignitanies. The Honticubtunal Tnput Agencies Like
M/s Green-Tech Agro Product Private Limited, Pest Contnol India
Limited, Sun Agrno India Limited etc. also displayed their product nrange

togethen with necessary technical bulletins. This exhibition was
Ainaugurated by Dn.S.P.Ghosh, DDG and was hkept open durning the
‘Wonkshop period fon the benefit of the participants - Scientists,

Univernsity Ofpicials, Development Officials and Progressive Farmens.
The Exhibition was opened at 0915 AM.

The main inaugural function was phresided over by Dr.S.P.
Ghosh, DDG and a warm welcome was extended to him by Dr. S.M.
Singlachar, Adgociate Uirector of Research, UAS; the details of the
weleome address are enclosed in the following pages. It was followed
by the presentation of ithe phrogress hrepornt of the AICRP on Spices,
presented by Dn,S.Edison.
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Dn. G.K. Veeresh, Vice Chancetlon while deliverning the
Tnaugural addness, thanked 1the ICAR authornities fon having chosen
Bangalorne as the venue for the XIV Spices Workshop and the credit
given fo the Unlvernsity by the AICRP System. He mentioned that
assembling of Sclentists from oven 20 Coondinating Centrnes grom 15 State
Agrnicultunal Univensities at Bangalore is serving the cause of "national
integration” and enables a free dialogue between Scilentists gfrom diggerent
Univernsities. He congratulated the Scientists who have brought excellent
exhibits for display at Bangalorne and his Undivernsity was proud to have
the maternial even as a permanent featune. The Vice Chancellor was
culical about the neglect of post harvest technology and the need fon
promotion of quality awareness in spices which are essentially expont
orlented. He also mentioned that Kannataka being the home State of
excellent plantations of cardamom and pepper i85 now facing phoblems due
to diseases and pests; in some cases, therne has been even a threat %o
abandon ginger cultivation. Dr. G.K. Veernesh exhonted  the Spices
Sedentists to undertake a sesdlous programme to Ldentify the non-exploited
species of 4pices which are available 4in abundance 4n the Western
Ghats. He was also weary about the ZLack of thrust between £the
production technologies available and those which ane
acknowledged/adopted. In this connection, the Vice Chancellon mentioned

about the need {or an effective networnk forn trhansfer of ztechnology in
spices.

The Vice Chancellon nefeased zhe publication by the TISR
entitled "Pernspective Plan :: Visdion 20720" and On.S.P.Ghosh, DDG the
document "Researnch Highlights :: AICRP on Spices, 1996-97" in the
Inaugural Session. The Lighting of the Lamp ceremony was solemnised by
Drn.G.K.Veeresh and he inaugurated the Wonrkshop.
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The Presidential address was delivered by Dn. S.P. Ghosh who
stined the minds of the participants to take care of the IPR {ssues,
conservation of germplasm, exploiting Zthe potential of non-traditional
areas Like Nosath-East, Ldentifgication of Lead Centres on Spices nresearch,
wtilisation of the ICAR agenda on Ad-hoc Schemes/nevolving fund schemes
to supplement the effornts under the ICAR / SAU System etc. The DDG
also mentioned about the prionity to be glven forn the post harvest
technology/activities and the need fon sirnengthening the nreseanch per se
durning the 1IX Plan. He also mentioned about the {ormation of the
National Research Centre for Seed Spices in Rajasthan as well as the
massive Profect entitled "PHYTONET" which will operate in nine Centrnes
very soon with Ats headquantens at ITISR, Calicut. The DDG exphressed
his  happiness to be with the Spices Group and requested the
participants to have a very meaningful exercise in the next three days
and come out with practicable necommendations. Dn.S.Edison proposed
the vote of thanhks.

pvs/
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Welcome address by Dr.M.A.Singlachar at the Inaugural Session of
the 14" Spices Group Meeting held at Hebbal Campus on 8.7.1997

L.adies and Gentiemen,

“It 1s the Spice of Life” i1s a common refrain familiar to all of us What i1s spicy
about spices 1s a question to which there could be as many answers as there are
people in this hall Suffice it to acknowledge that spices are welcome n our food, in

influencing our health and moneywise they are comforting to our pocket

Spices export from India has touched Rs 1180 crores during 1996-97 with a
production of 2,19,400 tonnes This represents 50% more in value terms and 9% more
in quantity over the preceding year Karnataka is an important spices State in the
Country with 25% of the total area and contributing about 15% of the total production

The State i1s proud of 1ts modest contribution to the spices economy

The University of Agricultural Sciences, Bangalore, has been involved in spices
research since the late 1960s as a result of which two cardamom varieties viz
Mudigere-1 and Mudigere-2 were identified and released with a production potential
of 250 to 400 Kg per ha and 450 to 500 kg per ha respectively These varieties have
gained wide acceptance among farmers of Karnataka A recent identification
"Selection 7-10" is a highly promising cardamom culture with about 30% more yield
potential than Mudigere-1 While cardamom has received considerable attention and
was strengthened with the location of AICRP project at Regional Research Station,

Mudigere, several other important spice crops have been neglected In recent years,



crops like ginger and turmeric have assumed importance because of their commercial

viability Similarly, research on pepper requires further strengthening

Some of the important constraints in spices development in Karnataka are (1)
availability of good planting maternal in cardamom, (n) quick wilt of pepper, and
(imrhizome rot in ginger In cardamom, the University of Agricultural Sciences,
Bangalore, would like to focus future research on the extraction and processing of

oleo resins which have good market potential and provide value addition

Chulli (dried) 1s an important spice crop of Karnataka but has received much less
attention than its commercial potential deserves Clove i1s being produced on a small
scale in Karnataka but its potential in some parts of Karnataka 1s under-exploited and
therefore deserves attention The University of Agricultural Sciences, Bangalore, is
Interested in strengthening research in the aforesaid areas and augment the capacity

of the Mudigere Centre to take up work on Oleo resin

This Group Meeting will be reviewing the progress made during the last two
years and will be discussing several issues | request the ICAR and the Project Co-
ordinator Dr Edison, to consider our case on merit and extend support during the 9™

Plan period

About this workshop we believe that by deciding to hold it at our campus, the
ICAR has honoured the University of Agricultural Sciences, Bangalore [t is now my

pleasure to welcome the distinguished guests on the dais and the invitees

Dr G K Veeresh, the Vice-Chancellor of this University, who has left a distinct

mark as an academician, a teacher and as a research scientist, 1s familiar to many



An accomplished entomologist in nis own right, he has trained many eager students
about the science and management of not only pestis but also of useful insects As
a Director of Instruction (Agri ) and later as Dean he has had occasions to display
courage of his convictions about matters academic

His standing as an academician and as an eco-fniendly entomologist has won
him membership in important national and state bodies The cause of environment and
ecology and their sustainable use I1s dear to him and several organisations have
benefited from his commitment to these causes Dr G K Veeresh has consented to

inaugurate this workshop and on behalf of all of us | deem it may privilege to extend

a very warm welcome to our Vice-Chancellor

It 1s comforting to find that a distinguished horticulturist and an equally
accomplished research manager ts amidst us this morning Dr S P Ghosh, Deputy
Director General (Hor ), ICAR, 1s not a stranger to us He has had a distinguished
career traversing a diverse path We fondly remember the kind of leadership he

provided to NARP as a Project Director for six years from where he moved to the

position of Assistant Director General (Fruit Crops)

Dr Ghosh earher served at CTCRI, Trivandrum, and in the north-east hill

region Knowledgeable people recognise his contribution to the problem of citrus

decline

A widely travelled person with assignments under FAO and SAARC
Dr S P Ghosh wears his accomplishments rather hightly Above all Dr Ghosh i1s warm,
amiable and endearing This workshop I1s privileged to have him preside over the
inaugural programme On behalf of University of Agricultural Sciences and on your

and on my personal behalf, | extend Dr Ghosh a hearty welcome



An All India Project must necessarily have a Project Co-ordinator. In Dr.Edison
we not merely have a Project Co-ordinator but a person whose biodata makes me
envious. A sound academic accomplishment with Ist ranks a couple of times followed
by national awards is no mean achievement. In the short time that | have known him
| have experienced with pleasure his mercurial personality.

Dr.Edison has been leading the spices group for more than a decade and has
shared his expertise under FAO/UNDP sponsorship. He has many publications to his
credit and has the distinction of having served on many committees, academic bodies

and professional organisations. It is indeed my pleasure to extend a warm welcome
to Dr. Edison.

We have a distinguished gathering in this hall comprising scientists working on
spices, eminent invitees and participants representing a wide spectrum of
organisations and development departments engaged in promoting production,
pro-cessing, marketing and export of spices. Besides, we have the honourable
Members of the Board of Regents, UAS (B), Officers and faculty. Equally, we are
happy to have a few farmers.

The Press, Doordarshan and Akashavani is an essential presence that provides

a valuable interface between us and the farmer.

To all of you, on behalf of University of Agricultural Sciences and ICAR, | extend
a very hearty welcome.

Thank you,




PROJECT COORDINATOR's REPORT*

The AL India Coondinated Research Project on Spices was
gormulated duning the 1V Five Year Plan (1971} as a combined Profect on
Spices & Cashewnut with {ts headquantens at the Cewntral Plantation Crops
Reseanch Institute, Kasaragod. In view of the increasing attention paid
to Spices as well as fo facilitate adequate care, the combined Profect
was bifurcated and the independent Spices Project {5 in operation Adnce
1986 with the headquarters at the Indian Institute of Spices Research,
Calicut. Centain developmental changes happened in the organisation of
Spices neseanch in oun country which Led to the CPCRI Regional Station
{estd. 1975) being upgraded as the National Research Centrne fon Spices
in 1986 and again to the Level of an Institute in 1996. Even though the
#nst nesearch activity on spices was commenced in 1949 by the then
Government of Madras at Panniyurn/Taliparamba, it was not until 1971 --
when the coondinated netwonk was commissioned -~ as the §inst majon
onganised step towarnds spices neseanch. Hence, we ZLook back with
pride and a sense o0f satisfaction, the genesis of the Project, its
incremental changes overn the consecutive Plan periods - IV to VIII - and
A has just completed 25 yeans of its function. In this august forum, Let
me place on hrecornd the yeomen sernvices rendered by Dra.M.C.Nambiar,
the §inst Profect Coondinaton who held the position forn nearly 17 yearns
as well as the vision and direction of Drn.K.V.Ahamed Bavappa, Dn.
N.M. Nayar and Drn. M.K. Nain, the Directons of the CPCRI over the
yeans.

The Spices Project had fourn Centres during the IV Plan viz.,
forn Black Pepper, Cardamom, Ginger & Turnmernic and "Seed Spices" were
added duning +the V Plan by Ainitiating #ive additional Coordinating
Centres. The VI Plan added four more Centres and the VII Plan, two.

*Presented by Dn. S. Edison, Project Coordinaton.
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The farge cardamom was given Aits Aimpontance duning the VII Plan by
opening a Centhe in Gangtok  in Sikkim. Two more new Centres wene
added during VIIT Plan in Haryana and Bihar which was further followed
by four mone new Centrnes by mid-VIII Plan and Zhis was as a result of
a hrecommendation by a Parliamentary Committee. Trhee Spices were
added as a new gnroup of crops duning the VIII Plan perniod. Hence, we
hauof today the mandate of the Project spread out in 15 States and 15
State Agricultunal Univensities besides one ICAR Researnch Institute and
the cnops handled arne blackh pepper, cardamom, Lange cardamom, ginger,
tunmeric, cumdin, condander, fennel, fenugreek and the trnee splces Like
clove, nutmeg and cinnamon. The Project Centrhes are spread overn eight
mafjon agrockimatic zones in the country.

RESEARCH ACTIVITIES :

The AICRP on Spices 44 vested with the mandate to develop
Location 4specific agro-techniques 2o sustain 4pices production; 2Lhis
ncludes multilocation testing, development and release of Spices
varnieties, standandisation of seed rate, seed size, spacing, Lvvigation-
cum-fentilizer doses, management/control measures fon majon pests and
diseases etc. An Ampontant activity has also been fo effectively
exchange germplasm between the various Coorndinating Centrnes in the
countrhy as well as with the NBPGR, TISR, ICRI, ete. With the
popularity of the Project and Lts need-based mechanism of operation, we
have added eight Voluntary/Participating Centres fo nepresent the
knowlfedge-gaps. As on today, we have 80 Research Profects in oun
hand and these are distnibuted as Crop Improvement - 39, Crop
Production - 17, Crop Protection - 19 and Quality Evaluation - 5. The
cnop wise dstribution will be An the onder of 10 each 4in cardamom,
gingen, corlanden and fenugreek, 9 4in black pepper, § each in turmenic
and cumin, 6 each in fennel and ztree spices and 3 in Large cardamom.
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MONITORING :

The #reseanch programmes are discussed and finalised in the
consecutive Wonkshops/National Group Meetings conducted grom ZLime to
time and we have 50 far held 13 such Wonkshops s0 far and the venues
have been Located 4in almost all the majorn Spices growing States viz.,
Kenala, Tamil Nadu, Andhra Pradesh, Himachal Pradesh, Rafasthan, Goa
and now we have assembled at Karnataka to conduct our deliberations of
the XIV Wonkshop Ain the senies. It 48 also pentinent to mention henre
that zthis Bangalore Workshop 485 the seventh 4independent Spices
Wornkshop and hence you may hindly realise the importance given by Zhe
highen authonities to the neview of the Spices Profect. The Project
Coondinaton Located at Calicut has the nesponsibility fo monitor, revdiew,
guide and 04 Late arrange for funding of the Coorndinating Centres as
well. Duning the past two yearns, 1 was able fo make about 45 visils
coverning almost all the Coordinating Centres, besddes periodical
discussions with the highen 0fficials at the ICAR headquarters. The IX
Pean  document has also been prepared in the ALight of our past
experience, Anconporating cornections and propositions fon the future.

It 44 my privilege and pleasure to present the biennial report
of wornk done, neseanch nresults accomplished by the varnious Centres
undern the AICRP on Spices durning 1995-96 and 1996-97.

GENETIC RESOURCES :

The total assemblage of germplasm under the varnious
Coondinating Centrnes (including the Voluntary Centres) stand at 447§
which may also pernhaps 4Linclude duplicate entrnies as a result of
exchange between the Centres. To highlight a few of the activities, it
may be mentioned that wild and nelated species of black pepper were
collected by Sinsd, Chintapalli, Panniyun and Yercaud centres; one new
accessdion was added at Panmiyur besides 272 grom NBPGR.  Chintapalli
added fourn new wild accessions wheneas Sinsd  collected 19 wild
accessions durning the two years unden hrhepont. Pampadumpara centre
collected 17 promising clones of cardamom grom garmens besdides adding
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14 wild nrelatives to Aits collection. Pottangi collected three indigenous /
wild species in each of gingern and furmenic from Onissa whereas Solan
collected 10 accessions of gingern. Jobner and Jagudan Centres added 14
and -45 new accessions nespectively in cumdin. The new Coordinating
Centrnes viz., Raigarh and Pundibardi made a good beginning by collecting
five Local gingen, one wild tunmeric, elght Local corlander and Zwo
fenugreek  accessions in  Raiganh whereas Pundibari coflected ten
accessdons of Lfurmendic. Kumangani Centrne collected 15 accessions o4
tunmerdie duwning the ZLast yean. The tree spices germplasm has been
exchanged between IISR, Calicut and the Dapold, Pechiparai and Yercaud

Centres; the VYerncaud Centre also coflected 13 elite clove accessions 2o
enwieh thein collection.

The hole of NBPGR has been phenomenal and they helped oun
Guntur and Panniyur Centres to Aimprove Zhein collections; Zhe seed
splces genmplasm hecelved by the Project Coondinatorn periodically grom
the NBPGR has also been transgerred fto Jobner, Jagudan and Coimbatore
centrnes from time fto time. In general, there has been a very good
activity in enbarnging the genetic nesowrces unden the digferent Centres.
Similarly Centrnes ALike Pottangl have sparned germplasm of ginger and
tunmerde o NBPGR fon international exchange.

EVALUATION OF GERMPLASM

For any meaningful result from the programmes on chop
Amprovement, appropriate evaluation and . cataloguing of +the available
geneiic nesounces L5 very Ampontant. Some of the Leads shown by our
Centrnes in the past two yearns are highlighted below:

Black pepper accession from the Nilginis evaluated at Pann;éywt
Centre gave an yield of 6 kg green bendies/vine. Corndander
accession LCC-177 gave an ydleld of 1333 kg/ha at Guwtur and RD-23,
an yield of 1276 kg/ha at Kumargang

Cumin accession JC-29 outylelded the exdisting nuling varieties by
overn 12% in Gujarat

Tunrmenic accession PTS-45 and a promising accession 4in Mango
gingen have been found to perform quite good in Pottangd Centre.
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As a nesult of the evaluations, Lthe {ollowing promdising Lines

have been Aidentified during the past two yeans.

<)

AL)

AAA)

Lv)

v)

vd)

Panniyun .. Black pepper.. Kanimunda II1 .. 52.9 Q/ha

Jagtiak .. Turmernic .. JTS-1 .. 65 Q cured nhizomes/ha
J78-72 .. 78 Q cured nhizomes/ha

Pottangd .. Tumenrdic .. PTS-4 .. 35 tonnes/ha
PTS-59 .. 29 %tonnes/ha
PTS-51 .. 28 Zonnes/ha

Jagudan .. Cumin .. JF-29 .. 2930 kg/ha
EC 279081 .. 907 kg/ha

Coimbatore .. Corndianden «o ATP-77 .. 683 kgl/ha
JCo0.64 .. 530 kg/ha

Pampadumpara .. Carndamom .. Sel. 800, CL.679 and SKP-14.

Tolerance o diseases have been noticed in :

* Sokan Centre Lidentifgled PGS 23 and Tura as Less suscepiible to
nhizome not of gingen. AL Pottangd, V Eg-2 (EMS mutant) has
been found tolerant to rhizome hoZ.

* PCT accessions and CL.1 werne f§ree of Colletotrichum Leaf spot
in Jagtial.

* At Jagudan, wilt nresdistance 4in cumin has been recorded  An
EC-237684, EC-243373, EC-743375 and EC-109635. At Jobﬁeﬂ,
UC-227 showed tolerance to wilt.

* Fenugreek EC-257566 showed Zolerance o powdery mildew at
Jagudan

* At Hisar, stem gall nesistance was noticed in cordlanden
acc.DH 56.
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Besides the above information on genetic nresources, evaluation
and the Addentification of promising ALines, some of zthe Amportant
achievements unden crop improvement are presented below:

CROP IMPROVEMENT

About 16 multilocation thials are being conducted and the &pfit
up will be foun in black pepper, two each in cardamom, fenugheck,
ginger and furmeric and one each in clove, cinnamon, coriander and
cumin; besides, TETs and CYTs ane also under progress 4in different
Centres. Based on the nresearnch nesults grom the past ftwo yearns, some
0§ the salient achievements are mentioned below:

* Duning the Jalpur Wornkshop {August 1995), 16 proposals for nelfease
of varieties wene considered and 9 nrecommended, These 4include
Mudigene-2 4n Carndamom, Himgind 4in Gingen (Solan) and UD-20
Conkanden grom .JObVLQ/L. ‘

* Black pepper cultures 4879, 5089 and 5621 have been {ound
promising with yields of 9.52, 8.47 and 7.38 hg/vine respectively
at Panniyunr.

* MLT with "Mysorne" a8 well as "Malaban" zypes of cardamom ane
progressing satisfactonily at Pampadumpara and Yercaud besides the
Votuntary Centrnes at Thadiyankudissal; similarky the MLT on tree
spices 48 also proceeding smoothly at Pechiparai, Ambalavayal,
Thadiyankudissal, Yercaud and Dapold

¥ New sets of MLT (Senies IV) have been stanted necently (1995-96)
on gingen and furmernic and this has been Lald out even in the new
Centrnes which stanted functioning sdnce 1996.

x A natural mutant of cumin RZ-19 viz., UC-223 showed Low wilt
incidence and an yield of 292 hg/ha at Jobnen.



¥ Fennel accession JF-29 necorded 12% higher ydeld than the nuwling
varieties in Gujarat, based on four yeans' data.

* Fenugheek UM-143 4lowens early (by a week) zthan its parental
sounce vdz., RMt-1

*  Dual purpose fenugreek viz., HM-57 has been identified in Hisar
with a seed ydeld of 2250 kg/ha

* Ain Rayerning techniques as well as convension of male and "poon
yielden seedling tnees" 2o high ydeldens has been accomplished at
Dapoli centre

* At Yercaud, nutmeg gragts have been successqul by using orthotropic
scions upon two Leaf staged noot stock

CROP PRODUCTION AND MANAGEMENT :

Some o0f the significant achievements are the standardisation of
gertilizen dose forn black pepper at Sinsi viz., 200:80:280 g NPK/plant,
applied in two split doses. In the case of cardamom, Mudigere and
Pampadumpara Centres have come out with independent recommendations
vAz., 75:75:150 kg NPK/ha and 100:100:175 kg NPK/ha nrespectively;
however there was no response forn Boron orn MoLybdenum. In the case
0of coniander, sowing on 25th October with 30cm nrow spacing gave 20
Q/ha at Jobnen; however at Kumarnganj (UP), the .indications are in
favour of 15th October. Forn weed control in fennel, Pendimethalin @ 1
kg/ha as pre-emengence application combined with one hand weeding 50
DAS s necommended. Jobnen gave maximum seed ydeld of 16 Q/ha 4in
fenugneek when fertitised at 40:40 kg N & P/ha nespectively. Tnitiak
Leads have been made 4in Yercaud centre nregarding the use of
biofentilizens to Aincrease the ydleld of irnee spices; Azospinillum and
Phosphobacteria have been Aidentifled. Forn clove plants, daip iuvigation
@ § £/day has been advantageous at Yercaud Centre.
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CROP PROTECTION :

Several makadies afffict the production of spices and mosthy
they arne of plant pathological nature. The Phytophthora {oot not
disease and slow decline of black pepper, wilt of cumin, rhizome not of
gingern and turmenic, hroot not of fenugreek, stem gall of cordiander and
powdeny mildews in seed spices, katte/azhukal/kokkekandu 4in cardamom
are serndfous constrainis.

Management practices to conthol Phytophthora foot rot disease
0f black pepper have been developed as a package in Panniyur and
Chintapalli centrnes, Use of blocontrol agents Like Trichoderma viride
150g/vine 4incornporated in 5 kg FYM 48 recommended. - The nursery
diseases have been contrnolled at Sinsl and Panniyur centres by spraying
(and dnenching) with 1% BM and 0.2% Akomin nespectively. Thaips
continue fo be a majon constraint Limiting Lhe pnoducf,{on'oé black

pepper in Idukki distrnict, one of the two Spices Distrnicts declared by
the Govt. of Kenrala.

Damage by zthrips 2o cardamom capsules could be checked by
chemical methods as well as use of neem phroducts, at Mudigere. Seed
nhizome dipping with Dithane M-45 (0.25%) + Bavistin (0.1%) fon 60
minutes, coupled with so0il application of Thimet 10G followed by spray
with Contof checks the rhizome not disease in gingen; at Dhold, Ridomil
MZ-72 applied @ 3g/L forn one hour 45 useful. To control the pest and
diseases of ftuimenic, prophylactic sprays of Monocrotophos applied at
15 days 4interval s recommended. -

The dreaded disease of cumin wilt could be controlled by
adopting a three yearn crop rotation vdiz., cluster bean = cumin = clusten
bean = wheat = clusten bean = mustarnd, resulting in a minimum of 250

kg/ha yield at Jobnen.  Stem gall disease in coriander has assumed
senious propontions in Bihar.



DISTRIBUTION OF PLANTING MATERIAL :

Almost all the Coorndinating Centres have taken active part 4in
production and distnibution of Amproved varieties of the Spices and
participate effectively in the GOI sponsored IPDS., We anticipate a good
discussion on varnious ALssues connected with 2Lhis aspect durning Zhe
exclusive Technical Session on TOT.

STAFF STRENGTH & BUDGET :

The present stadf strnength of AICRP on Spices consists of 53
Sclentific, 26 Technical and 6 Auxillany/Supporting staff, making a total
of §5. The budget of the Project for the VIIT Plan period has been
R4.300 Lakhs and forn the yearn 1996-97, this has been hept at Rs.80
Lakhs, subject to connections aften the V Pay Commission.

FUTURE THRUST AREAS :

* Ennichment of germplasm .incfuding introduction of exotic geamplasm
especially of seed spices from Mediterranean negion

* Developing descriptons fon all the spices

* Development of croppding systems

* Development of varieties .with tolerance %o soft-not and bacternial
wilt, Low gibre and high ofeoresin content in ginger

* Evolving black pepper cultivans with multiple resdistance for
Phytophthona foot not, slow decline and pollu-beetle.

* Creating quality awareness and promotion of export-orniented
rheseanch

* Reseanch on poat-hmvui technology and stniving for nresidue-gree,
clean spice.

Jad Hind

pvs/
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PRESIDENTIAL ADDRESS
by
Dn. S.P. GHOSH
DEPUTY DIRECTOR GENERAL (HORTICULTURE)
INDIAN COUNCIL OF AGRICULTURAL RESEARCH
NEW DELHI

Hon'ble Vice Chancellor, Univernsity of Agricultural Sciences, Bangalore,
Dn.G.K.Veenesh, Dn. B.R. Hegde, Dinecton of Researnch, Dn.R.N.Pal, Asst.
Directorn General (Plantation Crops), Dn. S. Edison, Profect Coordinatonr,
Fellow Delegates, Ladies & Gentlemen,

It gives me 4immense pleasure to preside overn this Amponrtant
National Group Meeting of Spices Researnch Sclentists and Development
Officials. I consider 4t an honourn forn me to associate myself in zhe
Inaugunal function of the XIV Group Meeting / Workshop on Spices Research.
It 45 our pleasure 2o hknow Zhat the Hon'ble Vice Chancellor of Zzhe
Univensity of Agrnicultunal Sciences, Bangalore has hkindly agreed 2o
inaugurnate the Meeting. 1 also note that a Large numben of Spices Scientists
and Technocrats from all oven the country have assembled here and would
participate 4in the deliberations. It is also a happy augery that several
Dinectons from Development  Depatments, Deans grnom Agrniculturnal
Undvensities, Ofgicials grom the Spices Board and zthe Managerial and
Technical Representatives grom the varnious Honticultural Input Agencies have
also foined us to enable an in-depth discussion of the nresearnch nresults on
Spices. I am also paticularly happy Lo note that the hosts Karnataka are
the most competent fto host 1his Wonkshop of the Honticultural Division
especially because it 48 Karnataka State (the then Mysone) which stanted
the ginst Depantment of Honticulture in the countny undern the Leadership of
Dr.H.Marnie Gowda. I am thankful Lo zthe Vice Chancellon and othen
authonities fon agreeing to host the Group Meeting in the picturesque garden
city of Bangalore and the elaborate arrangemenis made gon the same.



"SPICES", the very wond induces, attracts and nreminds us of the
value of it towwwi»s palatablfe food; the aroma, glavour and other components
of the Spices makes ourn Life very enfoyable and interesting. The food (4
palatable and easily digested only when optimum quantities of 4pice are
added. Can we thenefore say that there 44 no Cife wdithout spice? Vet
this ghroup of crops are of paramount importance especialfy in the expont
secton, besides a trhemendous demand in domestic consumption. As you are
aware, India 48 the 'Land of Spices', having the capacily and agroclimatic
nequinements to grow over a 100 4pecies and dn fgact dominates the
Uute)wfiwéonaz thade. It has been estimated that we produce about 23 fakh
tonnes of Spices grom 21 Lakh ha of Land and the imponrtant among them ane
black pepper, cardamom, ginger, turmenric, cumin, corfandern, fennel,
genugnreek, clove, nutmeg, cinnamon and of cournse chilld, cefery, vanifla,
4agfron, ete. The beauty of ourn country 44 that we have ever 40 many
agroclimatic sub negions, that any given 4spice {on fon that matten any
crop) can be grown in one on othern place of this country and we are afso
blessed with abundant sunshine, The histony of Indian Spices having
thavelled atl ouu;the globe more than a millennium ago and greal explorens
and navigatons tike Vasco-de-Gama occupded ourn territory 4in the name of
Spices trade and we became sfaves to British in due course! '

The best pant of oun (Indian) spice 48 the .intrinsic quality and
s adaptability to different cuisine. We have been dgmmating the wontd
thade by contrnibuting afmost 30% of 4ts volume and 25% of <14 vafue oven
the yeans. Thene has been a spurt in oun activity on the export gront and
durning 1996-97, India:exponted 2.2 Cakh Ztonnes of spices, (including oils,
oleonesins ete.) wonth Rs.1180 Crores; this was fust about 30,000 tonnes
and R4.250 Crones a decade ago. Pernhaps there 44 a consclentious effont on
the pant of Indian farmens, tradens, menrchants and expontens to achieve
higher tangets. It i85 said that the domestic consumplion of spices {5 also
quite high and zthe expontabfe sunplus is just about 10%. 1§ one companes
the domination by India in almost dictating the wonld trade on spices five
decades ago, it 4speaks volumes of histony how we Cost .in the game of

competition. There is therefore an imminent need to nraise the productivity
Levels of spices.
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Paradoxically, the neseanch suppont 4orn spices has been very
meaghe until we gained Independence. It was in 1949 that the enstwhile
Government of Madnas initiated neseanch programmes on black peppen at the
Government Agrnicultunal Farm, Taliparamba near Panniyur in Kerala State;
this was followed by a few research schemes sanctioned fon Thodupuzha and
Ambalavayal in Kerala, Fulia in West Bengal, Mudigere in Karnataka,
Jaguda‘n i Gujarat, Khandaghat in Himachal Pradesh, Derngaon in Assam, etc.
Howevern, with the initiation of the concept of the coorndinated nreseanrch
programmes grom the ICAR, the Council started the §inst evern majorn step 4in
ongan%ing Spices Reseanch by stanting a combined Research Project for
Spices & Cashewnut in 1971 with its headquantens at the Centrnal Plantation
Crops Reseanch Institute, Kasarnagod. This coorndinated programme had
nitially 4 Research Centrnes to deal with Black Peppen, Cardamom £ Gingen
and they wene fLocated in Kerata, Kamnataka and Himachal Pradesh duning
the IV Plan. This Profect slowly expanded Ats activities and as of date,
has 20 Coondinating Centres spread in 15 States and operated zthrough 15
State Agrniculiural Univensities besides an ICAR Research Complex. An
impontant feature has been the delinking of cashew from the purview of the
Project since 1986 and the independent status given to spices research and
with 4its new headquantens viz., the National Reseanch Centre for Spices at
Calicut, This NRC {orn Spices has however been upgraded as the Indian
Institute of Spices Research since 1996, The mandatory crops of the Spices
Profect ane black pepper, cardamom, ALarge cardamom, adingern, IFurmendic,
cumin, cornlandern, fennel, fenugreek and trhee spices Like clove, nutmeg and

cinnamon,

The AICRP on Spices has made significant contributions over the
Last 25 yeans and hence we are proud to rathern celebrate Lits 25th yearn and
some of the most impontant contrnibutions of the Project have been

£) nesponsible fon having neleased oven 70 vanieties in various spices
and among them mone than 50 are quite popular and there is a heavy
demand for the seed and planting material.

L) effective collection, introduction, exchange and evaluation of germplasm
involving the NBPGR,



LAA)

Lv)

v)

vd)

vdd)

UALL)

Ax)

x)

evolution of quality consciousness approach especially in the case of
high cuncumin tunmenic vanieties, high volatile oil seed spices and
fow f(bre gingen varnieties.

adaptive testing of 4integrated disease control measdures for Amponrtant
diseases Cike Phytophthora goot not disease of b&acé pepper, rhizome
4ot of gingen and furmenic and crop notation methods in the case of
cumin wdlt.

biocontrol programmes in diseases of black peppern, cardamom,
denugreek, ete. :

nesearnch on basic aspects Like. mutation bneeding, hybnridisation and
sefection ete. to 4nduce varlability and assess forn disease resistance
in conianden, black peppen, fenugreek, etc.

n(tiation of coondinated neseanch networnk activities on thee 4pices at
Yencaud and Dapoll centnes.

a silvern Lining 4in the progress of the Project has been the
necommendations of the Parliamentarny Committee (1994) which enabled
dUtlation of neseanch activities in hitherto negﬂectedi aneas in Madhya
Pradesh, Uttan Pradesh, Maharashtra and West Bengal.

utilisation of the senvices of the Scientists undern the coorndinated
proghamme to produce and monitor the production and distribuiion of
high quatity planting mateial of 4Amproved vanieties, sponsoned
thnough the Centrnally Sponsored Scheme of the Department of
Agrnicultune, Govit. of India, Spices Boand, ete.

necommendations have been made on 4pacing, seed nate and seed
nhizome size, fentilizen and innigation schedules, ete.
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The Project has also been responsible to create good infrastucire
facitities Hhe propagation bhed, stonage shed, Lab gacibities Llke ULtra
Microscope, Pensonal Computens, Analytical equipments in various Centres.
The IX Plan document which gives {imponrtance o Honticultune by suggesiions
towands crop diversification, utibisation of value added products, nesidue
analysis and . awareness in the end products etc. have been considered while
fornmubating the IX Plan of the Spices Project. The budget of the Project
has been R4.300 Lakhs during the VIIT Plan, with 53 Sclentific and 32 othen
staff membens. The need forn organic spices as well as the "Indian Spices”
being awarded zthe 180 9007 are also very much awakening the efforts 0§ oun
Sclentists. The QRT of the ICAR which submitted 4its nepont necently has
gone 4nto depth the wonking of zhe Project and has commended 4its
performance. Howeven, zthere are some more areas of apparent weaknesses
in oun effonts and forn ep., the reliability of a fool-proof disease and pest
control System gorn the majon pests- and diseases, inadequacy of germplasm
of 4eed spices, 4increasing the productivity of marnginal and sub-manginal
spice fands and the effective thansfer of technofogy network. 0f course,
the KVK concept as well as the consultancy services engineerned by the ICAR
need to be Looked into mone pragmaticatly and ensure higher productivity
Levels.  Last but not the feast, it i8 also my duty to mention here that
the ICAR has decided to create a National Researnch Centre on Seed Spices
An Rafasthan 4in order to provide undivided attention to zhese group of
cops; the proposal has already been approved by the Planning Commission
and hopefully zhe NRC would stant functioning soon.

Ladies & gentlemen, you will aghee with me that the strength ox
weakness of any reseanch system depends on a free & fain and in-depth
discussion of Aits envisaged Zzechnical programme, critical analysis of zthe
hesufts obtained, evaluation of the technologies that are transferred &8 well
as ity proper utilisation by the clientefe. In this context, the presence of
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the Dinectons of Honticultune, Agniculture and othen Development Agencies
over here adds a valuable input 1o owr deliberations. Fon eg., the nefease
of a variety for a particulan crop for a particulan negion cannot be
successful unless and until it meets the Local requirements vis-a-vis the
concerned NARP mandate and priorities. The presence of the technical
rephesentatives of the various Honticuwltural Input Agencies will also add the
much needed ALnput Lo such deldiberations. 1 am sure that we will have
elaborate discussions duning the next three days of the Spices Workshop
and come out with very meaningful recommendations and guide this Project
o 4ts bright future. 1 take this oppontunity to profusely thank the Vice

Chancellorn for having dnaugurated the Workshop

amidst his pressdng
nesponsibilities and pre-occupations.

I wish you all success.

JAT HIND

pva/
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TECHNICAL SESSION I : ACTION TAKEN REPORT

Chainman : Dn. S.P. Ghosh
Rapponteur : Dn. S. Edison

Dn. S.P. Ghosh, Deputy Dinectorn General (Homtlewlturne) chaired
oven the §inst Technical Session which was a General Session and
discussed -about the various recommendations made duning zthe XIII
Wonkshop of the Project held at Jaipurn (July 1995) as well as some of
the comments neceived aften the Last Wonkshop. The nrepont on the
action taken was summarnised by the Profect Coorndinator and a detailed
discussion followed undern the Chairmanship of Dr.S.P.Ghosh.

The DDG while neviewing the ATR, made several general and
specific observations as briegly mentioned below:

1. In genetic hresounces, the NBPGR may be advised to identify jfust
flve on six Locations and also prioritise the chops to be covenred.
This should be 4n accordance with the catchment area of the crop.
The Scientists of the Coordinating Centres must be involved in the
multi-Institutional Team to conduct the survey ete. forn genetic
nesounrces,

2. The concept of crop cafeteria must be ntroduced 4in all zthe
Centrnes whenein 1the proven vanieties must be grown as an
exhibition plot fon the beneflt of progressive farmens, visiting
offlcials grom the Development Departments as well as the trhainees
visiting the Researnch Centre. He appreciated the efforts made 4in
this dinection by the VYercaud, Pottangd, Sakleshpur, Panniyur and
Jobnern Centnes 4in 1his rnegarnd. Evenry Centre must have a
cafeterdia on Spices.

3. It has been observed that while seed material 485 nreceived fon
conducting MLTs, there has been a shontage of the same and the
Centnes may be advised to adopt new technologies and utilise the
available protocols for multiplication of the planting material. It
i85 essential fto ensure the analysis of plant and soil samples
beforne and aftern Laying out experiments - especially nrelating 2o
those on inigation, fertilisen ete. - and, in this connection, fthe
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Locally available facilities must be wtilised. Wherever the cost :
benegit natio is mentioned, the fixation of price for the produce
must be done in consultation with the marnket arnival nates/prices
as documented by the National Honticultural Board (NHB) w‘he/w',vm
possible.

Wherever thaining programmes are to be arranged for the benegit
of the. Scientists unden the AICRP System, this could be done at
TISR, only aften ascentaining Zhat at Least 75% nresponse fto the
proposal/decision.

In the case of plant quarantine activity, it may not be possible
for each Centre to have necessary staff in all refevant disciplines
to take cane of this issue; howevern, this nresponsibility can be
vested with the TISR.

Whenever new genmplasm is collected, "passpornt data" must be
prepared and the Centres must send a copy of the same to the
TISR fon postenity; a duplicate set of the collection will also be
given to the TISR wheneven feasible.

The experniments on nurserny management and developing a sudtable
package must be conducted in all the Centres s0 that the nursery
code/centificate becomes a neality in the nean future.

The DDG appreciated the nofe played by the Pottangd Centre 4in
Lange 4scale production and dstuibution of Amproved varnieties of
gingen and turmernic. However he cautioned about the quarantine
cane that should be attended in view of the national problem of
rhizome nof. The DDG welcomed the Adea of including Ajowan
(Bishop's  weed/Omum/Vamu/Ayamodakam)  in. the  Coondinated
networnk and the .information provided by zthe Project Coorndinaton
about the availability of germplasm of this crop at Guntur, Dholi,
Jagudan/Jamnagar and Hisan was appreciated. Even Zhough thene
appears to be a total of 110 germplasm Lines available in Ajowan,

& will be necessarny to obtain a description of this from zhe
relevant centnes.

Item-wise [/ crop-wise points of decisdions faken with comments

on the action taken ete. are provided in the following pages.
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SESSION II

GENETIC RESOURCES
Chairman : Dr. Mansoor Kazim Repporteurs : Dr. K.C: Velayudhan
Dr. B.N. Korla
No. of Centres participated : 27
Centres where work was done : 33
Non performing : 6

Salient results reported

The coordinating centres presented their reports of different spice crops. The present
germplasm collections maintained at the coordinating centres are listed below.

Table.5 Germplasm holdings at AICRPS centres as on 31-03-1997

Crop/Centres Indigenous Total
Exotic

Cultivated wild & related sp

Black pepper

Panniyur 65 65

Sirsi 70 20 90

Chintapalli 13 24 37

Yercaud 102 4 ' 106

Dapoli 7 7

Cardamom

Pampadumpara 77 14 91

Mudigere 245 245

Large Cardamom

Gangtok

Ginger

Pottangi 153 2 3 158

Solan 176 176

Chintapalli 5 5

Turmeric

Raigarh 5 1 6

Solan 185 185

Pottangi 178 22 200

Jagtial 188 188

Dholi 56 56

Pundibari 26 26

Kumarganj 15 15

Clove

Yercaud 13 13

Pechiparai 16 16




Crop/Centres Indigenous Exotic | Total
Cultivated | Wild & related Sp

Nutmeg
Pechiparai 12 12
Dapoli 16 . 16

_| Cinnamon
Yercaud 10 1 11
Pechiparai 12 12
Coriander
Jobner 625 108 730
Jagudan 140 26 166
Coimbatore 211 211
Guntur 230 . 5 235
Hisar 98 98
Dholi 92 92
Raigarh 28 28
Cumin
Jobner 241 10 251
Jagudan . 205 7 212
Fennel
Jobner 162 8 170
Jagudan 259 21 280
Hisar 58 58
Dholi 34 34
Fenugreek
Jobner 308 , 12 320
Jagudan 71 2 73
Coimbatore 169 169
Guntur 76 8 84
Hisar 92 92
Dholi 92 92
Raigarh 24 24

General Observations

1. All the centres except Gangtok for Large Cardamom; Dholi for Ginger, Turmeric and
Seed Spices; Pechiparai, Thadiyankudissai for Tree Spices presented the evaluation data
of the germplasm being maintained at the respective centers.

2. The four new co-ordinating centres must try to collect local germplasm besides obtaining
from other centres.

3. The efforts may be made to collect the germplasm in collaboration with the NBPGR
main/regional offices as sufficient infrastructure facilities are available with the Bureau.



The NBPGR will take the lead.
The exploration must be followed in high priority crops in a phased manner.

The local genﬁplasm collected (one set) must be passed orrto the NBPGR along with the
passport data so that proper 'LC' numbers are assigned.

The concern about the erosion of local germplasm was also highlighted.



SESSION-III
CROP IMPROVEMENT, PHYSIOLOGY AND BIOCHEMISTRY

Chairman Dr.R.K.Sharma Rapporteurs : Dr.T.Thangaraj
Dr.H.M.Chandrappa

1. No. of papers presented : 42

2. Centres where work has done : 20

3. . Non performing centres, if any : Four (Chintapalli, Gangtok, Dholi & Dapoli)

4. Brief description of the work done

and salient results reported
Black pepper :

In pepper, culture 239 and culture 331 have ben released as Panniyur 5 and Panniyur 3
respectively from Panniyur centre. Kuthiravally, Neelamundi and Arkulamunda among
varieties and culture 5489, culture 5403 and culture 7156 among OP progenies have been
found promising with higher yield at Panniyur. Culture 54 has ben found to be less
susceptible to Phytophthora foot rot disease.

Cardamom:

In cardamom, MCC 85 has recorded highest yield among Mysore type varieties at
Myladumpara. MLT Series I1I with Malabar and Mysore type have to be relaid out in all the
centres since the results are incosistent.

Ginger:

In ginger, V1 E8-2 and V1S1-8 at Pottangi, INFR, SG 682 and SG 687 at Solan have been
found promising. SG 666 has been released as a variety for Solan.

Turmeric :

In turmeric highest yield has been recorded in PTS 43 and PTS 15 at Pottangi and PTS 10,
PTS-12,21A, CLI 317, CLI 330, PCT 13 and PCT 14 at Jagtial. PTS 19 has been proposed
release from Pottangi; it gives a fresh yield of 21Q/ha with 5.6% curcumin content.

Cinnamon ;

Selection 203 at Yercaud and Sel 189 and Sel 63 at Ambalavayal have been found promising
in Cinnamon.



Coriander :

UD 446 at Jobner, CC 946 and ATP 77 at Coimbatore, DH 36 at Hisar, ATP 77 and LCC
15 at Guntur have been found promising with higher yield.

Cumin :

EC 278081 at Jagudan and UC 223 at Jobner have been found better for yield.

Fennel :

5.

ACC390 and CF 464 at Coimbatore and HM 57 and HM 103 at Hisar, UM 44 and JF 102

at Guntur, JF 145 and HM 103 at Jagudan; and UM 143 and UM 305 at Jobner have been
found promising for yield.

Recommendations / decisions (crop wise) :

Cardamom :

MLT series III (1993) with both Mysore and Malabar types to be relaid out in all the centres.

Ginger and Turmeric :

Guidelines already sent previously by the Project Coordinator are to be followed in analysing
for quality. IISR, Solan, Pottangi, Kumarganj, Coimbatore and Dholi centres will take up
a new trial of promising varieties and send the material to IISR, Spices Board and
Dr.YSPHUF, Solan for quality analysis. This will ne in accordance with the decisions taken
up by the duly constituted Committee for a trial to test the effect of altitude on the quality
in turmeric. Technical programme is enclosed.

Seed Spices:

There will be only one MLT along with the year of start of the experiment hence forth to
avoid confusing nomenclature, a committee was set up and the recommendations are
enclosed for guidence.

Programme proposed for the next year : All experiments are to continue. A new

(Cropwise and with experimental details ~ CVT for turmeric with released varieties are
proposed to test the effect of environment/
location on quality. A new CVT on fennel is
also proposed.



New experiment
Turmeric - Curcumin content experiment

D Title of experiment : The impact of environment on quality aspects of
turmeric
2) Locations of the experiment : Centres - five (Calicut, Coimbatore, Jagtial,

Pottangi, Solan)

3) Objective : To find out the interaction of environm,nt on
quality aspects of Turmeric.

4) Techniques to be adopted : a) lreatment (varieties) - 6
1)Acc 360 2) Suguna 3) Roma,

4) Rajendra Sonia, 5)BSR-2, 6) JTS-2

b)Replications- Three
c) Plot Size -3 xIm
d) Spacing  -30x20cm

Not less than 3 Kg material in each entry is to be supplied by the donor centres to all
the participating centres before the planting season and under intimation to the Project

Coordinator.
5) QObservations (I) Analysis of curcumin
(a) Sample ‘ : Compound sample (Mother : Primary fingers and
secondary fingers at the ratio of 40:35:25. Only dried
samples 100 grams (Not powdered) should be sent for
analysis.
(b) Analysis : Analysis will be carried out for all entries at

(a) lISR, Calicut
(b) UHF, Solan
(c ) Spices Board, Kochi

11. Stage of sampling - Full maturity
III. Packing - Polythene covering with cloth bags.
IV. Duration of study - Two years (commencing 1998 March)

Recommendations of the committee on Seed Spices:

A committee was constituted to go in to details of trials on crop improvement on seed
spices met at 3.30pm on 9/07/97 under the chairmanship of Dr.B.S.Dhankar with the
following members:

1. Dr.T.Thangaraj

2. Dr.G.R.Chaudhary and

3. Mr.N.Hariprasad Rao

and following are the recommendations:



d)

3)

4)

3)

There is a need to restrict the number of trials handled by each centre looking at the fact
that each centre is handling 2-4 crops besides having the responsibility of evaluation and
maintenance of large number of germplasm in each crop.

Each centre will take up only one coordinated varietal trial (CVT) for each crop for
period of 3 years/seasons.

The entries for CVT will be accepted from the centres based on 2 years’ consistent
performance under IET in respect of yield besides quality. Each centre will have to
include their latest recommended/released variety as check under IET. The data on
contribute not exceeding three entries to the CVT.

The present CVT on coriander, fenugreek and cumin will continue for 2 more years with
the same entries No. new MLT is recommended for these crops.

In respect of fennel a new CVT is recommended with the following entris drawn from
various centres:  (CYT 1998)

HF 33 Hisar
HF 39 Hisar
JF 186 Jagudan
JF 192 Jagudan

JF 200 Jagudan
UF 101 Jobner
UF 143 Jobner
UF 144 Jobner

PN

Though there is need to test the entries under CVT for 3 years, the centres can propose
any entry for adaptive / on farm research if it performs well consistently for two years
and seek the approval of the varietal release committee at the Group Meeting. The third
year trial and the field testing can run concurrently to save time.

the Project has to provide necessary infrastructure and funds like vehicle etc for taking
up this work on a compaign basis.

The NBPGR will be pursued to strengthen the prgramme for systematic introduction of

‘germplasm material from other countries particularly from centres of origin/diversity.

The passport data and characterisation of all available germplasm entries in all centres
have to be completed and updated.

Future thrust

1)

2)

3)

The breeding approaches are to be streamlined utilising the avenues offered by
biotechnology for full exploitation of genetic potential in all crops.

The genetic base has to be widened in all crops.

The quality standards are to be upgraded along with the yield in all spice crops.



Session IV
Plant Pathology and Entomology

Chairman : Dr. Y.R. Sarma Rapporteures: Dr. M.N. Venugopal
Co-Chairman: Dr. J.D. Bagyaraj : Dr. N.P. Dohroo
1. No. of papers presented: ~ Except Dholi and Gangtok centres, all centres presented the report.
2. Name(s) of centres where work was done:

Pepper: Panniyur, Sirsi, Chinthapalli, Mudigere.

Cardamom: Mudigere, Pampadumpara.

Ginger: Solan, Dholi, Pundibari.

Turmeric: Jagtial, Dholi.

Seed spices: Jobner, Jagudan, Coimbatore, Dholi.
3. Non-performing centres, if any: - Nil -

4. Recommendations / decision :

Black Pepper:

D New disease management strategy may be formulated using the leads from
concluded experiments and tested at Panniyur, Sirsi and Chinthapalli.

2) Treatment schedule in new programme for the management of nursery diseases of
pepper will be provided by 1ISR, Calicut.

3) Survey work on pests of pepper at RRS, Mudigere should be continued and
monitoring extended up to March.

4) At Pampadumpara, management trial on pests of pepper should be undertaken in
pest- prone areas.

Cardamom

Ongoing chemical control trial on thrips and capsule borers at Mudigere may be concluded
and new programmes may be started in consultation with PC & 1ISR, Calicut.



Ginger

Proposed treatment schedule for two experiments at Solan Centre, should be finalised in
consultation with PC & IISR,Calicut.

At Pundibari, associated pathogens of soft rot of ginger should be isolated and their
pathogenicity confirmed. Required training and expertise will be provided by IISR, Calicut.

Turnieric

Management trial of turmeric soft rot at Jagtial may be modified in consultation with 11SR,
Calicut.

Coriander

Non participation of Dholi centre may be viewed seriously and PC (Spices) may ensure the
participation of all the centres to achieve the mandate of co-ordinated effert tocontain pests
and diseases of spices.

Cumin
Tolerant / resistant lines should be short-listed and passed on to the PC (Spices) within 1
month.

6. Programme proposed for the next year:

Ongoing programmes for 1996-97 will continue and new programmes will be finalised in
consultation with IISR,Calicut.

7. General decisions :
1) All the centres should follow the uniform technical programme as decided in the

Workshop. If necessary, 1 or 2 treatments as per local requirements may be included
without altering the original treatment schedule.

2) Variability in the pathogen and bio-control agents, fixation of dosage using uniform
carrier media, applicable to different agroecological zones should be given due priority
in formulating new programmes.

3) Priority should be given to local promising isolates; the inoculum potential of bio-control
agents on different media may be quantified.

4) Integratcd stratcgy should be evolved using different bio-control agents to achieve desired
level of pathogen suppresion.

5) Three major diseases viz. Foot rot of pepper, Rhizome rot of Ginger and Wilt of cumin



should be considered as diseases of national importance. A standing committee should
be formed to review the work formulation of technical programme and to fix locations
where work has to be carried out. Committee also reviews the implementation of

recommendations at farmers’ level.

6) All the centres should compile results of various disease and pest management trials of
the last 5-6 years and submit the same to PC (Spices) for finalising the treatment schedule

for 1997-98 season. This may be done in 6 weeks’ time.
7) Bio-control agents from different co-ordinating centres may be isolated/maintained at

IISR, Calicut for future use and reference.

8. Future thrust:
1) Developing location specific integrated pest and disease management strategy using local

effective isolates of biocontrol agents.

2) Studies on pesticide residue in spices.

3) Studies on post-harvest problems of spices with emphasis on spoilage in storage by insects

and microbes and their control.



SESSION V
AGRONOMY AND SOIL SCIENCE

Chairman:  Dr. S.N. Potty Repporteurs : Dr. P. Rajagopalan
Mr. K. Kandiannan

1. No. of papers presented 012

2. Name(s) of centres where work was done : 7 centres Panniyur, Sirsi, Mudigere,
Pampadumpara, Yercaud, Pottangi,Jobner.

3. Non-performing centres, if any : Dholi, Pechipari,Dapoli Thadiyankudissai and Hisar
are not presented any results.

4. Brief description of the work done and salient results reported

Black Pepper:
Two series of irrigation experiments; of which one is in progress at Panniyur and Sirsi

centres. Two cultivars were tried at both the centres at three levels of irrigation and
fertilizers. In Sirsi centre, papper is raised as a mixed crop with Arecanut. The second series
of irrigation experiment was initiated adopting drip system in 1996 at Panniyur centre.

Studies at Panniyur show that irrigation at IW/CPE ratio of 0.25 (100 lit. of water) applied
once in 8-10 days during December-May was effective in increasing the yield of Karimunda.

At Sirsi, no significant difference was observed for irrigation levels with respect to plant
height and green berry yield.

Cardamom:
Two experiments are in progress at Mudigere centre; one with 6 levels of fertilizers and the

other one is on the effect of micronutrients on cardamom yield. Besides this one experiment
- on integrated nutrient management is also in progress as our Institute project.

The experiment in Pampadumpara centre on the effect of micronutrient on cardamom was
relaid out in 1996.

Micronutrients had no significant impact on cardamom yield. Similarly integrated nutrient
management with organic and inorganics also had no significant response at Mudigere.

Ginger:
One experiment on fertilizer requirement ihas been in progress at Pottangi centre for the last
six seasons and the findings are ready for consideration of Transfer of Technology.
Application of 125:100:100 kg NPK/ha in ginger SURUCHI gave significantly high fresh
rhizome yield (16.94 t/ha) with cost benefit ratio of 1:1.23.



Tree Spices:

Trials on drip irrigation and biofertilizer were in progress at Yercaud centre. The

experiment on biofertilizers is concluded and is ready for consideration for Transfer of
Technology.

In nutmeg, application of 100 kg FYM,. 400 g N, 300 g P,O, and 1200 g K,O/tree/year
along with 50 g each of Azospirillum and phosphobacteria increased yield. Similarly in
clove, 100 kg FYM, 400 g N, 350 g P,O; and 1200 g K,O/tree/year in combination with
biofertilizer recorded higher yield in 15 year old trees.

The observation from drip irrigation studies with clove show that dripping 8.0 lit of
water/day/tree recorded highest plant height and number of branches per plant.

Seed spices:

Experiments on response of coriander to date of sowing, row spacing and seed rates were
concluded and ready for consideration for Transfer of Technology.

1) Sowing coriander on 25th October at 30 cm row spacing produced maximum
mean seed yield of 12.73 g/ha at Jobner.

i1) The variety UD-20 gave maximum seed yield of 14.17 g/ha at the seed rate of 14
kg/ha.

The experiment on response of fenugreek to N, P and Rhizobium inoculation was also
concluded at Jobner and recommendations are ready for transfer.

40 kg N/ha, 40 kg P,O4/ha recorded the maximum yield of 19.15 g/ha and 18.86 g/ha,

respectively. Similarly inoculation of Rhizobium also recorded a significantly higher yield of
18.70 g/ha.

5. Recommendations/decisions
Black pepper:

Experiment at Panniyur is concluded and the findings are ready for consideration for
transfer of technology.

The experiment at Sirsi may be continued. The stand of Karimalligessara is poor and

therefore gap filling is necessary where ever revival of the previously planted vine is not
possible.

The minimum stress period required for induction of flowering may be ensured in all the
irrigation experiments on pepper.

Cardamom:

All the experiments will continue and observations will be recorded as per the technical
programme.



Ginger:

In all the future fertilizers and irrigation trials in ginger, percentage of dryage and fibre
content should also be estimated.

Tree Spices:

Drip irrigation project will continue.

Seed Spices
i) Effect of stage of maturity on the oil content of coriander varieties may be studied.

ii) Integrated nutrient management with components like biofertilizer organic manures
etc on seed spices needed to be experimented.



Session-VI
Transfer of Technology

Chairman : Dr. G.K. Vasanthkumar Rapporteurs : Mr. Hemant G. Hegde
: Dr.G.R. Choudhary

The Chairman expressed that since many of the spice crops are grown as an inter or mixed
crops andf the cultural practices adopted by farmers too differ from one agroclimatic region to
another, the technologies must be developed regionwise. He stressed for greater coordination
between development, financial and the other user agencies. He emphasized the need for training
the Field worker so that the technology is adopted in a systematic manner or else the system could
fail. In his remarks he suggested to adopt a two- pronged approach, viz., (i) one to tackle the
immediate needs and the other to take care of long term problems. He also stressed the need for a
thorough testing of the technologies developed in farmers’ gardens before releasing for adoption.
He also remarked that the Indian Institute of Spices Research take intensive on research on Chillies
especially the Bydagi types grown in Karnataka which has been found quite suitable for oleoresin
and colour extraction. He pointed out that research on end- products and development of value-

added products must be taken.

Dr. G.V. Chelam, General Manager, NABARD pointed out the important role played by
NABARD in promoting the cultivation of Horticulture crops with emphasis on spices. He stressed
that the technologies developed must be such that it could be easily adopted by the farmers.

Later, detailed deliberations were conducted for recommending adoption of technologies by
extension agencies.

Black pepper:
1. Phytophthora foot rot and nematode disease managment in black pepper

. The disease can be managed by following all cultural practices, neem cake application (@
lkg/vine), phorate 3G (@ 30g/vine), 1 per cent Bordeaux mixture spray (@31/vine) and
drench (@ 51/vine) before onset of monsoon as first round (June). Akomin (0.4%) and
Ridomil MZ-72 WP(100 PPM) as spray (@ 31/vine) and drench (@ 51/vine) separately as
second (August) and third (September) rounds separately (Sirsi).

2. Bioldgical control of Phytophthora foot rot of black pepper
Antagonistic organisms like Trichoderma viride applied (@ 150gm/vine) along with Skg

of FYM to the basin of black pepper vine during June will reduce the Phytophthora foot rot
of black pepper (Sirsi).



3. Chemical control of nursery diseases of black pepper.

Nursery diseases in black pepper like Pliytophthora foot rot, anthracnose, basal wilt etc can

be controlled by spraying and drenching with 1 per cent Bordeaux mixture at 15 days
interval (Sirsi).

4. Irrigation in Black pepper:

Basin irrigation at IW/CPE ratio of 0.25 (100 litres of water once in 8-10 days) during Dec-
May period for Karimunda which increased yield by 72.2% over "no irrigation". Dr. Peter
pointed out that the Panniyur centre had recommended to provide a stress period to induce
better flowerings. So the scientist was suggested to take up studies by providing the correct
stress period before taking up final recommendation. Present recommendation can be only
location specific and irrigation can be allowed only up to March (Panniyur).

5. Black pepper arecanut mixed cropping

Panniyur - 5 was suggested for cultivation as a mixed crop in arecanut gardens. The house
felt that Panniyur-5 at the time of release was recommended as it had a characteristic of
shade tolerance and hence the present study was considered as an added information to the
existing finding (Panniyur).

Cardamom:

In proliferation of suckers in cardamom, growth regulators like Ethrel (250 PPM) and
Cycocel (2000 PPM) under different spacings (0.3 x 0.9m; 0.6m x 0.9 and 0.9m x 0.9m)
were tried at Mudigere centre. Growth regulators did not influence the sucker multiplication,
whereas closer spacing of 0.3m x 0.9m gave higher number of planting units viz., 8.8
suckers/sqm which works out to 88,000/ha as compared to other spacings. So a closer
spacing of 0.3m X 0.9m is recommended for proliferation of suckers. (Mudigere)

Clove
Biofertilizer for clove:

Application of 50g each of Azospirillum (10 CFU)and phosphobacteria (107 CFU) with
400 g N, 350g P,05 and 1200 g K,O/tree/year in two equal splits namely in May - June and
October - November maximises the clove yield. The recommended dose of biofertilizer

are to be applied one month before the application of NPK when these is sufficient moisture
(Yercaud).

Nutimeg

1. Apply 50 gm each of Azospirillum (10'6 CFU) and phosphobacteria (1()'5 CFU) with 400 g
N, 350g P,05 and 1200 g K O/tree/year in two equal splits namely in May - June and
October - November to maximise the nutmeg yield. The recommended dose of



biofertilizers is to be applied one month before the application of NPK when there is
sufficient soil moisture. The scientist was asked to give the method of applicatyion
(Yercaud). ‘

2. Rejuvenation of poor yielding and male plants into productive ones by grafting was a
well known method. The house suggested that the information may be used at the local
level as the added information. (Dapoli)

Turmeric

1. Turmeéric cultivar PTS-19 recorded significantly higher fresh rhizome yield (20.85t/ha)
with 20% dry recovery, 5.60% curcumin and resistance to leaf blotch and rhizome rot,
it will be proposed for release in the name of Sonali (Pottangi).

2. Mango ginger cultivar CAM-3 with fresh rhizome yield of 30 t/ha will be proposed for
release in the name of AMBA which will be the first cultivar in mango ginger for India.
Mostly used as pickles and chutney in fresh and dry powdered condition (Pottangi)

Cumin

Twelve years’ experimental finding revealed that threc years’ crop rotation i.e., cluster
bean- ‘cumin - cluster bean - wheat - cluster bean - mustard recorded the highest cumin
yield of 257..59 Q/ha and the wilt disease incidence pefcentage of 36.46 per cent as
against 61.00 Kg/ha and 81.50 per cent respectively under the one year crop rotation with
cluster bean. A three years’ crop rotation i.e., cluster bean - cumin - cluster bean -
wheat - cluster bean - mustard may be recommended for cumin cultivation to obtain
higher yield and to reduce the wilt incidence (Jobner).

Dr.R.K.Sharma gave an elaborate methodology for the production of genetically pure
seed spices. The centre produced breeder seeds of coriander, fennel, cumin and
fenugreek using the improved technology

Coriander

1. Variety Hisar Anand of coriander has been recommended for cultivation (Hisar)

2 Sowing of coriander crop from 25th October to 4th November at 30 cm row spacing may
be recommended for general adoption (Jobner).

i
3. A seed rate of 14 - 16 Kg/ha for coriander variety RCr-41 and UD 20 (RCr-20) and

12K g/ha for UD-436 (RCr-436) may be recommended for general adoption (Jobner)

4, Biocontrol of wilt in coriander - seed treatment in the Trichoderma viride l(talc
formulation) with CFU 107 at 4g/kg recorded the lowest wilt incidence of 5.3 percent
compared to control (28.3%). Further the seed treatment produced maximum of yield of
387.5 kg/ha which is 139 percent more then control. The cost benefit ratio is also high
in the treatment (1:17) as compared to other treatments (Coimbatore)



Fennel

1

For Haryana situation, HF-33 of fennel has been recommended for cultivation. Time of

sowing in fennel HF -33, first fortnight of October and PF-35 - third week of October at
30 x 20 cm spacing. (Jobner)

Weed control in Fennel: Pendimethalin @ 1.0 kg/ha pre-emergance + one hand weeding
at 50 DAS was effective to control weed in fennel in Haryana (Hisar).
The above recommendations were accepted after reaction from the participants about its

residual effect and ensuring minimum time lag between application of weedicides and
harvest (Hisar)

Fenugreek

1.

Hisar Sonali of fenugreek has been recommended for cultivation. Time of sowing in
fenugreek CV-Hisar Sonali - 1st week of November at a spacing of 30 x 10cm was
accepted for seed production (Hisar).

Biocontrol of root rot in fenugreek - Seed treatment with T.viride (Talc formulation with
CFU 10°% at 4g/kg followed by soil application of neem cake 150 kg/ha recorded lowest
root rot incidence of 4.9% followed by soil application of T.viride (500g mixed with
FYM) plus soil application of neem cake (6.0%) . The yield was also the highest in the
seed treatment with T.viride plus soil- application of neem cake followed by seed

treatment with T.viride. However the cost benefit ratio was higher in the seed treatment
of T.viride which showed 1:41.8 (Coimbatore)

Application of 40Kg N and 40K g P205/ha and seed treatment with Rhizoctonia meliloti
in fenugreek is recommended for general adoption (Jobner)

Conclusion/remarks :

Despite several findings of importance, there is a large gap between the average and
potential yields. Hence many recommendations could come as a package in the
integrated management. Coordinated trials with different specialists in various fields is
required. Work on dreaded diseases like katte of cardamom, soft rot of ginger, foot rot

of pepper require more attention. Crops like Vanilla should be included for trials in
potential states.



TECHNICAL SESSION VII : VARIETY RELEASE

Chainman : Dn. B.S. Dhankan
Co-Chairman : Dn. R.D. Singh
Rapponteurs : Dn. K.K. Thaknrat

Dn. A. Manohan Rao

The {ollowing proposals wene submitted for consideration
duning the Session.

a} Forn nelease of vauleties :
1) Turmernic ... 2 {by Pottangi Centre)
~

?2)  Candamom ... 1 (by ICRI Thadiyankudissai Centre)
3) Fennel eee 2 (by Jagudan & Jobner Centres)

b) For dAdentification purposes :
1) Fenugneek ... 4 (by: Hisar and Jobner Centres)

Z)  Coniander ... 1 (by Jobner Centre)

The Chairman in his opening nremarks touched upon the fact
that the overn all productivity of Spices in India 4is generally fLowen
than some of the developing countrnies paticularly in the case of
pepper, cardamom, gingern and turmendic. He highlighted the examples
of Malaysia, Brazil, Guatemala and China. In onden to break the
ylekd bawien, he emphasized the need +fo Jintroduce new/exotic
maternial from the countries nepornting highern productivity Levels. This
45 especially thwe in the case of even seed spices viz., cumin,
conianden, fennel and fenugreek. It will be also necessary to test and
utilise 4in oun breeding programmes, zthe potential of such materials.
Therefore therne 45 a need 2o conduct an extensive survey of the
thaditionally spices growing areas and enable making bettern selections
forn our futurne use. He also stated that fto exploit the f§ull genetic
potential of the existing/new cultivarns, emphasis should be given %o
standarndise the high production fechnologies forn the impontant spdices.



Dn. R.D. Singh, who co-chained the Session also hightighted the need
for strnict application of the "standarnds" when phroposing varieties fon
nelease etc. The proposals nreceived from the various centres wenre
then pnesented by the concerned Scientist(s) gollowed by a detailed
discussion. The outcome of the discussions are summarnised below:

(1) Fennel .. JF-29 .. This proposal was made by the
Jagudan Centre and the impontant feature of the proposed
varniety 45 that the seeds ane of medium bold size with a
volatile odil content of 2.4%. The selection will give a
seed ydlefd of 19.4 Q/ha and has negistered 12.53%
incneased yield oven the 'contrnof' viz., Gujanat Fennel-1.
The package of practices have also been presented by the
Centre. The proposal was provisionally approved subject
to the condition that the same will be ne-submitted in
the prescibed progorma within ten days to the Project
Coondinatorn forn guather recommendation.

(2) Fennel .. UF-125 .. This selection has been developed
through necunnent selection based on individual plant
progeny (halg-sib) grom EC-243380, an Italian entry. The
proposal was presented by the Jobnern centre with the
sole punpose of ALdentifying ihis advance selection for
furnthen testing in Sinohi, Tonk, Afmern and Jodhpur areas
0of Rajasthan. This selection belongs 1o the eanly
matunity group, has no incidence of Leaf spots due fo
Alternaria and Ramlarnia, and has a shont statune with
compact umbels and Long & bold grains. This selection
has 1.9% volatile oil and has highen yield than any other
variety grown An Ragfasthan. The nefevant package of
practices have also been presented. The proposal was
considered and the selection UF-125 identified forn furthern
testing in the notified areas.

(3) FENUGREEK .. UM-143 .. The phroposal was presented by
the Jobnen Centre and this variety 4s developed through
recwnent selection based on an Andividual pune Line



(4)

(5)4(6)

(7)

selection grom a Local collection of Jodhpur. The grains
are bold, of typical yellow coloun with 1000 grain wedight
rnanging grom 11.2 %o 13.6g. It 4is found fo be superion
in yield oven the check (RMt-1) 4in the tnials at Jobnen.
Station/adaptive trhials conducted at Jodhpur, Ajfmen,
Banswara and Chitton duning 1989-96 have revealed +that
UM-143 gives a mean ydLeld of 16.57 Q/ha compared Zo
12,17 Q/ha f$rom RMt-1; an average ydeld Jincrease of
"+36.15%" has been observed over the check. Incidence
of powdery mildew A5 Less in this selection. Relevant
package of practices have also been developed for this
proposed varniety. This varniety has been ALidentifled for
testing in the Locations mentioned in Rajasthan.

FENUGREEK .. HM-103 .. Proposed by the Hisar Centre,
this varniety 44 a pure Line selection gfrom Local germplasm
0§ Haryana; the seeds are medium bold in size, yellow 4in
colour. with 1000 seeds weight of 13-15g. It 45 also
nesistant to Cerncosponrna Leaf spot and modernately nesistant
to powderny mildew. An average ydleld of 20.1 Q/ha was
nealised, and this 45 10.4% mone than the check viz.,
Pusa Early Bunching. This vaniety was also found Zo be
nesistant to the Leaf spot in Dholi, Bihan. It 44
Ldentified for further evaluation in Haryana.

FENUGREEK .. HM-346 and HM-350 .. These two selections
werne presented by the Hisan Centre but they wenre not
tested under the Coondinated Project norn more than one
Centne was involved 4Ain &8 testing. The proposals are
deferned gfor want of data on muliilocation testing.

CORIANDER .. UD-446 .. The proposal neceived grom
Jobnern Centrne 45 from a Local collection n  Jaipur
distrnict; it has compact umbels and eanliness as the
special chanractens. The seeds are of medium size with a
volatile o4l content of 0.33%. Thenre 48 a need to develop
a distinet varniety forn the {wigated arneas undern cornlanden



(&)

viz., Kota distrnict of Rajasthan. The varniety has been
tested fon this specific situation and has given a 4seed
yiekd of 16.04 Q/ha as against the check variety (RCxr-
41) which gave 11.26 Q and the Local variety giving only
9.885 Q. The increase in yield oven the fLocal varniety 44
62.35% and overn neleased vaniety viz., RCr-41 being
42.45%. It also comes to flowening at fLeast 15 days
earlien than the Local varniety. The package of practices
have afso been made availabfe. The proposal to identify
this variety gon furthen testing in Kota 48 approved.

CARDAMOM .. ICRI-4 .. The Indian Carndamom Research
Institute (Spices Boand) proposed a variety that will be
suitable o the Lowern Pulneys 4in Tamil Nadu. ICRI-4
(TDK-4) 4s proposed by the ICRI Regional Station,
Thadiyankudissai and has been tested fon over s4{x years
for the various charactens. Multilocation trhials have also
been conducted in three Locations durning 1995-97 and the
pooled analysis show that the selection TDK-4 gives about
75% higher yield than the Local check. Under nainfed
stuation, At gives 455 kg capsules/ha and under {wigated
SMtuation it gives 648 kg/ha. This variety is a Malabar
type, prostrate in habit, has medium Long green colour
panicles, capsules globose and bold; 57% gets netained on
Imm sdieve. It 45 adapted to Low nainfall areas Le., up
to 1500 mm. An average of 19 seeds pern capsule and 35
tillens pern clump are Limpontant features. The Centre has
alrneady distrnibuted 180 kg of seed capsules and 23,000
seedlings o the progressive farmens durning the past
three yeans. The proposal has been appreciated by the
participants of the Wornkshop and aften 4its conitical
examination, 4t has been necommended for nelease as a
variety for the Lowern Pulneys. Incidentally, the

Thadiyankudissai Centre 48 a Vofuntary Centre undern the
AICRP on Spices.
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(9)

(10}

TURMERIC .. (CAM-3) Curcuma amada 4p. under zhe
"Turmeric Group" 4s however a mango-ginger accession,
This accession was selected grom Chintapalli gorests 4in
Andhrna Pradesh by clonal selection and developed at the
Pottangl Centre. This mango-ginger variety has an
essential oil of 0.8%, ofLeoresin - 6.4%, dry nrecovery -
16.7% and cuncumin-0.1%. This has been found acceptable
as a table punpose and pickle purpose variety for use 4in
the industry. The nhizomes have mango glavour but
gingen in taste. 1t has been found useful for preparation
04 salad, chutney, pickles, etc. and 48 a good glavouring
agent fon special preparations Like Pufav and Lemon nice.
Thene has been a specifgic demand grom zthe Aindustry gorn a
high yielding mango-ginger variety and this meets the
same. Yield trials have been conducted for give years
and it gives a mean yield of about 10 tonnes/ha., Unden
multilocation testing at foun Locations 4in Onissa, At has
yielded about 13 tonnes/ha. The vaniety {5 nresistant Zto
nhizome not, Leaf blotch, shoot boren and scale insects.
It has been found acceptable to the hitls and plain Lands
0of Onissa and Andhna Pradesh in the eastenn ghat zone.
The package of practices has already been prepared by
the Pottangd Centrne of the OUAT. The §inst ever mango-
gingern varndety wvdz., Amba (Selection No.CAM-3) s
rnecommended for release in Orissa.

TURMERIC .. PTS-19 .. This accession was proposed by
the Pottangi Centre, but there are centain variations in
the data presented Vs. the already published data on the
subject. In view of the anomaly, zthe proposal was
degerned. It may however be re-submitted aften
necessany review.



pvs/

The Chainman concfuded the Session with the following nemarks.

The CYTs must be conducted with adequate comparnison gom
national check, Local check besides a Latest rneleased varniety of
the Centre.

Forn proposals on nelease on Aidentification of varlieties, zhose
not tested unden the coondinated programmes may not be
presented in the Wornkshop/Group Meeting.

In future, the proposals fon Ldentigication/nelease of the variety
may be submitted 15 days before the dates of the Wornkshop to
the Project Coondinaton 4o that he could onganise a preliminary
scneening of the proposals by constituting a Committee.



PLENARY SESSION

Chainman : Dn. B.R. Hegde
Co-Chainman : Mna. N. Vasudevan, IAS
Rapponteun : Dr. S. Edison

The Plenany Session was held on the evening of 10th July 1997
under the Chainmanship of Drn. B.R. Hegde, Dirnectorn of Research, UAS,
Bangalorne; Mn., N. Vasudevan, IAS, Director of Honticwllure, Govit. of
Tamil Nadu co-chaired the Session. The Chainman, in his ntroductorny
nemanks complimented the Project Scientists and the Project Coorndinaton
for the detailed exencise done duning the Last three days of the Spices
Workshop at Bangalore and in particular, congratulated +the Scientists
gnom 20-odd Coondinating and § Voluntary Centnes grom all over India
who have brought Exhibits forn 1the benefglt of the participating
Scientists, Progressive Farmens, Development Officials, etc. Dn. Hegde
mentioned that a special emphasis may be given gorn Zzhe wuse of
envirnonment-friendly pesticides as well as blocontrnol agents in the
management of pests and diseases. He specifically cautioned about the
expont-oniented nature of the high value spices and requested that this
aspect will be given new consideration. He also expressed his anxdety
about the "impont" of trnee spices and the consequent Loss in foreign
exchange.

The Co-Chainman Mr. N. Vasudevan mentioned that the Lab-to-
Land Programme of the ICAR could be made more cohesive with the
active suppornt, undenstanding and co-operation with the Development
Depantments, with particular reference to Spices. He was also skeptical
that the awareness of the new package of practices on recommendations
on trhansfen of technologies arne not easily hknown fo the Horticullurnists
and perhaps certain amount of re-ondlentation needs to be given to this
group of Officials. He also mentioned about the severnity 4in post
harvest Losses, taking a toll of above 30% and thereby neducing the
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productivity as well as result in avoidable Losses. Even the aspects on
farm mechanisation are not up to the marnk in Honticuwltural crops, unlike
Agrnicultunal. Laten, the Chainman appreciated the effective participation
from the different Honticultural Input Agencies as well as Development
Deparntments and Industry in particulan, 4n the deliberations of the
Spices Wonkshop. He also expressed a concern that some of the Centres
Like Gangtok and Dholi could not be repnresented in the Workshop and
the Project Coondinatorn was advised to take necessary 4teps to involve
thein active panticipation in the Project activities.

The Chairmen of various Technical Sessions phresented thein
repornts in the following onden.

1. Collection, evaluation & conservation
o germplasm - Dn. B.N. Konka*

(*for Dr.M.Kasim)

I1. Crop Amprovement, Physiology and

Biochemistrny -  Dn. R.K. Sharma
111.  Plant Pathofogy and Entomofogy -  Dr. Y.R. Sarma
1V, Agronomy & Soif Science - Dr. S.N. Potty
v. Trnansfern of Technology -  Dr. G.K. Vasanthkuman
VI. Varniety Release - Dn. B.S. Dhankan

The presentations by the Chairmen wene discussed and

approved  agften making  finen  modigications/conrections whereven
necessany.
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An  Aimpontant aspect 0f this Wonkshop has been the
necommendation forn nelease / identification of the gollowing varieties.

.Sk, Centrne Crop Culture No. Remarks
No. ‘
1. Jagudan Fennet JF-29 / Recommended
Guf.Fennet-? gon nelease
in Gufarat
2. Thadiyankudissal Cardamom TDK-4 / Recommended gor
ICRI-4 Lower Pulneys
in Tamil Nadu
3. Pottangi Turmernic Recommended
(Mango-gingen) CAM-3/Amba for Onissa
4. Jobnen Fennel UF-125 Identigied gor

funthen testing
in the notified
areas

5. Jobnen Fenugreek um-143 Identified for
testing in
Jodhpun, Admen,
Banswara and
Chitton in
Rajasthan

6. Hisan Fenugneeh HM-103 Identigied for
furnther evalua-
tion in Haryana;
Resistant to Lead
spot in Dhold,
Bihan

7. Jobnen Conianden un-446 Identigied for
furthen testing
in puigated
areas in Kota

Proposals of one furmenic accession (PTS-19) grom Poitangl and
two Fenugreehk accessions (HM-346 and HM-350) from Hisarn were howeven
deferrned due to some weaknesses n the proposal.



In addition to the above, several necommendations on Transfer
of technology have been made based on the detailed discussions on crops
Like black peppen, clove, nutmeg, cardamom and seed 4Spices. An
Anteresting feature of the Bangalone Wornkshop has been that the Session
on Transgern of Technology was held in a very detailed manner, Laking
akmodt 4-5 houns 40 that the various cniticisms arnising oyt of oun
recommendations wene discussed in  depth. An Ampontant concern
expressed by the parnticipants was the possibility of nesidues in the
§inal produce of spices. The necommendations are however Lnconporated
in the concerwned Technical Sessions.

As a special activity, the Workshop also organised presentation
of special Lectures on two most impontant themes, viz., Biotechnofogy 4in
Spices and Biocontrnol of Spices pests and diseases. The copies of the
papers arne awvanged in this document for the use of the delegates. The
Wonkshop also took the oppontunity 2o have detailed notes and
discussion on three majorn production constraints in spices production by
expents on the fiefd as per List below.

1. Phytophthona foot not disease of black pepper - Da. Y.R. Sarma

2. Rhizome not of gingen & turmeric - Dn. N.P. Dohnroo
3. Cumin wilt - Mr. M.P. Jain

‘ The discussions also concentrated on development of suitable/

modified technical programmes on Aintegrnated disease management,
discussed 4in depth durning the concerned technical session.
. The Chainman in his summarnising remarks, complimented zthe
Project Scientists to have deliberated the subjfect in a very systematic
fashion and congratulated the ICAR authonities {on having successfully
conducted the Wonkshop at Bangalone.

The Proceedings of the XIV Wonkshop / National Group Meeting
0of the AICRP on Spices came to a close at 1830 hns with a vote of
thanks proposed by Dn.S.Edison.

pvs/
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BIOTECHNOLOGICAL APPROACHES FOR CROP
INMPROVEMNT IN SPICES
PN, RAVINDRAN
Indian Institute oy Spices Research, Calicut - 673 012, Kerala, India

Micropropagation

Biotechnology with its unlunrted potential especially as a tool tor achicving things impossible
m vivo, is fast gaining importance. especially in agriculture So is the cace with spice crops The
advances made in spices biotechnology are presented below

Tissue cultwre protocols, for rapid clonal propagation and production of disease fiee planting
matctial, are available for over 35 major and herbal spices. They are black pepper. cardamom. gingetr.
turmeric. kasturi turmeric. mango ginger. tamarind. curiy leaf. celery. anisc. dill. fennel. cumin.
peppermint, spearmint, oregane, marjoram, thyme, Ocimun spp patchouli, Fryvngrum <p, Acorus,
vetiver etc. Of these. only cardamom, black pepper and vanilla are being produced commercially

using um vitro techniques

Plant regencration from callus for creating variability

Protocols for plant regeneration from callus cultures arc also available in black pepper.
cardamom, ginger, turmetric cinnamon, vanilla, fennel. anise, capsicum. anise, saltron cte In black
pepper, ginger and cardamom a large number ot comaclones are produced to teolate usctul penotypes
with resistance (o Pl tophithora foot root, <oft rot and viral diceases respectiv ey
Planting out

arge scale demonstration ot eflicacy of tissuc cultured plantlets in comparson to conventional
planting matérial is conducted by Spices Board and Department of Biotechnolopy  Tissue cultured
plants were found to be superior. Similar field evaluation trials are in progiess in black pepper and
gingcr.
Synthetic sceds

Synthetic seeds, by encapsulation of <hoot buds, somatic embnos, callus ete, were found to
be good source for conservation and exchange of dizease free germplasm, in addition to thei
wtilisation us propagules. Synthetic seed technology s available in black pepper, cardamom, ginges,

turmeiic, vanilla, cinnamon. camphor. anisc. lavender cetc
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In vifro pollination and embryo rescue

In vivo cultuie was used for i vitro polhination and development of fiuit sced and
subsequently plantlets i gmger which otherwise does not set fruit in nature This gives new
dimenstons to the crop brceding programmes i ginger as 1t brings new variability mto the population
Micro tubers and Micro rhizomes

Fonmation of micto thizomes and micio bers can be mduced w1 virro g:mgcl and turmeric
_Tlus could be used as a discase free planting matenals for germplasm exchange as in the case of micro
tubers of potato

In vitro conseryation

In vitro consenyation augments the comentiontal w1 sete and ex sutwe gencbanks, in that,
accessions could be conserved ascptically, irrespective of the agroclimatic conditions in which they
grow, 1 one place, that too with mmmum labour and maximum safety from cndemic diseascs and
pests Spices w1 vitro genebanks are established at ISR and NBPGR with over 400 accessions stored

m 111 vitr o reposory
In vitro sclection for resistance to biotic and abiotic stresses

Successiul solatton of Py t/uum tolerant turmeric tvpes. using m vitro methods was reported
by Nattonal Chemical Laboratory, Pune it o selection for discase resistance for Phytophthora in
black pepper, Pytlvum wphandermation and Pseudomonas solunucearum 1y ginger are in progiess
at 1ISR and Kerala Agniculture University
Exploiting cell culture system for production of flavours and flavour components

Plant cells produce a range of biochemicals which are difficult to sy nthesize chemically and
this has application in pharmaccutical. food and other industries Ever since the successful production
of shihonin on mdustisal scale from cell cultures of Lithospernuan, many rescarchers have tcahised
sprees e wdeal proup of crop for similar explodation Industrnial scale production of Vanillin {iom
Vawulla planifolia s also reported Production of volatiles were reported fiom 1 vitro cultures of
Mentha spp . lavender, Ocumum, amse, celery ele There were also reporls of production and

multplication ot stiema hike growth i sattion and mace i nutmeg, through 1 vir o cultures
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Protoplast culture

Somatic cell hy bridisation techniques are approaches by which useful genes can be brouglt
into cultivated types from distant species. Isolation of protoplast is a pre-requisite for somatic cell
hvbridisation. Protoplasts were success{ully isolated from black pepper. Piper colubrnum, ginges
cardamon and vanilla at ISR
Gene transfer and production of transgenics

Agrbbacterium mediated transformation is one of the most successful gene transler
mechanisms — available in dicots Preliminary studics on Kanamyein sensitivity assay and
Agrobacternun mediated gene transfer using marker genes, are in progress.
Molecular characterisation using RAPD markers

Random Amplified Polymorphic IDNA is one of the efficient mechanism by which germplasm
can be characterised easily and efficiently. Prefiminary studies on characterisation of black pepper and
ginger germplasm are in progress. Marker aided (RAPD) studies for screening miciopropagated plants

of Piper species were reported from M.S. Swaminathan Research Foundation.

Future thrusts

Efforts have to be initiated in developing transgenics in black pepper and ginger by
incorporating genes for fungicidal or antifungal prohlcins for developing genotypes resistant to the
serious fungal discases. Developing transgenics in cardamom by the incotporation of coat protein
genes [rom the Katte virus is an attractive <olution to control Katte discase I<olation of pene for
resistance from Piper colubrinum and their incorporation into black pepper is again a priority arca.
Bioprocessing has came 1o stay and in vitro production of spice fluvours and oils is going to be of

importance in the coming ycars.
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STATUS OF BIOCONTROL TOWARDS DISEASE AND PI1ES1
MANAGENMENT IN SPICE CROPS

YR SARDMA
INDIAN INSTITUTE OF SPICES RESEARCH
CALICUT 673012

Bidcontiol becomes  an important component of Integrated Pest and  Dinea
Management (IPM/ ID\I) Bemg eco-friendlv it becomes all the more relevant in spice crope
which are export onented Zero pesticide level in the spice produce s the demand hom
industry and public Biocontrol becomes relevant in pest and disease management ol spic

crops due to tollowing reasons

1 Produce should be free trom pesticide residues

2 Diseases are soil borne and poor targetability of the pathogens to aaro
chemicals

3 Leaching losses of agro-chemicals applied due to heavy rain tall

4 Non-availability of high degiee of host resistance to major pests uul
diseases

5 Wet and humid condition that prevail are congemal for the

multiplication and stabilization of biocontiol agents
Phytdphthora foot rot and slow decline in black pepper, capsule rot and Llllmp rot m
cardamom, rhizome rot of ginger are some of the disease where biocontrol programme.,
undertaken so far 'showed promise and potential Effective biocontrol agents (parasites
predators/ pathogens) have been identified for scale insects in black pepper. root grubs
cardamom and shoot borer in ginger

The Biocontrol agents: For disease management in black pepper. cardamom and gmuc
organism (fungi and bacteria) were isolated from the rhizosphere Thev were tested agamet th
thi get patho'gens viz Pintopthora capsict, Pyithim aphamdermaim, P-ovexans, Rhizocion
solam, Radopholus similis and Melordogyne incognia Among the biocontiol agents obtamed
Trichoderma spp  Gliocladium virens, tfluorescent  pseudomonads, (rlonis fasiculatinm
(VAM) were found highlv promising and are used in the disease management both m the fichl
and in nmse;}' management

Production of inoculum Trichoderma and Gliocladinm: At present the etticient 1solates are
being multiplied on sorghum meal or cottee husk/ pulp in polvpropylene bags Good urowth
and sporulatign are obtained within 10 days after inoculation Coconut water mixed with con
husk also did support good growth and sporulation

VAM (Glomus fusiculatum): The efficient isolates are multiplied on live sorghum roor.
Solarized nurserv mixture is tilled up in 12" pot and base inoculum consisting of oot bt and
soif with VAM spores is mixed Surface sterilized sorghums seeds are sown When i
sorghum produces cobs theyv are cut oft to the base The root mass 15 cut into bits Thin ol
and root bits torm the inoculum for use
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Nursery management in black pepper and cardamom

Target pathogens

i

BLACK PEPPER CARDAMONI
Pintopthora capsici ' Pythinm vexans
Raddopholus similis Rhizoctonia solani
Meloidogyne tncogniia Meloidogyne incognina
Biocontrol agents used: Trichodermea harziconm

Gliocladium virens
Cilomuy fasicilatum
Healthy nursery stock becomes most important since root infection at nursery stige
aets carried on to the main tield when planted and would become the main source of inlection
and subsequent spread. Since soil sterilization and fumigation are costly. soil solarizanon ol
nursery mixture becomes handy. Fortification of solarized nursery mixture with inoculun ot
N AN (Cilomus fasicutanmmy and 1. harzicommn and G, virens have given excetlent resulis in
black pepper and cardamom nurseries, ensuring robust and disease free secdhngs  The
recovery of plantable seedlings in treated cardamom nurseries was high as 8§5-90%,
Trichoderma Cliocladinm inoculum is @ tg/kg and VAM inoculum @100 ml/2kg ol nursery
muxture, is mixed. Thisis used tor raising rooted cutting.

FIELD APPLICATION: ’

Black pepper: During May- June period when the soil is moist Trichodermea Ciliocladinm

moculum is directly applied @ 30¢/ vine. Otten this is nuxed with 3-5 kgs of FYM or | kg ol

neem cake and applied around the base of the vine and earthed up. }

Cardamom: Similar procedure is used for clump rot and capsule rot of cardamom Neew

cake ds used @ 500/ plant. In biocontrol applied plot. the capsule rot reduction is eiher

superior or on par to that of Bordeaux mixture treatment thus providing good protection
Clump rot of cardamom caused by Pvehivm vexans, Rhizoctonia solai comples

and Adleliodogyne incognita were ettectively controlled with Trichodermea harziamm il

Paccilomyees lilacinus

Ginger: Soft rot caused by /2. uphanidermatum in Kerala. P, noveionlum’®- [-usari
solcon complex n Rajasthan and wilt caused by Fusarnum oxysporum i Flimachal Pradesh
were effectively controlled by Fichoderma harzicnmm, 1. hamatuni and (1. virens These weie
effective both as a seed treatment and as well as soil application along with organic basc cither
FYM or neem cake at the time of planting: :

Bio-control was more etfective when combined with soil solarization ol the
beds prior to planting as reflected by reduced disease incidence. Pythium population and weed
arowth and increased vields ’

Incidentally  7rechoderma  and - Ghocladinm  were  tound  compatible with
metalaxyl and potassium phosphonate and would be of greater potential in‘Integrated Discase

-Management (IDM)

Role of vesicular arbuscular mycorrhizae (VAM)on infection in black pepper:
Root rot of black pepper caused by /. capsici and R. simifis and M. incognita is severe when
these pathogens intect together compared to their individual eftects.

(A8 ]



(. fasiculatum (VAM) could induce abundant root production and shoot growth m
black pepper. It also could suppress infection caused by /. capsici. 1. similis and A/, fHco
individually as well as in combined intection. Abundant root growth and consequent increasd
nutrient uptake and altered host physiology might be the reasons tor this discase suppiession
The same eftects were reflected in a field trial in reducing the disease incidence when the
VAM trated plants were planted followed by VAM inoculum application once during Mav-
June period for three years '

Locally available low cost material like coftee husk, coir dust ;saw dust and tapiocn
refuse etc. should be eftectively utilized for the multiplication of biocontrol agents. Flowever,
fermentation technology would be ideal for large scale inoculum production.

Further, improvement in bio efticacy of these organisms and their compatibility awith
agrochemicals through biotechnological approach is imperative as a long range strategy

B10-CONTROL OF PESTS

BLACK PEPPER: Pollu beetle (Longitarsus nigripennis), scale msects  (cLspclions
destructor, Lepidosaphes piperis) in black pepper and shoot borer of ginger and cardamom
(Conogethes punctiferalis) and root grub (Basilepra filvicorne) are serious pests allecting the
crops. '

Although several natural enemies have been recorded, some are highly promisine m
pest suppression. Besides natural products, like neem formulations were cqually eflective
Beauveria hassiana was found to infect pollu beetle in black pepper but needs further testing
for its field application. However, neem gold (0 6%%) application (3 sprays) was maore eflective
in reducing pollu beetle damage.

Chilocorus circumdatus and (. nigrira coccinellids were ettective in suppressing the
scale insects. Mass rearing techniques of these predators have been standardized Initial
indications in pest suppression in the tield are promising. Similarly the fish oil rosin and neemn
oil were also eftective on checking the scale insects under green house condition and neud

field evaluation.

CARDAMOM: Metarrhizium anisopliae, Beauveria bassiana, the fungi and /Hetwrorhabdins
the entomogenous nematode were found intecting the root grub under field condition and the
efticacy of the former in root grub suppression was established.

GINGER: Commercial formulation of Bacillus thuringiensis, the dipel 0.3%% with 4 sprayy
could eftectively suppress the shoot borer intestation in ginger.

Although several natural enemies have been recorded on pests of spice crops, then
amenability foi mass rearing and field efticacy need to be established The previulmy
environmental condition like high RH and low temperature appear more pronusing m
plantations for their survival and multiplication.

Quality standards of biopesticides: It is important that quality parameters like shelf life and
their. population levels in commercial formulation. are maintained. which at present e
lacking. These need to be standardized and implemented to establish the creditabifity ot these
formulations-to create a greater confidence in the tarming community in this devcloping

technoloyy.
Biocontrol being eco-friendly and environmentally safe. it becomes an important

component in the development of Integrated Disease and Pest Management (IPM/IDNI) and
its potential in spice crop pest and disease management are obvious



Annexure - 1V

Guidelines for quarantine of diseases and pests in spice crops

Many important diseases causing fungi, plant parasitic nematodes and insect pests spread
passively through planting materials particularly in crops like black pepper, cardamom, ginger,
turmeric etc., which are vegetatively propagated. Strict quarantine measures are to be adopted
during exchange of germplasm and distribution of planting materials.

1. General

a) A nursery code and certification procedures may be formulated

b) Incinerator facility may be provided at each centre for the destruction of infected
materials.

2. Exchange of germplasm

a) Only certified materials free from pathogens, insects and nematodes should alone be

: exchanged.

b) As far as possible, avoid carrying soil along with the planting materials

c) The exchanged materials on receipt should be examined by the competent Plant Protection
personnel for the presence of pests and pathogens if any.

d) In case the materials are infested with pests and pathogens adequate control measures are
to be undertaken prior to their maintenance.

e) Some pathogens are specific to certain areas e.g in soft rot of ginger, Fusarium is the

major pathogen in north and Pythium in the south. When diseased samples are taken for
experiments, proper care has to be taken to destroy the plant material after isolating the
organism to ‘prevent inadvertant introduction of pathogens.

) The introduced materials should be kept in a ‘quarantine chamber for the possible
development of diseases and pests, if any and only the materials absolutely free from pests
and pathogens should be planted in the field.

3). Distribution of planting materials

a) The nursery soil and the area should be fumigated with Methyl Bromide before setting up
the nursery. This should be repeated once in 3-4 years. An alternate site should always be
maintained for the nursery. The same site should not be used for nursery for many years.

b) Planting matérials should be checked for the incidence of pests and pathogens at frequent
intervals (préferably on a monthly basis) by the subject matter specialists.

c) Timely application of pesticides should be undertaken to prevent the build up of pests and
pathogens in case the materials are infested.

d) Prior to disfributiorl, the planting materials should be ensured free from deseases and
pests.

The suggested pesticides for the control of pests and pathogens are given in annexure.

Compiled by Dr.K.V.Ramana, Mr.M.Anandarai and Mr.S.Devasahayam 11SR, Calicut



Arnnexure
Suggested pesticides for the control of diseases and pests
1. Soil fumigation - Methyl Bromide @ 500 g/cft soil.
2. Diseases
Black pepper

Phytophthora blight in the nursery : Metalaxyl 200 ppm (Ridomil mancozeb) spray and soil
drench. Alternatively, copper oxychloride (0.2%) drenching and spraying the foliage with
Bordeaux mixture (1%) or incorporating biocontrol agents in the nursery mixture, such as
Trichoderma  harziamum, Gliocladium virens @ 1g/bag (size 15 X 25 cm). Runner
shoots/unrooted cuttings should be washed to remove all adhering soil particles and dipped in any
fungicide such as copper oxychloride (0.2%) solution before planting in polybags.

Ginger and Turmeric

Obtain seed rhizomes from disease free area.Dip the seed rhizomes in ‘
mancozeb 0.3% or Metalaxyl 500 ppm (Ridomil mancozeb) for 30 mts, dry in shade.

Cardamom

To prevent rhizome rot, remove the soil particles and trim the old roots from suckers and treat
with copper oxychloride (0.2%). In the nursery to prevent pre and post emergence damping off
apply biocontrol agents in the nursery beds.

3. Plant Parasitic nematodes

Black pepper

Phorate 10G @ 1-2g/bag in the nursery.
Phorate 10G @ 3g a.i/vine in the field

Cardamom

Phorate or carbofuran @ 1g a i/m? after germination and three months thereafier.
Phorate @ 2.5 g a.i/clump in the field.

Ginger & Turmeric

Hot water treatment of seed rhizomes at 55°C for 10 minutes



4. Insect pests

Black pepper

Scale insects ; mealy bugs (on stems/leaves). Spray monocrotophos 0.1% of dimethoate 0.1%,;
destroy severely infested plants

Mealybugs (on roots) : Drench monocrotophos 0.075% or dimethoate 0.075%.
Leaf gall thrips,gall midges : Spray monocrotophos 0.05% or dimethoate 0.05%.
Leaf feeding caterpillars : Spray quinalphos 0.05%

Cardamom
Shoot borer : Spray monocrotophos 0 075% or fenthion 0 075%

Root grubs  : Apply phorate 10G or chlorpyriphos 0 05%
Shoot fly : Destroy affected shoots and spray dimethoate 0.05% or methyl parathion 0.05%

Ginger & Turmeric

Rhizome scale : Soak seed rhizomes in quinalphos 0.1% for 5 min. prior to storage and sowing

Cinnamon

Leaf miner : Spray monocrotophos 0.05%
Leaf feeding caterpillars: Spray quinalphos 0.05%

Clove and Nutmeg

Scale insects ; mealy bugs: Spray monocrotophos 0.05% or dimethoate 0 05%



Annexune- V

LIST OF COORDINATING CENTRES(20)UNDER AICRP ON SPICES

T. The Assoc.Director of Research
Regional Research Station
(Univ. of Agrl.Science)
MUDIGERE - 577 132
Dist.Chikmagalur, Karnataka

2. The Assoc.Professor & Head
Cardamom Research Station
(Kerala Agricultural University)
PAMPADUMPARA - 685 553
Dist.Ildukki, Kerala

3. The Professor & Head
Horticultural Research Station
(Tamil Nadu Agricultural Univ.)
YERCAUD - 636 602
Dist. Salem, Tamil Nadu

4, The Professor & Head
Pepper Research Station
(Kerala Agricultural University)
PANNIYUR, P.B.No.113
Taliparamba-670 141
Dist. Cannanore, Kerala

5. The Assoc.Director of Research
Regional Agricultural Research Station
(A.P.Agrl.University)

CHINTAPALLI~531 111
Dist.Visakha, Andhra Pradesh

6. The Junior Horticulturist
Agrl.Research Station (Pepper)
(Univ. of Agrl.Sciences)
SIRSI-581 401
Dist. Uttara Kannada
Karnataka

7. The Professor & Head
Dept. of Vegetable Crops
(Dr.YS Parmar Univ. of
Horticulture & Forestry)
SOLAN-173 230
Himachal Pradesh

8. The Breeder (Spjces ppogect)
High Altitude Research tation

(Orissa Univ. of Agrl. & Techrology)
POTTANGI-764 039

9. The Sr.Breeder (Spices Project)
SKN College of Agriculture
(Rajasthan Agrl. University)
JOBNER-303 329
Dist. Jaipur, Rajasthan

10. The Scientist Head
Spices Research Station
(Gujarat Agrl.University)
JAGUDAN-382 710
Dist.Mehsana, Gujaratl
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14.

15.

16.

17.

18.

19.

20.

The Professor & Head

Dept. of Spices & Plantation Crops
College of Horticulture

(Tamil Nadu Agrl.University)
COIMBATORE-641 003, Tamil Nadu

The Assoc. Director of Research

Regional Agrl.Research Station
(Andhra Pradesh Agrl.University)
GUNTUR-522 034

Andhra Pradesh

The Joint Director

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

Sikkim

The Assocc.Director of Research
Regional Agriculltural Research Station
(Andhra Pradesh Agrl.University)
JAGTIAL-505 327

Dist.Karimnagar, Andhra Pradesh

The Professor & Head

Department of Vegetable Crops
Haryana Agricultural University
Hisar-125 004

Haryana

The Professor & Head

Dept. of Horticulture

Tirhut College of Agriculture
(Rajendra Agricultural University)
DHOLI-B843 121

Muzaffarpur, Bihar

Professor & Head

Dept. of Vegetable Science

Narendra Dev Univ. of Agrl.Technology
Narendra Nagar P.O

Kumarganj, Faizabad-224 229

Uttar Pradesh

Assoc. Director of Research

Bidhan Chandra Krishi Vishwa Vidyalaya
North Bengal Campus, Pundibari

Cooch Behar, West Bengal-736 165

Scientist ~ in ~ Charge

Regional Agrl.Research Station

(Indira Gandhi Krishi Vishwa Vidyalaya)
Biordadar Farm

Raigarh-496 001, Raigarh Dist.

Madhya Pradesh

Professor & Head

Dept. of Horticulture
Konkan Krishi Vidyapeeth
DAPQLI-415 712

Ratnagiri Dist
Maharashtra



LIST OF VOLUNTARY CENTRES

The Associate Director

Regional Agricultural Research Station
(Kerala Agricultural University)
Ambalavayal - 673 593

Dist. Wynadu, Kerala

The Professor & Head
Horticultural Research Station
Tamil Nadu Agricultural University
Pechiparai - 629 161

Kanyakumari Dist., Tamil Nadu

The Professor & 1lead
Horticultural Research Station
Tamil Nadu Agricultural University
Thadiyankudisai - 624 212

Tamil Nadu

The Scientist in charge

Indian Cardamom Research Institute
Regional Research Station
Thadiyankudisai - 624 212, Tamil Nadu

The Scientist in charge

ICRI Regional Station

Spices Board (Govt. of India)
Donigal Post, Saklespur - 573 134
Karnataka

The Director

Indian Cardamom Research Institute
Myladumpara, Kailasanadu - 685 553
Idukki Dist., Kerala

The Scientist in charge
.Cardamom Research Centre, Appangala
Heravanad P.O, Madikeri - 571 201

The Professor'& Ilead (Plant Pathology)
Agricultural Research Station

Tamil Nadu Agricultural University
Bhavanisagar - 638 451, Tamil Nadu



