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INTRODUCTION 

The Neticnal Grrup Meeting (XII Wcrkshcp) cf the A l l , India 

Cccrdinated Research Project en Spices (AICRFS) spcnscred by Indian 

Ccuncil cf Agricultural Research (ICAR) was hrsted by Kerala 

Agricultural University (KAU), Vellanikkara, Trichur, Kerala during 

July 26-28, 1993. 

The wcrkshcp was inaugurated by Shri P P Gecrge, Hcn'ble 

Minister fcr Agriculture, Gcvt. cf Kerala. In his inaugural address 

the Hrn'ble Minister called fcr the need in augmenting prcducticn and 

productivity rf spice crcps by adopting modern economically viable 

and socially acceptable technologies developed by scientific research. 

The Minister called fcr concerted effort of Scientists cf Indian Ccuncil 

of Agricultural Research (ICAR) and Kerala Agricultural University to 

find solution to the serious disease problems of pepper, cardamom end 

ginger affecting' crcp productivity. 

Dr.K.L.Chadha, Deputy Director General (Hcr t . ) , ICAR, New 

Delhi in his presidential address emphasized the need for conservation 
r 

of genetic resources and called for integrated approach in producing 

quality spices by scientific research to meet the growing export 

demand and international market. During VIII Plan, Rs.30 million has 

been earmarked for AICRPS alone which is 300% more than the 

allotment made during the previous Plan period. 

Dr.A.M.Michael, Vice Chancellor, KAU, highlighted significant 

contributions made by KAU towards spices prcducticn. 

Or.M.Aravindakshen, Director cf Research, KAU gave welcome speech. 

The felicitation addresses were delivered by Shri T.Nandakumar, 

Chairman, Spices Board, Dr.M.K.Nair, Director, Central Plantation 

Crcps Research Institute (ICAR), Kassragcd, Dr.K.V.Peter, Director, 

National Research Centre fcr Spices (NRCS), Calicut and 

Dr.C.C.Abraham, Associate Director, College of Horticulture, KAU. 

Dr.P.Rethinam, Asst. Director General (Plantation Crcps), ICAR, New 

Delhi gave vote of thanks. 

Results of research programmes carried out during the lest 

twc years by AICRPS were presented in the seven Technical Sessions 

and future prcgrammes discussed, finalised and decision taken arc 

presented in this Prcceedings. 
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indebtedness tc Dr.K.L.Chadha. I alsc extend my gratitude tc 

Dr.P.Rethinam, ADG (PC) whc has been instrumental in getting timely 

ICAR apprcval fcr the Wcrkshcp and alsc his valuable guidance and 
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varicus technical sessions. The assistance rendered by Sri 
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Wcrkshcp, besting vsriety entertainments and dinner. I hereby 
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I ?m extremely thankful tc Dr.K.V.Peter, Directcr, NRCS fcr 

his whcle-hearted support, continued enccuracemonts and tc the 

scientific cclleacues and staff members cf NRCS fcr all help rendered 

in the Wcrkshcp. 
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Directors of Department cf Agriculture/Horticulture fcr the various 

States fcr their contribution in the technical session on Planting 

material Production and Distribution. 
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Dr.K.R.Maurya and Dr.R.Vikraman Nair for having accepted cur 

invitation and attended Workshop end participated in the discussion. 

I thank the media Press, Dccrdarshan, All India Radio fcr the 

publicity and coverage cf the programme. I would alsc l ike to thank 

all the input agencies such as VST Industries L td . , Rallis India L td . , 

Hindustan Ciba-Geigy, Sunitrcn International, AV Thomas & Co., PPCL, 

Concert Spices and Expert, Elron etc. and progressive farmers from 

different spice grcwing states for their interaction with the scientists 

in the technical session. Lastly I would l ike tc record cur 

appreciation tc all whc toiled herd tc make the Wcrkshcp a grand 

success. 

A.K.Sadanandan 
Project Cccrdinatcr 
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1245 - 1^00 ) : Technical Sossicn I : 
1445 - 1830 ) 

CROP IMPROVEMENT, PHYSIOLOGY & 
BIOCHEMISTRY 

Chairman : Dr .M.K.Nair , Directcr, CPCRI 
Rapporteurs : Dr.B.Sasikumar, NRCS 

: Or .K.K. Ibrah im, KAU 
All the 16 Centres presented repor ts . 

July 27, 1993 

0900 - 1230 : Technical Session I I : GENETIC RESOURCES 

Chairman : Dr.K.V.Peter, Director, NRCS 
Rapporteurs : Dr.S.L.Dashcra, RAJAU, Jcbner 

Mr.B.Krishnamoorthy, NRCS 
Al l the 16 Centres presented repor ts . 

1230 - 1345 ) : Technical Session I I I : 
1430 - 1700 ) 

PLANT PATHOLOGY & ENTOMOLOGY 

Chairman : Dr.C.C.Abraham,Associate Dean 
College of Hor t . , KAU 
Vellanikkara 

Co-Chairman: D r . K . I . Wilson 
Pl .P3tho log is t (Rtd. ) , KAU 

Rapporteurs : Dr.G.N.Dake, NRCS 
Mr.M.N.Venugopal, NRCS 

Al l the 16 .entres presented repor ts . 

1700 - 1845 : Technical Session IV : 

GROUP DISCUSSION ON PLANTING MATERIAL 
PRODUCTION AND DISTRIBUTION OF SPICES 

General Chairman : Dr.P.Rethinam, ADG(PC) 
Chairman : Mr.E.Velappan 
Co-Chairmen: . Mr.Ujgar Singh 

Dy.Commissioner (H) 
Rapporteurs : Dr.Krishnakumar, ICRI 

Dr.K.Sivaraman, NRCS 
Directors of Agriculture & Horticulture 
from major States par t ic ipated. 

1700 - 1800 : Special Session : 
(para l le l Session) 

MULTILOCATION CESS FUND (ICAR) 
PROJECT ON GINGER RHIZOME ROT 

Chairmen : Dr.K.Midha 
Principal Scientist, ICAR 

Rapporteurs : Dr.G.N.Dake, NRCS 
Mr.M.N.Venugopal, NRCS 

Three part ic ipat ing centres attended 
and presented repor ts . 
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July 28. 1993 

0915 - 1300 : Technical Scssicn V : 

AGRONOKY & SOIL SCIENCE 

General Chairman : Dr.P.Rethinam, AD6(PC) 
Chairman : Dr.I.Irulappan, Dean, TNAU 
Cc-Chairman: Dr.A.I.Jcse, KAU 
Rappcrteurs : Dr.K.Sivaraman, NRCS 

Dr.C.T.Abraham, KAU 
The ccncerned centres presented their reprr ts. 

1300 - 1400 ) : Technical Sessicn VI ; VAFilETY RELEASE 
1445 - 1540 ) 

Chairman : Dr.P.Rethinam 
Asst.Director General(PC), ICAR 

Cc-Chairman: Dr.C.K.Gecrce 
Executive Di'rectcr, Spices Beard 

Rapporteurs : Dr.H.M.Chandrappa 
UAS, Mudigere 
Dr.A.Manohar Rac 
APAU, Jactial 

Three centres presented the prcpcsals 

1540 - 1800 : Technical Sessicn VII ; PLENARY SESSION 

Chairman : Dr.P.Rethinam 
Asst.Director General(PC), ICAR 

Rapporteurs : Dr.A.K.Sadanandsn, NRCS 

Vote of thanks : Dr.P.Rethinam 
Assti Director General (PC), ICAR 
Dr.A»K.Sadanandan, PC (Spices) 

National Meetinc concludes. 



INAUGU;^L SESSION 



PROJECT COORDINATOR'S REPORT 

All India Coordinated RGsearch Project on Spices 

I have immense pleasure to present the XII biennial report of 

research accomplishments {1991-9S) of AICRP (All India Coordinated 

Research Project) on Spices. The last meeting was held at Trivandrum 

two years bick which was presided over by the Hon'ble Minister for 

Agriculture of Kerala Shri P P George who inspired us to intensify 

spices research to regain the past glory of India as the "land of 

spices". 

The Deputy Director General (Horticulture), Dr.K.L.Chadhaji of 

ICAR (Indian Council of Agricultural Research), New Delhi' in his 

thought-provoking address made at the last National Meet suggested new 

dimensions in spices research for attaining sustainable production. We 

are implementing the suggestions in cur present research programmes. 

The AICRP en Spices was formulated during IV Five Year Plan 

(1971) as a combined AICRP on Spices and Cashewnut, and the f i r s t 

Workshop was held at CPCRI, Kasaragod in 1971 and research 

programmes were initiated at four centres in four spice crops (pepper, 

cardamom, ginger and turmeric). During V Plan, research on seed 

spices was initiated by adding four more centres. In VI Plan, two 

new centres were added, cne for pepper and the other fcr ginger and 

turmeric. During VII Plan, three more centres were added, cne for 

coriander and fenugreek, cne for turmeric, and the th i rd for large 

cardamom in Gangtck. In VIII Plan, two new centres were added, one 

at Hisar (Haryana) to work en sded spices (Coriander, Cumin, Fennel 

and Fenugreek) and the other at Dhcli (Bihar) to wcrk en Coriander, 

Fenugreek end Turmeric. Researcli en tree spices (clove, cinnamon end 

nutmeg) was also added at Yercaud (TNAU), thus making a total of 16 

Research Centres under AICRP based in 11 Agricultural Universities 

located in 11 States; 
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Research activities 

The AICRP en Spices is vested with a mandate tc develop 
Iccaticn specific agrc-technicfues for sustainable spices production. A 
multiprcnged approach is envisaged and research projects fcrmulated to 
step up production and tackle pests and diseases. There are 61 
Research projects in progress - 31 in crop improvement (including 
genetic resources), 11 in crop r>"Pduction, 5 in quality improvement 
and 14 in crop protection. The crrp-wise distribution of projects are-

pepper 10, small cardamom 9, large cardamom 3, ginger 7, turmeric 
5, tree spices 5, seed spices 22 (coriander 7,' cumin 4, fennel 4 and 
fenugreek 7). The research accomplishments during the last two years 
are given below. 

Genetic Resources 

A total of 1552 germplasm secessions including wild types are 
maintained in 16 centres. Wild pepper germplasm numbering 117 was 
shifted to Ambalavayal (Kerala). The Yercaud centre added 102 
accessions in pepper. In large cc-rdamcm, an allied species belonging 
to genus Amcmum was collected frc .i the. forests of Gangtok at 6000 
MSL, At Pcttangi, 186 turmeric accessions including jC. Icnga, £ . 
arrmatica and Ĉ . amada were added. In seed spices alone the AICRP 
has a collection of 2611 accessions. Efforts are also underway tc 
import or exchange seed spices germplasm from Mediterranean 

countries. 

Crcp Improvement 

Thirty eight spice varieties having high yield potential and 
high oil and clccresin contents were released. Thirteen mere varieties 
were recommended for release. Sixteen multilccaticn trials (MLTs) are 
in progress at various centres in different spice crops (viz., four in 
pepper, three in cardamom, one each in ginger, turmeric, large 
cardamom, clove, cinnamon, cumin,'coriander, fennel and fenugreek). 

In pepper, 34 cultivars were identified as promising out of 
1134 hybrid progenies at Penniyur. In pepper, three selections viz., 
Culture-239 and two Kottanadan selections have been received fcr 
consideration of the house and recommendation fcr release. In small 
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cerdair.cm, high j^ieldihg, high quality selections (P-3 and PC-5) dre 

under pre-release multiplicatiGn. A prcpcsal has been received for 

ccnsidereticn cf this hcuse fcr reccmmendeticn fcr release a cerdemcm 

variety {SKPr14) fcr Karnatake region. In seed spices, muteticn 

breeding- prccrammes tc evolve early flowering and high quality lines 

' with,.r;resistance, to diseases are giving encouraging results at Jcbner 

and.:.»Cci|nbatcre., 

Crop Production 

Hepper varieties suitable to grow as a mixed crop in coffee 

gardens at Andhra Pradesh have been identified (Panniyur-1, 

Kcttanadan, Narayakcdi and Uddaghere). Irrigation had a profound 

influence in increasing yield of pepper and IW/CDE ratio cf 0.25 was 

the best. Ih arecanut-pepper mixed cropping system, application cf 

NPK nutrients at 100 : 40 : 140 g/vine/year was optimum under Sirsi 

GcnoJiticm (Karnataka). The improved cardamom cv. Mudigere-1 yielded 

675 kg/ha In a spacing of 1.8 x .1.8 m with a nutrient dose of 

76:75:1j5P l<9 NPK/ha/year under Mudigere conditions. Technology for 

optimising ginger and turmeric yields have been established. A 

compatible, crop combination of ginger and soybean has been 

reccmmenddd, for Orissa. Location specific nutrient recommendations 

could-:.bc arrived at in ginger at Pcttangi (NPK @ 125 : 100 : 100 

kg/ha) and. for turmeritV application cf NPK at 140:60:180 kg/ha was 

optimum. Nitrogen requirement fcr coriander under Hisar condition has 

been arrived at as 60 kg/ha. Fcr fennel, application of N at 90 

kg/ha with 40 kg 'P20g applied as basal, was found optimum. 

Application cf Neem cake @ 150 kg/ha as basal dose and seed pelleting 

with Trichcdertna viride increesed yield , and reduced roct-knct 

nematode incidence. 

Quality evaluation 

Studies on quality evaluation of ginger shewed that S6-681 

could give maximum ginger oil and oleoresin. The ginger variety 

Jamaica gave high dry recovery. The ginger selection SG-666 recorded 

high essential c i l (2.5%). High volatile oil content was recorded in 

two accessions in coriander (JCC.t25 and UO-435 - 0.4%). 
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Crop Protection 

The management cf Phytcphthcra capsici causing fcct-rct cf 
pepper has been wcrked cut. They are phytcsanitaticn, use cf 
antagcnistic crganism (Trichcderma harzianum), organic amendments 
(like neem cake) and the use cf Bordeaux mixture (1%) spray and scil 
drenching with ccpper oxychlcride (0.2X). The nursery diseases cf 
pepper cculd be effectively checked by spraying with Bordeaux 
mixture (1%) fcllcwed by drenching Difclatan (0.256). Azhukal and 
capsule ret cf cardamom can be effectively checked by spraying 
Bordeaux mixture (1%). A package to check cardamom thrips by 
combining cultural operations with Mcnccrctophcs spray (O.055J) 
followed by phcsalone spray (C.07%) alternatively was effective. 
Against rhizome-rct cf ginger, application cf phcrate (10 kg/ha) after 
preparation cf beds and seed treatment with a combination of Dithane 
M-45 and Bavistin (0.1%) reduced rhizcme-rct and increased the yield. 
Trials at Jagtial centre shewed that Turmeric cv. Suguna (PCT-13) and 
Sudarshana (PCT-14) being short duration varieties are ideal for crop 
rotation, relatively tolerant to rhizcmo-rct and are gaining popularity 
among the Andhra farmers. An eariy maturing coriander accession (CS-
287) suitable for rainfed tracts cf Tamil Nadu recorded loss incidence 
of wilt and grain mould. Seed pelleting with Trichodfirma viride 
registered the lowest wilt ihcidence and highest yield of 350 kg/ha 
under Ccimbatcre condition. The cumin wilt can be checked by 
adopting three year crop rotation together with seed treatment using 
1:1 mixture of Bavistin and captan at 4g/kg of seed followed by 
spraying with Mancczdb (0.25 )̂ at 15 days intervals. 

The performance of all the coordinating centres ' are by and 
large satisfactory. However frequent transfers cf scientists and long 
term vacancies affect the performance of the project. We are looking 
forward to your active participation in the deliberations in drawing 
specific recommendations to meet the aspirations of the spicG farmers 
and Industry. 
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Staff and budget 

The permanent staff strength of AICRP en Spices consists of 41 

Scientific supported by 21 Technical and 3 Auxiliary making a total of 

65 staff. The annual budget was increased from Rs.15.6 lakhs in 1985 

to Rs.^5.0 lakhs in 1992-93. 

Planting material 

The Directorate of Cocoas Arecanut and Spices Development, 

Calicut under the Union f^inistry of Agriculture, has arranged a group 

discussion on production and distribution Of spices planting material at 

this venue tomorrow. The meeting would be attented by 

representatives from 25 states and 2 Union Territories. The 

coordinating centres under the project have the mcral responsibility to 

produce and make available the nucleus planting material for this 

act iv i ty. I t wi l l be the endeavour of the SAUs, District Agricultural 

Farms or District Seed Farms of the States to take up further 

multiplication for timely distribution of seed-kit to the farmers. 

During the period under report, the coordinating centre at Panniyur 

has distributed c\/er 2.2 lakhs of improved varieties of pepper. 

About three tonnes of seed ginger of cv. Suprabha and Suruchi, eight 

tonnes of seed rhizome of turmeric varieties were also • distributed. 

The NRCS, Calicut has distributed about 25 tonnes improved varieties 

of turmeric. Kudigere centre distributed about 25 kg of seed capsules 

and seedlings cf cardamom and in seed spices about 3 tonnes of 

nucleus seed material were distributed by seed spice centres. 

Future thrust areas 

* Enrichment cf germ plasm including Introduction cf exotic germplasm 

especially cf seed spices from f-'^editerranean regions 

* Developing descriptors for all the spices 

* Exploitation of hybrid vigour 

*• Development cf cropping systems 

* Studies on location specific nutritional requirement cf spices 

including micro nutrients 
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* Developrr-ent,' cf varieties with tolerance tc scft-rct and bacterial 

wi l t , lew f ibre and, high clecresin content in ginger 

* Develof,ment cf dual purrcso variety in seed spices 

* Evclving black pepper cultivars with multiple resistance fo 

Phytophthora fcct-rot j slew decline and pcllu beetle 

* Development cf high yielding varieties cf black pepper suitable 

with high clecresin, essential ci l and piperine. 

This National Group heet was arranged within six months cf 

my assuming charge as Project Coordinator. If there is any lapse, 

kindly bear with me. 

Thank ycu, Jai Hind. 

oo oooo 



KEY-NOTE ADDRESS BY DR.A.M.MICHAEL, VICE CHANCELLOR 

KERALA AGRICULTURAL UNIVERSITY, TRICHUR 

•The Hon'ble Minister for Agriculture, Gcvernment cf Kerala, 

Mr. P. P. George, Dr.K.L.Chadha, Dy. Director General, Horticulture, 

ICAR, my esteemed colleagues. Scientists and farmer friends, 

I have extreme pleasure tc welcome you tc this "Garden City 

cf Spices" the Kerala, during the auspicious 'Onam' season. 

Historically the coming month of August is significant for Keralites 

and Indians. We await the arrival cf 'Mahabali' who brings 

prosperity and happiness. 

India is the "land cf spices". In fact, the word "India" is 

associated, with Spices. With this tradit ion, India was dominating the 

World Spices Market to a great extent. The world trade in spices in 

1992-93 was 4.5 lakh tonnes valued US dollar 1,300 mill ion. India's 

expert during this period was 1.32 lakh tonnes valued US dollar 

130.8 million equivalent tc Rs.382 orcres. Projected world trade In 

spices in 2001 is estimated tc 6 = 25 lakh tonnes valued US dollar 

2,200 millicn tc 3000 mill ion. The projected India's expert in 2001 

is 2.0 lakh tonnes valued US dollar 515 mill ion. I am intdntionally 

quoting the above figures in the Introductory remarks itself to 

highlight the sccpe end potential of spices for the India's economy. 

Kerala Agricultural University (KAU) is historically linked tc 

the research on Spices for the last two decades. It was the 

Horticultural Research Station, Ambalavayal, presently the Regional 

Agricultural Research Station, Ambalavayal, initiated concerted 

attempts en Spices Research including Vanilla. The Pepper Research 

Station at Panniyur (Kerala) is ihternaticnally known for evolving the 

f i rs t hybrid variety in black pepper. The small cardamom, "Queen 

cf Spices", is originated In the Western Ghats cf Kerala. 

Appropriately the Cardamom Research Station at Pampedumpara 

initiated intensive research on small cardamom and released variety 

PV-1 from Myladumpara bears testimony to this effort. In Kerala, i t 

is only at the Regional Research Station, Ambalavayal 'Allspice' is 

being propagated through seeds anci made available tc farmers from 

the Gcvernment sector. The Agricultural University has an exclusive 
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cc-crdination grcup en spices, which deals with production, 
management and prctecticn. The KAU has twc cccrdinating centres 
under the AICRP en Spices, operating at the Pepper Research Station, 
Panniyur and Cardamom Research Station, Pampadumpera. 

I am extremely proud to state that scientists cf Kerala 
Agricultural University have slsc contributed substantially to the 
Spices Research and Development. Their contributions will be 
discussed in detail in this present National Grcup Meeting. 

I may bring to the kind notice cf the august audience, the 
Kerala scenario and the needs for concerted effort on Spices Research 
and Development to catch up with changing global need. Kerala's' 
population is expected to gc by 300 lakhs and its requirement cf food 
(cereal) equivalent to about 60 lekh tonnes by 2000 AD. To the 
Futurclogists, agricultural economy cf Kerala presents twc alternative 
scenarios. One is all in secular stagnation with the State increasingly 
dependant en other states for its essential requirements of food and 
consumer goods and' the other is cf a mixed and integrated farming 
system, reinf creed by the growing Agriculture Business sector. 
Spices, mainly pepper, cardamom, ginger, turmeric and tree spices 
find greater relevance in the second scenario. 

Land in Kerala is a scarce resource with almost ell cultivable 
land already brought under the plough. The high pressure of 
population led to medium farm size cf 0.43 ha, tec low for sustaining 
an average family. This demands growing of high value crops and 
synthesis of values added products for export and internal 
consumption. A whole farm development project, with emphasise on 
spices, rather than a single crop, specific approach wculd be a 
desirable concept in crop planting in Kerala. 

Spices, particularly, pepper cardamom, ginger and turmeric 
have significant positions in Kerala's Agricultural economy. Almost 
the entire quantity cf pepper and more than 90^ of cardamom exported 
from India are contributed by Kerala alone. 
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Future prcjecticns : 

Reseerch en identifying quelity spices and synthesis cf value 

added products l ike piperine, clerresin and essential oil frcm pepper 

should get pr ior i ty attention in the Research progf-ammc. Enrichment 

cf spices cerm plasm, screening germ plasm for tolerance to pathogens 

and insbct pests, evaluation fcr hign quality types in terms of high 

piperine and o i l , screening of varieties fcr drought and shade 

tolerance are a few requiring attention. 

Ecc or organic spices fetch premium price in the internaticnel 

trade. " Ect-spices are grown organically without application cf 

fert i l izers and without resorting tc the use cf plant protection 

chemicals. Bic-ferti l izers and bio-agents l ike predators and 

parasites, microbes and insects rieed tc be identif ied. 

Step up in spices production and its sustainability need 

awareness and coordination : 

* Coordination and pricrit is?tion cf research, development and 

production are pre-requisite., prior to any effective planning 

for Kerala. Kerala spices are mainly pepper and cardamom. 

Spices l ike c h i l l i , ginger, turmeric, clove, cinnamon and 

nutmeg are now acclamatised tc our soils and need special 

attention and support. 

* Pricritisation in choice of locations fcr intensive cultivation 

is another aspect. In Kerala especially the districts of 

Wynad and Idukki have the largest area under pepper end 

cardamom. The above districts also provide congenial 

weather and soil conditions and src condusive fcr growing 

other spices l ike ginger, turmeric and tree spices. Thrust 

en development and production cf these spices may be 

restricted tc these areas. This would >educe considerable 

dessipaticn cf much valued resources. There can also be 

pepper villages, ginger villages, tree spices villages and so 

on in the chosen distr icts. Appropriately Govt, cf Kerala 

has declared Wynad and Idukki as 'Spices Distr icts ' . 
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Special zcnes fcr spicGS fcr expert are again ancther ccncept 

tc be pcndered to. There ere new expert prcmctirn zones 

for industrial grcds. Similar spices production zcnes fcr 

different spices, if developed and special attention like 

single window system with research, development and 

production integrated, there can be considerable investment 

possibility for such' ventures. 

Intensification of spice cultivation for export. Being 

essentially an economic activity of high competition and 

international interference, prestige of the country is at stake 

many times. There fs atmcst n eed tc create awareness fn 

pecple, public men and administrators the need for imparting 

preferential monitory treatment to spices fcr export. Spices 

should receive adequate and due recognition in the 

agricultural policy as well as the industrial policy of the 

State Government. Quality consciousness in production, 

processing and storage need to be infused, to farmer's mind. 

Constraints in spices production and productivity are mainly 

technological economic and weak extension education. The 

highest pepper yield reccrced is 140 kg fresh berries from 

one vine in an estate at Milgiris. The gap in productivity is 

52 times when national averace is compared to performance at 
- , , ! , -

Research Station, 102 times when compared with elite farmers 

end 170 times when ccmpared with the highest yield 

recorded. Both in cardamom and black pepper, the present 

technology is sufficient to boost up unit area yield by 8-10 

times of the national average. 

Inadequate availability of planting materials, is another 

important constraint. ^ The Sub-Grcup c n Plantation Crops -

planting material production - projected e roquir^emeht of 400 

lakh cuttings in pepper, 2870 tchnes of sddd rhizomes in 

ginger, 2870 tonnes of seed rhizomes in turmeric, 200 tonnes 

of chilli seeds, 2.5 lakh seedlings of clove, 1.25 lakh 

seedlings of nutmeg, 22,500 seedlings of cinnamon and 15 

tonnes of seeds'of minor spices during the VIII Plan period. 

Involvement of registered , growers, both through cooperative 

approach and private Sector can produce the required planting 

materials. This would also generate rural employment. 
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* The success cf research results can be best judged In their 

effective adoption by farmers. This can be possible only 

through an effective working linkage among the Department cf 

Agriculture, Kerala Agricultural University, Spices Board, 

Directorate of Cocoa, Arecanut and Spices Development and the 

National Research Centre for Spices. 

I wish this National Meet of Research^ Workers would ponder 

ever the abcve ideas and would give forthwith appropriate 

recommendations. Once again I welcome you tc this Land of Spices. 

I wish the delegates a happy and useful stay. 

oooooooo 
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INAUGURAL ADDRESS BŶ  SHRI P P GEORGE 

HON'BLE MINISTER FOR AGRICULTURE & ANIMAL HUSBANDRY 

GOVERNMENT OF KERELA 

India has been fcr ages past the heme of Spices and Kerala is 

kncwn as the spice garden rf India. Indian spices are wcrld famous 

and this resulted in the establishment of trade relations with 

European, Arab and Western Countries. 

The annuel production cf spices in India is around 23 lakh 

tonnes from a cultivated area cf about 20 lakh hectares. Spices 

expert during 19S2-93 broke ell previous records and touched an all 

time high of Rs.BSS crores through the expert cf 1.3 lakh tonnes of 

spices. This is a remarkable achievement considering the high 

competition from other countries in the world spices market. The 

target fixed fcr this year is Rs.500 crores. It is estimated that the 

demand fcr spices and spice products in the world market by 2000 AD 

would be around 4 and 2 lakh tonnes respectively, and at the current 

growth rate, India's share to meet this'demand would be around 1.5 

and 0.75 lakh tonnes of spices and spice products, respectively. 

To achieve this research on production, productivity, product 

diversification and upgrading quality of spices meant for expert should 

be intensified so as to compete in the international market. In this 

context, the role played bylndian Council of Agricultural Research in 

the country, particularly in Kerala has to be specially mentioned. 

The National Research Centre fcr Spices, an institution under the ICAR 

located at Calicut is serving as a National Centre fcr research on all 

aspects cf black pepper, cardamom, ginger, turmeric, clove, cinnamon, 

nutmeg and allspice. The institution is also a centre of excellence for 

providing research support in basic areas to ether related institutions 

and agencies. The All India Coordinated Research Project on Spices 

with its headquarters at Calicut has 14 centres throughout the country 

and is working in close coordination with State Agricultural 

Universities. 
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The research efforts and achievements cf Kerala Agricultural 

University en spices is alsr rerrarkable. It serves as a centre for 

research en spices and allied crops and dessiminaticn cf information 

as well as imparting specialised training to extension personnel cf the 

State Agriculture, Department and for production and distribution of 

elite planting materials to the farming community. The University has 

its Research Stations on cardamom and black pepper undertaking 

applied and adaptive research to develop efficient technologies for 

these crcps. Technologies for the control of "azhukal disease in 

cardamom and Phytcphthora foot rot cf black pepper and release cf 

new black pepper varieties l ike Psnniyur-II, I I I and IV are some of 

the achievements cf the Kerala Agricultural University. 

, _ , -I 

The vital role played by Spices Bcdrd as well as Spices 

Export Promotion Council in promoting production and export of spices 

end spices products in the country has also to be specially mentioned. 

I also take this opportunity to place on record the role of 

State Government in the development cf spices in the State. Special 

emphasis was given for spices development in the 'Agricultural 

Development Policy' announced recently by the Government. A 

separate status was given to the Districts of Idukki and Wynad where 

cardamom, black pepper, tree spices dnd ginger are . grown 

extensively. The Gcvernment proposes to give special attention in 

implementing spices development prcrrammes in these distr icts. Fcr 

increasing the area and productirn cf black pepper, a scheme fcr 

planting black pepper vinos, in all the available trees suited as 

standards was implemented in 200 selected penchayats last year. This 

year i t would be extended tc 200 more penchayats. A massive 

rehi'bilitation scheme tc save black pepper cultivation from the 

devastating fungal disease in major black pepper tracts was also taken 

up by the Agricultural Department. An area cf 9500 hectares of black 

pepper gardens were rehabilitated last year. 

Special emphasis has also been given fcr production and 

distribution of black pepper and tree spices l ike nutmeg end clove. 

The Gcvernment has alsc ccme forward tc help spices farmers by 

prcviding production inputs at sub'sidised rates end also by purchase 

of produce from small growers. Apart from these relief measures, a 
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"Agricultural Price Support Fund"< has also been set up for market 

intervention and implementinc; support price for agricultural 

commodities. This wi l l surely raise the confidence of small growers 

especially for annual spice crops l ike ginger, turmeric etc. The cost 

of cultivation could be reduced to a great extent by implementing 

schemes through group activity especially in crops l ike black pepper. 

Along with these activit ies, special thrust has to be given for post 

harvest technology and product diversification for competing in the 

international market. 

I feel very happy for giving me an opportunity to meet you 

all in this Group Meeting and I specially thank the organisers for 

conducting the same at this crucial juncture. 

****** 



PRESIDENTIAL ADDRESS BY DR. K.L. CHADHA 

DEPUTY DIRECTOR GENERAL (HORTICULTURE), ICAR 

The Hon'ble Minister for Agriculture, Govt, of Kerala Shri 

P.P.George, Dr.A.M^Michael, Vice Chancellor, Kerala Agricultural 

University, my esteemed colleagues and Scientists, 

I t gives me immense pleasure to preside over this important 

XII National Group Meeting of Spices Workers. The occasion becomes 

more important that this Group Meeting is inaugurated by the Hon. 

Minister for Agriculture, Shri P.P. George whose commitment towards 

development of agriculture especially spices is well known. His 

presence adds significance to this National Meeting of spices workers 

organised in Kerala, the 'Spice Garden of India ' . The combined All 

India Coordinated Research Project on Spices and Cashew was started 

In 1971 during IV Plan. The present AICRP exclusively on spices was 

initiated in 1986. I t operates in 16 centres with a total scientific 

manpower of '41, spread ever 10 states. Eleven state Agricultural 

Universities participate In the project. Twelve spice crops ore 

studied under 75 experiments, with 35 in Crop improvement, 20 each 

in Crop Production and Crop Protection aspects. During 1991-92 an 

amount of Rs.29.5 lakhs was spent for the project. The VIII Plan 

allocation is Rs.300 lakhs. 

Production of spices in India during 1991-92 showed an 

increase in black pepper (16.37%), cardamom (5.2%), ginger (5.04%), 

turmeric (0.35%), cumin (11.42%), fennel (1.12%), fenugreek (3.86%), 

clove (8.7%) and nutmeg (201.89%) over 1990-91. During 91-92, India 

produced spices worth RSo5210 crores. The year 92-93 witnessed an 

increase in export in rupee terms (Rs.383.06 crores) though there was 

decline in quantity (-6%) and value In dollar terms (-12%). Export 

increased in value terms for pepper (12%), large cardamom (70%), 

turmeric (47%), coriander (67%), cumin (100%), fennel (75%), fenugreek 

(23%), other spices (84%), curry powder (20%) and spice oils and 

oleoresin (17%) over 91-92 export figures. There was reduction in 

export cf small cardamom, c h i l l i , ginger, celery, other seed spices 

and garlic. World trade cf spices in 92-93 was 4.5 lakh tonnes 

valued at US $ 1500 million and India's share was 1.23 lakh tonnes 

(27%) valued US $ 131 million (9%). The export target of spices 

during 93-94 is 1.5 lakh tcnnes valued Rs.500 crcres. To achieve 
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the target, an increase by 22% in export cf spices is imperative. 

Based on the projected growth rate assumed by the International 

Trade Centre, the world import cf spices i f l ikely to touch 6.25 

lakh tonnes by 2001 AO. This is expected tc be of the value cf US 

$ 2200 tc 3000. The report cf the Fcrum for increasing Export of 

Spices targets 25% cf the market in value terms by India. To 

achieve the above objective, we need tc make time-bound prcgrammes 

for research towards attaining quality improvement, value addition, 

packaging, market promotion and crisis management. Our failure in 

expert cf spices was mainly due tc ncn-ccmpetitive pricing and 

fluctuating and non-reliable supply. Increasing productivity per unit 

area is the alternative to ensure higher income tc cur farmers. Our 

strength tc achieve the target of getting 25% of the market in value 

terms l ies ' in a Mferge number cf spices we grow, a substantial 

breakthrough is needed in production technolcgies in the 54 different 

agro-climatic zcnes spread in the ccuntry. The potential cf all zones 

to grew spices and above all effort cf well-trained and experienced 

scientific man power end committed farmers are needed. 

India has so far been concentrating on bulk production and 

distribution of spices. Oils and clerresins, spice powders and mixed 

spices in consumer packs have ccir.e to stay. New products l ike 

dehydrated green pepper, freczed dry green pepper, frozen green 

pepper, sterilised spices etc. are entering the market. I t is 

possible tc target a 30 per cent annual grcwth rate in oils and 

olecresin provided production and research back-up are ensured. 

High curcumin iurmeric, high colour paprika, l ight pepper, f ibre less 

ginger e'tc. tr6 a few desirable spice types. 

Policy to boost production and export of spices 

Investment in spice production under Central Sector Schemes 

was only Rs.5.74 crores during 91-92 and is new enhanced tc Rs.150 

crcres during 92-97 (VIII Plan). Out cf th is , Rs.50 crores dro 

earmarked for spices development in Kerala alone. Measures are. 

taken tc frrm spices districts (Idukki and Wynad), small farmers' 

agro-business consortium, Indian spices logo and brand promotion, 

market intervention and special subsidies during 93-94, These policy 

measures and financial commitments wculd raise the growth rate cf 4% 

in VII Plan tc targeted 10% in the VIII Plan. 



Research attainments and future programmes 

CcnsidefaBle increase in productivity has been achieved due 

tc research efforts in pepper, ginger, turmeric, cardamcm and seed 

spices. Through the All India Cccrdinated Research Project en 

:SplGC-s, 5 high-yielding varieties and hybrids in black pepper, 5 in 

s ra l l cardamom, 3 in ginger, 12 in turmeric, 11 in coriander, 3 in 

cumin, '4 iri fennel anc! 4 in fenugreek dre released. The national 

average yidld of pepper is 290 while yield at research staticij is 

2445 kg/ha. In cardamom, the national average yield is 75 kg while 

yield' at research station is 450 kg. In ginger, naticnal average yield 

i s : 2421 kg whereas in research station, i t is 8250 kg. Yield gaps 

between naticnal' average yield and highest yield recorded is T.72 in 

coriander, 5.15 in cumin and 1.92 in fennel. The immediate need, is 

effective transfer of technclogy from research stations to the farmers' 

f ie lds. -• Attempts are' also made to identify main prcductiion 

:ccnstraint§ arid work out'appropriate economic production strategies. 

Development of rapid mLfltiplicaticn methods in black pepper. 

Piper - colubrinum, P. nigrum grafts to withstand constraints, bush 

pepper deVelcpment, evaluation of segregating progenies of Piper 

nigrum, synthesis aî d ut i l i ty of aneuploids and euplcids in P. nigrum, 

heterosis breeding for ' fded-types, utilisation of Pj_ colubrinum to 

transfer resistance to Phytbphthc'ra foot rot and nematodes, 

standardization of tissue and cell culture techniques in f j_ nigrum and 

P. colubrinum, inductit-n of somaclonal variations for disease 

resistance arid their uti l isation, evolving drought and. shade tolerant 

lines, and biochemical bases of disease and pest resistance dre a few 

areas of'research, demanding immediate attention. 

In small cardamcm, projects on intdrcultivar hybridization and 

selection for evolving high yielding and high quality lines, breeding 

for disease resistance, propagation studies, breeding for idectypes, 

quality analysis etc. are continued. Induction of fe r t i l i t y and seed 

set through polyploidy and mutations, screening and evaluation of 

germplesm for pest and disease resistance, induction of somaclonal 

variations, establishment of cell culture' systems and quality analyses 

are areas of research in ginger. In turmeric, breeding for high yield 

and high quality and studies on rhizome development are to be 

pursued,' 
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India imports tree spices, worth Rs.25 crcres annually. Need 

for strengthening research en these spices is therefore fe l t . Nutmeg 

and cinnamon are now included in the All India Coordinated Research 

Project on Spices, These tree spices and the allspice are receiving 

special attention for vegetative propagation. Evaluation of epicctyl 

grafts in nutmeg, approach grafts in clove and cuttage in cinnamon are 

in progress et National Research Centre for Spices at Calicut. 

Input requirements of spices for optimum producticn under 

intensive cultivation in different cropping systems have to be worked 

out. Nutritional, water and micro-climate requirements and their 

intellection, micro nutrient studies etc. of black pepper, small 

cardelmom, ginger, turmeric, nutmeg, clove, cinnamon and allspice'^ need 

to be determined. Organic and ecc-spices fetch better returns. This 

necessitates emphasis en organic farming and related aspects. Spices 

farmers in Kerala and Karnataka are small land holders practising a 

multiple cropping system. Coffee-cardamom, coffee-pepper, ccffee-

cardartiom-pepper, ccffee-clove-nutmeg-allspice, coffee-pepper-' 

cardamom-tree spiceS etc. are a few of the predominant cropping 

systems. Arecanut and coconut-bas6d spices cropping systems are 

also commonly' followed. Research needs of the above systems art to 

be met to realise maximum returns per unit of space. 

Spices are attacked by an array rf insect pests and 

nematodes, 'Pcllu beetle' top shoot bcrer and cccdids in black 

pepp6r~̂ ^ shoot and capsule bcrer and root grubs 'in cardamom and 

shoot borer in ginger are a few of the majar pests. Nematodes 

Radophclus similis and Neloidogyne incognita are equally damaging to 

spices. Evaluation of spices for sources of resistance/tolerance to 

major pests/nematodes, biological control and use of phercmones in 

pest control and management of crop combinations and rotations' to 

minimise insect damage are to be pursued. 

Phytophthora foot rot , 'pc l lu ' disease, slow decline and 

stunted disease in black pepper, 'kat te ' , rhizome rot , 'kokke kunt' 

and Nilgiris necrcsis' in small cardamom, rhizome rot , leaf spot 

(Phyllcsticta) and bacterial wil t in ginger continue to be major 

diseases. Biology and ecology of diseases, extracti irn and 

characterisation of plant-based entifungal compounds to manage 

Phytophthora foot rot of black pepper, development of integrated 

disease management, studies en flower fa l l in nutmeg and clove and 
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management cf pests and diseases cf seed spices through biclogicsl 

means are areas fcr concerted researchc 

Production cf breeders/nucleus planting materials, rapid 

multiplication cf elite planting materials, t raining cf trainees and 

farmers in high production technology in black pepper and cardamom 

etc. are a few cf transfer of technology activities to be pursued. 

Environment-friendly spice culture 

Organic spices fetch premium prices. Use cf plant protection 

chemicals leads to residual toxici ty in spice products. Bio control 

cf pests and diseases is another area, where useful information need 

to be generated. 

The National Group Meeting of Workers cf the All India 

Coordinated Research Project on Spices would be deliberating en these 

vital issues. Time-bound technical programmes need to be formulated 

and implcTirented. I wish the deliberations grand success. I look 

upon the Scientists working in the project for a committed time-bound 

approach tc bring back India to the pride cf place i t deserves as a 

global leader in spices. 

oooooooooo 



Technical Sessicn I : CROP IMPROVEMENT, PHYSIOLOGY 

& BIOCHEMISTRY 

Chairman : Dr.M.K.NAIR 

Rapporteurs : Dr.B.SASIKUMAR 

Dr.K.K.IBRAHIM 
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Techniccl Sessi'n I : CROP IMPROVEMENT. PHYSIOLOGY & 

BIOCHEMISTRY 

1. Number cf papers presented : 44 

2. Centres where wcrk was dene : 14 Centres and 3 participeting 

centres 

3. Ncn-perfcrming centres i f any : Nil 

4. Brief descriptirn cf the wcrk drne and salient results repcrted : 

Black pepper : Cultures 239, 54 and 331 gave highest yields in 

the MLT during the last four years at Panniyur. Amcng the rpen 

pcllinated (OP) prcgenies Cul.1558, Cul.5128, Cul.5834 are 

premising at Panniyur. 

Cardam'-m : High yielding selections in cardamrm v iz . , P-3 and 

PC-5 arc under pre-release multiplication. Other cerdcmrm 

clcnes Cl-b92, P-20, Cl-683, Cl-802 at Mudicere, APG-7, YC-14, 

YC-I at Yercaud, PTS-10, PV-4, PV-12 and PV-3 at Pampedumpara 

are premising. 

Ginger : The V-E/,-4 a vecetative mutant in ginger is quite 

premising at Pcttangi, Ginger c^llectirns v i z . , SG-674, SG-547 and 

SG-666 at Pettangi, SG-547 and V^S-j-2 at Selsn are premising. 

turmeric : High yielding turmeric mutant PTS-19 (OUAT) and 

TC-2 (TNAU) ere in the process cf pro-release multiplication. 

Seed Spices : Promising lines in Coriander, fenugreek, cumin & 

fennel were identified in MLTs. 

RECOMMENDATIONS / DECISIONS 

I. BLACK PEPPER 

1) The Chintapalli centre wil l collect planting inaterial from 
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NRCS, Celicut immGdiately fcr MLT g3|: f i l l ing 

2) The MLT-IV (1991) wi l l be laid cut at all the Centres 

3) Premising cultures under MLT shculd be evaluated in farmers' 

fields besides being evaluated at the Research Station 

4) Experiments already identified under MLTs (1993) should be 

started at (Chintapalli and Thadiyankudisai). Scientist from 

Thadiyankudisai requested f r r the allotment cf MLT-IV (1991). 

(Action : TNAU / NRCS / Panniyur) 

5) Thadiyankudisai wi l l be e participating centre 

I I . CARDAMOM 

1) Multilccaticn t r ia l (MLT-II 1988) 

This t r ia l wi l l be initiated at Pampadumpara in 1994 

2) Hybridization and selection experiment at Mudigere 

Five suckers each of the frur superior l ines' wil l be given tc 

NRCS by Mudigere for micropropagation (Mudigere) 

3) MLT series-I l l (1991) with Malabar types wil l be taken u^ at 

ICRI and RRS Thadiyankudisai in the current season 

4) Fcr MLT series-Il l (1991) with Mysore types, the planting 

materials wil l be supplied to Appangala from Myladumpare 

(Acticn: Myladumpara) 

I I I . LARGE CARDAMOM 

1). A Group Meeting wil l be conducted preferably at Gangtck 

during 1994 to chalk out the detailed technical programme 

(Directors, NRCS / DCASD) 

IV. GINGER 

1) In init ial evaluation t r ia l cf ginger at Solan, the f ibre content 

and dry recovery should be evaluated 
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2) The ccnversicn deta cf ginger yield frcm experiments cf 

Pcttangi wi l l be checked (Project Cccrdinatcr) 

V. TURMERIC 

1) Turmeric samples frrm ini t ial evaluaticn t r ia l at Pcttangi wi l l 

be sent tc Sclan fcr estimating cur'cumin (Pcttangi & Sclan) 

2) Turmeric dry recovery wil l alsc be recorded at Pcttangi 

3) High curcumih varieties wi l l be tested at Jagtial & Pcttangi 

centres 

4) The Sclan centre wil l work only en ginger. Nc new experiment 

en turmeric need be taken at Srlan (Sclan) 

5) All centres wil l send s?mples tc NRCS fcr quality evaluaticn 

6) There was a request fcr treating Bhavanisagar as a voluntary 

centre fcr Turmeric. The Workshop approved the proposal 

(Action : AD6 PC). 

VI . CORIANDER 

1) lET and MLT (1989). Samples wi l l be sent tc TNAU, 

Coimbatcre for evaluation cf varieties for ci l content (Action : 

All Centres) 

2) Stability analysis is tc be dene on the four year data and 

results tc be reported (Action : Guntur) 

3) MLT-I (1989) ; At all Centres where the MLT is conducted 

fcr four years, i t wi l l be Concluded and a new MLT started. 

A committee constituted under the chairmanship cf 

Or.Irulappan, Dean (Hort . ) , TNAU wil l finalise the varieties 

and ether details cf lET & CYT Experiments in seed spices. 
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VII. CUMIN 

1) The MLT-I (1989) wi l l be ccntiniied fcr cnc mere year and 

perfrrmancG evaluated (Jcbner & Jagudan) 

2) Hisar wi l l cease tr be a Centre fcr research en cumin in view 

cf high disease incidence 

3) Inclusion cf celery at Hisar wil l be discussed at the Plenary 

Session 

V I I I . F E N N E L 

1) The MLT-I (1989) wi l l be ccntinued fcr cne mere year and 

perfcrmance evaluated (Jcbner, Jagudan and Hisar) 

IX. FENUGREEK 

1) lET be ccntinued fcr c''.3 more year and performance evaluated 

(Ccimbatcre) 

2) Frcm the four years yield data of MLT-I 1989 at Jcbner, 

yield during the peer seascn shculd be deleted and re-analysed 

tc see i f any worthwhile infcrmaticn can be derived. 

3) At Jagudan, the data rn pooled analysis of variance may be 

re-examined. 

4) The MLT at Guntur is tc be concluded and final report 

submitted tc PC (Guntur) 

5) A Committee constituted under the chairmanship cf the Dean cf 

Horticulture, TNAU will finalise the varieties and details cf e 

new MLT. 

5. Reccmmendations ready fcr ) Suitable varieties have been 

transfer tc extension agency, ) proposed fcr release in 

i f any ) Sessicn-VI - Variety Release 
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6. Prrgramme prcpcsed fcr next year 

a) Ongring exreriments : All the cngcing ext^eriments wi l l 

continue except the ones which 

are reccmmended tc be closed 

b) New experiments : 

I . Coriander 

1) Initial Evaluation Trial 

First maintain germ plasm fcr twr years and then promote 

cultures fcr lET. The experiment wi l l be laid cut in the 

following Centres: Jrbner, Jagudan, Guntur, Hisar, Dhcli, 

Ccimbatcre. 

Nc. of entries : 9 lines + control (recently released 

variety cf respective centre as control) 

Design : RBD with 3 replications 

Plot size : 30 x 10 cm (3 rows/each entry) 

Observations : 

1) Days to 50% flowering 

2) Plant height 

3) No. cf branches 

A) Nc.cf umbels/plant 

5) Nc. of umbelets/umbel 

6) No. cf seeds/umbel 

7) Reaction tc pests and diseases 

8) Yield/plot/ha 

9) Oil content 

10) Days tc maturity 

11) Percentage cf splitt ing 

12) Weight cf 1000 seeds 
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2) CcmpargtivG Yield Trial : 

The experiment wi l l be laid tut in the fcllcwing Centres: 

Jcbner, Oagudan, Guntur, Hisar, Dhcli and Ccimbatrre. 

Nc. cf entries : 10 + 1 check = 11 

(Each centre wil l give 2 pKcmisinc entries frcm their lET) 

Design and Observation : >ame as in lET 

Entries 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

CC ^62 

CC 964 

ATP 77 

. ATP 102 

DH 36 

DH 38 

JCO 64 

JCO 123 

UD 446 

UD 447 

Check 

3) CYT fcr Green (leafy) t y r e j 

The experiment wil l be laid cat in the folic wine Centres 

Crimbatcre, Dhcli, Guntur 

Nc. cf entries : 12 (11 + 1 Iccal) 

Design : RBD 

Replication : Three 

5 Entries frcm Oagudan 

6 Entries frcm Jcbner 

Observations : 1) Pl?nt height at 45 DAS 

2) Green yield 

3) Nutrient content 
4) Productivity (per day) and eccncmics 
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4) Kutaticn breedinc in Crriender : 

The twc centres Ccimbetcre & Jcbner will Ccntinue the 

experiment 

II. CUMIN 

The fcllcwing experiment will be laid cut at the twc Centres 

Jcbner & Jacudan 

1) Germplasm 

2) lET - 9+1 (Lccel check) (Jagudan centre) 

3) CYT - Onccinc trial will be ccntinued 

(and the desicn and cbservaticns as in the previous case) 

III. FENNEL 

The experiment will be laid cut at all centres : Jcbner, Jacudan & 

Hisar 

1) Germplasm 

2) lET 

3) CYT 

Only Jacudan centre 

Only Jacudan centre 

Jcbner I Jagudan will ccntinue the trial 

(Hisar will ccntinue this experiment fcr rne 

mere year) 

IV. FENUGREEK 

The experiment will be laid cut in the fcllcwing centres : 

Jcbner, Jagudan, Guntur, Ccimbatcre, Hisar and Dhcli 

1) Germplasm 

2) CYT 

Fcr all centres 
Nc. cf entries ( 8 + 1 ) 
1) CF 169 
2) CF 390 

3) HM 103 
4) HM 141 

5) J Fenu 145 
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6) J Fenu 149 
7) UM 143 

8) UM 144 

9) Check 

Plrt size : 4.0 x 2.4 m 

Design : RBD with three replications 

3) Mutation breeding : Jcbner and Crimbatcre 

V. CELERY 

Hisar & Solan centre wi l l collect germrlasm and carry out evaluation 

GENERAL DECISIONS : 

1) Special items of work identified (net under Co-ordinated Project) 

are: 

a) Jacudan centre wil l initiate breeding in Cumin and Fennel 

b) Guntur centre wil l take breeding work in Coriander (composite 

cf early varieties) 

c) Dholi centre may alio work on (Nigella sativa (Black cumin) 

and Omum (Ajowan) 

2) Next group meeting (Scientists) on seed spkes wil l be held at 

Hisar in 1994 before thd harvest of crop. 

3) Action taken en the recommendations cf the XI Workshop wil l be 

discussed while presenting the report of the concerned centres. 

FUtURE THRUST 

1) \ The premising cultures of black pepper are to be evaluated for 

their quality parameters and disease resistance. Only those 

cultures with high quality parameters (piperine and oleoresins, oil) 

are to be included in the comparative yield evaluation tr ials (All 

pepper centres) 

2) Efforts are to be directed to breed varieties for tolerance tc 
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'katte' diseesG (N'udicere & Sekleshfur) 

3) Eveluaticn cf rinrer varieties are facinc prcblems in traditicnal 

areas, due tc soft ret disease, and therefore must be evaluated in 

ncn-traditicnel areas. Ten premising varieties under test at NRCS 

wil l be given t r Prttangi (NRCS). 

4) In view cf the large number cf high yielding varieties released in 

turmeric, there is a need tr ccncentrete en develcping varieties 

preferred by importers (high curcumin content) (Action : Turmeric 

centres) 

5) Breeding for resistance should receive top pr ior i ty in grain spices 

as even yield evaluation tr ials arc net giving conclusive results due 

tc wilt disease of coriander and blight cf cumin (Jcbner & 

Jagudan). 

6) Leafy spices (Coriander i fenugreek varieties) wi l l receive 

increased attention. All the centres can identify the varieties and 

lay cut MLTs tc identify the leaf type (Ccimbatcre & Jcbner). 

7) Tree spices research wil l also receive pr ior i ty . 



Technical Sessirn I I : GENETIC RESOURCES 

Chairman : Dr.K.V.PETER 

RaprcrtGurs : Dr.S.L.DASHORA 

Mr.B.KRISHNAMOORTHY 
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Technical Sessirn I I : GENETIC RESOURCES 

1. Number cf papers presented : 13 

2. Centres where work was drne : 15 

3. Nrn-perfcrming centres i f any : Nil 

4. Brief descript ion cf wcrk dene 

and salient results reported : 

1) BLACK PEPPER : Panniyur centre has 193 cc l lect icns, Sirsi 50, 

Chintapell i 29 and Yercsud 102. The 117 wi ld pepper 

germ plasm f r rm Panniyur (KAU) has been shifted to RARS 

Ambelevayal (KAU). Panniyur centre has ident i f ied KM-I , KM-

111 and Sullia as prcmisinr; black pepper accessions. 

2) CARDAMOM : Mudigere, Fsmpadumpara and Yercaud have 245, 87 

and 35 accessions respect ive ly . Accessions PV-34 and PV-35 

are reported to be superior at Pampadumpara. At Mudigere 

CL-683, CL-692, 83(A) and P-15 were found to be superior in 

giving maximum suckers/ plant. 

3) GINGER : Pottangi has 146 and Solan 152 col lect ions. At 

Pcttangi Rajgarh Local and Sisaguda local were ident i f ied as 

the most premising cnes. 

4) TURMERIC : Pottangi has 186, Solan 146 and Jagtial 147 

entr ies. ' At Pottangi cut of 139 ccllecticns evaluated, 

Vcntimtitta of C^ aromatica and CAM-3 among £ ^ amada were 

found to be most promising. 

5) SEED SPICES : In cumin, Jcbner has 220 and Oagudan 272 

col lect ions, in coriander germplasm, ccl lecticns cf 445, 445. 

120, 189 at Jcbner, Jagudan, Guntur and Coimbatore 

respect ively are being maintained. A germplasm collection cf 

84 and 287 in fennel arc being maintained at Jcbner and 

Jagudan centres. They have 142 and 183 fenugreek col lect ions, 

fc l lcwed by Coimbatore with 104 and Guntur 70 accessions. 
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In ccriander, 3 accessicns frcm Jcbner end 12 sccessicns 

frcm Jagudan wet*e identified as premising. Seven accessicns 

in cumin were identified as prrroisinc at Jcbner. At Jagudan, 

4 exctic accessicns were identified as resistant tc wilt. In 

funnel 6 accessicns were fcund tc be mcst premising at Jcbner. 

19 entries were identified in fenugreek as havlhg lew incidence 

ef pcwdery mildew, while 7. shewed lew incidence cf rcet ret 

at Jcbner including the mutant ebtained frcrfi Tamil Nadu. At 

Guntur, Lam Selectien-1 recerded best. Ace.258 recerded 

maxiiiium yield at Ccimbetcre. 

6) TREE SPICES : Elite trees cf clcve and nutmeg were identified 

by the Yercaud centre. 

RECOMMENDATIONS / DECISIONS 

I. BLACK PEPPER 

1) A jcint team ef Scientists frcm KAU, UAS and NRCS may be 

fcrmed fcr ccllecticn cf pepper wild type. In Kerala (NRCS» 

KAU), Karnataka (NRCS, UAS), in Tamil Nadu (NRCS & TNAU). 

If NBPGR Is willing tc jcin they may alsc be included. An 

alternative centre fcr cultivated germ plasm will be at 

Panniyur, ether centres (ether than NRCS) and Panniyur will 

be ccncentrated en wild ccllecticn. (Acticn : NRCS, KAU, 

NBPGR, Prcject Cccrdinatrr). 

II, CARDAMOM 

1) Breeding fcr ' Kattc' tclerance: Wcrk en 'Kattc' disease 

tclerance with special emphasis en 'Natural Katte Escapes' has 

tc be intensified (Acticn : Saklespur, Appangala, Mudigere) 
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III. GINGER 

1) At Frttangi, 10-15 premising accessicns may be evaluated 

having Irw fibre and hich clecresin ccntent. Premising 10 

lines frcm Natirnel Research Centre fcr Spices may be tested 

there. Pcttangi may be a load centre fcr ginger germ plasm. 

IV. TURMERIC 

Wcrk cn turmeric may be disccntinued at Sclan. 

V. CORIANDER 

Oil ccntent may be estimated frcm germ plasm accessions fcr 

identifying quality accessirns. The Centres will send samples 

tr Crimbatcre (Acticn : crncerned Centres). 

VI. CUMIN 

Fcur wilt resistant lines identified at Oagudan may be tested 

at Orbner. The materials will be supplied by Jagudan centre. 

VII. FENUGREEK 

In fenugreek, Guntur and Ccimbatcre centres will wcrk en 

vegetable type cf fenugreek. 

VIII.TREE SPICES 

Discussicns may be held with the Tree Spices Breeder at 
Natirnal Research Centre fcr Spices, Calicut regarding elite trees 
identificaticn. The Director rf Hrrticulture & Plantation Crops, 
Gcvt. cf Tamil Nadu will permit the TNAU tc collect the required 
scion and root stock materials from the mother trees available at 
State Horticulture farm at Kallar-Burliar and Ccurtallam fcr 
vegetative propagation of nutmeg in a large scale (Action : 
Yercaud). 
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Future thrust 

Wild pepper crllecticns wruld be strengthened tc Identify 

srurce cf resistance tc Phytcphthrre fcr t r r t and burrowing 

nematcde (Radcphclus s imi l is) . 

Cardamcm cermplasm wculd be further enriched by natural 

Katte escapes, Krkke kundu (Mudicere, Saklespur, Appangala) 

Ginger germplasfn wculd be evaluated fcr lew f ibre content, 

high clecresin and resistance tr srft r'ct (Sclan & Pcttangi) 

High curcumin lines in turmeric with higher driage wculd be 

further collected. (Acticn : NRCS, Jagtial, Pcttangi) 

Seed Spices germplasm needs enrichment by introduction frcm 

Bulgaria, Morocco etc. (Actirn : NRCS, NBPGR, PC) 

Tree spices need enrichment by exotic introduction 

(Action : NRCS / NBPGR). 
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Technicel Scsskn I I I PLANT PROTECTION 

(PATHOLOGY & ENTOMOLOGY) 

1 . Mumber r f ropers p'^esented Except ICAR Research Complex, 

Ganrtrk all the centres 

pcrt ic ipeted and presented 

the i r repcrts 

2. Centres where wcrk was dene 9 centres 

3. Men-perfermine centres, i f any Nil 

4. Brief descr ip t i rn r f wrrk drne 

and salient results rGrcrted Scientists frem various 

Ccerdinatinc Centres presented 

the present status and prooress 

cf work and were discussed at 

lencth 

PECOr^MENDATICMS / DECISIONS 

I. BLACK PEfPER 

1) The crgeinr experiments on Foot ro t and nematode 

management ere to be crn t i ruod. In the meanwhile i t is 

necessary, to review al l the present experimental prrcrammes 

thorouchly to decide upen the future experimental strategy 

for various centres. In ell experiments the ccst benefit 

(C/B) ratios are to be invar iab ly worked rut to assess the 

economic implications of adoption of the various 

technologies. 

2) In fcot rot disease maraooment, review f f the exist ing 

reccmmendaticns ef pasting celar region of pepper with 

Bordeaux paste up to 1 metre' above ground level is" needed. 

The available data on th is may be reviewed and appropriate 

decision taken (Action FC). 



k rrcup mcetinc rf Phytcirhthcra wcrkers is tc be crnvenod 

irrmedi?tcly tc review the present disease rrsanccement 

stretocy end tc fcrrr.ulate e new [-rcrrprntrc tc devekp lew 

cost disease menecement technrkcy. (Acticn : PC / NRCS). 

3) Experiments en the bic-ccntrr] cf fcr t ret usinr Trichrderrre 

sp- is tc be intensified end pursued actively with ? view tc 

devoirp ccrtrcl strategies. (Acticn : Ccncerned centres). 

4) Apprcved nrmencl?ture ( f r r t - r c t ; slew decline etc.) tc 

describe the diseases wil l have tc be used while repcrtinr 

the result. The technical prrcrerrrre is tc be fcllcwed 

unifcrmly in all the Centres. 

5) In funricide/insecticide evsluaticn t r ia ls , yield data is tc be 

prcvided wherever needed. The C/B ratios ere tc be 

worked out tc the extend possible. (Action : Pepper 

centres). 

e) A well knit rrcup manarerrcnt fcr pepper diseases is tc be 

formed by intocretinc crcp intensive prorramme in view cf 

varicus ocvelcpmentel ecencies takinc up the progreir.me, 

v i z . , Directorate cf Arecarut, Cccoa and Spices Devolopcrrent 

/ Department of Aoriculture/Hcrticultuo, Spices Board and 

NABARD. (Action : DCASD), 

7) Experimentation on Fhytophthora foct-rct and nematode 

management wil l continue for two more years in all the three 

Cfcrdinatinc centres. 

8) The f ield t r ia l for the control cf 'slow wi l t ' disease wil l 

be concluded after ccllectino this years data including yield 

(Action : Fenniyur). 

S) The studios en the ccrtrcl cf nursery diseases may be 

continued for cne more yeer at Panniyur. Sirsi centre 

should start the experiment in the ccming nursery season 

(Acticn : Panniyur / Sirs i ) . 



10) In the post infGstaticn survey, intensity cf the incidence is 

tc be Quantified rrcperiy by edcptinc [rc^cr rredinc scales 

(Acticn : Mudirere, F>i7iradumpare). 

11) The wrrk en cherrical crntrcl rf insect post at 

Pam pedum pare is tc ire undertaken in the ensuinc seasrn 

(Actirn : Pampadumpara). 

I I . CARDAMOM 

1) There is nc prcrress en the studies rn screening rf 

cardamrm varieties fcr resistance tc the Katte disease, at 

Kudircre due tr the nrn-availabil ity cf Plant Fathclcry staff 

in the centre. The Project Cccrdinatcr may take up the 

matter with" the UAS authorities and expedite pcsitirninr cf 

staff at the earliest (Acticn : PC). 

2) In few clones (D-163, D-547, D-446 and D-514) sources cf 

resistance tc the thrips end the sheet borer have been 

identified at the hudic re centre. This wrrk is tc be 

purused actively, and extended tc the Pampadumpara centre 

alsc. (Action : PC / Pampadumpara). 

3) Predatory fauna associated with Sciothrips cardamomi have 

been identified at Mudirere. Their predatory potential and 

amenability to larce SCPIC rearinc are to be studied. 

Survey for natural enemies of the thrips is to be taken ur 

at Pampadumpara also (Action : Hudicere & Pampadumr ara). 

I I I . G I N G E R 

1) At NRCS, i t is reported that seed treatment with Metalaxyl 

Mancozeb combination effectively controlled the soft rot 

disease. The data sc far renorated en- seed treatment 

experiments may be examined and suitable recommendations 

formulated (Action : PC). 

2) The technical prorrammo en biclcoical control cf rhizome ret 

of cinger was approved for Solan centre (Acticn : Solan). 



IV. CORIAr'DER 

1) Fungiciddl t r ia l en crein soculd ccntrcl has been ccncluded. 

The reccmmendaticn cf a r r ^y i i r Cerbendezim at 0.15̂  fcr the 

ccntrcl cf diseased is roedy fcr transfer. 

2) The experimental prccedure f r r screeninc ccriander varieties 

acainst Kelcidcgyne incccnita has tc be adcpted in the 

ocbner, Oacudan end Ccimbatcre centres unifcrmly. The 

pcpulaticn leads cf juveniles cf nemetcdes fcr incculeticn are 

tc be specified fcr edcpticn (Acticn : PC). 

V. CUHIN 

1) The results en seed treatment cf cumin with cerbendazim fcr 

ccntrcl cf the cumin wilt are ccnclusive end prcper 

reccmmendaticns are ready fcr transfer (Acticn : PC). 

2) The three year crcp rctaticn invclvinc cluster bean - cumin-

cluster bean - wheat - clu ':er bean - gram •• cluster bean -

mustard is fcund tc reduce the incidence cf cumin wi l t . 

The data are ccnvincinc end the reccmmendaticn is ready fcr 

transfer. 

GENERAL RECONMENDATION 

1) In view cf great ccrcern fcr reducinc the pesticide residues 

in spices and spices prcducts, i t is strcngly fel t that a cc-

crdinatinc. centre cf the AICRP en Pesticide Residues may be 

established in the NRCS Kczhikcde. 

2) Infrastructure fcr pesticide residue assay may he established 

at least in selected centres. Facilities fcr micrcbicassay 

using Drcscphila melanccaster may be develcped in centres 

where Entcmclccy staff pcsiticns are available cr l ikely tc 

beccme available. 



3) Sulphur residues in ccri?nder samples ebcve the permissible 

values have been repcrted in certain cases. This is mcst 

probably be due tc fumicaticn conducted with sulphur 

dioxide fumes. The post and microbial spoilage problems in 

coriahder and other spices may be taken ur fcr studies at 

selected centres. In ell these cases the terminal residue 

hazards may be assessed. 

^) The beneficial effects cf neem cake application fcr the 

manacetnent of nematodes end Fhytcphthora in black pepper 

ere reported from Cocrdinatinr centres. More in-depth 

studies are required on this aspect tc evaluate its effect en 

the burro wine and root knot nematode population and also on 

the soil population cf Phytcphthora in relation to beneficial 

funci l ike Trichcderme, Kyccrhizao etc. 

5) Collaborative procrammes en the post-harvest technology with 

reference to storace pests and diseases may be init iated. 

Recommendations reedy fcr transfer to extension agency, i f any : 

Coriander 

* Chemical control of grain mould by spraying with 

cerbendazim (0.1%) after 20 days of flowering significantly 

reduces grain mould of coriander (Coimbatcre centre). 

Cumin 

Management of cumin wilt 

Seed treatment : In three years t r ia l seed dressing with 

Bavistin and Carbendezim (0.1%) consistently reduced the 

wilt incidence (J<bner centre) 

Crop rotation for reducing cumin wilt : In the cumin wilt 

hct spots areas a 3 years crop rotation of cluster bean, 

cumin, cluster beans wheat, cluster been end mustard can be 

followed to effectively reduce the wilt incidence (Jobner 

centre). 



6. PrccrammG prcpcsed fcr the 

next year : Alreedy indicated 

7. General remarks : Nil 

Future thrust 

1) Varieties/cultures identified as tclerant/resistant tc pests and 
diseases shculd be tested under heavy incculum pressure cf 
respective crcanism{s) under ccnrenial weather ccnditirns. 

2) Work en biccrntrcl rf pests and diseases needs a creat deal cf 
stress and implications. 

3) Use cf bicccntrcl fcr pest and disease menacement 

4) Residue analysis fcr the pesticides in spices & spice products. 

5) Ccllabcrative wcrk en pest harvest spcilare rf spices and spice 
products due tc insects/mites/diseases. 

6) Develrpment cf integrated pest and disease management 
technclocies. 
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Technicel Sessicn IV : GROUP DISCUSSION ON PLANTING 

MATERIAL PRODUCTION & 

DISTRIBUTION OF SPICES 

The Cheirmen in his intn ductrry remerk cutlined abcut the 

develcptrent prccrammos rf Dircctrrete r f Cccce, Arecanut ?nd Spices 

Develcpment, under Ministry cf Agriculture end briefly cutlined the 

three t ier system cf devclrpmentel prcrrammes underteken by the 

Directcrate. I t was emphasized th^t rnly high yielding and proven 

varieties cf spices wil l be utilised f r r multiplicaticn and 

distribution, 

Mr. Ujcar Singh, Director cf Horticulture, Tamil Nadu briefly 

outlined the renuirement of planting materials of the state. I t was 

also agreed that only the varieties of pepper released frcm NRCS/KAU 

wi l l be utilised for iriultiplicaticn. 

Mr. Mathew Phi l ip, Joint Director r f Agriculture (Spices), 

Kerala cutlined the activities undertaken by the Government of Kerala 

regarding distribution of planting materials cf spices. 

Similarly officials from Governments of Andhra Pradesh, 

Hdryand and Madhya Pradesh brief ly cutlined the problems involved 

in the mutiplicaticn and distribution cf the planting materials of 

spices in their respective states. 

Mr.Sherme cf NABARD explained about the various facil i t ies 

available in the NABARD like lean for developmental programmes, 

R & D grants and training programmes etc. for the improvement in 

spices production in our country. 

Dr. O.K.George, Executive Director, Spices Beard presented 

the details of various schemes implemented by them for meeting the 

requirement cf planting materials of spice crops such as pepper, 

cardamom, ginger, vanilla and large cardamcm. 
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The f r l l fwing are the reccmmendsticns omenated frcm the 

deliber?ticns in the grrup meeting. 

RECOMMENDATIONS / DECISIONS 

1) The nucleus planting materials prcduced r t the SAUs and ICAR 

Institutes shculd be utilized fu l ly by the Develcpment Departments 

fcr further multiplication and distr ibut i rn. The materiel prcduced 

shruld be taken delivery by the Develrfment departments withfut 

any delay tc evcid damage in the nursery/stcrege. 

2) As far as possible, fcr large scale multiplication, the nucleus 

material of the improved varieties shruld be utilized tc the 

maximuin extent. 

3) The exchange of nucleus plertinc materials of different varieties 

should be facilitated among the implementing agencies. 

A) Since large number of demonstration plots are being laid out with 

improved varieties under Central Sector Scheme, development 

departments should attempt to reccver planting materials frcm such 

plots for further distribution. 

5} In clove, large scale production of seedlings may be continued. 

6) In the case of nutmeg, only grafts wil l be produced under Central 

Sector Scheme for which sufficient number of scion blocks should 

be established. Mother trees at Kallar-Burliy'-'r & Crurtallam wil l 

be utilised for making grafts. 

7) Institutional finance available frcm NABARD may be availed of for 

setting up of rurseries under private sector, for which nucleus 

material shruld be obtained frcm SAUs and ICAR institutions. 
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Special Sessicn : MULTILOCATIONAL CESS FUND 

PROJECT ON RHIZOME ROT OF 

GINGER 

The ff lie wine represGnted : 

1. Dr.S.K.Midha, Principal Scientist (Plant Prctecticn), 
Indian Ccuncil cf Afjricultura! Research, New Delhi 

2. Dr.Y.R.Sarma, Principal Scientist (Plant Pathdrgy) 
Naticnal Research Centre fcr Spices, Calicut 

3. Dr.N.P.Drhrrc, Dr.Y.S.Permar Univ. r f 
Hcrticulture & Fcrestry, Srlen 

4. Dr.P.K.Krshy, Principal Scientist & Actinc; Jrint Directcr 
CPCRI Recirnal-Statirn, Kayamkulrn^ 

5. Dr.K.V.Remana, Senirr Scientist 
NRCS, Calicut 

6. Dr.M.N.Venugcpal, Senior Scientist 
NRCS, Appancala 

7. Mr.M.Anandaraj, Scientist (SG) 
NRCS, Calicut 

8. Mr.S.Devasahayam, Scientist (SG) 
NRCS, Calicut 

9. Mr.P.Bclekrishnan, Research Asscciate 
NRCS, Calicut 

10. Mr.N.M.Usman, Research Asscciate 
NRCS, Calicut 

Dr. Midha in his intrcductcry remarks indicated that the 

project has ccme tr en end by 30th June 1593 at Sclan and the Udaipur 

centre wil l be crmpletinr 3 years by Septemtcr 1993. Since the wcrk 

at Bhubaneswar did net prccress rn the specified technical prcgramme, 

that alsc wi l l cease durinc Nfveiriber 1993. The reports were presented 

both by Dr.Sarrra and Dr. Cohrooc Dr. Lcdha frcrr- Udaipur and Dr. 

C.C.Rath from Bhubaneswar could not attend the meeting. Based on the 

results obtained at twc centres i e . , Calicut and Sclan, cord leads have 

been obtained specifically on the bicVcical aspect cf rhizome rot cf 

ginger. In all the three centres ie , Calicut, Udaipur and Solan, the 

etiological agents involved in rhizorrc rot and the nature of infecticn 

have been clearly established. Hcwover, their interaction with 

nematodes needs indepth study in future. Although the efficacy of 

biocontrcl agents has been prorrisinr in the Institute f ield t r ia ls , there 
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is an urgent nccessitj' tc devoirp arprcpriate delivery systerrs fcr l?rge 

scale f ie ld evalu?ticn under the farmers' crnditicn. The infcrmaticn is 

alsc available abcut the cctnpatibility cf bicccntrcl agents especially 

Trichrderme with systematic fungicide Ride mi l ; thus integrating scil 

sclarisatirn with a chemical seed treatment as well as bicccntrcl agents. 

There is a greet prrspect tc realise the cbjective cf the project en 

effective integrated disease management. With ,the cultivars that have 

been screened f r r resistance at Calicut as well as Sclan, nc high degree 

cf resistance has been fcund. Hcwever, healthy seed materials wi l l 

beccme an impcrtart ncn-cash input which can be integrated with the 

abfvo disease management prcgramme. Thus in general, the rbjectives 

by an large have been ful f i l led except fcr the large scale demcnstratirn 

cf the efficacy rf bicccntrcl agents. It has been suggested by Dr.Kidha 

that these prcgremmes have tc be continued to get meaningful feedback 

jnfcrmatien from Solan and Calicut centres. He alsc has suggested to 

brine cut a compiled report r f all the fnur centres on the infcrmaticn 

generated during the three yassr pericd cf the Project so that the 

information wil l be available for future reference. 

Pythium aphanidermeturr is involved in rhizome ret of ginger in 

Kerala, Ridrmil V\l *as a seed treatment has been fcund effective- Since 

Trichcdcrma is compatible with Ridomil an ad hcc recemmendaticn is 

made for seed treatment with 500 ppm cf Ride mi l . 



Technical Sessirn V : AGRONOMY & SOIL SCIENCE 

General Chairman : Or.P.RETHINAM 

Chairmen : Dr.I.IRULAPPAN 

Cc-Chairman : Dr.A.I.JGSE 

Raprcrteurs : Dr.K.SIVARAMAN 

Dr.C.T.ABRAHAM 



Technical Sessicn V : AGRONOMY & SOIL SCIENCE 

1. Nr. rf r?re>^s ri^esented : 11 

2. Centres where work Wrs dene : 8 Centres 

3. Ncn-perfcrming centres i f cny : Nil 

^. Brief descripticn cf wcrk : The prcgress rf wcrk dene 

were pi^esented and discussed 

In his crening remprks, the Cenerel Cheirman observed 

thst the research prrrremmes i r Arrr-nciriy and Sril Science need 

rc-crientrt irn tcwerds the emercinr trends. The Chairrnan in his 

intrcductcry remarks etrphssized innovative thinking in 

fcrmulctinc future research pre cram ir.es. 

RECOMMENDATIONS / DECISIONS 

BLACK PEPPER 

1) Regarding manuring / fert i l izer experiments leaf and seil 

analysis is tc be dene at least cnce in a yd^r. The 

Prcfessrr and Head, Dept. cf Seil Science and Agricultural 

Chemistry, KAU, Vellenikkar? wil l provide seil a.nd leaf 

analysis faci l i t ies fcr Panniyur Centre. In future 

presentation of yield data, the cumulative yield data cf the 

previous years and the data fcr the reporting y^idr ?rQ to 

be presented. An Adhcc scheme may be prepared fcr 

studying soil fe r t i l i t y and nutrient uptake in seed spices 

(Action : PC). 

2) In the irrigation cum fert i l izer experiment involving arecanut 

and pefper at Sirsi centre, incidence (f pestsj diseases 

should be recrrded. 

3) Manurial experimept involving arecanut and [Q^-^-QT at Sirsi 

centre is to be concluded and the final report send by 

December 1993 to the Project C( orclinator. 
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CARDAMCK, 

1) Manurial Gxperiment under a r t i f i c ia l shadG at Mudicere centre 

is t t be ccntinued f r r cne mere year. 

2) Ccmrleticn repr r ts fc r the experiments conducted rn 

cardamom at hRS^ Ycrccud ero to be sent by December, 1993 

tr the Project Crcrdinatcr . 

3) Final report for the manurial t r i a l conducted at 

Pampadumpare centre is t r be sent by December 1953 tc the 

Project Cocrdir.etcr. 

4) The nutrient t r i a l on cardrmrm at Pampadumpara is tc be 

re - la id with vecetatively prcpacated material during the 

current season. 

GINGER £ TURMERIC 

1) The NPK experiment on cincer at Pcttangi w i l l be ccntinued 

f c r one more yeer. 

2} The soil and plant analysis cieta dre tc be presented during 

the next croup meeting (Pcttangi and Jact ia l ) . 

3) Intercropping t r i a l at Pcttangi and Jagtial w i l l be concluded 

and repor t sent t r Project Coordinator. 

4) The crop rotation experiment in turmeric is t r continue for 

cne more year et Jagt ia l . 

SEED SPICES 

'1) The results of al l the cxreriments with f u l l details 

including data en econ'^mics w i l l be presented during seed 

spices croup meeting tc bo held rt Hisar during Apr i l 1994. 

2) The weed control experimcrts conducted on Coriander at 

Jobner w i l l continue for one more year. 
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3) The treetments may be mcdified as unweeded crntrcl end the 

treatments v iz . , 1^ , 15 ?nd 16 wi l l be mcdified as hand 

weeding cnce, twice and thrice respectively. Similar 

mcdificaticns may alsc be made in t r ia l r n ; fennel at Jrbner 

end Hisar. 

4) The fert i l izer and seed rate t r ia l en fenucreek at Jcbner 

wil l be concluded and ref.rrt sent tc PC by December 1993. 

5) The weed ccntrcl t r ia l at Jcbner wi l l be crntinuod fcr cne 

mere year end details en weed flcra (diccts and mcncccts), 

weed dry matter, scientific name and pcrulaticn cf the 

weeds are tc be reccrded. 

TREE SPICES 
I 

Fcr the tr ials en drip irrigation and use cf bicferti l izers at 

Yercaud, nutmeg crafts only have tc be used. 

GENERAL RECOMMENDATICNS 

1) Allahabad Agricultural Institute wil l serve as a Vclpntary 

Centne., -The Scientist may alsc^ submit an ad .hcc scheme en 

blapk jcumin (Nigella sativa) & Ajcwan based on specific 

problem areas of research. 

2) Centre rfcr^ .Water Resources Development', and .Management 

(CWRDM), Calicut wil l serve as Voluntary centre, fcr studies 

en water .manacefflent in.spices. • 

3) Experiments on fert i l izer use efficiency end .slew release 

fert i l izers ere suggested'fcr irrpcrtant spice creps. 

4) Crganic farming tr ials en important spices have been 

suggested under AICRF en S; ices 

5) Integrated Nutrient Management tr ials (INK), including bic­

fert i l izers have been suggested under AICRF on Sfices. 
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6) Crtppinc system trials invrlving rep per 5 tree spices ?nd 
ether crcfs ere suc;cested under AICRP rn Spices. 

5. Reccfnmendeticns ready fcr transfer 
tc extensicn agency i f any : Technrlrgies develrped ere 

mentioned under item Nr.̂  

6. Prc^remmos proposed 
for next ycsr 
h) - tTi-ccirg experiments 

the current , technical 
continue. 

Effect of 
fertilizer application end seed 
rate on yield of fenugreek has 
been concluded at Jobner. 

current , 
• , , • - » : 

rrcgrammes would 
The Project on 

b) New experiments 
(1) Effect of time of scwin, and spacing in fenugreek 

Centres 1) Hisar 2) Dholi 
3) Coimbatrro 

Experimental design R.B.D. 

Replications 

Plot size <' X 2.4 m 

Trestmcnts ?) Date of sowing = 6 

i) 5th September 1st Cct. 
ii) 20th September 15th oct. 
iii) 5th October 1st Nov. 
iv) 20th Octcber 15th Nov. 

vi) 20th Noveirber 
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I:) Spscing - 3 

i ) 15 X 10 err 

i i ) 221 X 10 cm 

i i i )30 X 10 cm 

Obsorvaticns tc be 
reccrded 1) P1?Pt height 45 days after 

scwinr ?t flcwcrinc; ?nd et 

harvest 

2) Dcys tc 50% f lcwer inr 

3) Number cf branches/plant 

'') NumLer cf prds/p lant 

i) Number r f seeds/pcd 

6) Seed y i e l d / p k t end/ha 

7) Bic l rc ic?! y ie ld /h? 

8) Hcrvest index 

Variety Recently releesed var iety r f 

the reci rn 

Ncte : The ebcve dates r f scwinc have been prcprsed with 

respect tc the Ncrth Western sub-t rcpicel parts r f India. 

Suitable chance in the dates ma> be- made in ether 

rer i rns acccrdinc tc the reouiremento 

(2) Increasing eff iciency cf f e r t i l i ze rs t y use cf rrgenics and 

slew release ccmprunds fc r black pepper 

Objective : Tc increase the eff iciency r f 

applied fe r t i l i ze rs in view cf 

the increase in f e r t i l i ze r ccst« 

Centre Panniyur, Si rs i & Chintepal l i 

Experiment design RBD 

Repliccticn 

Plct size 9 vines/treatments 
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Tre?.tmer.ts Centre! 

NPK fe r t i l i ze rs 

crc?Pic manure 

reccmmended dcse 

with 

et 

^6 

Reccmmended dcse cf N'PK 

f c r t i l i zd rs without crg?pic 

menure 

Fert i l izers @ 1/3 cf the 

recrrded dcse (Nemin 

treated uree ?nd crcsnic 

manure; FPly in twc 

T. -

spl i ts (June ii September) 

Fer t i l izers et 1/3 cf the 

recorded dcse (Nemin 

treated urea & rrgenic 

manure) fTTb ' in three 

sp l i ts (June, Auc. & Cct.) 

Fer t i l izer at 1/2 cf the 

reccrded drse (Nemin 

treated urea fc crcanic 

manure) applied in twc 

spl i ts (June & Sept.) 

Fer t i l i zer et 1/2 cf the 

recrrded dcst (Nemin 

treated urea & organic 

manure) apply in three 

spl i ts (June, Aur. & Oct.) 

Gbservaticn t i be roccrded Usual mrrphclf cical and y ie ld 

data tr be cr l lected 

Variety Released var iety 

Hnc : Full amount of P f c r al l treatments except control and 10 kr 

crcanic menure (FYM)/vine w i l l be applied as basal in the 

^ 2 ' ^ ^ ' ^ 5 ' ^6 ^ ^7 ^''catrrents. In T^, Tc;, Tg £ T^ urea 

w i l l be treated with 1% Nemin^ kept frr 24 hrs end app l ied. 



Technical Sessicn VI : VARIETY RELEASE 

General Cheirtnen : Dr.r.RETHINAM 

Cheirmen : Dr.C.K.GECRGE 

RcFprrteurs : Dr.H.M.CHAN'DRAPFA 

Fir.A.MANCHAR RAC 



Technical Sessicn VI VARIETY RELEASE 

Tc discuss the ri^ciicsels fcr <"elease cf varieties cf spices 

received frcm different cccrdinating centres a special technical sessicn 

was ccnvened. The prcfcrma prescribed by the Central Sub-Ccmmittee 

en crcp standards, nctificatirn and varfety release was fcllcwed fcr 

presentaticn. 

The dete perteining tc the fcllcwing crci;:s/vsneties were 

presented in the XII Wcrkshcp for recctr-mendaticn fcr release. 

Variety release prcpcsals 

SI. 
Nc. 

1. 

2. 

3. 

Centre 

Panniyur 

ICRI Regirnal 
Station 
Sakleshpur 

HAU, Hisar 

Crcp 

Pepper 

Cardamcm 

Ccriander 

Culture 

Culture 

SKP-14 

DH-5 

Nc. 

23S 

Remarks 

Reccijimendcd fcr 
Kerala State 

Reccmmended fcr 
Karnateke State 

liarydm. 

4. HAU, Hisar *Fenugreek HM-57 

*nct reccmmended fcr release 

In A.P.areas where 
Icnc; duration varieties 
are grcwn. The 
duration cf the 
variety is 135 days. 

Haryana 

a) BLACK PEPPER 

^) Culture 239 (Panniyur-5) was proposed by Panniyur Station, 

KAU, Kerala, and was recommended for release fcr Kerala 

State. I t is selected frcm the cpen pollinated progeny cf the 

local cultivar Perumkodi. Distinguishing mcrphclcgical 
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ch?.r5cters are cvato leaf with accuminte . t i p , shcrtcr 

interncdes. Stipule is f?int viclet at F'̂ cta"< '̂'<~us nature cf 

f lcwers. Spike is I rnr , varies, frcm 12cni t r 26cm with 

everage green berries cf 3.195 kg/vine, _ Dryacc 35.7U, 
Essential c i l 12.33% and piperine content 3.8%^ Mcst 

distinguishing feature is the Prctandrcus nature cf f lcwers. 

Ccmes up well under mcnccrcpping and ccmpanicn crcppinc 

especially with erecenut. Yield potential is 3076 kg/ha P 1100 

vines/ha. Data may be given with regard tc l i t re weight 

else. It is suitable fcr rrcwing in all pepper growing tracts 

cf Kerala, and has better abi l i ty tc survive under drought 

conditions. 

b) CARDAMOM 

'') SKP-14 : Proposed by Indian Cardamom Research Institute, 

Regional Station, Saklespur, Karnataka. Recommended fcr 

growing in Karnataka State.' I t is a Malabar type with Icng, 

bold capsules. Mere than 73% of capsules are above 7.5 mm 

diameter. Yield recorded is 599 kg/ha under irrigated 

condition which is 118% more than Iccal check. Under reinfed 

condition yield is 439 kg/ha (81.4% more than the local 

check). Data with regard to tolerance to the incidence of 

thrips may be given. 

c) CORIANDER 

1) DH-5 : (Hisar Anand). Proposed by Department of- vegetable 

crops, HAD, Haryana. Selected from the indigenous, material 

collected frcm farmers' f ield in Karnal distr ict (Haryana). I t 

is a dual purpose, mid^l-^te and high yielding variety with 

wider adaptability. Average yield under normal, ccnditions 

ranges from 1400-1600 kc/ha. Data is required on ci l content 

and splitt ing of the f ru i ts . Recommended fcr Hafya"^ ^^<^ 

k.P.' areas where long duration varieties are ; grown. The 

duration cf the variety is 135 days. 



c) FENUGREEK 57 

1) HK-57 : Prrpcsed by Dejrartment cf Vegetable crops, HAU, 

Herycna. Selected frcm the available germplasm ccllected frcrr 

Kurukshetr? distr ict cf l-'eryena. It is a quick grcwinr dual 

purprse, and hich yieldinc variety. Average yield under 

nrrrr,el ccnditicns ranees frcm 1600-1800 kg/ha. Nrt 

reccmmended fcr want cf sufficient deta. 

GENERAL RECCr̂ MENDATICNS 

1) 50 vines cf each pepre'^ variety 50 clumps cf cardamcm/ released 

shculd be maintained in concerned research station as maximisation 

plot. 

2) A note on Package of practices tc be followed for each variety 

reccmmended fcr release may be prepared and annexed with the 

proposal in future. 

3) The small seed samples of v*.rieties proposed fcr release may be 

displayed in Workshop in future. 



PLENARY SESSION 

Chairman : Dr.P.RETHINAM 

RappcrtGur : Or.A.K.SADANANOAN 



PLENARY SESSION 

The Plenary Sessicn was held en the afterncrn cf July 28, 

1993 under the chairmanship cf Dr.P.Rethinem, Asst. Directcr General 

(PC). The Chairman in his intrcductcry remarks ccmplimented the 

prcject scientists and the cccrdinatrr fcr the exercise dene f r r the 

last three days under the able guidance cf Dr.K.L.Chadhe, Deputy 

Directcr General (H r r t . ) . ICAR, New Delhi. Further the Chairman 

alsc appreciated fcr having included twc Special Sessicns cne each en 

"Planting Material Prcducticn and Distribution" and ether en 

"Multilccaticn Cess Fund Prcject en Rhizcme Ret cf Ginger" as these 

twc are vital issues in spices prcducticn. The heuse wished that 

ADG (Plant Prctecticn), ICAR, New Delhi should have participated fcr 

an effective discussicn en rhizcme ret ef ginger which is cne cf the 

burning problems faced by ginger growers. 

The Chairmen congratulated the wcrkers for having prcposed 

four new spices varieties cne each in pepper, cardamcm, coriander 

and fenugreek fcr release. Except fenugreek all the three varieties 

were recommended fcr release. The Chairman underlined the need to 

gather scientific infermaticn particularly en nutrition management of 

spices and the need of scil scientists associated with AICRPS 

programmes. He suggested to prepare an ad-hoc scheme fcr generating 

infcrmeticn ot\ nutrition management cf spices as there is a 3-4 fold 

increase in cost cf nutrients in the recent past. The house fel t that 

the data generated by each project is to be catalogued properly end 

the incidence cf pests and diseases recorded to get indepth 

information en the relationship between the treatments and the 

incidence of pests and diseases. 

In order to strengthen the investigation in large cardamom and 

seed spices in view of the increasing importance cf these crops I t 

was proposed to hold separate group meeting one each at Gangtok for 

large cardamcm and other at Hisar to take stock cf the problems and 

formulating detailed technical prccrammes fcr seed spices. The Hisar 

centre cffered to hold the meeting at the Haryana Agricultural 

University, Hisar during April 1994 before the harvest of seed spices 

crop. 
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The rrccoedings rf the' Technical Sessicns in the preceding 

twr and half days end the discussicns arrived at alcng with the 

recc minendaticns were presented by the respective sessicnal chairmen/ 

rapporteurs. Based en the discussirn the frllrwing decisions and 

recrmmendatirns were emerged. 

The technclcgy that were generated fcr different agrc-climatic 

regions by the investigation cf each project, which were recommended 

for transfer tc the farmers, were presented and discussed. The 

informations in detail are furnished in the report given under each of 

the technical sessicns. 

The three spices varieties that were recommended fcr 
release ?re : 

SI. Centre 
Nc. 

Crop Culture No Remarks 

1. Panniyur 

2 . ' ICRI Regional 
Station, 
Sak,leshpur 

3. HAU, Hisar 

Pepper Culture-239 

Cardemcm SKP-14 

Coriander DH-5 

Recommended for 
Kerala State 

Recommended fcr 
Karnataka State 

Recommended for 
Haryana, Andhra 
Pradesh areas 
where long dura­
tion varieties 
are grown as 
duration is 
135 days 

Based on the discussion the following decisions and 

recommenaetions were made: 

The Coordinator shell visit each of the Centres within three 
months cf the conduct of the Workshop for close monitcring of 
the work. 
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Pest harvest technckcy prcgramme mgy be taken up by 

AICRPS es the demand fcr spices in the internaticnal market 

is increasing 

Fcr additional requirement rf funds the centres may send 

detailed request with justificeticn sufficiently in advance. 

The Cccrdinating Centres wil l be respcnsible net cnly fcr 

nucleus seed/seedlings prcducticn but alsc fcr transfer cf 

technrlcgy fcr adaptive t r ia ls . 

A crcup meeting cf Phytrphthcra workers is tr be ccnvened 

immediatelly tc review the present disease management 

strategy and formulate effective programmes. 

Sclan centre wil l work only on ginger. No new experiment on 

turmeric need be taken at Sclan. The work' on turmeric may 

be discontinued at Sclan. 

Hisar and Sclan centres wil l collect Celery germplesm and 

carry cut evaluation, Hisar wil l cease tc be a centre for 

research on cumin, in view of high disease incidence. 

Dholi centre may also work on black cumin and Ajowan 

Jagudan centre wil l initiate breeding in cumin and fennel 

while guntur centre wil l take breeding work in coriander. 

Guntur and Coimbatcre centres wil l alsc work en vegetative 

type of fenugreek. 

Interverietal hybridisation in pepper at Panniyur may be 

treated as a University experiment. 

A jcint team of scientists frc m KAU, UAS & NRCS, NBPGR may 

be formed fcr crllecticn cf pepper wild types. 
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All the centres wil l send samples cf turmeric tc NRCS fcr 

quality evaluatirn. Seed spices germplasm need enrichment 

by intrcducticn frcm Bulgaria, Mcrr.ccr etc. Tree spices need 

enrichment by eocctic intrcductirns. 

The Wcrkshcp apprcved the prrprsal cf treating Bhavanisagar 

(TNAU) as a , vciuntary cetitre, Allahabad Agricultural 

University and CWRDM (Calicut) wil l else serve as voluntary 

centres. 



LIST OF FARTICIPANTS 

A. Gcvernment cf Kerale 

1 . Sri P.P. Gerrce 
Hcn'blG Minister f r r Acriculture & Animal Husbandry 

B. Indian Ccuncil cf Agricultural Rfiscarch 
Kr ish i Bhavan, New Delhi - 110 001 

2. Dr.K.L.Chadha 
Deputy Directrr General (Hort iculture) 

3. Dr.P.Rethinam 
Asst. Directrr General (Plantat irn Crcps) 

4. Dr.P.S.Midha 
Principal Scientist 

C. Project Cocrdinatcr 

5. Dr.A.K.Sadanandan 
NRCS, Calicut 

D. Spices Beard / Indian Cardamcm Research Institute 

6. Sri T.Nandakumer, IAS 
Chairman 

7. Dr.C.K.Gecrce 
Executive Director 

8. Dr.M.R.Sudarshan 
Scientist- in-charge 
ICRI, Saklespur 

9. Dr.V.Krishnakumar 
ICRI, Myladumpara 

10. Dr.Joseph Thomas 
ICRI, Myladumpara 

11. Dr.K.M.Kuruvi la 
ICRI, Myladumpara 

E. Govt, cf Ind ia , Directorate of Cocoa, Arecenut & 
Spices Development 

12. Sri E.Velappan 
Director 
Directorate cf Cocoa, Arecanut I Spices Development 
Calicut - 673 005, Kerale 

F. National Research Centre for Spices (ICAR) 
Marikunnu PC, Calicut - 673 012, Kerala 

13. Dr.K.V.Peter 
Director 
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14. Dr.Y.R.Serma 

15. Dr.K.V.Rfimana 

16. Dr.K.Siveramen 

17. Dr.G.N.Dake 

18. Sri S.Devesahayem 

19. Sri B.Krishnemrrrthy 

20. Sri fi.Anandaraj 

2 1 . Dr.B.Sasikumar 

22. Dr. T. John Zechariah 

23. Dr.Jrhny A.Kallupureckal 

2A. Sri N.M.Usman 

25. Sri P.Balakrishnan 

NRCS Cerdamcm Research Centre 
Heravanad PO, k};:[^^r)Q^^^, Karnataka 

26. Dr.M.N.Venugcral 

G. CPCRI, Kaseragcd / Palrde / Kayangulam 

27. Dr.M.K.Nair 
Directcr 

28. Dr.P.K.Krshy 
Acting Jcint Directcr 
CPCRI RS, Kayangulam 

29. Dr .K.U.K.Nambrr th i r i 
Scientist- in-charce 
CPCRI RS Palcde 

30. Dr.P.S.Ravindren 
Scientist 
CPCRI RS, Palcde 

H. NBF6R Regional Station, 
Vellenikkara - 680 654, Tr ichur , Kerala 

3 1 . Dr.V.K.Muraleedharan 
Principal Scientist 

32. Mr.V.A.Amalrej 
Scientist 
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Scientists f r rm Cccrdinating Centres 

Kcrela Agricultural University 

PAMPADUMPARA 

33. Dr.C.T.Abraham 
Asscc. Prrfesscr (Acrrnrmy) 
Cardemcm Research Statirn 
PampaduiTn-ara - 685 553 
Dist. I d u k k i , Kerala 

3^. Mrs. Maya Devi 
Assfc. Prcfessrr (Breeding) 
Regicnel Agricultural Research Station 
Ambalavayal - 673 593 
Dist. Wynad, Kerala 

35. Ms. Maicykutty P. Kathew 
Asst. Prcfesscr (Entcmclccy) 
Cardamcm Research Statirn 
Pamfadumpara - 685 553 
Dist. I d u k k i , Kerala 

PANNIYUR 

36. Dr. K.P. Mammrctty 
Asst. Prcfesscr ( P l . P a t h l r g y ) 
POf:per Research Statirn 
Penniyur - 670 141 
Dist. Cannancre, Kerala 

37. Mr .K.N. Satheeshan 
Asst. Prrfesscr 
Pepper Research Statirn 
Panniyur - 670 141 
Dist. Cannancre, Kerala 

Tamil Nadu Agricultural Universi ty 

CCIMBATORE 

38. Sri R.S.Azhakiamanavalsn 
Breeder 
Faculty cf Hcrt iculture 
TNAU, Ccimbatcre - 6<1 003 

39. Sri F.Salal Rajan 
J r . Pathclccist 
Faculty cf Hcrt iculture 
TNAU, Ccimbatcre - 641 003 

YERCAUD 

40. Sri L.Pugalendi 
Asst. Prcfesscr 
Hcrt icultural Research Staticn 
Yercaud - 636 602 
Dist. Salem 
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4 1 . Sri K.Manivannan 
Jr. Breeder (Hcr t . ) 
Hcrt lcul tural Research Station 
Yercaud - 636 602 
Dist. Salem 

University cf Agricultural Sciences - Bangalcre 

MUDIGERE 

42. Dr.H.M.Chandrapra 
Breeder 
Rericnal Research Statirn 
Mudigere - 577 132 
Dist. Chikmegalur, Karnataka 

43. Sri S.M.Shantaveerabedraiah 
Agrcnrmist (Hcr t . ) 
Rericnal Research Staticn 
Mudicere - 577 132 
Dist. Chikmegelur, Karnatake 

4<. Ms. C.Parvathi 
J r . Entcmclcgist 
Regional Research Staticn 
Mudigere - 577 132 
Dist. Chikmegalur, Kariiataka 

Universi ty cf Agricultural Sciences - Dharwad 

SIRSI 

45. Sri P.M.Gangadhararpe 
J r . Hort icul tur is t 
Acr icul tural Research Station (Pepper) 
SiVsi - 581 401 
Dist. Uttara Kennada, Karnataka 

45. Sri M.S.Lckesh 
J r . Pathologist 
Agricultural Research Station (Pepper) 
Sirsi - 581 401 
Dist. Uttara Kannade, l^arnataka 

Andhra Pradesh Acricul tural Universi ty 

GUNTUR 

47. Sri N.Hariprasad Rac 
J r . Breeder, (Hcr t . ) 
Regional Agricultural Research Station 
Guntur - 522 034 
Andhra Pradesh 
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CHINTAPALLI 

48. Dr.E.Neshabhushansm Reddy 
Hcrticulturist 
Recicnal Agricultural Research Staticn 
Chintapalli - 531 111 
Dist. Visakha, Andhra Pradesh 

49. Or.V.Chiranjeevi 
Plant Pathclrgist 
Segicnal Agricultural Research Staticn 
Chintapalli - 531 111 
Dist. Visaka, Andhra Pradesh 

JAGTIAL 

50. Dr.A.Manchar Rar 
Hcrticulturist 
Regienal Agricultural Research Staticn 
Jagtial - 505 327 
Dist. Karimnagar 

51. Dr.M.A.Rahman 
Jr.Pathclcgist 
Regicnal Agricultural Research Staticn 
Oagtial - 505 327 
Dist. K^irimhagar 

Gujarat Agricultural University 

JAGUDAN 

52. Dr.I.D.Patel 
Prcfesscr 
Spices Research Staticn 
Jacudan - 382 710 
Dist. MehSana, Gujarat 

53. Dr.G.M.Patel 
Jr.Breeder 
Spices Research Staticn 
Jagudan - 382 710 
Dist. Mehsana, Gujarat 

Rajasthan Agriculture University 

JOBNER 

54. Dr.S.L.Dashcra 
Breeder 
SKN Ccllege cf Agriculture 
Jcbner - 303 329 
Dist. Jaipur, Rajasthan 

55. Dr.G.R.Chaudhary 
Asscc. Prcfesscr 
SKN Ccllege cf Agriculture 
Jcbner - 303 329 
Dist. Jaipur, Rajasthan 
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55. Sri K.P.Jain 
J r . Pdthclrgist 
SKN Cdlere ci Agriculture 
v'cbner - 303 329 
Dist. Jaipur, l^ejasthan 

57. Dr.S.Acar'/a'' 
J r . Birchemist 
SKN CfllecG t f Agriculture 
Jcbner - 303 329' 
Dist. Jc-ipL-'̂ s Raj-\sthan 

Oriss? Universi ty cf Agriculture & Technclcgy 

POTTANGI 

58. Dr.D.C.Mchanty 
Breeder 
Hich Altitu'de Research Station 
Pcttengi - 764 039 
Dist. Kcraput, Crisse 

59. Mr. O.K.Dash 
JR. Breeder 
High Alt i tude Research Statlcn 
Pcttangi - 764 039 
Dist. Kcraput, Crissa 

Dr.Y.S.Parmar Universi ty cf Hcrt iculture & Fcrestry 

SCLAN 

60. Dr.B-.N.Kcrla 
Breeder 
Dept. r f Vegetable Crcps 
Dr.Y.S.Parmar University cf 
Hcrt iculture & Forestry 
Sclan - 173 230 
Himachal Pradesh 

6 1 . Dr.N.P.Dchrcc 
J r . Pathclcgist 
Dept. cf Vegetable Crcps 
Dr.Y S Parmar University cf 
Hcrt iculture & Fcrestry) 
Sclan - 173 230 
Himachal Pradesh 

62. Dr.R.K.Gcyel 
Asst. Birchemist 
Dept. cf Vegetable Crcps 
Dr. YS Parmar Universi ty cf 
Hcrt iculture & Fcrestry 
Sclan - 173 230 
Himachal Pradesh 
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J. New Centre 

Heryana Agricultural University 

HISAR 

63. Dr.K.K.Thakral 
Dert. cf Vecetable Crcrs 
HAU, Hisar - 125 004 
Haryane 

64. Dr.Avtar Singh 
Dept. cf Vegetable Crcps 
HAU, Hisar - 125 004 
Haryana 

K. Participating centres : 

65. Dr.C.AnchanaiD Alecia Pil lai 
Prcfesscr & Head 
Hcrticultural Research Staticn (TNAU) 
Pechiparai - 629 161 
Kenyakumsri 
Tamil Nadu 

66. Dr.Peter G.B.Vedamuthu 
Prcfesscr & Head 
Hcrticultural Research Staticn (TNAU) 
Thediyankudissai - 624 212 
Dindicul, Anna District 
Tamil Nadu 

67. Dr.K.Kumaran 
Asscc. Director cf Research 
Regional Agricultural Research Statiicn 
(Kerala Agricultural University) 
Ambalavayal - 673 593 
Dist. Wynad, Kerala 

68. Dr.K.Bhavani Sanker 
Asst. Prcfesscr 
Agricultural Research Staticn (TNAU) 
Bhavani Sager - 638 451 
Tamil Nadu 

L. Gcvt. cf Kerala / Tamil Nadu / Andhra Pradesh / Pcndicherry / 
Madhya Pradesh / Haryana 

69. Sri Ujagar Singh, IAS 
Director cf Horticulture 
Gcvt. cf Tamil Nadu 

70. Mr. Mathew Philip 
Jcint Directcr cf Agriculture (Spices) 
Gcvt. cf Kerala 
Vikas Bhavan 
Trivandrum - 695 033 
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7 1 . Sri P.Sreenivass Reddy 
Jr in t Dircctcr cf Agriculture 
Karimnagar 
Andhra Pradesh 

72. Sri M.C.Ravindran 
Dy. Directcr cf Agr icul ture, Mahe 
Grvt . cf Pcndicherry 

73. Sri B.L.Pandey 
j c i n t Directcr cf Hcrt iculture 
6cv t . cf Madhye Pradesh 
Bhcpal 

74. Sri M.D.Sharme 
Deputy Directcr (Hcrt icul ture) 
SCc 3013-1^ Sectcr 22D 
6cv t . cf Haryena 
Chandigarh - 22 

M. Kerala Agricultural Universi ty 

75. Dr.A.M.Michael 
Vice Chancellcr 

76. Dr.M.Aravindakshan 
Directcr cf Research 

77. Dr.C.C.Abraham 
Associate Dean 

78. Dr.V.K.Sasidhar 
Directcr cf Extensicn 
KAU, Mannuthy - 680 651 

79. Prcf . V. Sukumara P i l la i 
Prcfcsscr & Head 
Recicnal Agricultural Research Staticn 
Pi l iccde - 670 353 
Kasaragcd D is t . , Kerala 

80. Dr.G.Sreekandan Nair 
Prcfesscr £ Head 
Dept. cf Plantaticn Crcps & Spcies 
Ccllege cf Agriculture 
Vellayani 

8 1 . Dr.A.I .Jcse 
Prcfesscr & Head 
Ccllege cf Hcrt iculture 
Vellanikkara 

82. Dr.E.V.Nybe 
Asscc. Prcfesscr 
Kerala Agricultural Universi ty 
Vellanikkara 
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83. Cr.K.K. Ibrahim 
Asst. r-rrfesscr 
Agricultural Research Statirn 
Mannuthy - 680 651 

N. ether Acr icul turel Universit ies 

84. Dr. I . I rulaF[.an 
Dean (Hort iculture) 
Faculty r f Hcrt iculture 
Tamil Nadu Agricultural Univesity 
Ccimbatcre - 641 003, Tamil Nadu 

85. Dr.P.Rangaswami 
Prcfesscr & Head 
Hort icultural Research Station 
(Tamil Nadu Acr icul tural Universi ty) 
Yercaud - 636 "602 
Dist. Salem, Tamil Nadu 

86. Dr.B.S.Dhankhar 
Professor & Head 
Dept. of Vegetable Crops 
Haryana Agricultural Universi ty 
Hisar - 125 004 
Haryana 

C. QRT Members 

87. Dr.P.C.Sivaraman Nair 
Director of Research (Retd.) 
"Aiswarya", Thachinganadam 
Malappuram - 695 325 

88. Dr.K.I .Wi lson 
Professfr 8. Head (Retd.) 
27/1981, Chirakulam Road 
Trivandrum - 695 001 

89. Dr.P.C.Sundarababu 
Prcfesscr & Head 
Derartment of Entcmclocy 
Centre for Plant Protection Studies 
TNAU, Ccimbatcre - 641 003 

90. Dr.K.R.Maurye 
Professor fe Head 
Dept. cf Hort iculture 
Rajendra Acr icul tural Universi ty 
Dholi - 843 121 
Bihar 

9 1 . Prof. R.Vikraman Nair 
College of Horticulture 
KAU, Vellanikkara 
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P. PrccressivG farmers 

92. Sri WPAR Nagarajan 
Pattivecranpatti - 624 211 
Dindigul, Q.E.M. Dist. 
Tamil Nadu 

93. Sri MSP Rajes 
Cduwery Peak 
Yercaud PC 
Salem Dist 
Tamil Nadu 

94. Mr. Jcy Vclkert 
VIII/4055 Tannimccd Read 
Nedumkandam 
Idukki - 685 553 

Q. Hcrticultural Input Agencies 

95. Mr.M.Remrld 
State Farm Ccrpn. cf India Ltd. 
Central State Farm 
PC Aralam Farm - 670 673 
Cannancre Dist., Kerala 

96. Mr. Ajeet Prasad 
Directrr (Marketinc) 
Sunitrcn Internaticnal 
Prst Bex Nc.2879 
28/18 Oil Rejendra Nacar 
New Delhi - 110 060 

97. Mr.R.Subramanian 
Regicnel Manager 
Hindustan Ciba-Geigy 
C/c T.Stanes 
8/23-24, Race Course Read 
Ccimbatcre 
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Additicnal participants l is t 

1. Mr.G.Genc,adh6r 
VST Industries Limited 
Diversificeticn Depertment 
Sarrver Centre 
5-9-22, Secretariat Read 
Hyderabad - 500 00^ 

2. M/s. Elrcn Instrument Cc. Pvt. Ltd. 
B-2 Satkar Buildinc 
79-80 Nehru Place " 
New Delhi - 110 019 

3. M/s. Indc-American Hybrid Seeds 
P.E.Nc. 7099, 17th Cress, 2-A Main 
K.R. Read, Banashankari - I I Stage 
Bancalcre - 560 070 

4. Dr.N.N.Sharma 
Rallis India 
Bangalore - 560 058 

5. Dr.D.C.Sastri 
A V Thcmas & Cc.Ltd. 
Crchin - 682 018 

6. Mr.C.G.Mencn 
Ccnsultant (Sandcz) 
Ccchin 

7. Mr.R.Jycthi Basu 
Product Research and Develcpment 
Hindustan Ciba-Geicy 
Madurai 

8. Mr.J.Jaccb 
Hindustan Ciba Geigy Ltd 
47/1026 Ashcka Read 
Ccchin - 17 

9.' Mr.M.P.A.Shamsuddeen 
Pyrites, Phosphates & Chemicals Ltd, 
Ccchin 

10. Mr.K.N.V.Panickar, Calicut 

11. Mr.K.P.Peter, LDC, Calicut 

12. Mr. M.Indrasenan 
Develcpment Manager 
Rallis India Ltd 
Agrcchemicels Oivisicn 
Nc.5, Raghupathy Lay-cut 
Saibaba Cclcny 
COIMBATCRE - 641 Oil 
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13. Mr.N.V.JcsG 
Concert Spices & Experts Ltd 
Kuttenellcre 
Trichur - 680 014 

14. Mr.Purushrthama Kimal K K 
Ccncert Spices 
Kuttanellere 
Trichur - 680 014 

15. Dr.J.P.Singh 
Head, Dept. r f Hcrticulture 
Allahabad Agricultural Institute 
Allahabad - 211 007 
Uttar Pradesh 

16. Dr.K.V.Satheesan 
CWRDM, Kunnamanqalam 
Calicut 

17. Mr.R.Hali 
Directcr cf Agriculture (Retd.) 
Pearl Hill 
Attincal 

pvs/ 
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LIST OF COORDINATING CENTRES UNDER AICRP ON SPICES 

f c-''(.•• ijcrLcrs : All Ind-'c Cccrdinaled Research i >"cject en Sfices 
C/c NRCS, Celicut - C73 C12, Kcrels (fhcne 567?/,) 

* A .:•' .- ,-*, *T'***v-*********t******-**********-!i*«*** A.i A- A****f itA-*-******'-****A-A*A A 

1 . ^c^ rc r r^esesrch Station ?, 
; i^ar:le A r r l . Univorsi ty) 
! Ai^flYURj P.B.r.c.113 
Tc-lipcrarr.ta - 670 1''.1 
Dist. Conndnoro, Korsla 

2. Cardarrcm Research Station K. 
(Kerala Agricultural Universi ty) 
PA^1PADUMPARA - 685 553 
Dist. I d u k k i , Kerala 

3. Dept. of Spices i Plantation Crops 11. 
College of Horticulture 
(Taitiil Nadu Acr icul tural Universi ty) 
COIKBATORE -"641 003, Tamil Nadu 

4. Hort icultural Research Station 12. 
(Tamil Nadu Agricul tural Universi ty) 
YERCAUD - 636 602 
Dist. Salem, Tamil Nadu 

5. Regional Research Station 13. 
(Univ. of A c r l . Sciences-B) 
^UDIGERE -"577 132 
Dist. Chikmacalur 
Karnataka 

6. A c r i l . Research Station (Pepper) 14. 
(Univers i ty of Ag r l . Sciences-D) 
SIRSI - 581 401 
Dist. Uttare Kannada 
Karnataka 

7. Regional A c r i l . Research Station 15. 
( A . P . A c r i l . Universi ty) 
CHINTAPALLI - 531 111 
Dist. Visakha, Andhra Pradesh 

8. Regional Ag r l . Research Station 16. 
(Andhra Pradesh Ag r l . Universi ty) 
GUNTUR - 522 034 
Andhra Pradesh 

• c c c ( 3 l Acr icul turc l Rcseerch S::3ticn 
(ArJh 3 Frcdcsh A c r l . Universi tv) 
JAf ' IAL - 5C5 327" 
u,st. i ' a r i T c C f r 
/.ndhr^ Fradesr 

High /-It i tudc Rcseerch 
(Orissa Univ. of Ac r i l . 
PCTTAN6I - 764 039 
Dist. Kcraput, Orissa 

Station 
6 Technology) 

Spices Research Station 
(Gujarat / g r l . Universi ty) 
JAGUDAN - 382 710 
Dist. ^ehsana, Gujarat 

SKN College of Agriculture 
(Rajasthan A c r l . Universi ty) 
JOBNER - 303 329 
Dist. Jaipur, Rajasthan 

Dept. of Vegetable Crops 
(Dr.YS Parmer Univ. of 

Horticulture & Forestry) 
SOLAN - 173 230 
Himachal Pradesh 

ICAR Research Complex 
for NEH Region 

Tedunq 
GANGTOK - 737 102 
Sikkim 

Department of Vegetable Crcps 
Haryana Acr icul tural University 
Hisar - 12''5 004 
Haryana 

Department of Horticulture 
T i rbu t College of Agriculture 
Rajendra Acricul tural Universi ty 
DHOL! - 843 121 
Huzeffarpur, Bihar 

pvs/940107 


