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PREFACE 

It IS a pleasure to present the Annual Report of IISR for the year 1997. The Institute 
had spectacular growth during the past two decades from being a Regional Station of 
the Central Plantation Crops Research Institute in 1975 to the present Indian Institute of 
Spices Research. IISR witnessed an eventful 1997. The Institute bagged three major awards 
dunng the year. The Biotechnology and Crop Improvement DiVISion leceived the ICAR 
team award, the Cardamom Research Centre, Appangala rccelverJ the ICAR Hari Om 
Ashram Trust Award and Dr. RaJcndra Hegde won the ICAR Young Scientist Award 

The National Net work project on P1'YropIJ[/70ra Diseases of Horticultural Crops 
(PHYTONETJ with IISR and clght other co- ordinatlng centres, Wltf1 a total outlay of Rs. 
357.5 lakhs, started functioning dunng the year. The Institute also expects external 
funding through the Black Pepper Technology MISSion of Kerala Government and from 
NATP. The consultancy processing cell of tf1e Institute Ila5 also made SLli)stalltlal 
contribution dunng the year. 

The export of spices witnessed a spectacular leap In 1997-98. The country exported 
2.187 lakh tonnes of spices valued Rs 1352.15 crore (US $ 363 62 million). The unit value 
of black pepper 11a5 reached Rs. 110.02 compared to Rs. 80.00 In 1996. Oils, oleoreSin 
and other value added proejucts from spices also showed good export potential. As In 
recent years cardamom registered a general decline In export due to competition from 
Guatemala. 

The Institute organized a National Seminar on Water and Nutrient Management for 
Sustainable Production and Quality of Spices at Madlken (Karnataka) dunng 1997 In 
collaboration With Indian Society for Spices and ICAR. In commemoration of the 50th 
year of India's Independence IISR IS organizing a National Seminar on Biodiversity of 
MediCinal and Aromatic Plants dunng August 1998. The Institute participated in the 
PEPPERTECH meeting of InternatIOnal Pepper Community during October 1997 at Koehl 

The budget of the Institute was Rs. 90 lakels under Plan and Rs. 148 lakhs under Non 
plan. Besides, a sum of Rs. 75 lakhs was received from AP Cess Fund Schemes. The 
Institute Management Committee, Research AdVisory Committee and Staff Research 
Council met and gave necessary counsel for the future programmes. 

The accomplishments made through 17 Institute projects and externally funded 
projects are comprehended In this report. 

I take thiS opportunity to thank DG, IC(\I(, DOG (Hart) and ADG (PC) for tile 
necessary help and sCientists and staff of IISR for their contnbutions. 

5 June 1998 
d~~· 
II~TERI 

DIRECTOR 
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EXECUTIVE SUMMARY 

CROP IMPROVEMENT AND BIOTECHNOLOGY 

The germplasm conservatory of the Institute was enrrched by co!lectlons of Piper 
species, cardamom, ginger, turmeriC vanilla, and tree spices, The Important collections 
durrng the year arc: 

i:r Fifty accessions of PlpI"rSPP, from Nllgrri, Nllambur, Munnar and Pollrbeta, Species 
collected from Paikara (Ooty) resemble P mu//esua and P sl/enrva//eyensis and the 
one from Munnar resembles P ga/earum Thirty five accessions of cultivated black 
pepper were collected from Kannur, Palode, Thenmala and Poilibeta, 

i:r Seven prOXimal branching types and one compact panicle type In cardamom, 

i:r Thirty seven accessions of ginger from Nedumangad, Aryanad, Kuttlckal, Munnar 
and Ooty 

i:r Five accessions of turmeric from Ncdumangad and Oory. 

i:r Three /[momum spp, from Gudalur, 

i:r Nine vanilla accessIons from Thamarassery (Calicut) and Ernakulam, 

i:r Twelve wild types of Onnamomum (one, a very scented type), two wild types 
of Myristlca, two species of Knema, one high yielding allspice, four types of 
GarCll7la and one type of atao were collected during this year. 

Black pepper: Hybllds HP 813,34, 105 and collection 1041 maintained superiollty for 
Yield at Valparal. 

Cardamom: A 8x8 full dlallellnvolving selcctlons RR-I, rcs-I and 'Kane' resistant lines 
NKE-3, NKE-9, NKE-12, NKE-19, NKE-27 and NKE-34 was made. Ninety two percent 
fruit set was observed In NKE 19 x NKE-34 followed by NKE-12 x NKE-19(77%) and 
NKE-12 x RR-l (69%). 

Ginger: Accessions 15 and 27 performed better conSistently In the second consecutive 
year wltll 25% dry recovery, Ace. 15 had 2,5% volatile all and 3.2% crude fibre, 

Turmeric: A high Yielding and high quality Allcppey turmerrc (Acc, 585) IS Identified 130 
kg fresh rhizome per 3 cm' bed With 7% curcumln). 

Clove 8-95 IS a promISing line with high Yield 

Paprika: Morphological and biochemical characters of 29 lines of Capskcum 3nf)l/um 
Incilcatcd paprika types PBC- 385, PBC - 066 and Kt pl- 19 as the best selections, PBC-
385 had trle highest colour value (205 ASTA) followed by Kt, pl-19(139,5 ASTA) anei 
PBC- 066 (131 ASTA). 
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Characterization of Inter specific hybrids 

Two inter specific hybrids of Plpervll. P mgrumx Pattenuatum, P nigrumx P barberl 

were characterised based on morphology, anatomy, lSozymes and resistance to ' Poilu 

beetle'. The hybrids possessed heterosis and inherited resistance to 'poilu beetle' from 

resistant male parents 

Isolation of DNA 

Genomic DNA was ISolated from ginger, turmenc and nutmeg. 

cytogenetics and reproductive biology 

Variation In chromosome number was detected In ginger cultlvar SalJarimala as 2n~ 

24. Three tetraploid plants were produced from IISR· Varada by colchicine (2%) 

treatment. Diploid number of nutmeg IS 2n ~ 38. 

Developmental morphology 

Effect of growth flOrmones, Trlacontanol, Paclobutrazole and GA3 were studied In 

ginger and turmeric. GA, enhanced procamblal activity, dimensional vanatlon In xylem, 

phloem and fibre, thick cuticle III the epidermis and less fibre In ginger plants. In turmeric. 

GA3 Increased the ccii size and number, more starch deposition and the plant height while 

paclobutrazole induced dwarfenlng. 

Propagation 

{;f Successful graft union was obtained with twenty varieties of black pepper 

and Pcoiubn17um Link as rootstock, which is relatively resistant to 
Phytophthora capsJ(j 

);( Allspice cuttings treated with IBA 2500 ppm + NM 2500 ppm in charcoal 

gave 63 % rooting. 

BIOTECHNOLOGY 

if A hardening facUity with temperature, light and humidity control was 

established. 

~r Interspecific hybridization was achieved between Vaniiia piafJIfoila (~) x 

Vanilla aphyiia (d) using embryo rescue technique. 

,'1 Plant regeneration was successfully induced in Capsicum annuum using shoot 

tip and leaf explants. 

1:4 Protoplasts were isolated from C. annuum. 

1;r Micropropagation protocols of curry leaf (Murraya koenigi~ was standardised 

and micropropagated plants were hardened and established in soil. 
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CROP PRODUCTION AND POST HARVEST TECHNOLOGY 

Agro.physiologica, studies 

Black pepper OP line P-24 acquired maximum canopy ilelght of 504 cm and radius 
I I 7cm dUring fourth year of planting. This was followed by Pannlyur- I (492 cm and 105 
cm) and the least was In Panniyur- 3 and Subhakara (3J3cm and 77.7 cm) Among the 
10 varieties evaluated Panniyur-5 gave the highest fresh Yield of 2731 g/vlne followed by 
Subhakara (I 337g/vlne ). 

Biofertilizers 

SOil Inoculation of IIzospmllum, phosphobacterla and Vesicular Arbuscular Mycor
rhizae (VAM) alone and In combinations Increased biomass, dry matter production and 
nutrient uptake of black pepper. 

Spices based cropping sytem 

A crop combination with cardamom as a base crop with tree spices (clove, nutmeg, 
cinnamon and allspice), pepper and arablca coffee is under evaluation for the fifth year. 

Production of nucleus planting materials 

One lakh black pepper rooted cuttings, 500 laterals, J 2000 cardamom seedlings of 
elite lines, 550 cardamom suckers, 29 kg cardamom seed capsules, 30 tonnes of turmeric, 
5 tonnes of ginger, 2500 nutmeg grafts, 3000 cinnamon seedlings, 2000 clove seedlings, 
2500 allspice seedlings and 8000 rooted vanilla cuttings were produced and distributed 
this year. 

Nutritional reqUirements 

{, In black pepper, application of Zn, Band Mo @, 5,2 and 1 kg/ha along with 
150, 60 and 270 kg/ha of N, P and I( increased the yield by 134%. 

-(:; In turmeric, application of rock phosphate @ 25 kg P/ha with FYM 100t/ha 
and micronutrients like Zn, Band Mo @ 5, 2 and 1 kg/ha gave 27 % increased 
yield. 

-(:; Introduction of earthworms in situ in pots supplemented with FYM and 
GlyriCidia leaves increased the nutrient availability In black pepper, ginger and 
turmeric. 

-(:; Application of coir compost ITerra Care) + neem cake + chemIcal fertilizer 
in turmeric increased the yield by 53% compared to chemical fertilizers. 

~ Application of coir compost (Terra Care) + FYM increased the ginger yield 
by 85% compared to sale application of chemical fertilizers. 
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Protected bush pepper cultivation 

Technologlcs for protected cultIVation of bush pepper With high density 1350 pots per 
110 m21 are standardised and 150 9 dry pepper per pot was recorded dUJlng the flJst year 
There was no Phyrophr/loraincldence. 

Drought tolerance in black pepper 

Based on physlo[oglca[ parameters like cell membrane stabl[ity, re[atlve water Content, 
stomatal resistance and transplJatlon rate black pepper accessions 1493 and 1372 were 
found tolerant to drought. 

PRE AND POST HARVEST STUDIES 

Chemical changes during maturity 

Leve[s of mono and sesqulterpenes of black pepper essential Ol[ were very low at 120 
days after f[owenng which showed a sudden Increase between 160-180 OAF and 
remained steady up to matunty. Vanetal and agroclimatlc influence were seen In the levels 
of 01[, oleoresin and crude fibre among the 15 ginger accessions at different matunty 
stages. 

White pepper 

Spraying ethrel on the harvested black pepper berries hastened ripening and reduced 
the rettlng penoej for prepanng white pepper. 

Salted ginger 

Based on colour, appearance, flavour and texture, ginger accessions 35, 179,64, 71 
and 117 were found good to prepare salted ginger. 

Curcumin rich turmeric lines 

Acc. 583, 585, 605,608 and 630 among the A[[eppey collections and 691,651 and 
650 among Andhra Pradesh co[[ectlons had more than 6.5% curcumln. 

High quality cassia lines 

(-5, (-7, 0-7, 0-3, B-1, 0-1, B-2, A-7, 0-6 and 0-2 are a few of cassia lines with 
hrgh leaf oil, bark all and bark oleoresin. 

Isozyme characteri.ation of ginger and turmeric 

CharactcJlSation of 77 turmcJlc and 14 ginger accessions using Poly Aerylamide Ge[ 
E[ectrophoresis IPAGEI Indicated marc vaJlabl!lty in turmeric 139-100%) compared to 
ginger 185-100%1. Ten separate clusters in the former and two in trle latter were 
established uSing dendrograms. 



CROP PROTECTION 

PLANT PATHOLOGY 

Biological control 

J. VerticilllUm tenerum isolated from black pepper rhizosphere is antagonistic 
to Phytophthora capsici A new strain of Trichoderma tolerant to copper has 

also been isolated. 

Three fungal parasites viz. Pemcillium fellutanum Bourge, Paecilomyces 
liIacinus(Thom! Samson and Vertk:!llium lecanii (Zimm! Vicgns were isolated 

from the vector Pentaloma nigronervosa f. caladii for the first time. 

Biological control against Phytophthora has been demonstrated in 2254 
hectares in Kerala, Tamil Nadu and Karnataka. 

New medium for Trichoderma 

Tea waste IS more Ideal than all other agncultural wastes for large scale multiplication 
of Trichoderma and GllIJcladlLlfT1. Tea waste supported a spore load of 1780 x 106/ g of 
Tflchoderma after 21 days and 829 x 10'· /g of Glloeladium after 28 days 

Etiology 

Potyviral nature of the particles involved In 'Kokke kandu' disease of cardamom was 
established through Direct Antigen Coating (oAC) ELISA. 

Disease resistance 

u Eleven black pepper hybrid lines tolerant to Phytophthora capsId have been 
identified viz.HP J 786, 756, J 380, J 728, 754, J 344, J 382, J 748, 478, 92 
and 490. Further evaluation is under progress, 

,'c; Accumulation of orthodihydroxy phenol and additional electrophoretic bands 

were observed in the tolerant lines of black pepper during pathogenesis, 

u Black pepper OP line P24 continued to show field resistance against 
Phytophthora capsici in large scale demonstration trials, 

u Thirty four disease escapes against 'Kokke kandu' were identified in 

cardamom. 

Disease management 

u Integrated disease management involving potassium phosphonate spraying, 

application of neem cake at one kg Ivine and biocontrol agents showed the 
lowest disease incidence in black pepper, 

i1 Treatment of rhizomes with Ridomil mancozeb and soil application with 
Trichoderma harzianum reduced rhizome rot of ginger and turmeric. 



ENTOMOLOGY 

Natural enemies 

Important natural enemies of insect pests of spices documented Include Blepyrus 
InsularislEncyrtldae) on mealy bug (Planococcussp.) Infesting black pepper; Amsoptclomalus 
calandrae (pteromalidael on cigarette beetle IUsloderma serrrcomfj infesting stored ginger 
and turmeriC; Megommata sp·ICecidomylidacl on shield scale IPulvmarrd pSldl~ Infesting 
clove and SymplE:sls dO/lchogaster IEulophldael on leaf miner I Conopomorpha orrcal 
Infesting cinnamon. 

Biological control 

tI Release of 125 eggs/vine of the coccinellid predator Chl/ocorus nigrita 
for the control of mussel scale (Lepidosaphes piperis) infesting black 
pepper 15 release at 7-10 day Intervals) reduced the population by 44.5%. 

tI Release of 85 larvae (5 releases at 7-10 day intervals) of the coccinellid 
predator C crfcumdatus against coconut scale (/lspidiows destructor) 
reduced scale insects by 68.5%. 

1? Green lacewing IChysoperla carnea Stephens) a predator of aphids was 
highly predaceous to cardamom aphid. 

Toxicity of insecticides to biocontrol agents 

Neem 01110.3%), Necmgold 10.3%) and flSll all rosin 13%) were safe to the predator 
Cmgf/tawhile monocrotophos (0, I %) antJ dimethoate (0.1 %) were toxic up to 7 and 1 
day after treatment, respectively 

NEMATOLOGY 

Resistance screening 

Nineteen ginger accessIons showed reSistant reaction to Meloidogyne Incogmta. 
Turmerrc accession 84 showed high degree of resistance to M.lncognita, 

Biological control 

Three Isolates of bacteria showed 100% suppression of root knot nematodes within 
6 hours of exposure under II? vitro conditions, Both Vertlcil/ium chlamydosponum and 
Pastcurra penNram Improved the growth of cardamom seedlings by suppressing root 
knot nematodes under field conditions. 

SOCIAL SCIENCES 

Effectiveness of Kurumulaku Samrakshana Samitles 

A study was conducted to evaluate the effectiveness of pepper welfare socletlcs 
(Kulumulaku Samrakshana Samltles) in black pepper production in Kerala. Due to varrous 
reasons, the perception of farmers about the samiti IS only satisfactory_ Farmers generally 
adopt advices on correct harvesting stage, cropping system, processing of pepper and 
adoption of Improved varreties. Samitles must be strengthened as they have good linkages 
with Krlshl Bhavans, Cooperative Banks, voluntary organisations and other Input agencies. 
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Government should encourage the samitics so trlat farmers will have more trust in its 

functioning. 

Training programmes 

Six traming programmes were conducted dunng rhe year for agricultural officers, 
agricultural students and plantation officials. The programmes were on Spices Production 
Technology, Nursery Management and On Farm ProcesSing of spices. 

Demonstration of improved technologies 

Low lying marshy areas unsuitable for cultivation for any commercial plantation crops 
were successfully converted lor profitable cultivation of cardamom at Appangala 
IKarnataka), 

ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES(AICRPSI 

AICRPS recommended release of [/lree new vanetlcs viz. cardamom (lCRI-41. mango 
ginger IAmba) and fennellGuJ Fen -2). ICRI-4 IS an early maturing, Malabar type with bold 
capsules and an Yield of 455 kg/ha under ralrlfed conditions. 

Irngatlon at IW/CPE ratio of 0.25 1100 lance In 8-10 days) durrng Dcc- Apnl Increased 
the yield by 72 % over no Irrigation. 

Fertilizer dose of 75:75: 150 kg NPK/ha was recommended for cardamom under 
natural shade In Karnataka. 

Application of Bordeaux rnlxture II %) at 15 days Intervals controls nursery diseases 
in black pepper. 

Treating turmeric seed rilizomes with monocrotophos (@2 ml II of water for 15 
mins.) IS recommended to prevent scale Insects. To prevent rhizome rot, bavlstin treatment 
(2 g I I) IS recommended. 

KRISHI VIGYAN KENDRA 

KVK organised 49 training programmes for farmers, rural youths and extension 
workers and conducted five exhibitions. Two Innovative programmes, one on Horticultural 
Therapy for mentally handicapped and another on organisation of a VOluntary Vikas Vahlnl 
club sponsored by NABARD at Kalianode ICalicut) were organised. 



INTR.GDUOTION 





he Indian Institute of Spices Research IIISRI was started In July 1995 upgrading the 
erstwhile National Research Centre for Spices INRCS) based on recommendations 

made by varrous committees like ORT and the Parliament delegation. 

Mandate 

The Indian Institute of Spices Research Will serve as an institute of excellence for 
conductrng and co ordrnatlng research on all aspects of spices improvement, production, 

protection and post h,3rvest technology. 

tI To extend services and technologies to conserve spices genetic resources as 
well as soil, water and air of spices agroecosystems 

{{ To develop high yielding and high quality spices varieties and sustainable 
production and protection systems using traditional and nontraditional 

techniques and novel biotechnology approaches 

{I To develop post harvest technologies of spices with emphasis on product 
development and product diversification for domestic and export purposes 

{I To act as a centre for training in research methodology and technology 

upgradation of spices and to coordinate national research projects 

tJ To monitor the adoption of new and existing technologies to make sure that 
research is targeted to the needs of the farming community 

tJ To serve as a national centre for storage, retrieval and dissemination of 
technological information on spices 

Location 

The headquarters of the IISR IS situated In Calicut (Kozhlkode) ciW where Vasco de 
Gama had landed on 20 May 1498. The experimental farm of the Institute IS located at 
Peruvannamuzhi, In the foot-hills of the Western Ghats. The only subcentre, the 
Cardamom Research Centre, is at Appangala In Coorg IKodagu) District, Karnataka. 

Organizational setup 

The Director IS the administrative head of the Instrtute and Its other centres. The 
Institute Management Committee, Research AdVisory Committee, Policy Committee and 
Staff Research Councri aSSist the Drrector In matters relating to management, research and 
extension. MuitldlSclplmary research on different aspects of black pepper, cardamom, 
ginger, turmeric, nutmeg, clove, Cinnamon, allspice, vanilla and paprrka IS conducted In 
three diVISions and a sectron- DiVISion of Crop Improvement & Biotechnology, DiviSion of 

Crop Productloll & Post Harvest Technology. DiviSion of Crop Protection and SOCIal SCience 
Sectron. BeSides, IISR IS also the head quarters of the All India Coordinated Research Project 
on Spices With a network of 20 centres spread over 15 states. KIiShl Vigyan Kendra, 
establlsed in 1992 at the Experimental Farm, Peruvannamuzhl, concentrates on transfer 
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of technology. Apan from [he research actiVities, the Institute IS recognized as a centre 
for post graduate studies by the University of Calicuc It offers consultancy and training 
In different fields and disseminates the Information generated through regular publications 
and other mass media. 

Scientist In charge 
Experimental Farm 
Peruvannamuzhl 

roject Coordinato 
AICRP on Spices 

Training OrganlSe! 
KrisN VigyClrl K'Zndrd 

DIRECTOR 

MO&ACO 
Administration & 

Scientist \[1 charge 
Research Centre, 

Appangala 

Crop Improvement & 

Biotechnology 
/ 

~ Soo,1 Sc<nces 

Genetlcs& 
CytogenetfCs 

Plarrt Breedirog 
Economic Botany 

HortiuMure 
Biotechnology 

Crop Production & ! 
Post Harves! technology! 

/ A~CoIlCmi 
Plan! PhYSiology 

Soil Sciences 
BIochemistry 

Organic Chemistry 
Asnc. Engineefll'tS 

(roo Protecthron 

Plant Pathology 
Entomology 
Nematology 

Organisational set up of IISR 

PAST ACHIEVEMENTS 

Crop Improvement and Biotechnology 

EconomiCS 
Extension 
Statlstlcs 

The Institute has a large collection of spices germplasm cDnslstlng of 2568 black 
pepper, 293 cardamom, 428 ginger, 697 turmcllc, 423 nutmeg, 213 clove, 262 
cinnamon, 137 allspice and 9 vanilla accessions. 

High curcumin and high Yielding turmeric val/etlcs VIZ. Suvarna, Sudarshana. Suguna, 
Prabha and PrariDha, high yielding black pepper varieties like Sreekara, Subhakara, 
Pournami and Panchami, high yielding and high quality cinnamon varieties Navasree and 
Nithyasree were released to farmers. 



Vegetative propagation methods were standardised In clove, nutmeg and Cinnamon. 

Methods for long term storage and cryopreservatlon of genetic resources of spices 
In in vitro conditions are being standardised and In Vitro repository for spices germplasm 
was established. 

Regeneration of plantlets from calli of ginger, turmerrc black pepper, vanilla, lavender, 
anise and cardamom were achieved to exploit the somaclanal varratlDn and for In vi[ro 
selection of lines resistant to biotiC and abiotiC stresses. 

Crop Production and Post Harvest Technology 

Rapid and efficient methods for cloml multiplication of black pepper and cardamom 
were standardised. 

A fertliller dose of 140:55 270 g of NPK/vlne/ year IS optimum to Increase Yield of 
black pepper In laterite soils 

Application of neemcake 12t/ha) rrlCreased nutrient availability In sOil and ginger Yield 
by 33% and restricted rhizome rot Incidence of ginger to 5%. 

High production technologies developed at the Institute for sustainable high Yield of 
pepper and cardamom have been adopted by farmers. 

Pannlyur-I and Valiakanlakkadan are Ideal among the pepper varreties to prepare 
white pepper. Black pepper varieties with Illgh pungency are cv. Kottanadan and 
Kumbhakodl. Cardamom accessions with higll 011 and flavour are APG 30, 55, 221 and 
223: ginger varreties with high oleoreSin and glngerol are Rio-de-Janelro and Wynad 
Kunnamangalam and turmeric varreties with hlgll curcumin are Prabha and Pratlilbha. 

Crop Protection 

Among the several black pepper lines screened for therr reaction to Pllytop/7tllora 
capslo: the causal agent of foot rot disease, P24, an open pollinated progeny has been 
Identified as tolerant. An integrated management strategy InvolVing phytoSanltation, 
cultural practices and application of Bordeaux mixture (I %/ and copper oxychloride or 
potassium phosphonate IAkomln)IS effective against foot rot disease. 

Field trials showed effectiveness of Tncllodcrma llama rum, r Ilamanum and 
G/locladlUm wens to manage Pt'Y[Opt7ttJOra foot rot. 

Integrated disease management InvolVing phytosanitation, soil solarrsatlon, seed 
treatment were found effective rn redUCing rhizome rot and Increasing ginger yield. 

Cultivated and wild PIper accessions resistant to poHu beetle, the most senous pest 
of blacl< pepper, has been I[jentlfled. The pest could be controlled t7y spraying endosulfan 
0.05% or qUlnalphos 0 05%. 

A number of potential blocontrol agents have been Identified agarnst major insect 
pests of black pepper. 

The role of RadoptJO/us simi/IS, Me/oldogyne incognita and P1'Ytopt)[llora capsICIln 
the etiology of slow decline disease complex of black pepper was established. 



Transfer of Technology 

Yield increase of over 200% was achieved as a result of the adoption of Higil 
Production Technology in black pepper. 

In cardamom. an all time high Yield of 1600 kg of dry cardamom Iha was obtained 
as a result of adopting the High Production Tccllnology developed by IISR. 

Weather Data for 1997 
-.:=.:-_--=--------::--__c..:-_---:-_:_-_----==--=--=---_-=--:=--==--=--=--=--=--:=--=--=--=---=---=--=-_-=---==---:-:::...--=--=---=--_ __=_ - -- - - - - --- --l 

onth No. of rainy days Rainfall (mm) I 
\ 

-------- -- -- - ------_---- -- J Peruvannamuzhr AppangaJa PeruvannarnLJzhi Appanqala 

January 2 2 2.50 3.1 

February 

March 3 8 15.00 454 

April 2 2 3.50 26.8 

May 12 5 208.00 57.1 

June 19 20 812.00 556.9 

July 31 28 1970.00 896.1 

August 30 28 1287.00 819.0 

September 13 16 356.50 87.7 

October 18 12 452.00 230.0 

November 17 12 419.00 121.2 

December II 5 263.00 32.1 

Total 158 138 5788.5 2876.0 

Budget 

Particulars ---~l~fiifllflkl;' Plan Non Plan Total 

Establishment 136.00 136.00 

Travelling allowance 2.50 3.50 6.00 

Works 20.00 20.00 

Other charges IncludlflCj 67.50 8.50 76.00 
equipments 

Total 90.00 148.00 238.00 



Other Sources 

Particulars 

A.P. cess fund schemes 

KVK 

NAIP 

/\ICRP Spices 

DBT Schemes 

IPDS 

VIsiting scientist scheme 

Pension and gratuity 

Total 

Staff Position 

SCientific 

Technical 

Administrative 

Supporting 

SancOoned Filled 

41 39 

37 36 

21 21 

67 67 

Amount 

30.08 

51.52 

3.00 

60 00 

5.29 

7.69 

0.81 

250 

160.89 

Vacant 

2 
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CROP IMPROVEMENT & BIOTECHNOLOGY 

GEN 1(813) 
COLLECTION, CONSERVATION AND EVALUATION OF SLACIC PEPPER 

GERMPLASM 
{K.V. Saji, P.N. Ravindran. 8. Sasikumar,V.S.I(orikanthimath and B. Chempakaml 

A. Collection and conservation of germplasm 
Fifty accessIons of wild PlpcFwerc collected from Nllambur, Gudallur, NacJuvattom, 

Nllgllis, Munnar and Pollibetta This Include almost all the wild species reported In South 
India (Table. I). A rare species which resmbles Piper 511eorvaileyensI5was also collected from 
Palkara near Ooty. P 100gu07 collected from Nilambur had long spike and another speCies 
which resembles P ga/earu07 bur having tJlsexual inflorescence was collected from 
Munnar. A survey was conducted In Kannur district for the collection of drouglit escapes 
and 22 accessIons of cultivated pepper were collected (Table I). One hundred and thirty 
one accessions of cultivars were planted In the field. 

B. Characterization of Piper species 
A highly scented P!perspcCles was identified from the North East collections. Twenty 

onc accessions Including released vanetles were analysed for total protein. Matured leaves 
and berries were sampled for SDS-PAGE. In maJonty of cases 11-18 ioands were noted. 

Table 1: Piper species collected during the year. 

Spe<:.(['; J\lD.O.t.l!CC 
colienrd 

A. Wild Species 
Piper /Jigrum 6 

10 

P longum 

3 

P mullc5ua (d & 9) 4 

4 

P. schmidt/! I 0- & 9) 3 

Pwightll(0-&9j 2 

Piper 5p. I 

P argyrophyllum(o&9) 2 

P hymenophyllumld&9) 2 

Pgaleawm(9) 

PtrlchostdChyoll I 

Prpersp. 2 

P 5ugandhild&9j 3 
P d[[enUdWm 

B. Cultltlars 
Piper nlgrum (Uthrfankotta, 22 
Kalluvally' & Kanmunda) 

P mgrum IKottanadanj 

P mgrum (Karuvilanchl) 

P mgrum II 

PWP 

Nllambuf 

Munnar 

Kannur 

Nriambur 

Cheruthonl 

Naduvattom 

Munnar 

Nilglfl 

Nrlglfl 

Naduvattom 

Gudalluf 

Gudallur 

Munnar 

Poliibett,} 

Gudallur 

Gudallur 

Munnar 

Munnar 

Munnar 

Kannur 

Palode 

ThenrnalCl 

Poilibetta 

Bold beffles 

long splkc, clllnbrng habit 

High altitude speCies 

High altitude speCies 

resembles P 511entl/alleyensis 

Scented spikes 

A species resembJrng F gaie,uum 
but having bisexual flowers 

long spike 

Collected from the drought 
prone areas 

A released variety for South Kerala 

oblong fruits· Irke pappaya seeds 
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GeN. IX 1813) 

COLLECTION. CONSERVATION. CATALOGUING AND EVALUATION OF 
CARDAMOM GERMPLASM 
IM.N. Venugopal and K. padminil 

Thirty one cardamom accesSions were assessed for their natural reaction to leaf hllgllt 
ICo//etomchum g/eosporo/des) and leaf blotch IPfJdl'odactytlum venkatcsamum). Acces

sion numbers were given to disease tolerant/ resistant types. One compact panicle type 
was added to cardamom genehank bringing the total accessions to 319. 

GEN Ii (813) 

COLLECTION. CONSERVATION. CATALOGUING AND EVALUATION OF 
GINGER AND TURMERIC GERM PLASM 

(P.N. Ravindran, B. Sasikumar, 'C.V. Sail. and K.P.M. DhamayanthiJ 

A. Maintenance of germ plasm 

Five i1lmored and fifteen accesSions of gmger and 730 accessions of turmenc and 
nine accessions of Kacmpfena are maintained. 

B. Collection of germplasm 

New collections of ginger and turmeric were made from Kerala and Tamil Nadu. 
Thllty seven accessions of ginger and 5 accessions of turmeric were collected beSides 3 
Curcl/ma sp. 3 Amomum sp. and one Hed/cllY/um sp. from Gudalur INadugani). 

C. Isolation of DNA from ginger and turmeric 

Genomic DNA was Isolated from ginger and turmeric follOWing 2% CTAB method. 

D. Yield evaluation of ginger (bold rhizome accessions, 

Fifteen selected hold rhizome accessions of ginger were evaluated for Yield and dry 

recovery at Peruvannamuzhl, Kumarakom, AnantharaJupet, Shillong and Muvattupuzi1a, 
Two of these bold rhizome accessions were evaluated at Wynad also. Mean Yield ancJ dry 
recovery of the accessions from Peruvannamuzhi and Muvattupuzha are presented In 
Table. 2. 

E. Multiplication of A.P. collections of ginger 

Seventeen accessions of ginger collected from Visakhapatnam and Warangal districts 
of Andhrapradesh were multiplied in replicated 3 m2 beds. The yield of these accessions 
varied from 7.25 lAce. 1 J 2) to J 4.38 lAce. 418) kg/3m'bed whereas dry recovery of the 
accessions ranged from 22.55 lAce. 4 J 3) to 30.5 % lAce. 398). 

F. Yield evaluation of high curcumin turmeric lines 

Ten selected high curcumln lines of turmeric were evaluated In a replicated trial at 



01 
Table 2: Mean yield and dry recovery of bold rhizome ginger accessions. 

Accession 

15 

21 

204 

35 

179 

244 

415 

64 

49 

71 

294 

3573 

117 

116 

142 

CD[P<0.05) 

CV% 

Peruvannamuzhi 
.-.-.-~~-~~----

Yield [fresh) Dry reovery 
kg/3m 2 bed [%) 

13.1 24.8 

11.3 26.3 

10.93 25.5 

11.93 21.2 

10.10 26.5 

9.93 22.0 

1 1.42 24.3 

I 1.42 24.3 

10.33 21.3 

7.40 238 

10.48 21.0 

9.63 25.5 

9.90 25.5 

10.65 22.0 

6.89 26.8 

1.86 

12.9 

Muvattupuzha 
'~'~~,~-.. -

Yield [fresh) 
kg 13m2 bed 

I 1.67 

14.33 

II 00 

II 00 

1033 

9.17 

9.83 

11.00 

9.30 

9.17 

9.65 

9.33 

10.33 

10.83 

7.50 

0.83 

10.7 

Based on Yleldl bed and dry revcovery Ace. 21 and Ace. 15 are found to be promising. 
Ace. 15 had 2.5% oil and its erucle fibre content was less than 3%. 
Pcruvannamuzhl. Yield of these accessIons ranged from 13.9 [Ace. 329 ) to 26. 13 [Ace. 
173) kg per 3 m2 bed. 

G. Evaluation of 'Alleppey' turmeric 

Fifteen selected accessions of . Alleppcy turmcrrc' [AFT) were evaluated In a replicated 
trial at Peruvannamuzhi. The Yield [Fig .1) ranged from 19.50 [Ace. 596) to 29.67 [Ace. 
585) kg [fresh) / 3m' bed. 

The Acc. 585 recorded 7% curcumln whereas the Ace. 584 and 591 had curcumin 
content of 6.5%. 

H. Variability $tudies for the storage life of dry ginger 

Dry ginger of 30 accessions were studied for their reaction to storage pest attack. 
Thirty accessJOil5 of ginger Idry gmger) were evaluated for varrabillty in shelf life. Dry 
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30 

25 

~ 20 

Jl 

f 
"e 
~ 10 

5 

iii 
575 577 579 SS2 584 585 587 S8a 593 595 596 603 607 609 691 

Turmeric accessJOos 

Fig • .,. Mean yield of selected accessions of AUeppey turmeric 

samples were kept In small plastic jars covered with muslin coth. These samples were 
artificially infested with adults of Lasicoderma semcornesp. and kept for 1 months. The 
weight of the ginger samples left after feeding as well as the weight of powder (frass) were 
recorded. Damage due to the pest attack varied from 10-50 per cent. Least damage was 
recorded in Ace. 74. followed by Ace. 35, 244 and 415 (bold rr1izomc selections) 
Maximum damage of 50 percent was recorded in Ace. 252. Hle released varretyVarada 
had recorded 28 per cent damage. 

Table 3: Mean, range and variance for yield and yield attributes in ginger 
accessions. 

Character 
i('"", 

Mean Range Variance >;:2': ,',.',,' 

Plant (leight (em) 64.26 ~tO-90 108.73 

Number of tillers 13.35 5-37 37.66 

Leaf number 21,85 8.31 38.18 

Leaf length (em) 19.42 14-27 8.95 

Leaf Width (em) 2.18 1.5-3. I 0.14 

Stomatal Index 13.93 8- I 9 1.59 

Yield (kg/3m' bed) fresh 10.08 25-16.5 8.22 

Dry recocery 1%) 25.79 2 I -3 I 
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I. Cataloguing of ginger 

Scventytwo accessions of ginger were planted In 3 m' bed and data on yield and 
Yield attnbutes are recorded (Table 31, Some of the accessions registered a dry revovery 
of about 31 % lAce 257, 234 & 215 I, 
GEN, VI 18131 

COLLECTION, CONSERVATION, CATALOGUING AND EVALUATION OF 
GERMPLASM IN TREE SPICES 

IS. Krishnamoorth:y. J. Rema. P~A. Mathew and V.S. KOlikanthimath) 

A. Collection and conservation 

Germplasm collection surveys were undertaken to Ramamangalam, Mailjapra 
IErnakulam diStrict), Ulliyeri ICalicut district), Meppadl IWynad district), Taliparamba 
(Cannanore district) and VlttallSouth Kanara, Karnataka), Three wild speCIes of Cinnamomum, 
one Wild Myr/sflca species and another morphological variant of MyflsUca fragrans one 
Plmen[a 01010i1, four Garuma spp, and one atao were added to the conservatory ITable 
4) 

T"i>I_e_ '!:_!r_l!,,_s~I~I!S_c_O!I~~t~<I ~~ri~~__1_9C)! ._~ ___ ~ ____ , _____ _ 
Crop Place Number Remarks 

Cmnamomum sp, Bennegatta Forest 
DIVision, Karnataka 

Myr;s[lca sp 

Plmenra dlo/ca 

GarCif7!~7 sp. 

G cambogia 

G. mulleasCi 

G gummJ gurra 

Garoi7id sp, 

/I(rOCarpu5 
iakooclla 

Vitta! 

Meppadi IWynad) 

Appangalil 

Taliparamba 

Taliparamba 

Tallparamba 

Appangala 

3 Wild species 

Chcndallka 

Morphological variant of 
cultivated species 

Prolific bearer, Isolated 
tree 

Seedlings 

Big frUited seedless type 

Small frUited 

Seedless type 

Seedlings 

B. Field trials with pre·release varieties of nutmeg and cassia 

Tilree tr,als With progenies of A9/4 nutmeg wele laid out. one each at Peruvannamuzhi 
farm, Ramamangalam and Mali)apra Ithe last two selected by Spices Board, Kochll, A field 
trral with four quality cassia lines (AI' C" D, and D 3) waS also laid out in RBD wrth 5 
replications at 2 'I, x 2 'h m spacing, 



C. Identification of bald and bold nutmeg selections from conservatory 

Nutmeg accession A 9/69 was found to have a bold seed 13g) and (fliCk mace 14.3 
g), though the fruit weight was only medium 174.4 g). This Yielded 729 frUits III 1997. 
This was multiplied by vegetative and seed propagation for further studies. 

Nutmeg acceSSion A2 was found to have a typical baldness of all Its seeds. Hlat IS, 
the maCE' is covering only one end and two sides leaVing clear bald end. 

D. Cytogenetics in nutmeg 

In nutmeg, the dlplolel chomosome number was found to be 2n 38. 

E. Multiplication of promising selections! varieties of tree spices 

Released cinnamon varieties and pre release cassia lines were multiplied vegetatively 
The nutmeg selections A 9/20, A9/22, A9/25, A9 /69, A9/79, /\9/86, /\4/12, /\4/22. /\4/ 
52, A I 1/29 and A II /70 were multiplied vegetatively. Application of rooting hormone 118A 
2500 I NAA 2500 ppm III charcoal) aided In production of adventitious roots In mature 
allspice cuttings with atJout 63% rooting III February. 

GEN. XIII 1813) 

COLLECTION. CONSERVATION AND IMPROVEMENT OF VANILLA 
IP.N. RC'vindran, 8. I{rishnamoorthy and B. SasikumarJ 

Nine accesSions ofvanrila were collected from Ernakulam and Callcut eI,striCtS Ifarmers 
plot). Twenty two accesSions were planted in the field dUring the current year. 

Three hundred more of vanilla seed generated plants were developed for evaluation. 
Interspecific hybrids between V p/anrfo/ld x V apl'Y/ld were attempted. S'x progenies 
obtained from thiS cross are being cultured in vitro. 

GEN. VII. I 1813) 

BREEDING BLACI( PEPPER FOR HIGH YIELD. QUALITY AND DROUGHT 

18. Sasikumar. r.N. Ravindran. T. John Zachariah and I{.S. l(riShnamurthyJ 

A. Planting of promising hybrids and cultivars (Valparai, 

Five promising hybrids, shortlrsted for release VIZ. HP-34, HP-I OS, HP-813, HP-728. 
HP-778 and a cultivar Call. 1041, were planted In blocks of 50 plants each on Eryrhrmd 
with Pannlyur-I as the control at Tata Tea Estate, Valparai. This work was done In 
collaboration With Tata Tea Ltd. 

B. Field planting of Neelamundi accessions and other promising lines 
(Peruvannamuzhi, 

Seventeen accessions of Neelamundl Iclonal material) along With O.P. seedlings of 37 
mother plants are planted at PeruvannamuzhIIG!vnodldstandard: 2 standards/accesSion) 

A separate replicated trial InvolVing 10 promising selections and control ISreekara) 
IHybrids HP- 780, HP-2 and HP-141, eultlvar 4133, J 365,889and 104 J, or Karrmunda) 
was laid out uSing G!vncidid standards. 
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C. Characterisation of interspecific hybrids of black pepper 

Two InterspecIfic hybrrds of PlpervlZ. Piper IlIgrum x P artenuarum and P nigrum x 
P IJarbenwere cflaracterlSed based on morphology, anatomy, isozymes, cytology and 
reaction to 'poilu' beetle (P anenuarum and P barben are resistant to 'poilu' beetle 
Infestation) 

iJ. Morphology 

In general the hybrids were Intermediate between the parental species for most of 
the morphological (metric) characters. However, for the other characters such as shoot 
tiP colour, leaf tip shape and leaf shape, the Ilybrid Pmgrum x P anenuarum resembled 
the female parent, P mgrum The hybrrd P nigrum x P barben Inherited the shoot tip 
colour and leaf tiP nature from the maternal parent, whereas Its leaf shape was 
Intermediate between the parents. 

iiJ. Anatomy 

MUCilage canals position and number of vascular bundles (V.B) are conSidered for 
characterising U1C hybrrds, Stem anatomy of t.he species and the hybrids showed both 
structural as well as dimensional variations, (Table 5& 6) 

Table 5: Anatomical features of hybrids. 

Species / hybrid 

P mgrurn (cv. Almplfan 
& Karrmunda) 

P anenuaaum 
center. VB less 

P barbN! 

P mgrum x P anenuatum 

P mgrum x P barb en 

J 

iliJ Isozymes 

Position of mucilage canal and vasculaf~~njj~'l;~; 

Center of the pith as well as In the 
periphery. V B more 

Comparatively small mUCilage canal In the 

Six mUCilage canals in the perrphery and a 
very large cavity In the center of the p'tll. 
V B less as compared to P mgrum 

Intermediate between the parents for tile 
nature of the mUCilage canal and VB 

A Single large Sized mUCilage cavity was 
observed in the center of the pith, The 
number of V B were more or less same as 
In the female parent. 

Four isozymes VIZ. peroXidase, esterase, polyphenol OXidase (PPO) and superoxide 
dismutase (SOD) were studied In the hybrrds and parents. 

In addition to the hybrid specifiC bands male speCifiC bands were also observed In the 
isozyme studies. However, no hybrrd specific bands were observed in case of SOD. Most 
of the isozyme loci were common to the three parent species and hybrrds studied. 
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Table 6: Dimensional variation for anatomical traits in Piper species 
and species hybrids. 

SDeoe5.rt1yDrG NQ.of No or No, of No. of \jJ'rdth of Width of Diameter Diameter of 

peripheral medullary tlacherds " trac/lrlds '" tracnClds In trJcherds in of central mucilage 

vascular \/aSCUlar peripheral medu\iJIY peripheral medullary mucilage (;:oral HI outer 

bundles bundles i)Undles bundles bundles bundles canal pitn regIOn 

P n;grum 30.::.12 8:!_O 9,61.13 104-,-15 316_:_85 (irA 325::,:25 159.6:~') 

lev. Arfnpman) 

P attenuatum 16_l_:o.l 4_+_:Q 12.8±44 Io.±l.8 36.8±23 on 86.7c 10 Nrl 

('_ ntgrum x 25.!_Q I 6..!_O lo.4±1.8 66::':1,4 25.5±2.2 31±2,6 I 78_4.:±.7R Nil 
P d[[enuaJum 

P _ntgrum 26±1.4 8=0 8,1::'::24 18,6::'::28 34.8::,:34 62.5 1\'l5=S.3 765±)S,S 

(eV Kanmuntal 
P. barberl 16.:<.:0.8 7.:!O 15..!_2B 13L37 263i..25 >13 4!Q:::8B 222 '.9 

P ntgfum x 29±o..8 9=0 29±15 JG.6±26 262~26 346.2.)7 446±27 NI 

P .mrbef! 

Paired affinity indices of the four isozymes revealed more similarity between the 
hybrrd and the female parents (Table 7) 

Table 7: Percentage similarity indices for four isozymes in interspecific 
hybrids and their parents. 

Hybrid! Parent Esterase Peroxidase PolyprlCnol Super oxide Total for 4 
olddase d~mutase IsoZ)ffT1es 

HYbrid I with Pbarbc(/ 16.6 285 0.0 333 196 

Hybrid I with Pmgrum 41.7 375 16.7 250 312 

Hybfld 2 with Pdrrer/uarum 363 28.6 25.0 333 308 

Hybfld 2 with p()fgrum 27.2 33.3 ')JO 28.6 34.8 

(Hybrid I ~ P. nigrum x P barben, Hybrrd 2 P. nlgrum x P. attenuatum) 

ivJ. Reaction to poilu' beetle infestation 

Reaction of 'poilu' beetle Infestation IS assessed by leaf diSC screening method. 
Significant differences are observed, In the reaction of the hybrids and parent species to 
'poilu' beetle infestation. The hybrrds Inherited the resistance genes from the male parents 
as they are not preferred by the beetles. 
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BREEDING CARDAMOM FOR HIGH YIELD AND RESISTANCE TO KATTE 
DISEASE 
(M.N. Venugopal and '(. Padntini, 

A. Multiplication of promising clonal accessions 

Three Wynae! accessions IAPG - 221, APG - 223 ane! APG - 215) are being multiplied. 
SIX "katte" resistant plants and one rhizome rot tolerant RR-I type are being multiplied 
clonally In a separate clonal multiplication block. 

B. Hybridisation between selections 

A 8 X 8 full dlallel set of crosses involving the new selections of IISR namely, RR-I, 
((S-I and "karte" resistant lines namely. NKE-12, NKE-27, NKE-31, NKE-9, NKE-3 and 
NKE-19 were made. The per cent fruit set was highest and significant for the cross NKE-
19 x NKE-34 of 92 followed by NKE-12 x NKE-19 of 77 ane! NKE-12 x RRc I of 69. The 
fruit setting percentage was least and significant In the cross NKE-9 x CCS-I . The per cent 
frUit set was least and non-significant in the cross NKE- 12 x NKE-9. In general. the flult 
set percentage IS Significant when RR-1 IS the male parent and NKE-27 IS the female palent 
[Table 8). 

Table 8: Per cent fruit set in diallel crosses involving 'katte' resistant 
lines. 

RR-I e(S-1 NKE-12 NKE-27 NKE·34 NKE-3 NKE-19 

RR-I 32 31 19 41 36 28 37 

ecs-I 56* 49* 33 28 21 21 45 

NKE-12 69* 22 24 27 10 45* 77 

NKE-27 49* 66* 20 53 * 56 + 50* 45* 

NKE-34 21 27 38 67* 25 32 

NKE-9 56* 44* 38 31 55* 33 22 

NKE-3 59* 46* 47* 36 18 15 39 

NKE-19 36 48* 40 43* 92* 36 20 

Mean 39.235 SE: 2.221 



~.~ 1L._....;;",;,·R;....A-N-N-u-A-L-R-EP-o-R-T-'-.-.,-------_______ --',@) 

GEN. XIV 18131 
CYTOGENETICS AND REPRODUCTIVE BIOLOGY OF GINGER AND 

TURMERIC 

(K.P.M. DC1mayanthi and B. SasikumarJ 

A. Cytogenetics 

Twenty two ginger accesSions of different morphotypes were randomly selecteci 
from ginger germ plasm collection for the chromosome analysIs. All the accessions were 
found to be 2n ~ 22. except Ace. 246 Icv. Sabanmalal. which was found to be 2n 
24. Karyotype analysis was done In four ginger culrrvars viz. cv. Maran. cv. China. IISR· 
Varada and Sabarrmala and thClr karyologlcal features were compared to estimate the 
genetic variability amonC) them 

Ginger (ultivar Sabarimala f2n "" 241 

Chromosome studies and If) Situ estimation of nuclear DNA content were c,Jrrred out 
In two different cultlvars viz .. China and Maran. Somatic chromosome number 2n cc 22 
was found to be constant in both the cultrvars. However. three B chromosomes were 
observed In cultlvar China. DNA content of these two cultlvars were highly varreeJ and the 
correlation could be obtained between the 1c nuclear DNA and the total chromosome 
length. Aver age packing ratio was worked out from which Ule relarron between 4c 
nuclear DNA content and the total chromosome length were establ,slled. Kal}'omorphologlcal 
analYSIS showed Significant vanatlon in the total cflrOmOSOme length. distribution of 
secondary constriction and SAT· chromosome between Sabarrmala and Varada n,C 
variation in total genomic length and chromosome volume of the cultivar suggest 
occurrence of structural changes durrng cultlvar diversification. Stickiness characterrscd by 
Intense clusterrng were recorded In Sabarrmala. 

Seventy two ginger accessions were examined for therr heterostyllc condition, all 
were Invarrabily found to be 'pin' type. 
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B. Pollination studies 

Since all the aSSisted pollination methods have failed, Intra ovarian pollination methods 
were adopted, 

Intra ovarian pollination was done at 3 P.M. The ovary was examined after 211, 12h, 
24 hand 48 h through hand lens. In normal cases, the ovary fall down 12 h after antheSls, 
but In case of Intra ovanan pollination method tllough the flower Withered, tile ovary 
remained In position for 45 days. 

C. Induction of polyploidy 

Five hundred buds each of Varada and SatJaflmala were treated With cOlchiCine 12%) 
and only 127 plantlets of IISR-Varada and 11 plantlets of Sabarimala survived. Those were 
planted in poly bags for further establishment. Out of 127 plants of IISR· Varada 3 plants 
were cytologically proved as polyploid lines 12n .= 44), whereas In Sabanmala the plOidy 
response was poor. 

HORT. 11i81 3) 

UTILIZATION OF PIPER COlUSRINUM L1N/C AND P. ARSORElIM AS 
ROOT STOCleS IN THE MANAGEMENT OF FOOT ROT DISEASE OF 
BLACIC PEPPER 

IP.A. Mathew, J. Rema, T.J. Zachariah and Y.R. Sarma) 

TllC approach grafts of black pepper on Piper ar/Joreum prepared dunng 1996-97 
were monitored for a possilJfe union. Even after one year no union couid {)C ontarned. 
TllOugll the sCion survived after separation, It did not put forth new leaves but shllvcled 
and died after a few montl,s. 

Successful grafts of Subhakara on P co/u/Jrinum rootstock were field planted In a 
replicated trial, The best survival was seen In double grafting, where two root stocks were 
used. However, In many grafts one out of tile two loot stocks dicd and the other kept 
the graft growing. Cleft, saddle, splice and tongue methods of grafting and yemma 
huddlng gave more than 50% survival. Very low survival was noted In the caSe of modified 
splice grafting and it was observed to be due to the tJreaklng of SCions at the union on 
account of the deep cuts at grafting time and Improper callus formation. n,e top shoot 
graft also did not survive which may be due to the suffiCient hardening of graft union 
Splice grafts tended to give a smoother union for the present. Tile survival of approacll 
grafts was poor. The survival of various grafts is given below as observed after one year 
of planting (Fig. 2). 

Grafting of 50 seedlings and clonal stocks of P co/llbrmumwlth laterals of Subhakara 
was completed and tile growth is being monitored for effect of root stoCk vanatJlllty. 

Twenty pepper vallctles were grafted on P co/ubrmum and preliminary Indications are 
that these are compatible With the root stock used, Field evaluation of these grafts are In 
progress. 
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Fig. 2. Survival of black pepper grafts var. Subhakara on P. colub,;num Link 

HORT.III(813) 

DEVELOPMENT OF PAPRIKA FOR WARM HUMID TROPICS 

IP.A. Mathew. T.J. Zach.ariah and K.V. Peterl 

Dunng the year 1997, (tHee accessions were collected from Guadeloupe and four 
from AVRDC, Taiwan. However, only one accession germinated which IS being multiplied. 
In Byadagl Dabba, 12 accessions were collected from Yellwal and 24 accessions were 
collected from Kublhal Villages of Dharwad distnct of Karnataka. The total collection 
presently include 50 exotic and 162 accessions of Indigenous type. The germination of the 
accessions after the rainy season ,~as been found to be poor. 

An adaptive trial of 46 exotic accessions were carried out during 1997.The number 
of days required for 50% flowering after germination vaned from 78-1 15 days. High 
variability was observed in all the vegetative characters like plant height (12-1 OOcm), 
number of primary branches (1-5), number of fruits/plant (1-22), indiVidual frUit welgth 
(2,3-7.5g), fruit lengtt112-20.5cml and frUit breadth (1-5.2cm). The frUit colour ranged 
from red (32), dark red (11), orange (2) to lemon yellow (I). Most of the frUits were 
elongated and pendulous. 

AcceSSions with dark red colour, sUitable for paprika, arc limited An accession with 
lemon yellow colour may be useful In extraction of yellow paprika. None of the accessions 
were hot or pungent. The plants also came up well Indicating the adaptability to tropical 
situations. Even within each exotic accession progeny vanation was observed that need 
further purification. Therefore the Indications are preliminary. 
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A total of 2 I exotic accesSions and 4 Indigenous accessions were evaluated for colour 
by the ASTA method. Colour values ranged from 2.7 to 139 ASTA units. 

The results ,ndicated that the exotic types have very low values. The Indigenous type 
Kt-PI- I 9 gave the hlgrlest value of 139.50 AST/\ units which IS above 100 ASTA units being 
the standard. However, Kt-PI- I 9 IS not sUitable for ilUmld trop'CS, since It IS highly 
susceptible to bacterral wilt. 

BIOTECH. 11 /813) 

IN VITRO SELECTION FOR RESISTANCE TO SOFT ROT AND BACTERIAL 
WILT IN GINGER 
(1(. NirmaJ Babu, T.E. Sheeja and A. Kumar) 

A. Production and multiplication of somaclones 

Over 720 somaclones were transferred to the field and over 925 cultures of plant lets 
regenerated from anther, ovary and leaf were maintained In the laboratory, Four promISing 
lines Vll. MP 61-9, MP 61- 10, MP 75-1 and OCP 8 I 6 were multiplied for further 
evaluation. 

B. Anther culture 

Over 625 cultures of anther regenerated plants have been multiplied and 385 were 
planted out 

C. Protoplast cuture 

The protoplasts were cultured and cell diviSion was noticed after 2-3 days of culture. 
Within 3-1 weeks of culture the cells started diViding and developed Into mlcrocalll in 50-
70 rlays on MS medium supplementerl With J mg/I each Df NAil and BA. 

D. Development of plantlets from transgenic calli 

The transgenic calli bornbarded wlte) p/\HC 25 vector containing GUS and 
phosphinothrrcln reSistance were put for plant regeneration The calli of ginger could not 
regenerate due to contamination and were lost. However, the calli of cardamcim 
regenerated and developed into plantlets. 

BIOTECH. III 18131 

MICROPROPAGATION OF BLACI< PEPPER 

(J. Rema and If. Nirmal Babul 

A.Fie/d evaluation of tissue cultured plantlets 

Two trials were taken up for evaluating Ole field pel'forillace of tissue cultured black 
pepper. One of tne trials was laid out at the EXlperrmental Farm Pcruvannamuzhl and 
another at the Indian Cardamom Research Institute, Myladumpara. Twenty five percent 
of the tISsue cultured plants of black pepper has flowered and set frUit durmg the third 
year of planting. 
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BI01ECH IV \813\ 

BIOTECHNOLOGICAL APPROACHES FOR CROP IMPROVEMENT IN 
BLACI{ PEPPER 

II{. Nirmal Babu. J. Rema, B. Sasikumar and P.N. RavindranJ 

A. Production of somaclones 

Over 400 cultures of black pepper somaclones were multiplied and 50 of them were 
transferred to soil. 

B. Embryo culture and induction of somatic embryogenesis 

Two hundred cultures of lygotlC embryos were establISher! and 5% of the cultures 
sflowed Induction of somatic emlJlyogenesrs. Somatic embryos are Ideal for genetic 
transformation experiments uSing either blOIlStlCS or IIgrobaCfenum. 

AD HOC PliOJECT 

DEVELOPING HARDENING PROTOCOLS FOR TISSUE CULTURED PLANTS 
OF SPICES 

(J. Rerna, P.N. Ravindran and Minoo D., 

A. Establishment of hardening facility 

A hardening facility WIUl conuolled conditions viz. temperature, light and flumldlty 
has Ileen established to develop hardening protocols for spices With different habits 
(perennial climbers, annuals, seasonal herbs, trees etc) and different climatic lones 
(tropical to temperate) 

B. Developing hardening protoclols for tissue cultured plants 

To study tile suitable conditions for hardening, suffiCient material IS being established 
/I} vlrro which includes black pepper and related speCies, cardamom, tree spices vil. 
CtnnamOU!l7 VerU!l7, C casSIa. C camphora, clove and Oc/rnurn spp. 

In vI[/Ocultures of establlsfled mate!lal is being multiplied and about 350 plants each 
have been developed If) vitro In cardamom and black pepper, 

Initial expe!lmentatlon In the hardening faCility to identify favorable conditions for 
acclimatISing the transferred plants are under way. 
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CLOSED PROJECTS 

BIOTECH(813) 

TISSUE CULTURE FOR RAPID MULTIPLICATION AND EVALUATION OF 
ELITE CLONES OF CARDAMOM 

(M.N. venugopall 

OBJECTIVES 

it Developing protocols for rapid multiplication of elite clones of cardamom 

;~ Production and field evaluation of micropropagated plants 

"r Developrng protocols for callus induction, multiplicatron and regeneration 

i? Screening of somac/ones against cardamom mosaic virus 

A. Micropropagation 

For multiplication of selected clones, young suckers and panicle buds were llsed as 
explants. Multiple shoots were rnduced In vegetative buds by suppressing tile apical 
growth and actrvatlng the development of axillary buds. Young vegetative buds after 
steril,satron with 0.1-0.2% mercuric chloflde were multiplied on MS basal medium 
IMurshighe and Skoog, 1962) containing coconut water 20%, naphthaleneacetlc aCid 
(NM) 0.5 mg/litre, Indolebutyric aCid (lBII) 0.2 mg/litre, 6-benzylamlnopurlne (BA) 1.0 mg/ 
litre, kinetin 0.2 mg/litre and agar 6g/lltre. The plantlets developed were rooted In Whlte's 
basal medium containing NAil 0.5 mg/lltre and then hardened In sOil +vermiculate (J : I) 
mixture. 

a. Source of expl.1nts 

Young vegetative buds of field grown plants collected In April-May and September
December were more sUitable as explants and were comparatively free from contamina
tion. While Inoculating. a,e buds had to be rrrmmed and outer sheathmg leaf bases were 
removed which had resulted in redUCing browning and contamination. 

b. Sterilisation of explants 

Testing of mercurrc chlorrde 0 I % and 0.2%, calCium hypochlorite, sodium hypochlo
rite, silver nitrate and antibiotics at different concentrations indicated that mercuric 
chlorrde at O. I % and 0.2% for 18-20 mmutes is effective In reducing surface 
contamination. Pre-sterilisation washing with sterile water containing few drops of 
wetting agent (Teepol) and post surface sterilisation washing With sterile water IS also 
requlfed to remove adhering dllt and traces of sterrlants. 

c. Multiplication of buds 

The response and compOSition of medium sUitable for multiplication is given in Table 
9 & i O. The surface stenl!scd tnmmcd buds showed response In mult/plication medium 
within J 5-20 days. In the second transfer, 3-5 plantlets developed to full size within 40-
60 days. Further, separated plantlets have [0 be allowed to grow on semisolid or liqUid 
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M.S. medium Imultipllcation mediuml for furtller growtll. In a year, ZO-ZZ plantlets can 
be generated from one explant and In two years time, 20,000 - 22,000 plantlets can tJe 
generated from one establlsllCd pi antler. 

d. Rooting of buds 

Micropropagatccl buds developed two to four s[long roots in the modlflerJ Wilite's 
rooting medium. Tile plantlets cultured In liqUid medium in 250 ml wide mouthed conical 
flasks kept on rotary sllaker were found to produce more suckers than the cultures on 
semisolid medium. The above cycle of multiplication can be continued for about J 0 
rounds of [lansfer. 

e. Hardening of micropropagated plantlets 

In Vitro propagated roorceJ plants estatllrshed well In J • J Iv/vi SOil vermlculate mlxtlJre 
witl, con[lolled conditiOns such as light. temperature and humidity. Hauglantl's solution 
supplied at 3 days Interval promoted proper growth of establIShed plants. Humidity can 
be provided by coverrng the plants with 300 gauge UVstabllised polythene sheets. The 
plants established upto 92-98 per cent In different seasons. The establIShed plants from 
the can [lolled medium need to be shifted to polybag In the nursery for promoting normal 
growth with recommended package of practices which involve spacing, filtered light. 
waterrng, plant protection to avoid nursery leaf spot. rhizome rot, borer and leaf thrrps 
Infestation. WltllIn 4-5 months of transferrrng to poly bags, the planrlets obtained 
standard seedling stage 145-60 em height with rnore than 2 tillers). 

Table 9: Effect of different media on shoot formation in micro propagation 
of cardamom. 

Medium 

J 

2 

3 

4 

5 

6 

Supplements 

Kn or SAP (0 J ,02, I 0 and 2.0 mg/I) 

Kn or SAP 10 5 mg/I) 

Z 11.0, 2,0, 4.0 and 5.0) 

CW /1.2.10 and 20%1 

Kn 10 5 mg/I+SAPI0.5 mg/II CWI5%)IMS-J) 

Kn 10.5 mg/I) + SAP(0.5mg/l) CW(5%) + 
Calcium pantothenate 10, I mg/I) J biotin 
10. J mg/I) I IAA 12.0 mg/IIIMS-2) 

Basal rnedlum used - MS, perrod of Incubation - 4-8 weeks 
* Buds remain green Without elongation 
** Green buds, elongate to about 25 mm 
* * * Green buds, elongate to about 30 mm 
**** Green buds, elongate to about 40 mm 

Growth 
response 

* 
H 

* 

* 

*** 

**** 

10 replicates were kept for each experiment. Visual observation showed over 90% 
Slmilarrty and 5 to J 0% vallatlon In the results. 
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TablelO: Composition of medium used in rapid multiplication of 
cardamom. 

Explanl Composition 

Sub-curure medIUm Rooting medium Murtipllcatlon medium 

MSbasal_)_medlum+ MSLDsal+medun'l \XIhite"::. basal MStJasalmediurn+ 

02 mCj>1 NM OSmCj>1NM media (1lquldl . as mgll NIVI 

1.0 mg'1 BAP OSmg/IBAP OS mg' I NN\ I Omg/I SAP 

200 ml/I coconut water 0.2 mg/l Kinetin 30 gil Sucrose 0.2 mg/IIBA 

30 gIl Sucrose 200 ml/I coconut water 200ml/l cocorllitwater 

30 gil Sucrose 30 gil Sucrose 

B. Field performance of in vitro propagated plants 

Three replicateel field trials were conducted to evaluate the performance of 1/7 virro 
propagated plants. The tissue cultured plants showed better establlshment/95%) than the 
seedlings(80%) and suckers(85%) In the field after 3 months of planting. This may be due 
to the better root system of the tissue cultured plants, high endogenous levels of growth 
regulators supplied at multiplication and shooting stage and freedom from SOil borne root 
pathogens. 

In Trial I & II. analySiS of results of three crop seasons /pooled analYSIS) revealed 
significant differences With regard to Important yield attributes VIZ number of Yielding 
tillers/plant, panicles/plant, green Yield/plant and cumulative Yield (Table IiI. Non
significance was observed in the parameters like tillers/plant and leaves/plant. In both the 
above tCiais, the tissue culturer) plants were found to be supenor compared to ciones clnd 
seecilings. 

Table II : Growth and yield parameters of tissue cultured CI-37 and 
Mudigre·1 plants f 1992 crop seasonl. 

CI 37 Planes Mudlgere - I Plants 
-~-~~~,,~ --~~~--'-

o.Nth charaaer 1.C Sltt" Seedh]s co [0 OSI T.e SlJ:kers Seedfn:;;s co (005) 
ptrnts pam 

Tliler':/plant 246 ZZ4 217 N5 209 198 17 I N5 

YM'lg ,"e",plant !5,9 ILl 12.3 2.8 14 I 123 95 35 

Height of the tallest 1670' ISO.o 1700* 138 162.0 141.0 I iiJ_Q N5 
[Iller {eml 

Le~1t 134.0 1140 135.0 N5 130.0 11'10 I(f)O N5 

Pande/pBnt 21 !* 15.2 IflO* 25 17.1 * 146 119 38 

Green YIeld Iglplant! 4340' II'lD ](DO 112.0 26/0'S{) 1650 162.0 51.3 

(umulauve)'1t'!d 774 Ok 4160 6280 2260 60' 385.0 32'J.o 113,0 

11990-9211g1plantl 
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In Trial III, tISsue cultured clones performed better compared to seedlings of local 
check ICI-37) for number of leaves, plant (lelght, total number of Yielding tillers anel 
number of panicles per plant I Table 12) Tissue cultured clones, Hy-43, Hy C 1-37 x pv
I were Significantly superior to local check with respect to green yield. 

Table 12: Yield parameters and yield of tissue cultured hybrids and 
elite plants. 

Clone 

1271/2-6 

1271/2-10 

Hy 43 

Hy 668 

C 1-671 

CI-37 x PV-) 

CI-37x(Chcck) 

CD J[ 5% 

No. of Yielding tillers No. 
per p],lnr 

'J I 

11.0 

8 5 

9.9 

8.7 

8 3 

7 8 

215 

of panicles per Wet yield (g) per 
plant plant 

8 3 401 

8.9 443 

7.4 539 

8 3 416 

5 7 435 

6.7 523 

6 8 495 

I 77 12.S 

Superiority of tissue cultured plants for yield was attributed to better growth in terms 
of superior yield contributing characters. Sucker propagated plants were superior 
compared to seedlings In Mudlgere-I while seed propagated plants were superior over 
sucker propagated plants In CL-37. These selections were developed through clonal 
selections and cardamom being a highly cross pollinated crop, seed propagation Will result 
Into genetic drrft leading to superrorrty of seed propagated plants over sucker propagated 
plants with respect to number of panicles In CI-37. Superrorlty of clonal progenies of some 
high Yielding clones was reported in cardamom IPattanshettl and Sullkerr, 1985). but in the 
present study sucker propagation and seed propagation were on par for growth and Yield 
characters In Mudlgere-I. 

The above Yield evaluation studies have clearly established the satisfactory field 
performance of mlcropropagated plants obtained from 8 elite cardamom lines. These 
studies clearly established that tissue culture technique can be used for future 
multiplication of elite clones and introduction of pests and pathogens through planting 
material which take toll In the nurseries and plantations can be avoided. 

C. Callus induction and regeneration 

Rhizome bud explants cultured on MS medium with 4.5 11M 2, 1-D, 0.511 M NAA, 
4.4 11M BA and 2.3 11M Kinetin and Incubated In the dark began to swell after 40 days. 
Callus started appearing 3 months after Inoculation In the dark. The growth of the callus 
which was separated from tile rhizome explants after Its Initiation and I<ept In light was 
slow initially but later growth was profuse. The rhizome explants kept In light from the 
start turned brown and finally died. The callus Induced could be maintained In light for 
24 months as long as It was subcultured to fresh medium every 20-30 days. The callus 
of cardamom when incubated In light on MS medium produced 2 morphologically distinct 
types of calli, a pale yellow compact callus which was capable of regeneration and a 
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whitish non morphogenic friable callus. Shoot regeneration was not observed when the 
frlaille callus was Incubated on MS medium Wln, 13.3 - 44.4pM SA and 13.9-46.5/-lM 
Kinetin. The compact callus Incubated In dark from beginning did not differentiate Into 
shoots. The compact callus of cardamom was found to retain Its morphogeniC potential 
even after 2 years in culture after repeated SUilCultures 

Among the treatments supporting morphogeneSIs. the one with 22.2/-lM BA and 
23.2/-lM Kinetin was the best causing more than 20 shoots to be produced In an earlier 
report regeneration was reported from young seedlings of cardamom In medium with 
IAA. CWlcoconur water) and BAISrinivasa Rao N ai, J 982). CW contains many 
components Including gibbereilins. cytokinlns. auxins and 1.3 dlphenyl urea IRaghavan. 
J 976). The addition of CW to the medium reduces the reproducibility of rhe results and 
makes It difficult to study the Interactions of various growth regUlators due to the 
presence of unknown components. 

The plantlers produced 4-6 roots when transferred to Whlte's llasal medium with 
2.7/-lM NAA. Seventy per cent of the plantlets survived when transferred to'a J sOil: I 
vermiculate mixture Iv/v) In poly bags kepr in 90-9S% relative humidity In a green Ilouse. 
Higher regeneration of plantlets from callus is an essential step In utiliSing tissue culture 
technique for plant Improvement. Production of as many as 20 SllootS per culture 
achieved In this study enables one to obtain large number of plantlets from callus in a short 
perrod. 

Callus induction and multiplication 

For induction of callus. young suckers of invltro plantlets I J 2 months old) were used 
as explant. Four explants were Inoculated In each culture tube of semi solid MS medium 
supplemented with 4.S/-lM 2. 4-D. 4.4/-lM SA. 2.3/-lM Kinetin and O.S/-lM NAA 
and incubated In the dark. One piece of callus 10.Sc(3

) per culture vessel was transferred 
to fresll medium of same composition at an Interval of 20 days for the maintenance of 
callus. All the cultures were incubated at 2S±2°C In light at 20 /-l mol m~2s 1 provided 
by Phillips cool white fluorescent lamps. 

Regeneration of callus 

In order to optimise growth regulator requirements for the regeneration of plantlets 
from callus. one piece I J cm') each of the established calli was Inoculated separately In each 
culture tube on a series of MS medium supplemented with varrous concentrations of N/\A 
10.27. J 3.4/-lM). 2. 4-D 10. O.S/-lM). BA 10-44.4. J 33.2 and 222.2/-lM) and Kinetin (0-46.5 
and J 39 .4/-lM). One piece I J c( 3

) each of the cultures was transferred to fresh medium 
of same composition every 20 days until final observations were made. The response of 
the culture was recorded after 3 months as the mean number of shoots (> J cm long) 
produced per culture. The experiment was conducted J 0 replicates during each' run. 

D. Rooting of regenerated plants 

Shoots developed from the callus were separated and rooted In White's basal liquid 
medium IWhlte. J 963) containing 2 711M NAA using filter paper rafts in culture tubes. 
Rooted plants were transferred to I SOil: I vermlculate Iby volume) mixture in polythene 
bags 12S0 cm') and kept under 90-95% relative humidity in a green house for J S days 
before placing them under nurse 
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E. Screening of somaclones against Car MV 

In the tllree successive inoculations effected at an interval of ',5 days, the batches of 
somaclones were assessed 111 1991, 1995 and 1996. Out of tile 785 samaclones tested, 
86 percent of plants rook Infection In first Inoculation (Table 13) and only 0.4 per cent 
remained free from Infection after second screening and the remaining rook Infection In 
the third Inoculation and all the plantlets showed severe mosaic symptoms 

Table 13: Screening of somaclones against cardamom mosaic virus. 

No, of soma clones infected after 
Year Inoculated 

1 ')94 

1995 

1996 

Total 

PUBLICATIONS 

23 I 

230 

378 

785 

Research Papers 

1st screening 

191 

202 

284 

677 

lind screening Illrd screening 

34 

28 

42 2 

105 3 

Regy Lukose, SJjI KV, Venugopal M.N" and KOrlkanthimatll, V.S 1993. Compalatlve 
field performance of mlcropropagated plants of cardamom (E/N[arld caroamolTlulTI 
Maron). Indian Journal of Agricultural SCiences 63(7):417-418. 

Papers presented in Seminars and symposia 

Regl Lul<ose, KOrlkanth,math V.S" Venugopal M,N. and Ravindra Mulge 1996. Field 
evaluation of six tissue culture ciones of cardLlmom. National Seminar on Horticulturai 
Biotechnology, 28-30 Oct., 1996. University of Agricultural SCiences, Bangalore. 

HORT. I 1813) 

VEGETATIVE PROPAGATION OF TREE SPICES 

p. Rema, B. I(rishnamoorthy and P. A. Mathew) 

OBJECTIVES 

The project was initiated with the objective of standardizing vegetative propagation 
techniques In cinnamon (Cmnamomum VNum) , casSia (e aroma[lcum) , clove (SyZlgwm 
aromalicum) , allspice (Plinenra ololca) and nutmeg (MY(ls[lca fragrans). 

A. CINNAMON 

a. Cuttings 

Til Ice aLJXlns namely indolebutYric aCid (iBA), Indoleacetic aCid (1M) and naphthalcneacetlc 
aCid (NAA) at five concentrations, 1000,2000, 3000, 4000 and 6000 ppm were tried for 
rooting of Cinnamon cuttings. The cuttings of shoot terminals of about 15 cm lengtel were 
given a CJlp III the hormone and planted in moist COir dust media filled In polythcne bags 
and the rooting percentage was observed after 60 days, 
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ISA and IAA at 2000 ppm proved to bc the best with a rooting percentage of 73.2 
and 65. I. respectively, followed by ISA 3000 ppm 160 .5%). The number of roots 
produced per cutting also appeared to favour IBA 3000 and 2000 ppm with an average 
of 4.7 and 37. respectively. A maximum root length of 6.5 cm was observed In 1M 2000 
ppm. Tile root length were on par with that of control for ISA treatments, Indicating 
that root emergence could plobably be relatively at slower rate for IBA. ISA and IAA 
treatment stimulated rooting effectively. 

b. Air layering 

Uniform sized shoots were all layered allout 30 ern below the shoot of uniformly 
sized cinnamon trees grown In ttle field under Ideal condition. A 2 em wide nng of bark 
was removed and IBA at 1000, 2000 and 3000 ppm in lanolin paste was applied. In 
anottler treatment the shoots were etiolated 15 days pnor to layenng and IBA 3000 ppm 
In lanolin paste WelS applied. AI( layering with lanolin paste alone formed the control. All 
the layers were wrapped In mOist colr dust and were further wrapped In po.lythene film 
to prevent water loss. Rooting was observed In all the treatments. I(KludlOg control. 
Maximum rooting 170%) was observed with IBA 3000 ppm when applied without 
etiolation. 

Terminal cuttings of the elite IlOes were treated with IBA 2000 ppm Ithe best 
treatment for rooting of cinnamon) and were planted In sterile soil filled In polythenc bags 
to fmd out the rootability of nine elite IJOes of Cinnamon The experiment was laid out 
in a Cf(BD \,vh,'7 3 replications and 9 treatments and ~vith i 5 cuttings in each replications. 
Biochemical status of the cuttings were estimated at the time of planting to correlatc With 
rooting percentage. Total carbohydrates, nitrogen, CN ratio, redUCing sugars, nonreduCing 
sugars and total phenols were estimated JO SL- 44, SL-53 and SL-63. 

A high variability was observed JO Hle rooting capacity of elite lines, the percentage 
of rooting ranging between 3.3 to 60.5 Imean of 2 years), maximum success was 
obtained JO SL- 5160.5). Number of secondary roots was maXJOlUm In IN-31 0 followed 
by SL-65. In general. SL-5 was the best With high rooting percentage and good 
development of primary and secondary roots, followed by IN-189. SL-44 which showed 
higher rooting percentage had a higher CN ratiO, total sugars, total phenols and low 
nitrogen than SL - 53 Indicating that biochemical constituents of the cuttings Influenced 
the rooting. 

B. CASSIA 

a. Cuttings 

Terminal cuttings of about 15-20 cm In length from two year old cassia were given 
a qUick dip In the rooting hormone 1M 1500, 1 000,2000 and 2500 ppm) and were planted 
in mOist coir dust dlHlng October. The mouth of the polythene bags were sealed to 
prevent mOisture loss. 

All the treatments Including the control gave rooting With the highest In 18A 500 ppm 
1704%1·. 
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b. Air layering 

Air layers were made on 2 year old cassia seedlings durrng July and November Lateral 
branches, 1.0-1.5 cm In diameter, were girdled by removing 5 cm of bari< band. Seradlx
B (a commercial rooting hormonel was applied at the girdled region and covered wltll 
moist colr dust and wrapped with polythene sheet to prevent mOisture loss The air layers 
were detached after 2-3 months and observations on rooting and survival percentage, 
number of primary and secondary roots and length of primary roots were recorded. 
A success of 87.5% was obtained (junng July wrth an average of 6.4 p(/mary and 12.1 
secondary roots. 

The success In layering was higher during July probably due to the hl(jher humidity 
prevailing in the atmosphere due to rain which IS congenial for production of adventitiouS 
roots. 1\11 the air layers established 111 tile field. 

C. CLOVE 

a. Cuttings 

Hardwood, semi-hardwood and softwood cuttings of II Scm in lengthl taken from 
etiolated (covered with a slip of black cloth for 45 days after whIch the stem was detached 
at the covered portion) and non-etiolated shoots after girdling were used for the study 
conductecl during September. Three hormones, namely Indoleacetic acid (1M) at 1000, 
2000 and 4000 ppm, naphthalelleacetic aCid (NAA) at 150, 300, 450 and 600 ppm and 
indole-3-butyrrc aCid 116A) at 2500, 5000, 7500 and 10,000 ppm were used for non
etiolated Shoots. The etiolated shoots were treated with IBA 12500 ppm), The cuttings 
were given a 45 second dip In the respective hormone concentrations and were planted 
vertically In sterr Ie sor! In polythene bags, IndiVidual bags were covered Wltll polythcne 
bags to maintain humidity and temperature. 

AdventitiouS roots failed to develop in clove cuttings, The cuttings remained healthy 
(or a period of 2 weeks and dried off gradually without rooting In all tCle treatments 

b. Epicotyl grafting 

Terminal shoots With Intact apical buds taken from high yielding mother trees and of 
Similar thickness to that of the rootstock were selected as sCions and were grafted on to 
two rootstocks namely SYZIgliJrn arornaocurn (clove) and S._;arnbolana Uamun) 

Success In eplcotyl grafting was obtained With 4 week old rootstocks of Sprnbolana 
and S arornatlCUf77 dUring a preliminary trial. Survival percentage was very low and only 
two grafts on each of the rootstock survived. 

c. Cleft grafting 

Cleft graftmg all S jambolana and S aromaocum was earned out at 4 week Intervals 
on 2 year old rootstocl<s and at 12 week intervals on 3 year old rootstocks. 

A 60% success was obtained when Cleft grafting was done all 2 year old seedlings. 
The ratc of success Is vanable and probably low because of poor cambial contact or that 
the detached scion lost Its potential to produce parenchyma cells for further differentia
tion, 



CROP IMPROVEMENTI 

d. Approach grafting 

HeC1IU,y uniform sized [rces were selected as mother plants Willct, formed the source 
of sCion. Two year aiel seedlings of S.j3mIJol3n3 and S arom3tlcum of uniform vigour 
were selected as rootstoci<. Slice approach graftiog was adopted. A slice of bark and 
wood was cut from both the stems and the cut surface secured together for close 
cambial contact by wax tape. After the union, the scoo\: above tile union and Ule SCion 
below the union were cut and [he grafts cletached and maintained In the nursery for a 
penod of 12 weekS, and planted In the field after one year. 

Clove on a rootstock of the own species (S. a(oma[/cum) was morc compatible than 
clove on other rootstock species. Monthly vanatlons IS shown In Tallie 11. The best 
results were obtained In December (80%1 and August (70%), respectively. March and May 
had the lowest successes, possibly because high temperatures and low humidity prevail 
at that tlme.The grafting of S.pillIJo/c717dand S. aromd{/cumis not pOSSible because of 
stock ~ SCion IncompatlurlltY. the cause of which needs furtiler JIlvestlgatJon. 

e. Field evaluation of approach grafts of clove 

One year olel grafts of 8 accessIons of clo'" were planted in a Randomized Blocl< 
DeSign With 6 replications at a spacing of 9 m x 9 m for field evaluation In an eXisting 
coconut plantation at the Experimental Farm, Pcruvannamuzhi. Nine seeejlings were userJ 
as control Growth observations of height. number of pnmary and secondary branches. 
cclnopy and girth above the graft union were recorded at regUlar JIltcrvals 

Growth observations Indicated that the growth of the grafts were much slower than 
that of seedlings ana that a short starured plant could be obtained through grafting. 
Flowenng l.vas initiated In few of the grafts in the 4trJ year of p1antJnc]. 

Table 14: Survival of approach grafts of clove on rootstocl{s of S. 
aromaticum and S.jambolana~. 

1989~90 

May 
June 
July 
August 
September 
aerobe I 
November 
December 
January 
February 
March 
Aplil 

Rootstock of 
S. aromclticum 
(% graft surviValj 

36.31 
43.3f 
53.3c 
70.Sb 
50 Dd 
39.99 
46.6e 
80.4a 
13.3f 
22.51< 
3661 
23.2J 

1990~91 

June~Aug. 

Sept.~Nov. 

Dcc~Feb. 

March~May 

Rootstock of 
S, a(Omdt/cum 
(% gra!tsurvivalj 

41.4b 

87.5 a 

53.2b 

ZZ.4 

*Per cent survival of grafts on S JamDo/ana rootstock was zero for 1989-90 and 1990-91. 



D. ALLSPICE 

a. Cuttings 

IJ. OU/croOl: Fifty three per cent rooting was observed In the Juvenile shoots of all 
splce,treated With QUlcroot, a commercial hormone. Rooting was Initiated after 6·7 
months of planting. 

II). /8/1 r NM Terminal cuttings of allspice labout 12 cm In length) wltl) two leaves were 
used for the study. There were SIX treatments namely, IBA 1000 ppm, IBA 2500 ppm, 
NAA 1000 ppm, NAA 2500 ppm, IBA 2500 -I NAA 2500 ppm and control. All the 
hormonal formulations were prepared In powder formulations in activated cllarcoal. 
Cuttings were given a qUick dip in the hormonal treatments and planted in a SOil mixture 
of sand and corr dust In the ratio I: I. IndiVidual bags were covered with polythene bags 
to malrl[aln humidity. 

Variations in rooting was Observed during different months With different hormones. 
In general, December and February were found to be favourable for rooting of allspice. 
A maximum of 63.3% rooting was observed dUring February With IBA 2500 + NAA 2500 
ppm. Hle prrmary root production was highest in IBA 1000 ppm. In general the length 
and production of primary, secondary and tertiary roots were more In IBA treatments. 

b. Air layering 

Healthy, uniformly sized allspice trees were selected and the shoots were all layerecl 
about 15 and 45 cm below the shoot apex. A 2 cm wide ring of bark was removed and 
IBA at 1000 ppm, Seradlx, IBA 4000 ppm -I NM 4000 ppm In charcoal were applied to 
the portion where the bark was removed. Arc layering without the application of any 
hormone formed the controi. All the layers were wrapped In mOist carr dust and were 
further wrapped in polythene film to prevent mOisture loss. Layering was done at 2 
months Intervals for one year. 

Rooting was observed In all the months in all the treatments. However, variations In 
rooting was observed with different hormones. Higher rooting was obseNed when layered 
at 15 cm below the shoot apex than at 45 cm. IBA 4000 ppm + NAA 4000 ppm In 
charcoal was found to be the best treatment with 73% success during December. 

c. Stooling 

Twelve year old allspice trees were detopped at a Ilelght of 2 foot from the ground 
level just before the start of monsoon. A ring of bark was removed from tile base of tile 
newly emerged shoots and IBA 500 ppm was applied. ThiS was repeated on all the newly 
emerged shoots. The SllOOtS were mounted With pure sand, so as to cover the hormone 
applied region wltll the sand and the mount was watered dally. 

Adventitious root production was observed In 75% of the SllootS when the mount 
was removed after 8 months. The rooted shoots were separated and transferred to 

polybags and kept In the nursery Though rooting per cent IS better than other methods 
of propagation thIS method is more cumbersome when compared to other methods. 
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E. NUTMEG 

a. Storage of nutmeg scions 

HealtrlY uniform sized sCions were detached from tr,e tree and were treated with 
fungicide Icopperoxychloride 105%). The treated sCions were stored In polythene bag. 
f1lOlSt soli. moist cOlr dust. sugar solution 11 %), moist newspaper and mOist Jute bag. The 
lower end of me SCions 13-4 cm) alone were Immersed In the mOist storage medium In 
the case of sail. COI( dust and sugal solution and they were sealed in polythene bag to 

prevent moisture loss. The SCions wrapped in mOist newspaper were also sealed In 

polybags. SCions that were left exposed after the fungicidal trcatment formed the control. 
Grafting was carried out on three month old rootstock ~vith fresh sc,ions (scions collected 
Just before grafting) on all the days of grafting. The top portion of the rootswck was cut 
and a vertical downward Slit was made In tllC centci of tile stock. A wedge Sllaped cut 
was made at the base of the SCion and was grafted on to the rootstock using a polythene 
IIbbon of 2 cm width. Grafting was undertaken on me 3'". 7". 1 0'" and 12'" day of 
storage and data on drying of sCion at the time of grafting and percentage sliecess In 
grafting were recorded 

All tile packing mateilals evaluated for success In grafting except mOist Jute bag were 
supcrror to control (exposed sCions) on all the days I Table IS) Transporting sCion 

Table 15: Effect of storage of scions on grafting of nutmeg. 

Treatment Sucess rate at different storage Intervals (days) 

3 7 10 12 

Fresh scjon 98.2 100 96.3 93.8 
183) (89.7) (77.0) (753) 

Polythene bag 96.3 82.8 63 7 52.3 
(77.0) (65.5) (52.5) (46.3) 

Call dust 90.2 67.4 62.2 42.8 
171.7) 155.5) 152.0) (40.8) 

Sari 46.6 42.6 42.5 33.5 
(13.6) (407) 140.7) (35.4) 

Sugar solution 1% 81.3 47.3 32.0 26.5 
164.4) 1434) (34.4) 130.9) 

MOist news paper 67.8 417 2S.5 IS.6 
/554) /40.2) /32.2) /25.5) 

. MOlstJute bag 36.8 9.S 6.6 0.00 
(373) (IS.2) (14.9/ (0.29) 

Exposed 18.8 0.0 0.0 000 
1257) 10.29) 10.29) (0.29) 

CD at 5% 22.5 22.8 24.9 16.1 

Values In parentheses are transformed values. 



materials stored In call dust, poly bags and sugar solution was foune! to be on par With 
the adopted practice of using fresh sCion for grafting up to the 3'" day. The SCIOns could 
be trasnported in sealed polybags and used for graftrng with 63.7% success even on the 
10'" day of storage. However, in general there was a decline In the success III grafting as 
the number of days of storage rncreased. Visual drying was not observed In ,my of the 
treatments up to the Til day. 

b. Inducing orthotropic shoots 

f/ Hormonal amendmems : In order to convert the plaglotr0p'c grafts to orthotr0p'c 
grafts val/ous pllYSlologlcal manipulations and hormonal applications were callied out. 
There were 18 treatments and 4 replications In each treatment. The major treatments 
Included pruning and smearing With growth hormones and spraying growth hormones 
like BAP [10 & 20 ppm), GA [10, 20 & 100 ppm), 1M [10,20 & 50 ppm) and different 
combinations of these hormones. 

None of the treatments helped rn the production of ortllotr0PIC shoots from a 
plaglotr0plc graft. Instead a large number of plaglotr0plc shoots were produced. 
Production of such shoots too have a lot of Implications and use In propagatron practices. 
However, natural production of orthotr0p'c shoots were observed In field planted grafts 
after 6-7 years of planting. 

fi). DeroppliJg of old tree. Nutmeg trees of 8-9 year old and Wltll uniform girth were 
detopped at 1m, 1.5 m and 2 m height from the ground level durrng the last week of May 
and the cut end of the trunk was smeared wltll Bordeaux paste to prevent any fungal 
attack or damage. All the experimental trees were Illigated dally till the monsoon started. 
The new sprouts were allowed to grow and the number of orthotropic shoots produced 
in each treatments were recorded. The orthotl0p'c shoots produced were further pruned 
to see therr performance In orthotr0plc shoot production. 

The detopped trees produced new sprouts in a period of 45-60 days. Tile orthotroplc 
shoots were counted after it had attained sufficient growtrl to be d/StlnglJlShed from a 
plagloeroplc shoot It was observed that detopp,ng trees at 2 m above the ground level 
produced on an average 38 shoots which could be used for ep,cotyl graftinr). These 
shoots on further pruning produced I - 3 orthotropic shoots from each shoot. All the 
shoots could 1)( used for grafting. The method could be made usc of for the continuous 
supply of arthotr0plc shoots for eplcotyl grafting of nutmeg. 

c. In situ epicotyl grafting in nutmeg 

Ep,cotyl grafting adopted for commercial multiplication of nutmeg though highly 
successful, is labour intensive. Hence the present study was undertaken to see whether 
m situ grafting can be camed out In the nursery and the successful grafts alone 
transplanted to polythene bags. 

Four treatments wltll five replications were adopted witll 20 grafts In each replication. 
The follOWing treatments were adopted 

T, Rootstocks maintained In the nursery beds were grafted and each graft was covered 
With separate poly bags to maintain humidity. 



T2 Rootstocks maintained in the nursery beds were grafted and each replication were 
enclosed in a mini mist chamber. 

T3 Each rootstock was bagged separatly. grafteeJ and each replication was enclosed In 

a mini mist chamber 

T., Each rootstock were bagged separately, grafted and each graft was enclosed In 
separate poly bags for maintaming Ilumldlry. 

The grafting was done In Fetlruary and observations were taken after 45 days. 

Among trlC vanous methods studied. the pelcentage of success was more In 
tleatment T,. whele Individual rootstocks were separated out from the bed, grafted and 
the grafts were covered with separate polythene bags for maintaining humidity. The next 
best treatment was T3 where all the IndiVidual grafts were enclosed In a mini humid 
chamber. 

d. Production of epicotyl grafts in nutmeg with different types of scions 

A study was undertaken to understand whether the nature of SCions iortrlotoprc or 
plaglotr0plcj used for grafting Influence the shape of the canopy of the graft and their 
spread. 

The expenment conSISted of 4 types of shoots namely sCions from ortllotr0PIC 
shoots, sCions from primary plaglotr0plc shoots. scions from secondary plaglotroplc 
shoots and SCions from tertiary plaglotroplc shoots. Eplcotyl grafting was callied out 
follOWing the normal procedure and the success percentage was recorded after 45 days 

There was no Significant difference t,ctween the methods of grafting and the success 
percentage. The successful grafts produced with different SCions were field planted for 
studYing thell further performance With regard (0 thell canopy shape and spread 

e. Top working of nutmeg male trees 

Male trees of nutmeg wele detopped at J foot from the ground level cJuflng 
May. Just before the monsoon. Cut end was smeared With Bordeaux paste to prevent 
any fungal Infection and decay. The new shoots developed from the trunk were wedge 
grafted With ortrlotropic sCions (of same thlcknessj collected from high Yielding female 
trees and were covered With polythene bags (0 prevent drYing of SCIons. A temporary 
shelter was prOVided above the tree after grafting to prevent the harmful effect of rain and 
SjJf1 

New sprouts developec) from the main trunk In a penod of 45 - 60 days. Grafting 
was done With scions from high Yielding female trees on newly emerged shoots after they 
attained about J 5 - 20 em length. A success of 75% was obtained With the first grafting 
and t,~e rest 25% success was obtained on regraftlng. The top worked trees started 
flowellng from U1C third to fourtll year of grafting. Tllis method can be successfully used 
for the converSion of male trees to female trees and also for converSion of unproductive 
female trees. 



TECHNOLOGIES EVOLVED FROM THE PROJECT 

I. Vegetative propagation of clove througl1 approacrl grafts 

2. Vegetatl\ie propagation of cinnamon H1rough cuttings and all layering 

3. Vegetative propagation of cassia through cuttrngs and air layering 

4. Top working of nutmeg 

5. Vegetative propagation of allspice through cuttings and ali layering 

6. Storage of nutmeg scions 
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CROP PRODUCTION AND POST HARVEST 
TECHNOLOGY 

AGR. VI (8131 

STUDIES ON THE IMPACT OF INPUT TECHNOLOGIES ON THE YIELD 
PERFORMANCE AND QUALITY ATTRIBUTES OF BLACK PEPPER 
,JC.JCandfannan. A.IC. Sadanandan and I<'S. l<rishrtamurthYJ 

Agro- physiological studies of black pepper varieties 

Black pepper varieties planted on Ai/ant/JUs standard are being compared for thell 
growth and Yield perforrn,mccs. Tile glowel, parameters such as canopy height and 
radius at 2 meter height arc recorded dunng fourth year of planting. The result (Table 16) 
indicated that canopy height was maXimum 1504 em) In P- 24. ThiS was on par with 
Panniyur -I (492 em) and Subhakara 1489 ern). In the case of canopy radius P-2l 
reeorrJerJ highest 1117 em) followed by Panniyur-21l 10.9 cml and Paml'YlH -I lIDS 3 em), 

Table 16: Canopy growth of black pepper varieties during fourth 
year of planting. 

Variety Canopy Canopy Radius lem) 
Height (em) at 2 m height 

Sut)halcara 489 78.8 

Sreekara 395 77. 7 

Panehami 315 91.4 

Pournami 328 93.3 

P - 24 504 117.0 

Pannlyur-I 492 105,3 

Pannlyur-2 441 110.9 

Panniyur-3 313 95.0 

PannlyurA 317 86.7 

Pannlyur-S 370 92.7 

LSD 0.05 41.8 9.97 

-'--
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AGR. XIV 1813) 
INVESTIGATIONS ON SPICES BASED CROPPING SYSTEMS 
(v.s. Korikantl1imath. Rajendra Hegde, K.Kandiannan, M.N. Venugopal and 

A.K.SadanandanJ 

During the year 1997. the growth and YIeld characters of cardamom and component 
crops lIke tree spIces Iclove, nutmeg, CInnamon and allspIces), black pepper and coffee 
were recorded in the experiment. 

AGR. XVII (813) 

VERMICOMPOST PRODUCTION USING ORGANIC WASTES AVAILABLE 
IN CARDAMOM AREAS 

(Rajendra Hegde, V.S.KorIkanthimath and S.J. Anke Gowda) 

A group meetIng was helrJ at IndIan InstItute of SpIces Rcsearcrl, Cardamom Research 
Centre, Appangala on 18 June 97 to deliberate on varrous aspects of vermicompost 
research. 

Following areas of research were IdentIfIed. 

FortIfIcatIon of coffee wastes WIth other organic wastes. 

2. Long term effects of applicatIon of vermIcompost vis ordinary compost on the 
physIcal, chemIcal and bIologIcal properties of the SOIl. 

3. Effect of vcrmIcompost vis ordInary compost on the growth and YIeld of varIOUS 
spIce crops. 

4. StudIes to fInd out the optImum combInatIon of vermIcompost and other nutrient 
sources. 

5. StudIes on the performance of specIes mixture of earthworms. 

6. EstablIshing a vermIculture research network to exchange the Ideas and research 
results. 

AGR. XIX (813) 

MANAGEMENT EFFICACY OF WHOLE FARM APPROACH IN FARMING 
A STUDY ON CARDAMOM BASED FARMING SYSTEMS 

IRajendra Hegde, S.J. Anke Gowda and V.S. KorikanthimathJ 

Durrng the year, in an acre area robusta and arabIca coffee mIxed system has been 
planted. In the Interspaces, green manuring for biomass generation IS being taken up. Ex~ 
slwbiomass generatIon and nutrient recycling IS In progress (USIng Co~ I grass). PlantIng 
materrals of vanilla, ItS standards, GIIIIOdlc?, black pepper, clove, nutmeg grafts, allspIce and 
GafCl/71d gummlgu[[a grafts have been raIsed to be included In the study. In banana ~ 
arecanut system, banana has started YIeldIng. MIcroclimatIc parameters as well as sori 
characters in the system are under study. 
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AGR. XVIII (813) 

BIOFERTILIZER APPLICATION ON GROWTH, YIELD AND QUALITY OF 
BLACI{ PEPPER 

IIC. ICandiannan, M. Anandaraj and K.S. KrishnamuTthy, 

Biofertllzers VIZ. IIzospinllun7, Phosphobactena and Vesicular Arbuscular Mycorrhizae 
(VAM) alone, thell combinations and unlnoculated control were tested on black pepper 
growth under nursery condition. The biomass recorded at 18 months after planting 
indicated that Inoculation of blofertilisers enhanced the biomass production. The 
combined application of all the three bllfertillzers recorded maximum biomass (146.45 g 
per plant) followed by phosphobacterla and VAM combined Inoculation (132 7 g) 
compared to control (57.13 g/plam) (Table 17). 

Table 17: Biofertilizers effect on biomass production of blac'< pepper. 

Treatment Biomass production (gl 

A10spirilium (11201 61.3 

Pilosphobacteria (Phospho) 72.8 

VAM 74.2 

IIzo + Phosphor 

llzo + VAM 91.8 

Phosphor + VAM 132.7 

Azo + Phospho + VAM 146.5 

Control 57.1 

Lsd 0.05 22.00 

AGR. XX (8131 

PRODUCTION OF NUCLEUS PLANTING MATERIALS OF IMPROVED VARIET
IES OF SPICE CROPS 

IIC. ICandiannan, V.S. Korikanthimath, P.A. Mathew and P. Rajeevl 

Improved varieties of black pepper. turmenc. ginger. cardamom. nutmeg. cinnamon 
and elite lines of clove ana vanilla are produced and distributed to vanous developmental 
agencies and progressive farmers In Kerala. Karnataka. Tamil Nadu. Andhra Pradesh. 
Maharashtra. Orissa. Andaman and Nlcobar Islands and North Eastern States (Table 181· 
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Table 18: Planting materials produced during 1997. 

Black pepper rooted cuttings 80,000 

Black pepper rooted laterals 400 

Turmeric seed rhizomes 20 tonnes 

Ginger seed rhizomes 5 tonnes 

Cinnamon seedlings 2,000 

Clove seedlings 1,500 

Nutmeg grafts 2,000 

Vanilla cuttings 750 

Cardamom seedlings 10,000 

Cardamom seed capsules 29 Kg 

Cardamom suckers 550 

SSCII (8131 

NUTRITIONAL REQUIREMENT Of IMPROVED VARIETIES Of SPICES 

(A.I(. Sadanandan. K.S. Krishnamurthy and K. KandiannanJ 

A. Inorganic nutrition of spices 

Response of black pepper varieties viz Sreekara and Subhakara to the application of 
NPK and micro nutrients were studied for the fourth year. SOil and plant samples were 
collccted to assess the soli nutrient availability and plant uptake. The soli analysis showed 
that the availability of P has Significantly increased With the Increased dosage and the 
availability of N & K were on par among the doses appllcd. But, a Significant Increase in 
the soli availability of micro nutrients VIZ Zn, Band Mo wherever It has been applied was 
also noticed (T able 191, 

Table 19: Effect of fertilizer application on the soil availability of 
nutrients and yield in black pepper. 

Treatment 

T, Check 

Tl NllK] 

T) NlzKz 
T4 N3

Pl3 
T~T2+Micro 
nurnents 

T6 T~+ " " 
co (5%1 

Olg.C 
(%1 

1.25 

1.66 

1.66 

I. 93 

1.80 

2.05 

0.45 

Bray P Ex K 

45.8 42,8 

57.8 84.8 

101.8 91.8 

113.2 118.2 

65.3 92.0 

I 17,5 99.5 

38.9 54 I 

Zn B 

I 06 0.14 

1.23 0.19 

I. 12 0.19 

1.16 0.20 

1.42 0.52 

2.90 0.58 

0,32 0.04 

Mo 

0.10 

0.11 

O. I I 

0.10 

Yield 
(kgl hal 
V, V

2 

168 543 

820 830 

868 860 

1018 1008 

0.21 1150 1220 

0,21 1050 1003 

0.01 NS NS 
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B. Studies on the effect of organic farming in black pepper 

To evaluate the efficiency of organics as nutrient sources to increase the Yield ancl 
quality of black pepper, a field expellment was laid out with cv. Subhakara. The survival 
was of 85%. The treatments include FYM, verml and leaf composts, neem cake. chemical 
(er[lilzers and control In a preliminary pot trial application of vermicompost yielded on 
par With the chemical fertilizers. 

C. Different sources of rock phosphate on soil P availability and 
yield of ginger and turmeric 

Three soulces of rock phosphates VIZ Mussoolle Phos (MRP), Raj Phos (RP) and Gufsa 
Phos (GP) Individually dnd In combmation With FYM and Super Phosphate (SP) were tiled 
to evaluate their agronomic effiCienCies in ginger and turmenc. Soil samples were collected 
to estimate the P availability and the growth parameters were also recorded. n,e SOil P 
availability was higheSt in 2/3 RP + 1/3 Pas SP application which was on par With other 
sources of rocl< phosphates, but Significantly higher than the control. In Case of soil 
availability of N, K, Ca and Mg contents, application of different rock phosphate sources 
WI til FYM and application of NPK fertilizers alone a significantly Increased availability as 
compared to other combinations and control (Table 20) No Similar trend was observed 
In the Zn availability Of the SOil 

Table 20: Effect Of different sources and combination of rocl( 
phosphate on the soil nutrient availability and yield in turmeric. 

i Treatment Avail. N P Ca Mg Zn Yield 
(t(ha) 

T1 Check 104 6.2 335 I 10 0.57 20.2 
T2 NPK 126 8.4 421 134 0.62 29.8 
T3 2/3 MRP + 1/3 SS 127 7.1 367 101 0.68 31.0 
T4 2(3 RP + 1(3 SS 124 9.2 317 101 0,59 27.0 
T5 2(3 GP + 1(3 SS 126 9.1 315 103 059 25.2 
To FYM \- 1/2 Pas MRP 126 8.8 374 123 0.70 30.0 
T7 FYM -l- 1(2 Pas MRP 150 8.9 381 125 0.58 32.2 
T~ FYM + 1(2PasMRP 136 8.6 376 128 0.68 31.8 
T, FYM ·1 1/2 P as MRP 136 9. I 381 120 054 30.6 
CD (5%) 5.2 0.12 41.3 13.6 0.081 2.0 

Phosphorus use effiCiency Increased tly the application of 1/2 P as rock phospllate (as Raj Phos) 

along With r:YM and has given an hlqher rhizome Yield of 32,2 t/lla 

D. Micro nutrient experiment in ginger and turmeric 
Effect of micro nutrients Zn, Band Mo applied Individually and In combination on 

'l,nger and turmellc was studied in a field expefiment for the secon,; /car. SOil samples 
were taken and analyzed for their nutrient availability. The availability of DTPA extractable 
Zn was higher In ginger than turmefic and It was Significantly higher In treatments where 
Zn was applied @ 5 kg(ha ' in both the crops studied. The soil availability of Band Mo 
were on par among the treatments where Band Mo were applied and were significantly 
Illgher than control. 
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PHY. V 1813) 
CHARACTERIZATION OF DROUGHT TOLERANCE IN BLACI( PEPPER 
(I(.s. Krishnamurthy and S.J. Anke gowdaJ 

Prellmlndry screening of twenty five germplasm accessions of black pepper was 
carried out based on relative water content. cell membrane stability, stomatal resIStance 
and transpiration rate. Cell membrane damage Increased with stress Intensity In all 
accessions However, Ace.l372 and 1368 showed very less Increase In leakage 
percentage with stress Intensity. On the other hand, Ace. I 402, 141 I, 1421 and 1109 
showed very hlgrlleakage percentages I> 30%) with stress Intensity. 

Table 21: Relative water content (percentage) of black pepper germplasm 
accessions as affected by water stress. 

Ace. Control Water stress 
4 days 8 days 12 days 

1366 95.7 94.1 93.4 86.5 
1375 95.6 90.8 843 796 
1402 96. I 93.8 52.5 43.5 
1370 91.5 90.2 86, I 801 
1371 95. I 94.6 623 58.4 
1372 91.4 89.0 94.3 88,9 
1387 94.0 93.4 50.6 45.3 
1382 98,0 94, I 88.9 83. I 
1376 94.4 90.6 77.0 70.4 
1414 95,6 91.3 87.3 81.6 
1399 90.3 93.4 9 1.4 83.4 
1392 95.7 66.3 

, 
73,2 64.3 

1381 94.4 930 55.0 53. I 
1377 96.5 72. I 60.4 55.1 
1395 93.3 90. I 46.4 44.8 
1393 95.5 91.5 56.6 51.8 
14 I I 96,3 93,9 51.7 46.3 
1421 64.4 91.7 50.9 45.5 
1466 96.5 75.0 81.0 76.5 
1409 90.6 91.9 52.6 44.3 
1368 97.3 90.7 87.6 83. I 
1373 95. I 91.7 59,9 54. I 
1394 94.8 86.5 65.8 633 
1390 95, I 79.8 68.9 
CDI5%) 1.41 3.41 3.45 3.78 

Relative water content decreased with stress intensity In all accessions ITable 2 I). 
However, Ace. 1372, 1366, 1382, 1399 and 1368 maintained more than 83% relative 
water content even after 12 days of stress Induction while Ace. I 402, 1409, 141 I an(1 
142 I showed relative water content of only around 45% after 12 days of stress 
induction. 

Based on the observations on relative water content and cell membrane damage, Ace. 
) 368, 1372, 1382 and 1399 are relatively tolerant TO drought. 
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PHY VIISI3) 

CHARACTERIZATION OF DROUGHT TOLERANCE IN CARDAMOM 

IS.J. Ankegowda and K.S. Krishnamurthy) 

Hlrce ecological types namely Malabar ICCS-I /. Mysore (JCRI-2) and Vazhukka (MCC-
2 I) were grown In cement POtS for I y, year with twelve treatments and three replications. 
MOlstl/le stress has been Imposed Elgllt genotypes were collected from drought prone 
areas. The genotypes are under rapid clonal multiplication. 

A. Preliminary screening of germplasm 

Thrrty SIX genotypes were assessed for relative water content and speCific leaf weight 
(SLW). Genotypes showed significant vallatlon for botll tile parameters. Relative water 
content (per cent reduction over control) ranged from 13.15 - 47.85 with a mean of 26.49 
per cent. APG 76 showed least reduction whereas APG 37 showed maximum reduction 
under stress. Specific leaf weight (mg em ') ranged from 3.33-4.95 with a meao of 4.23. 
APG 81 sflOwed less SLW and APG 41 sllOwed maximum SLW. 

PHT.IIBI3) 

QUALITY EVALUATION IN SPICES 

(T. John Zachariah and B. Chempakaml 

A.Black pepper 

Biological constituents at different developmental stages of black pepper: Five 
valle ties of black pepper VIZ. P-24, Subhakara, Pannlyul-1. Panniyur-2 and Pannlyur-4 were 
evaluated for essential 01/, o/eoresln, plpenne and volatile oil constituents at different 
maturity stages of berry. Starch, phenyl alanine ammonia lyase and amylase activities were 
also monitored at different stages of the berry development. In general. It was found that 
the secondary metabolites were more during the Initial stages Ie" between 150-190 days 
and later on it decreased. Starch. was found maxImum durIng full maturity Gas 
chromatographic evaluatJon of black pepper oil constituents indicate that monoterpenes 
and sesqulterpenes were gradually Increasing up to 210 days and then showed decline. 
Details of the all constituents of Cv. Pannlyur-4 and Subhakara are given In Flg.3&1. 

B.Ginger 

i) Quality evaluation of bold rhizomes of ginger: Fifteen bold rhizome accessions 
were evaluated for essential all. oleoreSin and crude fibre. AcceSSion 64 had 2.7% all 
followed by 15 with 2 5% 011. In general the accessions has relatively low fibre except Ace. 
35 and 244 (>4.5%). 

iiI Salted ginger: Fifteen bold rhizome ginger accessions were harvested at four to 
five month stage of matullty and soaked In brine containing citric aCid for fourteen days. 
Rfllzomes were removed from bl/ne. washed and preserved. Fifteen accessIons were 
evaluated based on colour. appearance, texture and taste and found that accession 35. 
179, M. 71. 117, 116 and 294 are ideal for prepallng salted ginger. 
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iiil Quality evaluation of ginger germplasm accessions :Flfty germplasm accessions 
were evaluated for ali, oleoresin, crude fibre and the pungent principles in oleoresin, 
6-glngerol and 8-glngerol. Ace I 97 Ilad 2.4% all and 7,5% oleoresin, Ace I 4 J and 22 had 
rligrl 6-glngerol the main punQcnt rJrin(I!':I~ r'r("Jv)r I'l n/roresin IT,lhlc 22). 

Table 22: Quality evaluation of selected ginger germplasm accessions. 

Ace Ess,oil Oleoresin Cfibre 6-gingerol 8-gingorol 

2 l.1 4.7 2.0 J 4.3 2.0 

ZZ 1.7 6.0 3.3 ZI.5 Z. I 

26 1.8 6.8 3.8 11.3 4.5 

50 2.0 5.7 2.5 12.7 2.3 

57 22 6.6 2.0 128 .2. I 

60 1.6 60 4.0 14.2 13.3 

86 2.0 4.9 4.4 14.0 30 

130 1.5 6. J 2.5 10.9 50 

135 1.8 5.8 2.7 106 2.9 

J 4 J 2. J 5.7 3.3 J 7,6 3. J 

197 2.4 7.5 2.5 10. I 4. I 

217 2.2 4.8 2,8 3.0 1.5 

ivl Changes during rhizome development in ginger: Sixteen ginger accessions were 
harvested at 150. 170. 190 and 240 days after planting and analyzed for oil and oleoreSin. 
It was ol)served that accumulation of secondary metabolites were maximum during 170 
to 190 days after planting. However, varietal variation was noticed. For Instance Acc .35 
gave maximum oleoreSin at 150 days while Ace I 5 gave higher oleoresin at 170 days of 
maturity. 

C. Turmeric 

Turmeric accessions from Andhra Pradesh and Alieppey finger turmeric collections 
were evaluated for curcumin content. Accessions with more than 6% curcumln are listed 
below [Flg.5 & 6). 

D. Cinnamon and Cassia 

Thirtyone cassia lines were screened for leaf oil, bark oil and bark oleoresin. 

AcceSSions With high leaf oil are A-3, (-4. (-5. (-7. 0-7. A-6 and 0-5 [1.5%) and 
accessions with high bark oil are 0-3.8- 1,0-8,8-2,8-6. (-4, 0-) and 8-51>4%/, A-7, 
0-4,0-6,0-21>9%) are accessions with high bark oleoreSin. 
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E. Paprika 

Colour value in chillies 39 chilli samplcs were screened for ASTA colour value. 
Colour value ranged from 5 AST A units to 154 ASTA units. Kt PI· I 9 had the highest colour 
value 

BIOCHEM. I [8131 

BIOGENESIS OF PIGMENTS IN SPICE CROPS 

IB.Chempakam and T.John Zachariahl 

Curcumin levels were determmed in leaf. root and rhizome from five varieties of 
turmerrc VIZ. Alleppy. Prahha. PraHllhlla. Suguna and Sudarsana. Highest curcumin levels 
were shown at 150 DAP [ Days After Planting) . in mother. primary and secondary 
rhizomes. Uniform drstrrbutlon of the pigment was seen In finger rhizomes after 150 DAP 
upto maturity. However, the mother rhizomes had lower content than the fingel s 
[Fig 7). ActiVity of PAL (Phenylalanine Ammonia Lyasc )In the rhizomes was 'maxlmum 
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Fig. 7. Curcumin levels during rhizome development 

at 150 DAP, which coincided wlHl the curcumln levels. Other secondary metabolites VIZ. 
OleoreSin and Essential Oil exhibited a pattern as In the previous year showing an increase 
upro 180 DAP ( about 2· fold) and decreased gradually during rhizome development. 
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AD·HOC PROJECTS 
1. EFFECT OF ORGANIC FERTILIZERS ON SOIL QUALITY. 
PRODUCTIVITY AND QUALITY OF BLACI{ PEPPER AND CARDAMOM 

IA.K. Sadanandanl 

Preliminary study In a pot culture experIment on bush black pepper wIth dIfferent 

organIc sources showed, that IntroductIon of worms In 51[U In the potS supplemented 
wltl, GlyriCidla leaves has irlGcascd the rluniem ovallobility In the sOil by 2,lmost two (old 
as compared to vermicompost applicatIon. 

Z. INVESTIGATIONS ON CARDAMOM BASED CROPPING SYSTEMS 

IV.S. Korikanthimath. Rajendra Hegde. G.M. Hiremath and A. GayathriJ 

Survey on the cardamom based cropping systems was undertaken In Kodagu, Uttar 
Kannada, Hassan, Chlckamagalur and Shlmoga dIStricts of Karnataka to study tile 
ecological feasIbility and economic viability of crop combinations VIZ. 

I. Cardamom + Robusta coffee + Black pepper 

2 Cardamom I Arabica coffee + Black pepper 

3. Cardamom + Arecanut 

4. Cardamom + Coconut. 

5. Cardamom + Tree spices + Black pepper 

Agroforestry approaches in cultivation of cardamom and black pepper by afforesta
tion of vacant/open slopy marginal areas was also attempted in 3 locations In Kodagu 
diStrICt of Karnataka. The crop combination of coconut and vanilla is being studied In a 
large scale on farm trial 19.72 hal near Kadur III malden areas OfOllckmagalur dlstrrct in 
Karnataka, 

3. BIOCHEMICAL CHARACTERIZATION OF GINGER AND TURMERIC 

fT. John Zachariah, B. Sasil<umar and A. Shaminal 

Seventy seven turmerrc and 14 gInger accessions were characterrsed uSing PAGE of 
Isozymes VIZ acid phosphatase, catalase, super oxide dismutase, polyphcnol oXidase and 
peroxidase. The accessions were originally collected from Kerala, AncJhra Pradesll, Orrssa 
and North Eastern States, Variability was hIgh In turmeric 139-100%) compared to ginger 
188-100%). Ten dIStinct groups in turmeric and two in ginger were found using 
dendrogram. AccessIons collected from nelghborrng areas clustered. A distinct turmerrc 
accesSion different from all others was also found. 

STUDIES ON EVALUATION OF TERRA CARE FOR GROWTH. NUTRIENT 
AVAILABILITY. YIELD RESPONSE AND QUALITY OF SPICES CONTRACT 
RESEARCH PROJECT 

IA.K. SadanandanJ 

Pot culture and field experiments were laid out to study the efficiency of Terra Care. 
a commercial product of Marson Biocare Pvt. Ltd. in combination with other sources of 
nutrrents like organIc, chemical and blofertilizers In black pepper, ginger and turmerrc 
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Protected cultiv ation of bush pe ppe r 

I\ppllcatlon of Terra Care (TC) along with FYM. Ilecm cake (NC). chemical (CF) and 
tJlo(ertlllzcr (BF) combinations slgrll(lcantly Increased tile sOil ava lla r) lllty of rllltrlCI)[S N. P. 
Ca. Mg and micro nutrients like Fe. Zn and Cu as compared to the application of cherT11cai 
Femli7ers alone and control. in both ginger and turmeric. whereas the ava:lahle K con lent 
was Significant ly high In Terra Care f- FYM combilla tion. The application of Telra Care 
Wlttl FYM and blOfertlllzers recorded highest number of tillers and plant helg~lt fo llowed 
t)y Terra Care -1 FYM application under both field and pot cultu re conditiOns III gll1gel. 
III turmeric. even though all the treatments were on par. the highest hClght was recorded 
ill FYM treatment alld maximum t illers were observed III Terra Care applied With FYM allC! 
biofertllizers. 
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PATH 11.31813) 

DISEASE MANAGEMENT IN PHYTOPHTHORA FOOT ROT 
AFFECTED BLACI( PEPPER PLANTATIONS 

fY.R.Sarma, M.Anandaraj. K.V.Ramana, A.Kumar. S.S.Veena and K.KandiannanJ 

The field malin IDM plot at IISR Farm. Peruvannamuzhl was continued with regular 
pre-monsoon and post-monsoon treatments with neem cake and potassium phospho nate. 
The valletles showed differential response to these treatments and the death of tile vines 
ranged from 0-22.5% ITable.23). P24 was totally free from the disease whereas, Pancllaml 
and Panillyur-3 showed 22.5% vine death. 

The expellmcnts on the vanetal mixture In relation to disease spread IS in progress 
In a large scale field demonstration tllal at Pulpally, the percentage of survival was 94.46% 
In treated pims comp2,red to 53% in untreated plots and thus conlnming the efficacy of 
disease management. 1\ new field tllal of IDM in areca based black pepper cropping 
system With 9 P/7}10phrhoratolerant lines along With susceptible KS-27ISubhakara) was 
started. 

An observational trial was taken up to test the phytotoxicity, If any, of the oil based 
copper fungicides. No phytotoxic symptoms were noticed In sprayed plots even after 
three months of spraying. 

Table 23: Integrated disease management of root rot of black pepper, 

51 Variety No. of plants No of No of Disease Dealtl + Hedlthy 

No shovvmg plants pldrlts inCidence Foliar f%) 

yellOWing replantecj died Ideanl) (%1 Yellowing 1%1 

Subhakara I (2.5%1 4 12.5 I', BS 

2 )3zmnryur-l 6 lIS 0%1 4 12,5 275 72 5 

3 Pannryur-4 9 (225%1 3 10 32 5 67_ 5 

4 P-24 0 0 a a 0 100 

5 PannrYLH-2 15(37 5%1 5 15 52.S 41 5 

6 Poumanlr 271425%1 5 0 ! 2,5 SS 4S 

7 Panniyur-3 26165.0%1 5 4 22,5 8/ 5 12_5 

8 Panchaml 21(52.5%1 1 2 22.5 75 2.S 

9 Pannlyur-5 21(52 5%1 6 17.5 70 30 

10 Sreekara 16/40.0%) 8 2 25 0 65 35 

Plots were treated wfrh PotaSSium PhosptlOnatE tWice and lKg neem cake. 
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PATH. Xl8 I 3) 

INVESTIGATIONS ON VEIN CLEARING VIRUS OF SMALL CARDAMOM 

fM.N.VenugopaIJ 

A. Standardisation of virus purification 

Attempts were made to punfy the Cardamom Vein Clearing VirUS by using 
modification Is) of the procedure described for Blueberry Scotch Virus. The symptomlC leaf 
sheath and leaf blade were pulverised In liqUid nitrogen and homogenlsed In O. I M sodium 
(larate IpH B.2) containing PVP (2%), EDTA 10. I %}, 2-mercapto crllanol and 0.25/0,5M 
urea. Fritered sap was clanfled with chloroform and n-butanol mixture 19: I proportion) 
[0 the final concentration of 10% Iv/v) AFter one round 'Of low speed centrifugatian, tile 
aqueaus phase was laycred on 20% sucrose cushion. The final pellet was resuspended 
In resuspenSion buffer containing urea and subjected to one round of qUick spin to 
remove Insoluble materials. The samples were centrrfuged at I 10000g for 2 hours. The 
resuspended pellet was run on SDS- PAGE. Electrophoresis was performed 'On 5% 
stacking and 12% resolvlnQ gel. After staining, no additional band was observed In the 
pUrified preparation of Infected marerlallndlcating further modifications of pUrlflcalton 
procedure. 

B. Screening of elite accessions 

Fourteen elite clonal accesSions of cardamom were screened in the Sick plot. /III the 
test accessions were found to be susceptible to natural infection of Kol<l<e Kandll. 
Acc.S93 which was less susceptible 150%) compared to other accessions including local 
check 175-100%). 

PflTHXI (SI3) 

STUDIES ON BACTERIAL WILT OF GINGER 

IY.R.Sarma and A.I(umarl 

Wilted Qlnger plants collected from Wyanad and Madikerr were plated for the isolation 
of Ralsroma solanacearum on King 'B, sucrose, peptone agar and Tetrazollum chlorrde 
agar, Samples from Wyanad Yielded several ISolates of Ralstonia solandcearum and are 
being maintained in the laboratory both In nutrient agar slopes and III sterile water. 

The biochemical tests for the blovar differentiation confirmed the prevalence of Biovar 
3 In Wyanad area. However the isolates from Palghat tested pOSitive for biovar I. An 
Isolate from Kampherld galanga was tested positive for Blovar 2. The b,ovars Will be 
confirmed after performing the confirmatory tests. 

S'X isolates were tested for therr senSitivity to antibiotiCS, Ampicillin, Chloramphenicol 
and Rlfamphlcln at 100ppm. ThiS test revealed the varrability among the Isolates to tolerate 
the antibiotjcs In vitro. The oxidative and fermentative metabolism of six isolates were 
tested and which also showed varration among the Isolates. 

Few saprophytiC bacteria were Isalated from the rhizames and stem of ginger and 
are being evaluated for bioefflcacy against Ralsroma solanacearum 
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INVESTIGATIONS ON STUNTED DISEASE OF BLACK PEPPER 
fY.R.Sarma. K.S.RCfjendran and 1<.M.Abdulfa KoyaJ 

Five different population of Toxoprera auranfllwere collected from Kalpetta IWyanadi, 
Thamarasserl. Callcut Kasaragod and Pulpally from healtl-IY plants. They were forced fed 
on CMV Infected pepper plants. Transmission was not successful. However, ttle plants 
are under observation. 

Scions of Infected CMV pepper was established on P coluiJrinum After three 
months of grafting, the leaves of P colubrmum showed interveinal chlorOSIS. Slmriar grafts 
on Parboreum did not show such symptoms. The transmission needs to be confllmed 
with ELISA tests. 

PUrification of VIIUS extracts were continued and partially pUl/fied virus gave positive 
reaction With CMV antiserum. 

CROP PROT. 1.11813) 

SCREENING GERMPLASM FOR REACTION TO DISEASES 
IY.R.Sarma. M.Anandaraj. s.s.Veena, A.Kumar and K.V.Saji) 

The field evaluation trials at Pulpally, Srrsl and Valparai were continued. In all the trials, 
P24 recorded minimum disease InCidence demonstrating Its field tolerance At Pulpally, 
the percentage of healthy plants ranged from 22.2 (P339) to 55.5% IP24, 1090 and 1047) 
[Flg.S). 

At Sirsl, P24 recorded minimum disease InCidence of 20.8% compared to 54. \% In 
KS-27IFIg.9) At Valp~ral. P21 and CI090 were free from disease compared to KS-27. 

Out of 13,000 seedlings screened [Panniyur-I, KS-27 and Alrnprriyan), 9 seedlings 
were saved which Will be subjected for further screening. 

Out of 185 hybrrds screened, II showed resistant reaction which needs to be tested 
further. 

CROP PROT.I.21813) 

SCREENING BLACI( PEPPER GERMPLASM FOR REACTION TO INSECT PESTS 
(K.M.Abdulfa Koya and S.Devasahayaml 

A. Screening of wild Piper nigrum germplasm 

Ten accessions of Wild Piper IJIgrum were subjected to screening for berry damage 
by poilu l,eelle ILongltarsus mgnpcnnus). None of the accessIons was found free of 
infestation. The InCidence of poilu Infested bernes ranged between 5.8 to 25.9 per cent. 

B. Screening of cultivated Piper nigrum germ plasm 
Forty accessions of PifJer mgrum germplasm avarlable at IISR Farm, peruvannarnuzhl 

were screened for berry damage by poilu beetle. All the accessions subjected to 

screening showed poilu beetle InCidence In varying degrees. The percentage of poilu 
infected bernes ranged between 18.3 to 51.9. 



~ LI ______________________________ -=c~R~O~P __ ~P~R~O~T~E_=C_T~I~O~N~I 

Location: Pulpalli 

, 

UD Vines dud 

~ Vine,. with foller ,."'.w"~,, 
~ Healthy vln •• 

KS27 Cl09S Gl090 C1047 HP780 P1534 Pl178 P198 P339 P24 

Black pepper lines 

Fig. 8. Field evaluation of Phytophthora tolerant black pepper lines 

Location - Sirsi 

80 

70 
f 

60 ~ • , 
" :! ~ =50 -• Ii 
~ 

~ 
~ ; ~ • ~ ~40 - , • ~ .t' 

~ 
, 

~ ~ 
~ II 

~30 Ii " il ~ 
t( 

!!i ~ • ~ )1' 

~ J ~ .~ 20 .~ 
~ 

10 ~ i I ~ I 0 !:I 
P18 P24 P198 P368 P430 HP780 P1178 P1534 KS27 Ma!lIgesara 

Black pepper lines 

FIg. 9. Frera evalUatiOn or I"nyropnrnora torerant DlaCK pepper lines 



· C. Screening Interspecific hybrids to poilu beetle 
Two interspecific hybrids namely P mgrufll, P c7t(f'IWd[Uf17 and P f71_tJ1UIl7 x P barbell 

were subjected to screening for their reaction to leaf damage by poilu beetle. Botll the 
hybrids showed significant reduction In leaf feeding by poilu beetle wilen compared to 
their female parents which arc highly susceptible. 

CROP PROT. 1.31813) 

SCREENING OF BLACI{ PEPPER GERMPLASM FOR REACTION TO NEMA· 
TODES 
(K.V.Ramana, Santhosh J.Eapen and K.V.Sajl' 

One hundred twenty one black pepper germplasm consisting of released vanetles 19), 
cultivated types 125), intercultlvar hybrrds 125), wild P;perspp. 151), Phyropi7[/IOratolerant 
lines Ill) wele multiplied through lapld multiplication technlquc. Tllirteen of these 
germ plasm acceSSions were Inoculated with root knot nematode, M incogl7lta and alc 
being maintained for recording their reaction to the nematode. 

Black pepper varietlCs VIZ. Pannlyur, 1,2,3,1 & 5, Sreekara, Subllakara, PancrlJrJlI anei 
Pournami are susceptible to the burrowing nematode RadoplJo/U5 5/rn;1!5. Pt;yrop/)[ilOra 
tolerant line P 24 also showed susceptible reaction to the nematode. 

Pure culture of Mmcogni(e/ on black pepper and Rs/mi//s on carrot axenic culture are 
being multiplied and maintaliled. 

CROP PROT. II 1813) 

MECHANISMS OF RESISTANCE TO PESTS AND PATHOGENS IN SPICE 
CROPS 

(M. Anandaraj. 8, Chempakam. M.N. Venugopal. S.Devasahayam. I<.V. Ramana and 
Santhosh J. EapenJ 

Blocllcmlcal changes occurring dUring pathogenesiS of PhyrophrflOra caps/C/on black 
pepper was studied In 5 lines viz. HP.I, A 456, P 198, P24 and KS 27. Among rhe five 
lines, KS 27 IS the susceptible control where as all other are tolerant to P caps/C/ Tllere was 
accumulation of 00 phenols In toleranr lines compared to control. SOS- PAGE srlOwed 
the presence of 14 bands With Em value ranging from 0.7 to 4.4. In A 456 additIOnal slow 
moving band With Em 1.9 was seen on the inoculated leaves. In P 24 also an arJdltloml 
band With Em of 2.7 was noticed. Morphological characterISation of katte reSistant 
cardamom lines did not show any vanatlon and the breeding potential of tne vector 
Peme//onia mgronE'fvose/ f ce/Igdi/ did not show significant dlffcrence ITable 24). 

NEMA. III 1813) 

INVESTIGATIONS ON NEMATODES ASSOCIATED WITH SPICES 

IK.V.Ramana and Santhosh J.Eapenl 

A. Screening of germplasm 

Out of 45 ginger germplasm accesSions screened against root knot nematode, 
Me/o/dogyne mcogmta, 19 accessions In the first round and 2 accessions in the second 
round of testing showed resistance/ tolerance to the nematode, 
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Table 24: Breeding potential of Penta/onia nigronervosa ,_ caladii 
on I,atte resistant plants. 

SI. No. Clone Rate of __ l11ultiplicatlon (day~fte~lntroductio~~ 

5 10 

NKE - 3 3.92 ab 1.92 ab 

2 NKE - 9 3.99 ab 5.77 a 

3 NKE - 12 3.29 ab 1.88 a 

1 NKE· 19 3.74 a 5 i5 a 

5 NKE - 27 4.45 a 4.48 a 

6 NKE - 3·1 307 a 1.62 a 

7 Mysore (control) 2.66 a 4.66 a 

8 Malabar (control) 3.76 a 5.0<1 a 

CD at 5% 1.272 1.802 

SEM o 172 0.212 

In turmeric. 13 germplasm accessions were tested for their reaction to tile nematode 
M. incognira and the resultS indicated that 5 accessions In the first round and one 
accesSion In the second round of screening are resistant! tolerant to the nematode. 

Twelve accessions of cardamom germplasm were inoculated With the root knot 
nematode M. ;I)cogm[a and are being maintained to record their reaction to the 
nematode. 

B. Population variability in root knot nematode 

Two more populations of root knot nematodes of black pepper from Tata Tea Estate. 
Valparal and Travancorc Rubber and Tea Co Ltd. i\mbanad Estate were added to the 
nematode collection. A total of 36 nematode populations of different spice crops are 
being maintained on their respective hosts. 

Perineal pattern and isozyme analYSIS of 3 nematode populations showed conslder
atJie variation in these two characteristics 

C. Effect of organiC wastes on the nematode population of black pepper 

Forty pepper vines were established In the mlcroplots containing fumigated 
SOil mixture. n,e treatment wll! be imposed during September / October 1998 when the 
vines are allour one year old. 
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BIOCONTROL 1.11813) 

BIOLOGICAL CONTROL OF DISEASES OF SPICES CROPS 

1M. Anandaraj, M.N. Venugopal. A. Kumar and Y. R. Sarma) 

Field trials on biological suppression of Ployrophrhora foot rot through VAM and 
blocontrol agents were continued The mean Yield In the VAM main plot was 2156.0 9 
compared to 1427.3 9 in non -VAM. ITable. 25) The Yield of black pepper in plot where 
a combination of VAM and blocontrol agents were used did not differ significantly, but 
the disease incidence was less than 5%. 

Table 25 : Effect of VAM and chemicals on Phytophthora foot rot. 

Treatment Yield -Fresh Wt. Ig) 
- .. '-'- -

VAM NON-VAM Mean 

Control 1960.0 1633.0 1796.0 

VAM 2520.0 1520.0 2020.0 
COC + BM 1806.0 1033.0 1120.0 

RMZ 8930 516.0 705.0 

Akomln 3603 2433.3 3018.0 

Mean 2156.0 1427.3 13710 

CD at 5 % 1391.0 

CDC - Copper oxychloride, BM- Bordeaus mixture. r~MZ Rldonil Manozeb 

Studies on evaluation of substrates for mass multiplication of T(lc/7oderlJ7a harzlanu1J7 and 
Glldeladlliln Vlrcnswas earned out with tca waste, coffee husk, ncem cake and farm yare/ 
manure. Tea waste supported better growth and sporulation of both T/7arzranu1J7 and 
G. virens, followed by coffee husk. In G wens maximum population of 829 .3 colony 
forming units ICFU) was obtained aftel 28 days of inoculation, whereas T /7arZlaf71Jr!7 
rcached a peak of 4602.0 CFU 45 days after inoculation in tea waste IFlg.1 0& I J). 

Over 20 fungi belonging to Tnchoderma /Ispergillus, and Verl/Cllllum and I I 
Pseudomonas fluorescence were Isolated from black pepper rhizosphere sOil collected 
from different black pepper growing areas. One of the Trichoderma Isolates IS copper 
tolerant. 

Compatabllity tests with Tnchoderma and P fluorescens showed that Simultaneous 
Inoculation with Tnchoderma and bacteria In liquid medium allows only the growth of 
bacteria, whereas TnC/JOderma Inoculation followed by bacteria allows grownl of tloth 
organIsms. 

The synergistiC effect of VAM and BCA on black pepper cuttings In rapid 
multiplication showed that whereever VAM ilas been added the growth was faster. 
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BIOCONTROL. J.2 1813) 

BIOLOGICAL CONTROL OF INSECT PESTS OF SPICES 

IS. Devasahayam and I<.M. Abdulla Koyal 

A. Documentation of natural enemies of insect pests of Spices 

The natural enemies of various Inscc t pests of spices were (JocumcnteeJ frorn CaUcut 
and Peruvannamuzh, ITZII)le.26) 

Table 26: Natural enemies of insect pests of spices documented 
during 1997 ·98. 

Crop/Insect pest 

Black pepper 

PSEue/OCDCCU5 sp. 

Pla17ococcus sp. 

ProtopuMnafid longlValvala 

Ginger and Turmeric 

LJ510derma serficorne 

Clove 

PU/Vlj7a!l~::; ps/di/ 

Cinnamon and Cassia 

Conopomorpl)a ClVlca 

Natural enemy 

Leplacis 5p 

81epyrus msu/ans 

Genus et sp. Indet. 

Genus et sp. Indet. 

Genus et sp. indet. 

CocopIJagu5 ceropla51ae 

Anisoptcromalus ca/andr2e 

Megommar" sp. 

Elasmussp. 

Symplesis dollcl70gasrer 

B. Microbial control of Poilu beetle 

Taxonomic status 

Platygasterrdae 

Encyrtldae 

Hymenoptera 

Coleoptera 

Diptera 

Aphelinldae 

Pteromalldae 

Cecldomylidae 

Elasmldae 

Eulophldae 

Laboratory bioassays were conducted to evaluate the pathogenicity of two cultures 
/source: CCRI, Kalpetta and CCL, Polibetta) of Beauvena bas5lc7fJaagainst adults of Poilu 
beetle Infesting black pepper. 8. bassi ana caused up to 20 % mortality of poilu beetles 
when they were allowed to crawl over the fungal cultures. 

C. Evaluation of cultural methods for the management of shoot borer 
Vanous cultural metholis were evaluated In the field for the management of SllOOt 

borer on ginger. Tile cultural methods evaluated Include pruning of Infested shoots 1-

spraying of insecticides In vanous schedules and raising of trap crops In ginger fields The 
incidence of shoot borer and Yield of the crop In vanous treatments IS being recorded. 
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BIO(ONmOI_ 13(8131 

BIOLOGICAL CONTROL OF NEMATODES OF SPICES 

ISanthosh J. Eapen, I<.V. Ramana and A. '(urnarl 

A. Isolation and identification of microorganisms 

SOil samples colleCted from Valparal (Tamil Nadul and Madikerr (Karnatakal were 
plated on Rose Bengal Agar, TflclJOderma selective medium, King's B medium and 
modified King's B medium to Isolate nematode antagonists. Fifteen bacterial and 21 fungal 
isolates were obtained by this process. All of them are being maintained at 28± 1 'c for 
further tests. 

B. In vitro testing against nematodes 

Two days old /)acterial cultures (multiplied on nutrient broth) were tested, either Jive 
or Ileat killed, for thell nematode suppression property under In vitro conditions. Isolates 
No.6, 5 and 2 causetl maximum mortality to root knot nematode Juveniles, when live 
cultures were tested (Fig. 12). Heat killed bacterial suspensions had no effect on root knot 
nematode larvae. Furtller studies on the effect of bacterial metabolites are In progress. 

o h 2 h 4 h 
ExJXlsure Time 

6 h 24 h 

----------.-

-.-

IS 3 

IS.4 

IS.5 

Is 6 

IS.7 

Is 8 

Is 9 

15.10 

Check 

Fig. 12. Mortality of root knot nematode juveniles exposed to live bacterial cultures 
fMean of three replications! 

C. Effect of Verticillium chlamydosporium on root knot nematodes of 
cardamom 

The pot culture trial to study the effect of Vemo//lUm chlamydospO(lUm on 
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suppressing root knot nematodes was concluded after 10 months. The final results arc 
given in Table 27. Preinoculation of cardamom plants With Vchlamydospoflumwas found 
to be more effective in improving the growth of the seedlings. However. a Single round 
of V chlamydoSpo(/um applicatiOn was not sufflclcnt to give extended protection against 

nematodes. 

Table 27: Effect of Verticillium chlamydosporlum on growth of cardamom 

seedlings and on root knot nematodes (Mean of five replicationsl. 

Treatment No.of Biomass Root wt. nematodes 
tillers Ig) Ig) per groat 

Ipf) 

Check 3.33b 210.00 ab 31.67 abc 

Vc 4.60 a 204.00 ab 30.00 bc 

Mi 425 ab 133.33 b 38.33 ab 447.75 a 

. Vc --I- Mi 3.75 ab 263.33 a 33 33 abc 561.05 a 

Vc>Mi 4.00 ab 261 00 a 13.33 a 1207.81 a 

MI>Vc 3.00 b 210.10 ab 23.33 c 500.03 a 

Me,'ms In a column Followed by HIl: same letter are not signrfiCarltly drfFereril 

Vc Vf>f[tofflum c!7ldmyoO.5porrum; MI - Mf'/O/(_1ogynf' Incog/7/((f 

D. Effect of Trichoderma isolates on nematodes of black pepper 

Another pot culture trial to evaluate the nematicidal effect of different Isolates of 
Trichoderma spp. was also concluded. All the plants were uprooteci and vallous growtrl 
parameters were recorded. It IS observed that Isolate T 12 has got excellent growth 
promoting ability while Isolates TI2 and T1 0 are fairly good In redUCing the damage [1Y 

nematodes. 

E. Evaluation of Verticillium chlamydosporlum and Pasteurla 
penetrans in cardamom nurseries 

The trial to evaluate the performance of Vcmol/lUm c/J/amydoSpo(/um and PaS[eUfld 
pe!Jf'tra!Jsunder field conditions was concluded. The results clearly demonstrated the vast 
potential of bOtil these organisms as effective blocontrol agents against root knot ne
matodes in cardamom nurseries. BeSides, both the organisms were successfully relsolated 
from the soil which again proved therr rhlzosphere competencc In the soil ITable 28). 

AD·HOC PROJECTS 

1. INTEGRATED MANAGEMENT OF RHI20ME ROT OF GINGER 

IV.R.Sarma. P.P.Rajan and Beena.NJ 

Large scale demonstration trials In 4 distncts in Kerala VIZ. Idukkl. Wyanad, Kannur anci 
Calicut consistently showed supenollty of blocontrol 1 rharzl~1!Jum treated plot, (Ither 
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Table 28: Effect of Verticillium chlamydosporium and Pasteuria 
penetrans on growth of cardamom seedlings and incidence of root 
l<not nematodes Imean of four replications). 

Treatment No.or Heigllt Nematodes / g 
tillers lem) root Ipf) 

Cileck I (Unlnoculated) 2 65 a 67.60ab 

Check 21lncoulated) 2.40 a 55.90 bc 32333 a 

Vc alone 3. J 5 a 64.80 ab 

Vc + MI 2.60 a 6065 all( 47.75 b 

Pp alone 2.35 a 50.12 c 116.75 ab 

Pp + MI 2.80 a 70.50 a 16.67 b 

Means In a column followed I)y rhe S,lme letter are not significantly different 

Vc Vercrcdlrum chlamyc1ospo(lum; Mr Mclordogyne rncognlra 

alone or In combination with Metalaxyl Mancozeb). Apron seed treatment tllough 
showed good protection. was InfeliOf to the blocontrol 01 Metalaxyl Mancozeb 
combinations. This seed formulation appears not SUitable for large slled seed rhizomes 
compared to the seeds Of cereals and grains where It IS used as a dry seed dresser 
ITable 29). 

2. DEVELOPMENT OF PHYTOPHTHORA RESISTANCE IN BLACI( 
PEPPER I PIPER NIGRUML.I THROUGH BIOTECHNOLOGICAL APPROACHES 

IY.R Sarma and M. AnandarajJ 

Out of the 3,000 somaclones so far screened 20 have been short listed and wrll be 
further evaluated. Crude preparation of Phyrop!7thora toxin was used In the cell 
suspension systems and so far, toxin Insensitive celis/calli were not obtained. The callus 
obtained from protoplasts of Pnigrul77 still remalilS undifferentiated even aFter 6 months 
compared to a good regeneration to a plantlct level rn the case of P co/ubnrwm 

3. DEVELOPMENT. PRODUCTION AND DEMONSTRATION OF 
BIOLOGICAL CONTROL AGENTS UNDER INTEGRATED PEST 
MANAGEMENT 

IY.R Sarma and M. Anandarajl 

The field demonstration trials were continued in farmers fields. The treated plots both 
In Kerala and Karnataka showed gradual and steady Improvement in the overall health of 
the vines as Indrcated by C1ecreased foliar yellowing and vine death. 

Seven farmer'S seminars Were conducted both In Keraia and Tarnll Nadu. Popular 
articles were published In iocallanguages in leading magazines. 

Out of the 150 farmers who responded for our proforma, 80% confirmed the 
efficacy of biocontrol, 6 60;6 Indicated It as ineffective and 13.3% COUld not deCide the 
efficacy. ThiS indicated the positive response for blocontroi and ItS populaCity among the 
farming community. 
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Table 29: Integrated management of rhizome rot of ginger Imultilocational 

field trial'. 

District Treatrnents No. of Disease Yield 
Sprouts/Bed (%) (I x3rn/bed) 

Idul<l<l-1 RMZ [500pprn) 105.0 00.0 8.517-B 

I!MZ +BCA 117.0 00.0 10.500-A 

BCA 098.0 000 8.550-B 

APRON [2g/Kg) 069.0 00.0 8400-B 

APRON+BCA 106.0 000 9.850-A 

CONTROL 062.0 10.0 6.267-C 

Idukki-2 RMZ [500 pprn) 360.0 00.0 16.160-AB 

RMZ+BCA 360.0 00.0 17.930-A 

BCA 400.0 000 16.500-AB 

CONTROL 320.0 10.5 15.000-8 

Wynad I!MZ [SOD pprn) 167.3 000 9.900-8 

t RMZ+8CA 208.0 00.0 1 I.OOO-A 

BCA 256.3 000 10.000-B 

APRON [2g/kg) 1566 00.0 8.833-C 

APRON+8CA 193.3 000 10.830-AB 

CONTROL 217.3 200 6.750-0 

Kannur RMZ [500 pprn) 480.0 00.0 12.00-8 

RMZ I 8CA 380.0 000 13.670A 

BCA 380.0 000 14.170-A 

APRON [2g/kg) 420.0 00.0 12.000-8 

APRON+SCA 300.0 00.0 12.500-8 

CONTROL 280.0 25,0 5.5000-C 

Wynad RMZ [500 pprn) 200.0 00.0 8.000-8 

RMZ-'-BCA 202.0 00.0 8.667-8 

SCA 092.0 00.0 10.270-A 

CONTROL 080.0 10.0 5.000-C 
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The effect of b,ocontrol has been successfully demonstrated In three major estates. 
Out of trle 2585 vines treated only 7.5% (190 vines) took infection. In a span of three 
years tile effect of blocontrol has been demonstrated In 1,36,225 vines in Wynad and 
Callcut and only 153 vines reported mortality. 

4. BIOLOGICAL CONTROL OF SCALE INSECTS INFESTING BLACI{ PEPPER 

IS.Selvakumaran. Mini I(allil, I(.M. Abdulla I(oya and S. DevasahaY<lmJ 

A. Evaluation of natural enemies 

The coccineilid predator ClJllocorus mgntawas mass reared In thEe laboratory and Eeggs 
of the predator wEere released Cal 125 eggs/vine (5 releases at 7 -10 day intervals) on black 
pepper vines Infested With LeplclosapiJes plpcris at Meenangadl (Wyanad O/st(/(t) durrng 
IIpril-June 1997. Observations recorded on tile population of Lplpcns, 3 months after 
release Indicated that there was 44.5 % reduction In the pest population 

C CI/curnclaws was also evaluated In the field at Meenangadl for the control of 
AsplC/iows cies[rucro/ Infesting black pepper. The tllals Indicated that release of 85 larvae/ 
vine (5 [eleases at 7-10 day Intervals) reduced the population of the scale inscct by 68.5 
%. 

B. Toxicity of insecticides to natural enemies 

Hle toxIcity of Insecticides, plant and organic products (recommended for the control 
of scale Insects) to Cmg//[awas evaluated to determine safe pellods for release of the 
predator. nrc ((ia/s indl'cated that neem 0,:/ 0.396, Ncem gOI'd 0.396 and fist! oil rosin 3% 
were safe to the predator While monocrotophos O. 1 % and d/methoate 0.1 % were toXIC 

up to 7 and I day after treatment. 

5. CHARACTERISATION. EARLY DETECTION AND MANAGEMENT OF 
I{OI{I{E KANDU DISEASE OF CARDAMOM 

IM.N. Venugopal, K.A. Saju and M.J. Mathew, 

A. Characterisation of Car VCV 

Repeated rnechaniccll inoculation expcllments uSing eight Solanaceous and one 
Chenopodiaceous plants failed to transmit the Kokke I<andu disease. In ELISA uSing 
infected leaves and pseudostems showed strong reaction to potyvllus IPMV, Car MV 
(Indian) and Car MV (Guatemalan)lndrcatlng Its affinity to potyvirus group. 

B. Screening of disease escapes 

Thirty four disease escapes collected from hotspots were established for screening. 
Total disease escapes at hand including earlier collection are 44. 

C. Vector control studies 

The fungal parasites ISolated from cardamom aphid were Identified I IIgharl<ar 
Research Institute -DST, Pune) as PeniCiI/iurn te/lu[anurn Bourge" PaeCilornyct'slllacmus 
(Thom)Samson and VC/[fCiI/lUm /ecami(Z/mm.) Viegas. All are fllst cases of reports on 
Pen(a/onia nigronervosa f. ca/aeli/. 
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In laboratory experiments, Cflrysopcrla eamea Stephens IChrysopldae nueroptera), a 
predator of soft bodied Insects such as aphid, thrips and Insect eggs etc. was highly 
predaceous to Pen[a/omd mgronervosa f. ca/adll. Optimum predator pray raliO was found 
to be 1:5 

A pilot field study was laid out for vector control in CRD comprising of 10 treatments 
in 3 replications each 12 neem Oils, 2 plant exracts, I cntomogenous fungus anej 0.05 % 
monocrotophos for comparison), Initial observations on aphid colonisation showed that 
all the treatments are less efficient than the monocrotophos in redUCing tile aphid 
population development. However, neem oil margolln was found comparable With 
monocrotophos in controlling the vector. 

CLOSED PROJECT 

ICAR AD HOC PROJECT 

THE PARASITIC NEMATODE. rROPHOTYLENCHULUS PIPERIS AND ITS 
INTERACTION WITH BLACI( PEPPER 

II(.V. Ramana. Santhosh J. Eapen and P. SundararajuJ 

Tropl70tylenclwluS plpNIS Infesting black pepper In India was desClibed as a new 
species reCently and as such, no information IS available on any aspect of this nematode. 
The results of this research project brought out information on some of the basic and 
applied aspects of the nematode which are entirely new Information. 

This nematode IS Widely prevalent In black pepper gardens In Kerala compared to Its 
occurrence In Karnataka. In the major black pepper growing districts of Kerala VIZ. 
Wyanad, Idul<l<l and Calicu[' the prevalence and Infestation levels of the nematode are high 
Indicating the seriousness of the problem. However, the nematode has a limited host 
range Glyrlodld scplum and Arrocarpus h(![('(opl'Yllu5 UackJ, which are commonly used as 
live standards for trailing black pepper vines In Kerala, are new host records of this 
nematode. Presence of these host plants in a black pepper garden would lead to the build 
up of the nematode population. 

TprpC'f/5 IS a semi-cndoparasltlc nematode and IIlfests fibrous as well as mam thick 
roots of black pepper Vines, but prefers fibrous roots. On slender fibrous roots, nematode 
infestations are Isolated and the nematode cases are distinctly separated whereas on tile 
thick main roots, multiple Infestations With closely packed cases are common. SarnpllnlJ 
of fibrous roots without disturbmg the main roots and extracting the second stage 
Juveniles by Cobb's sicving and decanting method are advised for assessing tile nematode 
Infestation levels In a garden. 

Vermiform second stage Juvenile of the nematode IS the Infective stage These 
Juveniles Infested black pepper roots Within three days and completed life cycle In 55 days 
under artificial Inoculation In the laboratory at room temperature 121-32cC). The nematode 
case started developing as a transparent Jelly at 30-40 days and became hard, darl< brown 
and globular structure at 40-50 days after Inoculation, The fecundity of the nematode IS 
low and only 25-35 eggs are laid by a female, The eggs hatch Inside the case and second 
stageJuvenlles emerge out of the cases for further infestation. Root exudates of the host 
plant, black pepper, had not shown any Influence in the hatching of the eggs. The second 



stage Juveniles could survive upto eight days In host free soil. After the cases became 
empty, they dlopped down to the soil leaVing a scar on the roar. All the cases collected 
from the sOil were empty. Hence, Hle cases may not help the nematode to perpetuate 
In the sOil Ill<e that of cyst nematodes, These cases on the roots with mucilaginous 
secretions may prevent the nematode from deSiccation. Chemical and enzymatic tests 
indicated that the nematode cases arc largely composed of chitin. lignin and muco
polysaccharrde arc also constituents of the cases, ThiS Indicates tflat the cases are of 
nematode origin. 

Histopathological studies showed that the nematode IS a cortical feeder With the 
anterior portion of the nematode penetrating upto 3-4 cell layers and the tissues around 
the feeding Site rurned necrotic. The nematode cases can be eaSily separated from the 
root surface and there is no connection With the epidermal layer of the host plant root. 
ThiS also indicates that the cases are formed due to secretions of the nematode. 
PathogeniCity tests showed that the nematode affected the growttl parameters like height 
of the pl,mt, number of leaves and nodeS/Vine under pot culture study and caused 3.29 
(0 16.54 per cent reduction in the grownl of the plant Inoculated with n,e nematodes 
rn a course of four months. But these differences were not statistically significant. 
However, for proper assessment of the nematode'S effect on growth and productiVity 
of black pepper, long term studies under simulated field conditions arc to be conducted, 
sincc black pepper IS a perennial crop. 

In black pepper gardens, the nematode population IS lowest durrng August which 
gradually Increased reaching the maximum peak durrng March. There IS no Significant 
correlation between the nematode popularron and tllC weather parameters like rainfall. 
number of rainy days and SOil temperature, but rainfall has a negative Influence on the 
population bUild up of the nematode. 

Application of Phoratc 10 G @ 3 g a.r./vlne reduced the nematode population 
conSiderably, but ItS effect lasted only for one month. ThiS may be due to the nature of 
the nematode which IS enclosed In hard case and probably preventing the chemical In 
reaching the nematode. 

VE'((/C/I!lum cl7lamydosporium, an opportunistic fungus, was isolated for tile fllst time 
from r plpe(!s on black pepper roots. Efficacy of this local isolate of the fungus, as a 
blocontrol agent against plant paraSitic nematodes has to be explOited. 
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SOCIAL SCIENCES 

EXT. 1 (813) 

INCREASING PRODUCTIVITY OF BLACK PEPPER AND CARDAMOM THROUGH 
LARGE SCALE DEMONSTRATION OF IMPROVED TECHNOLOGIES IN 
FARMERS FIELD 

fA.J(. Sadanandan. Jose Abraham. V.S. Korikanthimath. Rajendra Hegde and M.N. 
VenugopalJ 

Cardamom 

As performance of cardamom is location specific. on farm tflals were conducted in 
Kodagu dlstflCt, Karnataka In seven locatiOns to assess tile production potential of 
cardamom by adopting "high production technology" (HPTlln different topographical and 
climatic Situations. On farm tnals monitored dUfing the peflod under report were 

1. Introducing cardamom as a sale (mono) crop in place of arabica coffee. 

2. Replanting of cardamom in a phased manner. 

3. (omparative performance of cardamom and robusta coffee as sale (mono) 

crops. 

4. Performance of cardamom and arabica coffee as sale (monol crop. 

S. CultivatIon of cardamom under steep slope. 

6. Conversion of marshy area for profitable cultivation of cardamom. 

7. Trench system of planting with elite clonal material 

8. Organic cardamom. 

EXT ,1,1]' U-l i j I 

CONSTRAINT ANALYSIS IN CARDAMOM PRODUCTION • A SYSTEM 
APPROACH 

IP. Rajeev and V.S. Korikanthimathl 

The study was initiated In 1995 In Kodagu ((oorgl d,stfiCt of Karnataka to 
systematically Identify, classify and analyse tile major constraints of a viable cardamom 
Industry. 

The first phase Involved the Identification of constraints through pilot surveys. Several 
constraints were Identified under the tecllnology adoption domain wCJlch were rank 
ordered based on percentage of responses from srudy sample. The findings Indicate thar 
unSCientific on farm nursery raising and management, problems of early detection anrj 
management of kane. persistence of root grub and stem borer attack and problems 
associated with scientifiC soil and water management continue to bc major constraints 
that atrribute for low productivity. Seasonal fluctuation in pnces IS a major disincentive for 
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consIStent sCientific management In plantations. Farmers also Identified scarcity of labour 
force and associated problems of management as a major threat to viable production ThiS 
factor was further analysed In depth through case studies. The findings Indicate that the 
labour market In Coorg district IS In a transition phase; turning out to be more competitive 
and fleXible, replacing the conventional bonded labour In the locality. Prominent 
Institutional and structural changes In labour market arc emerging. 

EXT. I (443) 

TRAINING OF RESEARCH AND EXTENSION WORKERS 

IM.V. Prasad and Rajeev. PI 

A total of 6 training programmes were conducted dUling 1997-98. Three programmes 
on 'Spices production technology', two on 'Nursery management In spices' and one on 
'On farm processing of spices' were conducted. A total of 48 participants representing 
Government departments, p"vate sector and agllcultural universities from different parts 
of the country participated. 

CLOSED PROJECTS 

STAT. V(813) 

ECONOMICS OF BLACI< PEPPER CULTIVATION 

(Jose Abraham and M.V.Prasadl 

Black pepper being an export oriented spice, itS market price mainly depends on the 
international p"ce and demand. Though Indian spices In general and black pepper In 
particular IS internationally popular for its quality, the high labour and other input cost 
make them relatively more costlier in the International market. In order to face thiS 
situation the only method is to Increase productivity and there by bllng down the cost 
of production In thiS context, reliable estimates of cost of production of black pepper 
With high production technology applied both under monocropplng system as well as 
mixed cropping system assumes its Importance. 

A survey was conducted In Calicut and Wynad districts to record data on varrous 
inputs like labour, fertilizers and plant protection chemicals and also to get Information on 
the extent of damage to the crop due to foot rot disease. 

Results 

The Information collected from 50 gardens In (alieut and 44 gardens in Wynad 
District showed tllat labour is the majOr component of cost III pepper cultivation. It was 
found that on an average a six fold Increase in labOur wages raiSing it to an average of 
Rs.60/head/day from the rate of Rs. I 0 during 1978-79, Regarding cost of other inputs 
like standards, rooted cuttings, FYM, fertilizers and plant protection chemicals a.lso there 
IS a Similar increase of 6 to 10 times that of 1978-79 period. The cost of cultivation of 
black pepper under monocropping and mixed cropping systems are given in table 30. The 
estimated cost of production of black pepper during 1985 under local ralnfed condition 
was only Rs.13.40 per kg ((PCRI, Kasaragod). 
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Table 30: Year wise cost of cultivation fRs.thal· 

Year Mono-crop 

28,845 

2 12,215 

3 15,215 

4 18,215 

5th onwards 29,330 

Mixed crop 

6,120 

2, I 70 

2,320 

2,920 

6,905 

For computing factor costs Including labour wages. the 1996~97 rates were taken into account Since 
the operational wage rates vary widely from region to region in the state of Kerala between the seasons 
and among the categories of agricultural labour, the average wage of Rs_60 per labour was considered 
(this IS taken as the average wages irrespective of men, women or child whether it is paid Dr family 
labour\. land was not considered as an item ot the (nvestment 'S.Lnce It IS l\ot a w<lst\ng asset .and 
also the appreclarron of land value IS conSiderably very high. 

The Benefit-Cost RatiO table is worked out by the formula: 

Where BCR ~ Benefit-Cost RatiO 

8
1 

Benefit at jilt year 

(I Cost at in, year 

n number of years and 

discount rate 

I. The fertilizer requirement were taken as 100 g N, 40 g P,Os and 140 g K,O 
per vine. 

2. The crop density was taken as 1000 vines /ha under monocroping system and 

300 vine /ha under mixed cropping system. 

3. The average wage as Rs. 60 per labour irrespective of men, women or 
childwhether it is paid or family labour. 

The cost and returns were discounted at 15 percent. 
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Table 31: Cost-benefit analysis 

51. 
No, 

2 

3 

1 

5 

6 

7 

8 

9 

Item 

Investment dUring establishment 

Interest @ 15% compounded 

Total Investment 

Annuity value @ 15% 

Annual maintenance cost 

Total cost/year/ha 

Average estimated Yield kg/ha' 

Cost of production Rs.!kg 

Benefit Cost RatlolBCR) 

Cost IRs./Ha) 
Mixed cropping 

13,530 

6,900 

20,430 

3,494 

6,905 

10,399 

330 

31.30 

2. 10 

under 
Mono-cropping 

65,490 

44,608 

1,10,098 

18,829 

29,330 

48,159 

1,700 

28.30 

2.5 

Even though the released varieties of pepper respond very well to Ideal management for avoiding the 
Influence of weatrler and other natural rlJzards like pests and diseases, the Yields have been considered 
at moderate rates of 1.7 kg per vine under mono-cropping system and 1.1 kg per vine Linder mixed 
cropping system and with an eXIsting disease incidence rate of 5% per year as has been achieved under 
High ProdUCtion Technology 

In order to determine the flow of benefits in different years. the average market priCe of Rs 60 per 
kg was conSIdered though the present price IS over Rs. ISO per kg. 

The initial Investmentlpre-bearing establishment cost) and the compound Interest 
there on were reduced to an annuity bearing 15% interest by the formula: 

A~ P 
" I 
~--

i:= I (I +1')' 

Where A~AnnUlty value 

P~Total investment 

r~Rate of interest 

n ~ Life of the plantation 
. . 

The annuity value so obtained is added to the annual maintenance cost to obtain the 
total annual cost per hectare 

1. Plant density/ha is 300 vines under mixed cropping and 1000 vines under 
monocropping. 

2. Average life of plantation is 15 years. 

3 Interest rate is 15%, 



4. Average yield/vine/year under mixed cropping is ) . ) kg and under monocropping 

is 1. 7kg. 

5. Average marl<et rate of pepper IS Rs.60/kg. 

n,e cost of production of pepper under mixed cropping system IRs.3 I .3) IS higher 
than that of pepper under mono-cropping system /Rs.28.3/kg). The reason being the low 
production potential of the different varieties usually planted by the farmers In the 
homestead gardens. the high competition between the component crops for sunlight. 
nutrients and water and the poor management practices followed by the farmers. 
Moreover in the present fase we have conSidered only the Income and expenditure of 
pepper Ingnoring the imract of mixed cropping on the whole system. 

In order to get a pooled estimate of cost of production of pepper. the ratio of average 
production of pepper In Idukky and Wynad districts having maximum area under mono
crop to the average production In the other districts having pepper mainly as mixed crop 
was utilISed to get the weighting factors. The factors so obtained were 0.66 and 0.34 
for mono-crop and Inter crop respectively and hence the pooled estimate was worked out 
as : 

Pooled estimate of cost of productlon~Cost/kg under mono-crop x 0.66 

+cost/kg under mixed crop x 0.34 

~28.3 x 0.66+31.3 x 0.34 

~Rs.29.32 per kg 

EXT. II 18 I 3) 

EFFECTIVENESS OF KURUMULAI<U SAMRAI{SHNA SAMITIES IN BLACK 
PEPPER PRODUCTION IN I{ERALA-A CRITICAL ANALYSIS 

IM.V.Prasad and Jose Abraham) 

Objective 

In the context of wide spread foot rot disease of black pepper. to solve tr1e problems 
of the pepper growers, government of Kerala formulated Turumulaku samrakshana 
samities· Ipepper protection forums) during 1990-91. These samitles are functioning 
under Knshibhavans' Jurisdiction. Various pepper development programmes have been 
chalked out and Implemented by Department of Agflculture in Kerala through these 
samlties to promote pepper production. But as such there has been no effort made to 
study the effectiveness of these samlties. ThIS study IS made [0 find out tf1e effectiveness 
of these samlties In pepper production In Kerala. 

The present study has been carried out In four districts of Kerala Vil .. Wynad. (a"cut. 
Cannanore and Idukki. Three villages were selected at random from each dIStrict. A 
sample of 120 farmers were selected at random from twelve Villages. Data was also 
collected on perception of constraints and suggestions by Agricultural Officers Iselected 
at random) who are Implementing these samitles. A sample of 52 officials were selected 
for thiS purpose. 



Following variables were selected for the study I.e.perception. extent of adoption. 
organisational climate. supply & service activities, linkages etc. The interview schedule 
consisting of these variables was pretested before actual use in the field investigation. To 
understand the various constraints perceived/faced by pepper growers and their 
suggestions for improving the production of pepper in future, the responses were elicited. 

Results and Discussion 

The study was deSigned to analyse the effectiveness of samltles In pepper production. 
keeping the objectives of the study in view. the data was collected. processed through the 
tools of statistical analysIS (Fig.131. 

Results Indicates that samlti members have got positive perception (61 per centl 
regarding funCtioning of samltl. They felt that it needed to be strengthened and 
restructured for effective functioning. Farmers had positive perception With regard to the 
attllbutes of technology in the follOWing order relative advantage (59 percentl. relevancy 
(55 per centl. suitability(41 per centl. practicable(39 per centl and tllable (30 per centl. 

Farmers adopted the practices in the follOWing order harvesting stage, Inter cropping. 
processing of pepper, improved varieties, recommended standards, gap frillng, FYM 
application. cultural practices. pepper cuttlngs/ha. spacing. fertilizers application, plant 
protection measures etc. (Fig.141. 

Organisational climate Indicate that samitl farmers got cooperation and linkages With 
other organisations(53 per centl. have trust In decIsion (52 per centl. support from other 
organlsations(48 per centl. and had less importance to follow up (16 per centl. 

iJ Relevancy 
~ Relative Advantage 

G Su'abilily 
~ Triability 

[ill Practicability 

Fig. 13. Perception of farmers about black pepper technologYI%1 
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Fig. 14. Extent of adoption of recommended practices by farmers 

Few farmers felt that the supply of Inputs are adequate (29 per cent). Information IS 
dissemlnatlng(24 per cent). regular supply and servicesl23 per cent) are eXisting. 1 Fig. 15) 

Table 32: Linkages between samiti and other organisations. 

Organisation F 

IISR 18 

PAO 35 

Agrll Asstt 37 

Krishlbhavan 107 

Input Organizations 42 

Voluntary Organizations 68 

Coop. Banks 80 

Commcclal banks 41 

Others (Spices Board & Coffee Board) 52 

% 

15 

29 

31 

89 

35 

57 

67 

34 

43 

Above table (32) Indicates tllat samltl has got linkages with Krrshlbhavans. 
cooperative banks, voluntary organisatiOns. Spices Board and Coffee Board, Input 
organisations, commercial organisations and Agrrcultural Assistants In that order. It was 
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o Regular supply and services 

!=:" Adequacy of !iupply of inputs o Timelines of supply 

~ Information dissemination 

E:::l Cooperation and coordination in supply and services 

m Followup 

Fig. 1 S. Supply and service activities of samit; 

observed thatthere was no difference In Yield or income of the farmers(before and after 
forming of these samlties). 

The study revealed that maJ0rrty of the farmers felt the following constraints In that 
oleler; non availability of enough quality planting material, non availability of pest and 
disease resistant varieties. non availability of inputs in fight time In suffiCient quantities, 
poor quality of chemicals, non availability of labour in peak seasons, non availability of plant 
protection equipments in time, high cost of fertilizers, lack of awareness about the 
improved varieties and untimely supply of inputs etc. 

Farmers suggested that sufficient quantity of good quality Inputs must be provided 
In fight time. Pepper production, procurement and marketing Facilities must be streamlined 
and stabilised. Samltr must formulate collection centres which avoid middlemen and 
contractors and organise training programmes for pepper growers. 

I. The study indicated the following suggestions for successful implementation 

of samitis supply of quality planting material and inputs. 

2. Separate supervision agency must be constituted for successful implementation 

of sam/ties. 

3. Make awareness about the importance of samiti among black pepper growing 

farmers. 

4. Samities should be free from political intervention. 
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5. Extra staff must be appointed at least for 2-3 years for successful 
implementation by wide publicity and personal attention to each farmer. 

6. Samiti work must be evaluated annually. 

7. Demonstrations must be laid in farmers field on various technologies. 

n,e study revealed that a majority of farmers had a positive perception on the need 
and mandate of the samlty. Similarly the farmers also had a positive perception on the 
desirable attrrbutes of the recommended cultivation practices of blacl< pepper. On the 
contrary the extent of adoption of the sCientific practices by the participating farmers was 
very low. Thus the samlties failed to enhance the capacity of participating farmers to adopt 
the sCientific cultivation practices through ItS service functions. As the major constraints 
faced by the growers In adopting the technologies stili perSISt the functioning of the 
samities must be strengthened based on the needs of the members as identified In the 
study. 

TECHNOLOGY ASSESSED ITRANSFERRED 

1. Management of poilu /Longitarsus nigripennisl of black pepper 

SpraYing endosulfan 0.05% durrng July lafter fruit setting) followed by three sprays 
of Neemgold 0.6% Ineem based product) during August, September and October or four 
sprays of Neemgold 0.6% durrng July, August, September and October is effective for 
management of poilu beetle. a major pest of black pepper. 

2. Management of root knot nematodes and damping off in carda· 
mom nurseries 

Solarize nursery beds/nursery mixture uSing 100-400 gauge transparent polythene 
sheets for 40-45 days before taking up sowing. Incorporate bloconlrol agent 
Trichoderma harzianum multiplied on decomposed coffee husk 17 days old I at the time 
of sowing @ 2.5 kg/bed 14.5 x I m) and after three months OR apply phorate @ 5 g a.l./ 
bed and 0.2% copper oxyhclorrde @ 20 litre/bed two weeks after germination and again 
after three months. 

3. Epicotyl grafting in nutmeg 

Eplcotyl grafting IS adopted for commercial multiplication of nutmeg. SCIOns from 
high Yielding female trees are grafted on to 20 days old Myris[/ca fragramce seedings. One 
year old grafts can be field planted. 

4. Top working in nutmeg 

Male nutmeg trees are detopped at I foot above the ground level dUring the last 
week of May. The detopped trees produced new sprouts in a period of 45-60 days. Soft 
wood grafting on the new sprouts are carried out to convert male trees to female After 
successful union all the shoots are removed from the main trunk. 

5. Approach grafting in clove 

Clove can be vegetatively propagated through approach grafting on three year aiel 
clove rootstock With 80 % success dUring December. 
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6. Propagation of cinnamon through cuttings 

Soft wood cuttings of allout 15 cm length dipped In ISA or IAA (2000 ppm) gives 
80% success. Air layerrng. semi hard wood cuttings with ISA 3000 ppm gives 70 - 80% 
rooting. 

7. Ai' Jay",ing in cassia 

Cassia can be successfully rooted in the month of July by air layenng With ISA 500 
ppm. 

8. Bush pepper in field 

Bush pepper can be planted in the field at a spacing of 2m x 2m to accomodate 
2500 plants fha. Apply NPK @10:5:20 gfbush twice dunng May and September to obtain 
Yield of about 3200 kglha in Pannlyur-I and 2500 kg In Subhakara. 

EDUCATION AND TRAINING 

KRISHI VIGYAN I{ENDRA 

The Knshl Vigyan Kendra, Calicut was establiscd In 1992 under Indian Institute of 
Spices Research at PCiuvannamuzhl 60 KM away from the headquarters. It organises 
need based training programmes for practicing farmers Ifarm women and rural youth. 

A total of 19 trainings were conducted In Horticulture, Fisherres, Agronomy and 
AnlmaIS_c:renccs,durmg_1997_:rt1e details of training programmcsare given be I DlA/. _ 

SI. No. Category of Trainees Male Female Total 

I 
2 
3 

Practising farmers 
Rural youth 
Extension Functionaries 

Total 

613 
301 
3 

917 

306 
116 
76 

528 

919 
447 
79 

1445 

KVK is also associated with Klsan melas and Exhlhitions conducted at various parts 
of ttle district In coi'ldboration Witfl Department of Agr-icultu(c and ocher organisations. 

Establishment of demonstration units 

Demonstration units of vermlculture, orchids, Anthurlams and palms, banana 
varieties, tropical and subtropical fruit plants and a rabbitry are maintained at KVK. 

Plant and Animal Health Centre 

A Plant and Animal Health Centre started two years back for the service of farmers 
have attracted the appreciation of farmers in and around the KVK. An artlficia! 
Insemination unit hilS also started functioning. During 1997, a total of 1421 cases were 
attended and 295 artifiCial Inseminations were done. The staff of this centre conducted 
two Animal Health Campaigns and attended nine campaigns and seminars. 

Two innovative programmes were also Initiated during the perrod. One is a 
"Horticultural therapy Programme" for the rehabilitation of mentally handicapped people 
organised In association With Bharathiya Vldya Bhavan, Callcut. Another IS a Vikas 



Volunteer Vahini Club organised at Kallanode In association with NABARD and South 
Malabar Grameen Bank. In this programme technical supprot will be provided to the club 
for organising self employment oriented programmes. 

Revolving fund 

The revolving fund flounshed dunng the period. Planting materials of plantation crops. 
spices, ornamentals and fruits worth Rs. J ,24,137 were produced under the scheme. 
During the penod a total amount of Rs. 33670 was collected from Plant and Animal Health 
Centre towards consultation fees, 

Training of research and extension workers 

A total of 6 training programmes were conducted by IISR during 1997-98. Tllrec 
programmes on Spices production tecrlnology two on Nursery management in spices 
and one On farm processing of spices were conducted. A total of 48 participants 
representing Government departments, private sector and agricultural universities from 
different parts of the country participated. 

POST GRADUATE EDUCATION 

Ph. D.s awarded during 1997 

Fo, ReClplent 

K Nnmai Babu 

2 K Samsudecn 

3 TM Shaukathali 

4 

5. N.M. Usman 

6. M. Anandaraj 

GUide 

Or M.K. Naif 

Or M K. Nair 

Dr. A. Ramadasan 

DL Y_R, Sarma 

Of Y.R Sarma 

Or Y.R Sarma 

Title of Ph,Q, Thesis 

In VitrO studies In Zmg/DE'! offtona/e Rose 

Studies on samac/anal variation Introduced by In 

vitro (u/wre in Zinglber o/fionale Rose. 

Physiological and biochemical characterrsatlon of 

Yield and qualIty in black pepper with special 

reference to nirrogen nutrition 

Blochem((al studies on host-pJthogen Interactions 

of black pepper (Prper nfgrum L.) Infected wittl 

Phywphthora caps/o 

Biological control of rhizome rot of ginger 

ECOlogy of Phytophthofil cap5lci Ilocomlan 1922 

emend A. A!izadeh and P.H. Tscao) causal organism 

of fOot Tot disease of black pepper I PIper mgrumL.) 

Radio talks Ithrough AIR. Kozhlkodel 
Peter, K. V. 

Veena, S.5. 

Santhosh J.Eapen 

Prakash K.M. 

ManoJ P S 

Dos and Don'ts in processing of spices 

New diseases of pepper 

Soft rot and bacterial wilt of ginger 

Control of wilt diseases of black pepper 

Integrated approach to control wilt diseases of black pepper 

Vermicompost production 

Pepper varieties and its planting 

Harvesting and processing of nutmeg 
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Famecna Hassan 

Prathapan KD. 

GUEST LECTURES 

K.V.Ramana 

Ornamental fish reaflng 

FISh cum duck culture 

I1zhukka/disease of cardamom 

I. Training course on 'Burrowing nematode Radopholus slim/Is, CP.CR.1. Regional 
Station, Kayamkulam, Kerala 

2. Nematode diseases and therr management with special reference to biological 
control - Training course on "Quality Improvement of black pepper" organised by 
Spices Board, Gudalur 

AWARDS AND RECOGNITIONS 

Awards For Excellence in 1997 

I. ICAR Team Award for Multidisciplinary Research in Agriculture and 
Allied Sciences for the Triennium 1994·96 is presented to Dr. P N. 
Ravlndran, Dr. K. Nrrmal Babu, Dr. IMrsl J.Rema, Dr. B. Sasikumar, Sri. K. 
Samsudeen, Ms. M. Dlvakaran, Ms. G.S. Pilla I, Ms.!\. SaJ,na, Ms. M.P. Mathai, Srr. IC 
Zachariah and Mrs. C. Manjula for their outstanding contribution In the field of 
Horticultural SCience. 

2. ICAR Hari Om Ashram Trust Award for the research work "Development of 
Location SpeCifiC High Production Technology In Cardamom and Demonstration of 
the Same In Farmer's Field" to Dr.V.S. Korrkanthimath, Or. M.N. Venugopal, Dr. 
Rajendra Hegde and Or. Ravlndra Mulge. 

3. ICAR Young Scientist Award for the research scheme " SubstJtution of 
Chemical Fertilizers with Organic and Biological Nutrient Sources for the Sustainable 
Cultivation of Cardamom" to Dr. Rajendra Hegde. 

4. Dr. J.S. Pruthi Award for the best research paper published In Journal of Spices 
and AromatiC Crops. Vol. 5, 1996 to Or. B. Sasikumar, SrI. Johnson K. George, Dr. 
T.John Zacharrah,Or. IMrs.1 M.J. Ratnambal, Or. K. Nirmal Babu and Dr. P.N. 
Ravindran. 
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LlNI{AGES AND COLLABORATIONS 

Externally Funded Projects 

Name of the project 

1. National Net work on Phytophthora diseases of 

Horticultural Crops (pHYTONET) with eight 

coordinating centres. 

2 

3. 

4 

S 

6 

7. 

8. 
l 
" 

9. 

10. 

Developing hardening prorocols for [!55Ue wlrured 

plants of sprces 

Developmental morphology of rhizomes 

of ginger and turmefl( 

Production of soma clones and somatic hybrids 

of cardamom for high yield and reSIStance to diseases 

Effect of organic fertilizers on soil quality productiVIty 
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ALL INDIA COORDINATED RESEARCH PROJECT 
The AICRP on Spices has the mandate to conduct and coordinate research In 12 spice 

crops viz. black pepper, cardamom, ginger, turmeric, clove, nutmeg, cinnamom, cumin, 
coriander, fennel and fenugreek to develop location specific recommendations SCientific 
research of these crops are being carried out under AICRPS in 20 coordinating centres 
(and 8 participating centres) based in 15 Agricultural Universities and one at Gangtok 
under ICAR, Research Complex, Shillong. The group meeting of the research workers 
under AICRP was held at UAS Bangalore dunng 7-9 July 1997. Salient achievements arc 
given below. 

Crop Improvement 

Three new vanetles in spices have been recommended for release at the AleRPS 
workshop 1997. They are: Cardamom (ICRI-4), Mango ginger (Amba) and Fennel (GuJ Fen-
2). 



The cardamom variety ICRI-4 IS an early maturrng, typical Malabar type of cardamom, 
Yields 455 I<g/ha under rainfed situation and 648 kg/ha under irrrgation and is capable of 
giVing potential yield upto 960 kg/ha. The capsule contains 6% essential oil and gives 
22.76% dry recovery. The vanety IS Ideal to the cardamom growing tracts 01 the 
agroecological conditions of lower Palani hills in the Kodalkanal taluk 01 Tamil Nadu and 
other low rainfall (up to 1500mm) areas and IS the fltst variety recommended for low 
rainfall areas. 

Mango ginger (Curcuma amada) vanety AMBA was proposed by [fle HARS (OUAT) 
"ottang!. Orissa and has been developed through clonal selection. ThIS vanety Yields 33 tl 
ha (wet) and contains 0.8% essential oil and 6.1% oleoreSin. 

Fennel vanety viz. GUJrat Fennel-2 was developed by Spices Research Station (GAUl, 
Jagudan, Gujrar. This selection gives a seed Yield of 1940 kg/ha and is recommended For 
growing In all fennel growing areas. 

Crop Production and Management 

For black pepper basin Itngation at IWICPE ra[lo 01 0.Z5 1100 Iltres of water once In 
8-10 days) dunng Dec- Apnllncreased the Yield by 72% over no Itngation. In black pepper
areca nut mixed cropping system at Sits!. application fo 200g N, 80g P,0, and 289g Kpl 
plant in two equal splits during May-June and Sept - Oct under Malanad IS optimum. 

A fertilizer dose of 75:75: 150 kg NPK/ha was recommended for cardamom under 
natural shade in Karnataka. For proliferation of suckers In cardamom. planting at O.3m x 
0.9m gave 88,000 suckers ha Iyear. 

For tree spices, clove and cinnamon, application of 50g each of /lzospmllum (10 - 6 
cfu I and phosphobacterra (10 -5 cful with 40g N, 350g p,o\ and I Z~g K,G Itreelyear 
IS recommended. 

Against cumin wilt. three year crop rotation Ie. Cluster bean - cumin; cluster bean
wheat; cluster bean- mustard IS recommended. Irrrgation of cumin at 10,30, 50 and 70 
days after sowing gave maximum yield in GUjlJt. 

For Fenugreek, application of 40 kg Nand 40 kg pp\ gave highest yield (GuJratl, 
Time of sowing in fenugreek is first week of November at a spacing of 30 x 10 cm IHisarl· 
and ZOth October (KumarganJI. 

Crop Protection 

The PI7Y!Ophrhora foot rot disease of black pepper can be managed by follOWing 
cultulal practices, nrem cake application (@ I kg/vine ), Phorate (3G @ 30g/vinei. 
Bordeaux mixture spray (@ 31 /vine I before the onset of monsoon as fltst round iii June 
and Akomin 10.4%1 as spray (@ 31 /vine I In August - Sept. Application of Bordeaux 
mixture I % at 15 days Intervals controls nursery disease in black pepper. 

Treatment of turmenc seed rhizome with monocrotophos I@ 2ml/!. of water I for 
15 mmutes IS recommended to prevent scaJe insects. To prevent rhizome rot of turmeric, 
BavlStin treatment 29/1 of water IS recommended. 
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Ecofrrendly disease management strate
gies In spice crops, Planufs C/)romcle, 
911 I) 15- I 8 

Saslkumar, B, 1997, Black pepper -
cultlvars and varretles, Decade celebra
tion committee Souvenrr, Regional Cof
fee Research Station, Hlandlgudl. 

Saslkumar, B, 1997, Drying of black 
pepper - the scientifiC way. Karshakasree 
IMalayalam). 30-32. 
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bloprospecting, Yopna IMalayalam) 26 
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Ravlndran, p, N, 1997, Two new 
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rooting of cuttings. Marf)ruIJ/)uml Dally 
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LIST OF APPROVED ON-GOING PROJECTS 

Crop Improvement and Biotechnology 

IGerl.11813) 

2.Gen. IX1813) 

3. Gen II 1813) 

4. GenV11813) 

5. Gen. XIII (813) 

6. Hort. IV 1813) 

7 Gen.VIL I (813) 

8. Gen. VIL2 (813) 

9. Gen. X (8 I j) 

10. Gen. XII (SI3) 

I I. Gen. XIV (SI3) 

12. Hort.II (SI3) 

13. Hort. III ISI3) 

14. Blotech.II ISI3) 

15. Biotech III ISI3) 

16. Blotech.IV ISI3) 

Collection, conservation, cataloguing and evaluation of black 
pepper germplasm 

Collection, conservation, cataloguing and evaluation of carda
mom germplasm 

Collection, conservation, cataloguing and evaluation of 
germplasm of ginger and turmeric 

Collection conservation cataloguing and evaluation of germplasm 
in tree spices 

Collection, conservation and improvement of vanilla 

Rootstock SCion Interactions In tree spices 

Breeding black pepper for high yield, quality and drought 

Breeding black pepper for resIStance to PhyWphthora, pests 
and nematodes 

Breeding cardamom for high yield and resistance to kane 
disease 

Cytogenetic investigations in black pepper and related taxa 

Cytogenetics and reproductive biology of ginger and turmeric 

Utilization of Piper co/ubrmum link and Parbo(eum as root 
stocks In the management of foot rot disease of black 
pepper. 

Development of Paprika for warm humid tropiCS 

In vitro selection for resistance to soft rot and bacterial wilt In 
ginger 

Micropropagatlon of black pepper 

Biotechnological approaches for crop Improvement in black 
pepper 

Crop Production and Post Harvest Technology 

I. AgrVI (SI3) 

2. Agr. XIV 18: 3) 

3. Age. XVI 1813) 

Studies on the Impact of Input technologies on the yield 
performance and quality attributes of black pepper 

Investigations on spices based cropping systems 

Irrigation requirement of black pepper - clove mixed cropping 
system 



.~ 

4. Agr. XVII [813) 

5. Agr. XVIII (813) 

6 Agr. XIX [813) 

7. Agr. XX /813) 

8. SSCII /813) 

9. Phy. V [813) 

10 Phy. VI /8 I 3) 

11. Biochem 1[813) 

12. PHT. I /813) 

13. Org.chem.1 (8 I 3) 

Crop Protection 

I. Path. I I. I /813) 

2 Path. X /813) 

3 Path .XI (813) 

4. Path. XII /813) 

5. Crop.prot.I.I(8 I 3) 

6. Crop prot. I 2/813) 

7. Crop prot. I 3/813) 

8 Crop. ProLl 1/8 I 3) 

9. Nema.111 /813) 

I O.Blocontrol I. I (8 I 3) 

r I .B,ocontrol r .2/813) 

r 2.Blocontrol 1.3/8 I 3) 

13. Ent. XI /813) 

Vermlcomposting using organic wastes available in cardamom 
areas 

Blofertllizer application on growth. Yield and quality of black 
pepper 

Management efficacy of whole farm approach In farmlng- A 
study on cardamom based farming system 

Production of nucleus planting materials of improved varretles 
of spice crops 

Nutritional requirement of Improved varieties of spices 

Characterrzation of drought tolerance In black pepper 

Characterrzatlon of drought tolerance In cardamom 

BIogeneSIs of pIgments in spIce crops 

Quality evaluation III spices 

Isolation and Identification of naturally occurrng compunds 
against major pests and pathogens of black pepper. 

DISease management In Phyrophthora foot rot affected black 
pepper plantations 

Investigations on vein clearing VlfUS of small cardamom 

Studies on bacterral writ of ginger 

Investigations on stunted dISeases of black pepper 

Screening germplasm for reaction to diseases 

Screening black pepper germplasm for reaction to Insect pests 

Screening black pepper germplasm for reaction to nematodes 

Mechanisms of resistance to pests and pathogens In spice 
crops 

Investigations on nematodes associated With spices 

Biological control of dISeases of spice crops 

Biological control of insect pests of spices 

Biological control of nematodes of spices 

Bioecology and management of mealy bugs infesting black 
pepper 
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Social Sciences 

I. Ext. I (813) 

2. Ext. IV (813) 

3. Ext. 111(813) 

4. Stat. VI 18131 

5. Econ.1 (813) 

IncreaSing productivity of black pepper and cardamom 
through large scale demonstration of Improved technologies In 
farmers field 

Training of research and extension workers 

Constraint analysIs In cardamom production - A systems 
approach 

Economics of ginger cultivation 

Economics of spices production and marketing 

CONSULTANCY, PATENTS, COMMERCIALISATION 
OF TECHNOLOGY 

The consultancy procesSing cell of IISR has been establlsllCd during April 1997. This 
cell gives broad gUidelines for consultancy work, brings out consultancy Information 
system, prepares and processes the training/consultancy/contract research/ contrat 
service proposals, identifies the team for consultancy aSSignments and monitors the 
progress of the work assigned. The consultancy /tralnlng programmes are offered on all 
aspects of spices productlon,protection, Improvement, biotechnology and post-harvest 
technology. 

Under Consultancy Processing Cell, one contract research project entitled "Studies on 
evaluation of tNracarefor growth, nutrrent availability, yield performance and quality of 
spices is operating with a financial outlay of Rs. 6.0 lakhs. Dr. A.K. Sadanandan is the 
Princrpallnvestigator of the proJect. Dr. Y.R. Sarma has been providing consultancy service 
to Indo-Swiss proJect,Sikklm- ginger programme which aims to control ginger rhizome rot 
disease. Contract service such as analysis of ginger and turmeric, GLC analYSIS of essential 
Oils etc. [laVe also been provided. A total amount of Rs. 7,60,000/- has been colleC[ed 
through above programmes. A team of SCientists of all disciplines have been Identified to 

rake up consultancy of plantations. 

RAC, MANAGEMENT COMMITTEE, SRC. aRT 
ETC. 

Staff Research Council Meeting 

Elevcntll Sraff Researcll Council Meeting was held ar Chelavoor, Kozhlkode from 
1-3, May 1997. Dr. P.c. Sivaraman Nair, Director of Research, (Retd) KAU attended 
the meeting. There were four technical sessions in which the progress of 49 Institute 
projects and other externally funded projects were discussed. Research Highlights 96-97 
was also released during SRC Midterm review of the projects was held during November 
) 997. 



Institute Management Committee 

Institute Management Committee IIMC) of IISR was held on 26th July 1997 under 
the chairmanship of Dr. K.V. Peter IMC ilas approved various committees constituted in 
the Institute, purchase of Site for construction of staff quarters and guest house at 
Madlkefl and revised staff pattern of Krishi Vigyan Kendra. 

Research Advisory Committee 

It was held on 24'" Apfli 1997 at IISR, Kozhlkode. Dr. S.N. Rao, Challman, Dr. K.V. 
eerer Director, Prof. T.N. AnamhakrlShnan, Or. C.K. George, Or, R.K. Sharma, Prof. M.C. 
Nail [Members) and Dr. Y R, Sarma IMember Secretary, RAC ) attended the meeting. 

PARTICIPATION OF SCIENTISTS IN CONFERENCES, 
MEETINGS, WORI(SHOPS, TRAINING ETC., 

Name of workshopl seminar 

XIV workshop of research workers of 
All India Coordinated Research PrOject 
on Spices, 8-10 July 1997, 8angalole 

National Seminar on Water and Nutrient 
Management for Sustainable Production 
and Ouality of Spices, 5-6 October 1997, 
Mercara, 

First National Symposium on Pest 
Management in Horticultural Crops: 
Environmental Implications and Thrusts, 
15-17 October 1997, Bangalore 

Seminar on Water Problems of Kozhikode, 
23 August 1997, Calicut 

National Seminar on small millets-current 
Research Trends and Future Pliorities 
as Food, Feed and In Processing 
for Value Addition, 23-24 April. \ 997, 
Tamilnadu Agricultural University Coimbatore, 

Name of officers attended 

K. V, Peter, S Devasahayam, 
K. Kandlannan, K. Nilmal Babu, 
T. John Zachariall, K, S. Krrshnal11urthy. 
p, N. Ravindran, y, R. Sarma, S. Edison 
& A. K, 5adanandan 

K, V. Peter, S. Edison, A. K. 
Sadanandan. V, S. Korrkanthll11ath, 
M, N. Venugopal. K, V. Ral11ana, 
S. Oevasahayal11, K. S, Krishnamuthy, 
P. N. Ravindran, S. J, Ankegowda, 
RaJendra Hegde, P. Rajeev, J. Rema, 
S. S. Veena, Santhosh J. Eapen, 
M, Anandaraj & B. Sasikumar 

S, Devasahayam & M,NVenugopal 

SDevasahayam 

S,J. Ankegowda 



Western Ghat Blodivensty Conference, 
4-5 October 1997, Blodlverlsty 
Intitiatlve Trust Karkala. 

V S. Korikanthlmath & P.Rajeev 

oooooooooo~ooooooooooo'oMo~oo~~~~_oooooooo~~ ____ _ 

workshop on Devarakaduso the hot spots Poo Rajeev & SJ Ankegowda 
of Blodivensty in Coorg district 27-28 
December 1997, College of Forestry, 
University of Agricultural SCiences, 

.~nname~E:~_~_ooo ..• , 

Symposium on Economically Important 
Diseases of Crop Plants, 18-20 
December 1997, Bangalore. 

Workshop on Introduction to General 
Information Service Terminal, National 
Informatlc Centre Data Base Service, 
17 May, 1997 Madlkeri, 

National Symposium on Resurgence 
of Vector Borne Viral Diseases 1-3 
August 1997, BACA" GUJarat 
Agricultural University, Anand 

3rd IFOAM-ASIA ScientifiC Conference 
and General Assembly on Food 
Secunty in harmony With Nature, 
1-4 December, 1997, UAS, Bangalore 

The 22'" PEPPERTECH meeting oragnised 
by the International Pepper community 
Kochi, October 6-7, J 997 

One day workshop organised by 
Fragrance and. Flavours Association 
of India, Kochi, 15 November 1997, 

International Conference on Integrated 
Plant Disease Management far 
Sustainable Agriculture. 10-15 
November 1997. New Delhi. 

Hindi Workshop conducted by 
Town offiCial Language Implementation 
Committee, Calicut on 20 and 21 
October 1997 

M,N, Venugopal, SS Veena, 
KV Ramana, M. Anandaraj, 
Santhosh j, Eapen & Y,R,Sarma 

S,j, Ankegowda 

MN Venugopal 

VSKonkanthimath & 
A.K.Sadanandan 

KV Peter & T, john Zachariah 

T, Jahn Zachariah 

Y.R.Sarma, $,S, Veena, 
M, Anandaraj & A. Kumar 

B. Krishnamoarthy 

','f'-



Sixth B,ocontrol Workers Group 
Meeting-Project Directorate of Biologial 
Control, Bangalore 19-20 June 1997. 

Tenth Biennial Group Meeting of 
All India Coordinated Research Project on 
Plant Parasitic nematodes with Integrated 
Approach for Their Connol. University of 
Agril. Sci. Bangalore 23-26 September 1997. 

K.V. Ramana 

K. V. Ramana & Santhosh J. Eapen 

'~-~~-----~'-"'~"""-'.' 
Summer School on "Problems and Progress 
of Nematology dUring the Past 
One Decade' at IARI New Deihl from 
1-30 August 1997 

International Bacterial Wilt Symposium, 
Guadeloupe IFWIJ 22-27 June, 1997 

ICS-UNIDO Training on Industrial 
Exploitation of Medicinal and 
Aromatic Plants, BeDing, China 17-27 
June, 1997 

Santhosh J. Eapen 

K.V.Peter 

T .John Zachariah 

'--'-'''''--''~''''''''"''-'-~'''''''''''--------~---~ 

TCDC International Workshop on 
Application of Biofertilisers and 
Biopesticides, New Delhi 15-18 
October, 1997 

Training on Drip Imgatlon System. CWRDM, 
Callcut 15-20 December, 1997 

Data Collection and Acquisition Techniques 
In Agricultural Meteorology. Pune, 3-17 

Y.R.Sarma 

K. Kandlannan 

K. Kandiannan 

February, 1997 
--~------.... -----"""'~--=""""-'''''''=,-=, 

SEMINARSI WORI(SHOPS ORGANISED 

BY THE INSTITUTE 

IISR In association With the Indian Society for spices has organised a National Seminar 
on "Water and Nutrient Management for Sustainable Production and Quality of Spices" 
on October 5-6. 1997 at Cardamom Research Centre. Appangala. Madikeri. 
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Inaugural session of National Seminar on "Water and Nutrient Management for 
Sustainable Production and Quality of Spices 

There wel'e three sessions VIZ. Integrared Nutrient Managemcnt. Water Use Efflclcncy 
& Developmental Problerm and Suategles. Fifty three papers were presented orally and 
tllrOL/gll poster. The seminal was Inaugurated by Sri. M .e. Nanaiah, Han'able Minister for 
Law and Parliamentary Affairs and InfOflTiatlon and Put)liCllY, Gave. of Karnataka. Dr. R.N. 
Pal. ADG (PC) ICAR and Sri. S.K. Pattanayak, Director of Homculture. Govt of Karnataka, 
Dr. G.K. Veeresh, Vice Chancellor, UAS Bangalore. Dr K.L. Chadha, Na[lonal Professor 
(Hartl IARI. New Deihl, Dr.B.R.Hegde, Director of Resealch, UAS, Banga,lore and 
Dr.M Velayudam, Director, NBBS&LUP arrended the sem;nar. 

Fourteench group meeting of the research workers of All India Coordinated 
Research Project on Spices was hetd from 8- 10 July 1998 at UAS, Bangafore. 
Inaugural function was preSided hy Dr.S.P.Ghosh, Depury Director GenerallHortlculture) 
ICAR. Dr.G.K.Veeresh, Vice Chancellor, UAS, Bangalore Inaugurated the meeting. 
Importam dignitaries who have attended are Mr.S.K.Pattanalk, lAS, Dl(ector of Horticul
ture, Government of Karnataka, Dr.B.R. Hegde, Director of Researcrl and Dr.M C. 
Dcvalhah, Dean, UAS, Bangalole. The centres have organised an exhibition of spices at the 
venuc. Dr.Veeresh released tile IISR Perspective Plan and Dr.S.P.Ghosh released the 
"Research Highlights" of AIRCP on sp ices. The meeting has deliberated on [he vanous 
researcr] prOjects operating In various centres. 



DISTINGUISHED VISITORS 

Name 

Sri MP Veerendrakumar 

Dr. S.P. Ghosh 

Sri. Manoj Joshi lAS 

Justice C.V, N. Shastry 

Dr. K.L. Chadha 

Dr. V.L. Chopra 

Dr. P.Das 

Dr. RD Sharma 

Dr MS Swaminathan 

Dr B.K. Tnpathi 

Dr. N. Mohanakumaran 

Mr. N.L Srivasthava lAS 

Dr CS Sreedharan 

Dr. M, Aravlndakshan 

Dr. KV Ahamed Bavappa 

Dr OJ BhagyraJ 

Dr R.N Pal 

Dr. R.P. Sethi 

Mohanlai Master 

PERSONNEL 

Designation 

Hon'ble Union minister of State for Labour 

DOG IHorticulture), ICAR New Deihl 

District Collector,Kozhikode 

Judge. High Court of Andhra Pradesh 

National Professor and DOG IRetd.) ICAR. New Deihl 

National Professor [Biotechnology) ICAR, New Deihl 

DOG IExm.) ICAR New Delhi 

Director P&I, ICAR 

Eminent Agricultural Scientist & Chairman. MSSRF Chennai 

Director Sugarcane Breeding Institute, (olmbatore 

Director of Research, Kera)a Agricultural Univensty. 

Additional Secretary, Ministry of Agriculture, Gavt. Of india. 

Prof and Head TNAU, Coimbatore 

Chairman, Coconut Board, Co chin 

Chairman ORT 

Professor & Head Dept. Of Microbiology UAS Banga/ore 

Asst. Director General IPC), ICAR. New Deihl 

Chief Justice, Karnataka 

Minister of Forests, Government of Punjab 

INDIAN INSTITUTE OF SPICES RESEARCH, CALI CUT 

Managerial 

K. V. Peter Ph.D, Director 

SCientific 

Division 0' Crop Improvement II 
Biotechnology 

P. N. Ravlndran Ph.D., Prrnclpal Scicntlst 
/Plant Breeding) and Head In Charge 

B. Krishnamoorthy M Sc./Ag.J, Scnior Scien
tist /Plant Breeding) 

B, Saslkumar PhD., SCientist Sr. Scale /Plant 
Breeding) 

J. Rema Ph.D., SCientist Sr.Scale /Hortlcul
ture) 

K. Nrrmal Babu Ph. D, SCientist Sr. Scale 
IPlant Breeding) 

K. Johnson George M.Sc., SCientist Sr.Scale 
/Gen, & (ytogen) IOn study leave) 

K. P. M. Dhamayantlll M,Sc. Scientist Sr.Scale 
/Gen. & (ytagen) 
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R. Ramakrishnan Nair M.Sc., SCientist (Gen. 
& Cytogen) (On study leave) 

T.E Sheeja M.Sc., SCientist (Biotechnology) 

Social Science Section 

Jose Abraham M.A.,M.Sc., Senior Scientist 
(Statistics) 

Division or Crop Production and M. S. Madan Ph. D .. SCientist Sr. Scale 
Post Harvest Technology (Agrl.EconomlcSI 

A. K. Sadanandan Ph.D .. Prrnclpal Scientist 
(Soil Science) & Head in Charge 

B. Chempakam Ph.D .. Senior SCientist 
(Biochemistry) 

T. John Zacharrah Ph.D .. SCientist Sr.Scale 
(Biochemistry) 

N. K. Leela M.Sc., SCientist Sr. Scale 
(Organic Chemistry) (On study leave) 

C. K. Thankamanl M.Sc.(Ag.). SCientist 
(Agronomy) (On study leave) 

K. Kandlannan M Sc.(Ag.), Scientist 
(Agronomy) 

K. S. Krlshnamurthy Ph.D.. Scientist 
(Plant Physiology) 

V.Srrnlvasan Ph.D .. SCientist (Soil SCience) 

DivisIon or Crop Protection 

Y. R. Sarma PhD, Prrncipal SCientist 
(Plant Pathology) & Head In Charge 

K. V. Ramana Ph.D., Principal SCientist 
(Nematology) 

M. Anandaraj Ph. D, Senior Scientist 
(Plant Pathology) 

S. Oevasahayam M.Sc.. Senior SCientist 
(Entomology) 

K M. Abdulla Koya M.Sc.(Ag.). SCientist 
Sr. Scale (Entomology) 

Santhosh J. Eapen M.Sc. Scientist Sr.Scale 
(Nematology) 

S. S. Veena Pil'o, SCientist (Plant Pathology) 

A. Kumar Ph. D , SCientist (Plant Pathology) 

K.S. Rajendran M.Sc (Ag.) SCientist (Plant 
Pathology) 

MV Prasad Ph. D SCientist (AgrI.Extension) 

Technical 

P. Azgar Sheriff M.LlS, Technical Officer 
TS(lib.) 

Hamza Sramblkkal M.Sc., Technical Officer 
TS (lab) 

M. M. Augusthy, Technical Officer (TS) 

V. Balakrishnan, Technical Officer (T41 

Administration and Accounts 

K. Usha, Asst. Administrative Officer 

T. Goplnathan, Asst. Finance & Accts. Of
ficer 

M. K. Sachldanandan M.A., Superintendent 
(A&(I) 

ALL INDIA CO-ORDINATED RE
SEARCH PROJECT ON SPICES, 
CALICUT 

S Edison Ph D, Project Coordinator upto 
30-07-97 

A.K. Sadanandan Ph.D .. P.c. In charge from 
30-07 -97. 

C. Vasugi, M.Sc (Ag.) Scientist (Horticulture) 

Johny A. Kallupurackal PI1.D .. Sr. Technical 
Information Officer. (Tl) 

IISR EXPERIMENTAL FARM, 
PERUVANNAMUZHI 

Scientific 

PA Mathew M.Sc. (Ag.), Senior Scientist 
(Horticulture) and Scientist in charge 

K.V. SaJi M.Sc.. Scientist (Eco. Botany) 
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Technical 

V. K. Abubacker Koya, Farm Superintendent 
(T6) 

CARDAMOM RESEARCH CENTRE. 
APPANGALA 

Scientific 

II. S. KOrI!<.anthlmath Ph. D, Sr. SCientist 
(Agronomy) & Head 

M. N. Venugopal Ph. D" Sf. SCientist (Plant 
Patllology) 

p, RaJeev PhD" SCientist (Agri. Extension) 

RaJcndra Hedge Ph, D., SCientist (Agronomy) 

S. J. Anke Gowda Ph D, SCientist (Plant 
physiology) 

K. Padmlnl M. Se.. (Ag.). SCientist (Horticul
ture) 

KRISHI VIGYAN I{ENDRA. 
PERUVANNAMUZHI 

Scientific 

P. A. Mathew M.Sc. (Ag). (TO - In - charge 

Technical 

P S. ManoJ M. Sc. (Ag.). Tech. Officer (T6). 
Horticuiture 

K, D. Prathapan M Sc. (Ag.). Tech. Officer 
(T6). Plant Protection 

S. Shanmugavel B. Vse.. Tech, Officer (T6) 
Veterrnary Science 

K. M. Praka'sh, M Sc. (Ag.) Tech. Officer (T6) 

Femeena Hassan, Pil D., Technical Officer 
(T6) Fisheries 

ADMINISTRATIVE 

V. L. JaCOb, SuperIntendent (A&A) 

OTHER ACTIVITIES IN THE INSTITUTE 

ICAR . IISR annual day 

JOint Annual day of ICAR & IISR was held on 16th July 1997 at Chelavoor, Kozhikode. 
Cross country race, eating and cooking competition, qUIz and memory test, singing 
competition and tug of war were arranged and the staff members participated actively. 
Srr. M.P. lIeercndra kumar, Honourable Union Minister of State for Labour was the chief 
guest. He has praised the activities of IISR and advised researcncrs to face the new 
challenges in the changed global scenario. 

Study circle 

This IS a forum of scientists and other research wori<ers to discuss researcil papers 
and other relevant Information pertaining to spices research and Industry, Director IS the 
chairman and Dr (Mrs). B. Cilempakam, Sr, SCientist IS the secretary, Twenty one research 
papers were discussed and approved for publication thIS year, The forum also organizes 
theme lectures by scientists and guest lectures by viSiting dignitaries. 

Women cell 

An executive committee with Director as chairman and five members IS already 
functioning to cater the needs of women's issues Igrrevances. 
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il2-TT &f21311 'if;- 'l0fl m 'if;- '!fr ~ m I 

Lflfl&1 ~~ 

'2fiTffi 'fl:rio! : HP 813,34, I 05 ~ Wn1: il2-TT 1041 ~ qlC'lq<l~ if d'6qa'"l ~iIl~ 

~l'J(lml 

~C'l1'1~1: 8x8 'r'I SI'1C'1IC'1 ¥'il"'R RR-l, CCS-l il2-TT "'R?-" -.:rfui\m ~ NKE 
- 3, NKE - 9, NKE - 12, NKE - 19 NKE - 27 3i'n: NKE -34 31'Tfc;" 'Al'1T I 

NKE 19 x NKE 34 if 92% ~ ~ -rri't I NKE 12 x NKE 19 (77%) il2-TT 

NKE 12 x RR -1 (69%) ~cmh:ITil1%1 

~ : 31iffi~I'1f1 15 3i'n: 27 ~ ~"BR'f ii 25% ~ ~1f8gij) ~ 31-c0 f1Ll11C;'1 . 

l1Pl1 31iffi~l'1f1 15 if 2.5% qlLl1~IIC'I irC'I (f2-TT 3.2% ~ nn ill 



~ : ~ ~ <T1tlT 3TI% 'l"Ic(I<1 31f<VfUit ~ ~ 585 q;r ~ ~ Tj7:[f 

(~ 3m2 ~ ii 30 fi'I>. "!IfIl ~ ~ 't ~ 7% '1i{:!if'1'1 m't) 

ffiil : B-95 ~ 34"1c(1<1 "Q!'f1 :1i1~1I"I'1'h %Bl 't I 

~ : *f"llq;lj 3TJ!f ~ 29 ~ ~ :1iliffdq; <T1tlT ;>1C({lfll'lf'1'h "'aJ1lT~ ~ PBC 

- 385, PBe - G66 ~ Kt - PI - 19 ~ ~ ~ ~ "lZR ~ "'" ii ~ 
~I PBC - 385 ~"{Ir"'F"l (205 ASTA) ItlT ~w Kt-PI-19 (139.5 
ASTA)<T1tlT PBC - 066 (131 ASTA) 31TIIti 

31 'k1 Pcff!! II'! ~ cnr fCl:ll til Cfl {U I 

TlfPJFfT~!JlJ· x TJWR 31bj3TT?:lJ, TJWR~ x TJWRoI70Rhlit~~~ 3hlf<tf~l!\: 

~ 'fiT 311'hIR<'I>1, mh: ~ ~, $+i1"l1$4 <T1tlT ~ ~ ~ >rfu"U1f ~ 3TI~ 'l{ 
i'.IR~ififld ~ Tj7:[f I 

~. 1!;f. 1!;. cnr fCllIM'1 

~, ~ 3lh: "I1'l4i("1 it "i11If'1'h it. 1)3. ~ fcl'if<'1d ~ 1 

riI f!! ICflI 'iI'1f-'lcn~1 ~ '3;'1fll<ll<£:l 'ill Clf<:I~ 1'1 

~1i'\R4("11 ~ ii 2n = 24 ~ ~ ii Sh14f114 ~ ~ ~'lf"'! q;r 1fffi 'q('1j I <'I>1('jfi"iffH 

(2%) ~ ];Rl ~. ~. llJ! 3TI{ ~ ~ <iR i'.Itl1fUid -q1q 3«1lfc;d fo!;ij I "I1'l4i("1 q;r 

fti'lfuld Sh14+i14 ~ 2n = 38 't I 

fClCflIf11 (qCfl 31ICflI Rcnl 

~ '0'i ~ ii ~'lI<'l>l;;:11'H, 41iR'i1'i~1"i1("1 3lh: GA, ~ 'fiT ~ ~ >T'lW1 q;r 

3lUfI:R ~ Tj7:[f I ~ GA, ;?r ~-q1m ii ~l'hlf"'4'l("1 :1ilfCRfq2.1, W¥r, 4i<:11'l4 <T1tlT 
tm ii s I 'l4 '1 ~ I '1 ("1 f~fcFT<lT, ~ "l'l ii tf.r ~ <T1tlT 'li'i tm 311ft; 'fiT ~ q:,'\ I ~ 

GAl ];Rl"'1i'RT 31T'hT{ 3lh: -B"&n, m"Am 311ft; ~ Rit I ~ 41iR'i1'i~1"i1("1 ~ 
q;r~~1 

W-fd;r 
q:;rffi "fl:r;o! q:,'\ 20 fi'I>+ii <T1tlT 1ft. <'1>1 \'If .. '14 'fiT, ;;it 4i1$8 4i~1{1 'hI '+II f11 ~ "ll"fufTm q;[(lf 't 
~ ~ ~ ii"#R 'l{ 'h1441i'\1 'IiWi ~ l"]i) I 

2. 311("1P1I$+1 ~ 'fiT IBA 2500 ppm + NAA 2500 ppm ~"BT?l i'.Il{<'I>l("1 

~ Cf>f.t 'l{ 63 % 'FA 1:fT1lT I 



1 . (!l"C[11'R, 'Ti1irn (j~ ~ f.r:r::rJT ~ "C("Ii OIl ell DOll, O! -wsrm ~ ~ I 
2. -4f.r<;rr '<'I/R 'hlf214/ (?) eft ~ (c)) ~ -,;ffq ~ ~...-fc!f"Tlif 'OflT "lI"'WT 

~ ahlf4f~l1! ~ '1T'1l Tf'TII 

3. ~ ~ am <'fTcn l!>'Rl'k'lI;;;_n 'OflT"lI"'WT ~ ifMi+!if,4 31J'7ii '<l't~ 3>'1<5\'1'1 ~ 
~ f.!¥J fcf;7:rr I 

4 . -m. 3FJ4 i1 91 d '<11l.{n fe!, rf<:'l (i iW1r Tf'TII 

5. "Ofl"iit ~ (lJW!l 'h'I'1f~ln) ~ '1P,"l 'lC!'R ~l,zIOflkl 41'1'h1$("1 fot;7:n I 

.~ dl'tll G:1 ~ lfI fI <ffi ifH ',11 an fi I<~,I Cfil"'J'mlT 

lhflM 3('q1G:"'1 

~ fi;f)"llfGCfI 31'jpD<:11 

'OflTC'it fi1T.! ~ 3TI 1ft ~ 1ft 2 4 ~ -D'f1ll ~ ~2\ "BI\'I aTI1-.J'Ofl(f4 fudR ~ 504 i1 . .qm 
(!~ a:/Ol;64ln 117 i1. ~ ~qih~1ft§~ - 1 (492 i1. m am: 105 i1. m) 
3lliI ~ (!~ ~ "OflI1 ~ - 3 am "!I~ (313 i1. m am 77.7 i1. -,:ft) 'OflT itirr ~ 1 

'irliOfl'1 ~'IfCl: 10~if~- 5 ~ 2734"!JT4~ 31f%~~fuil~ 

1ft§ "!I~ (~ 1337"!JT4) 31J(jj ~ I 

~ 3ihCfl 

'OflTC'it fi1T.! ~ 3l;;f)Afqfi.H14 ~ ~1'filf{'11 (!~ qffFi'(1, 31''1fji(1, 41{0fl'if~0 

(V AM)~"l1l fi:Tl)!1lj ~"'¥l ~ 'Ii"B -q->; Jlq q I~I , ~ ~ (!~ ~ ~m 'lit 'If\ 
~mm~1 

4f1IMlf~ fl0IiJi4 aO"I11 

~~:fl:rm<'if (<'i'frT, "11'1 en (1 , <;1 (1 "iol111 am 311 (1 (II 1 $ n) 'OflTC'it fi1T.! am ~ ~ ~ <lFl 

'f&r ~ -it; <"'l if $(11'1 iil 'OflT -m:zl "W:ihR -qfqif"Bl\'l '£0'l i'li '1 ~ 3l~ itiI 't I 

~ 311C1~<lCfldl~ 

1 . 'OflTC'it fi1T.! ~ iwOlfi\ ~ 150, 60 am 270 fof;ffi "!JT4 ~ '<;1: it '11 $ ~"1 '1, en T (Iji11:n . 

ql~J~I'1q ~ ~<llI'l Zn, B am Mo '.l'fu ~ 5,2,1 fihC11 \1 14 ~'<;1: if ~-q->; 
134% ~~~I 



2. ~ if <'fq; lfilflhl$"- >lfu ~ 25 fCji(,j\m4 it "WI FYM "<;jfu ~ 100 Ul <I~ 
Zn, B 3fu Mo~<ia:q~>lfu~ 5, 2, 1 ~Wlit~i(wTR<n: 27% 

~~f.,nl{1 

3. FYM 3fu fl A RP.1 f$lI I it 1ffiIT it"Bl~ ~ ii ~3lJ "3W!1fq<FR~ i'l ~ fl::Rj, 

~~~q:,'\~~ii'lfu~1 

4. ~if~~ 'hILi!", (W~) + -;j)l:rit;q; + <IBI lIf1'h ~B1TT::r<n:~ 

<1<'1i'1f1'h ~ q:,'\"[('AT if 53% 3TItr'h" ~ fl:!#t I 

5. ~if~~ 'hUll", (-ro~) + FYMwTR<n:~ <lAllIf1'h~ 

~ q:,'\ a:ri!~ 85% ~ q:,'\ 'lfu ~ I 

Ma:rn WI" ~"@cfr 
~ -<tun: q:,'\ -mfl\!(!"@<fI it ful!, 3TItr'h""'iffiq (~ 140m2 if 350~) ¥ )lfcIf>-Ttil 

41 'FlO! 'i'(1 ~ I il:B\ "@<fI i'l ~ qq ~ ~ i'l 150 Wl ~ ~ fl::Rj 1WlT 1 ~ 

'h1$iI 'h~l {i "fi1 ~ 3TI'T<R "'1'ff % 1 

it o?:Cfi -wm f( 14(1,)41 CfiT '3 i'Q I <:<'1 

'Iili"iT fl::Rj it ~ m 'Ff C'f1lT1l: ~, 'Iili"iT fi:ri;f it 500 fk<A A (~-<tun:) , ~ it 
12000 "lsf<."i'lfi, $AllI'Cll 'it 550 'i'tiT (WR:f) <I~ 29 %. Wl ~ 40 Q?{('i , 30 Ul ~, 
5 Ul ~, "illl lfiA 'it 2500 ~, ~IA0I1! 'it 3000 "isf('j'lA, BM 'it 2000 Bisf('j'lfi, 

31IAf'"lI$fi 'it 2500 Alsf<."i'lfi i'!~ ~ 'it 8000 'Ff C'f1lT1l: ~ 3TIfc: "fi1 ~ 3ih" 
fcrcvur ~ TflIlI 

~fln:fif~ f(1l<li11 

f'l'ffl'jIAf"1'hA ~<IY!2J ~ <til fiil'hl ~ W:mIl, ~ ~, im D'l 6ih: ii41'4'j('fl;;J1 

~ 'it 3lJ'.ffi <n: 'Iili"iT fl::Rj 'it 1493 i'!~ 1372 -3j i fEWHB q:,'\ ~ ~ ~ ~ I 

q q:q 'i & "Om 4'l f( Ml ('iH 3'l '1:;sfl M '1 

qRqif'@ q:,'\ ~ if <lBllIf1i.h qRqct'1 :-

'Iili"iT fi:ri;f 'it wrf~ *r 'it riRt i'!~ flBfCf'1,,-<Q'{j 'it <=d1: ':Ff"T 'it 120 fc8 'it "!lG; ~ 

q;-q ihft % fiR:ril ':Ff"T 'it 160 -180 fc8 'it "!lG; 311 i.h f +"1 'h 'lfu ~ ~ t i'!~ fi:nc 
qRqqq(1j i'!'hWn:~ % 115 ~ 316RWI+R 'it~ qRqqq(11 q:,'\fc.jf'A ~d'f if 
*r, 31lfu~ i'!~ 'f>i?T tm 'it <=d1: if 3 q "il ril'l il~ 'rfir Gj A q I ~ qo( >!'lJTC( ~ ~ I 



~qm;ft~ 

~ C!ilffi fl:rcf fr:m: ~ 'if;~, ~ -rrit C!ilffi fl:rcf 1fR'l Cf\ "Q;2ffi'r f0~q"li{ '1<\C8 'fi't 
"'iirn ~ "1J<'lR 'liT "Bli'l "fil'f "'Ii<: ~ % I 
"14q:,~i'1 ~ 

~ 'if; i:rT, <illt'll"iifct, ~ (j~ 1JCR 3TIfc:: 'if; W'tffi Cf\ 35,64,71, 117 (j~ 179 ~ 

il1'R1~I~ A ~ ~ <if'lR 'if; ~ 31m! ~ TP1T I 

3lfuq; '2!j {'2!j f'""l"1cmVi ~ ~ 

31f0'Ift ~ 'if; Ace - 583, 585,605, 608 (j~ 630 ~ 311~!!~n:rq"lR~ 650, 

651 3i'R 691 ij 6.5% i131f~ :,!,{:,!,f'1~ ill 

3lfuq; 'lOlcl!C11 Cliffl<1I ~ 

C-5, C-7, D-7, D-3, B-1, D-1, B-2, A-7, D-6, 3i'RD-2 3TIfc::%fu<rr~iI 
31f~ -qui ~, ~ ~ (j~ ~ 3ilfi3:o:frm:R -mr % I 
~"Q!'i ~ 'if; J11%AI"1I%"I fq:MI'h{UI 

77 ~ 10i 14 ~ J1'R1~Hf1 ~ ~ J1fSh<'1QS iffi %<'1 'h (I ctihP:m (PAGE) ];RI 

fC!il~'I'h{UI ~ Cf\ ~ (85-100%) q,l :W'l1;lT ~ ij (39-100%) aW.ft> f'Fffl1 
~ W I ~ ij 10 f'l.Fl f'l.Fl ~ (j~ ~ ij 2 ~ '!iT ?;-9'1~1"A];RI ~ 
fof;<n I 

~ma.rur~ 

"tit~ (l' ifCl 'ill "1 

~~:-

1 C!ilffifl:rcf'if;'@'1ffcttftil fC!'if(1(1 ~ <iFcffllfc11J4 ffiq 'h1$214irilV 'hlq:j)ifj 'liT 

fcmmrntl"i!i'f<n:~ ?1$'h7s,41 q,l~-;p:ft~ ':it fC!'if(1(1q,lTf'ft1 

2. cfR <.JiCI1i'r:I ~ ~ iJHmfc11J4 iJ?Mj21j4 cfR1\, iJmm41$1.'1I.'1 f(1<'1IP.'I1A 

( ~) "fli<:R 3i'R <iFcffllfc11J4 fIcnr;ft (fW:r) ~ '!iT q;?XilHIJI Hi! "winn l!;l> 

'fiC'fTit ~ on12 iI 'Wffi em fC!' 1f(1 (1 fof;<n I 

3. m, (jf'1<'1~I§ (j9..l( 'h~\"''h ij 'h1$214idv ~>lfu 2254 ~~i(~ f1"F'I UI 

'liT ~ fof;<n TP1T I 



~,~~ ==-------, ';;;:~~ I IISR ANNUAL REPORT 1997 111121 

;;:1$riI~Vll ~ ~"'f<rr I1llAl1 

?l$'hH<lJl ([?:IT fi",<i/wlfJ;41f qiT.m l1f:IT if TR ~ ~ -mt 'fill ~ ~:m '1ft 
aN!\l[~'IPl ~<mfllit<u~ 1~'IPlif 21 K-1~'l"I"<::"lIftr;rrl:r 1780 x 106 ~~ 
.:q i;!1$ii>H<41 ~([?:fI28 K-!~'l"I"<:: IIfd!JI'l829 X 10s~~-q fi"''')iIi:'1Ifs'14 ~ 

<!iT -.riRii ~ I 

tqfq;~I1"1 

~ ~~ (DAC)~"ii :;<'1I'l'iil ~"~~"UTJ~ 41<'.lql~{<'1 
~ q;ujf qif ~ lFH I 

Wr!OlRtill!.f 
1. '1>1$i)'I>d)<I 'li/l&lW ~~'liR'itm~ 11 ~~~ HP 1786,756, 

1380, 1728,754,1344,1382,1748,478,92 ([?:IT 490 q;r'W<IRf.l;<rr 

lFH I ~ 3lfuftm 'i<"'li'li1 ~ it W I 
2. U'I"111 ~ Wf'l 'IiR'it f1:rif ~ ~ ~ if 3ll<iffSl\I~§I<Rti fil;;jffi q;r ~ ([?:IT 

6lfdR<l<1 l&I'lil'l1T{f.>_'Ii ~ qif ~ lFH I 

3. .m l1f:IT if ~ <mSI ~ 'R 'IiR'it m ~ alt. 1ft. ~ 1ft 24 'I11~a'l1ol{1 
'Ii I C(ilB"j ~ "lIfu Wc! "lIfuU1-.j fumil ~ %' I 

4. ~(1I'l"l1 if "~~"~"lIfu 34 ~-qtmqif ~ lFHl 

Wr~~ 

1. Y1~f~I'lY CfiTfqil1~G q;r f0~i.'f)lq, "lIfu ifi'Il fim;iT "!IT'l ~ ~ if -;ft-q %'Il- WTT1l ([?:IT 

81qf1'l~ol ~ ¥ ~1q1<1 Uri ~ ~ 'R 'IiR'it ~ -q Uri ~"i.'f)l'f l1f:IT if 
~ fif>i:nl 

2. Rs1f'1(1 YI'FfMlq ~m2T~q;r~([?:IT i;!l$'liH,41 $Rf'1I'14~-qWTR 

it ~~~q;r~"{R:"i.'f)l'fitlFHl 

CffR; fq ~1I '1 

~~.m CfiT 1It?1151'1 

Of>lffi ~ 'R 'TIf1-.j([ -,:fu;f\ 'l'l ('0I;j}Q;J'f)A ;p:f)dlm 'R ~1~qIM ii'.'lfYHi ~1+J>(1IRfl 

(i!;1Ifl{fd); ~ ~ ~ ~ 'R 'TIf1-.j([ furm ~ Cffifualt"WIT Af{'h1of) 'R 

\\1;0\1<1\ 3lf.'ml""1410A ~ (Q{iYlf",'g); ~ '" 'TIf1-.j([ ~ ~ (g(1R1If,'11 

fufu) '" ~VHIM ij'n4121 I.'4hiJA (i1f+is1f'1%) ([?:IT <;10"1111 '" 'TIf1-.j([ ~ ~ 



( Cf,111 YI 'il (,hi rfl r'1 Cf, I) '11: ~I ~c1l(~ f+irq r+m oS 1 r<:1Cf, I'II+<",O< (1"''1 r'-iii:) ~ 1'ffiT<'if if; Cfilif 
if; :;rp5f t=CfT~ 'lTj3TI 'fiT ~ f<l;<:rr I 

Jt fet Cfl f ... <'I "" 0 I 

1. CfiI",'ir"rJ '11: offil-.m lR1('f W0f; (8fY.sII.1I'1i1.1 ql$qfw) 'fiT f~4"101 m if; ~ 

CfilRm~ffil6 '11:'-l!\fT filc1iQ;)m f.rftR:r if; 3ft ~ iffi 125 if; ~ if '3TT1't m '11: 

( 7 - 1 0 ~ if; ~. q 5 <m: "frtt "fiB'!) ~ <:i'&:rr 44.5 % if; <"'l if W 1J'111 

2. ~ W0f; (3"lP""lf6li'I<:1.1 f6«;CRO if;~ Cf,lf'*'il~ffi16'11:'l{!\fT m. 1.1(!P461W if; 

85 ~ (7 -1 0 ~ iii' ~ if 5 <m: "!1ft "fiB'!) "frtt m '11: W0f; 'Ii'R 68.5 % (fCfi' 

w TJi! I 

3 $014 '11 ~ if; ~ ~ if; ~ '11:'l{!\fT ljt-;j Bft:i<T ( ,"IAjqml 'Cfi/f.tqr «1 'Ii'tl) 
'ZmIi '11:'l{W GR TJi! J 

Jt CI f ... <'I"" 0 I ~ if; ~ CIi~k"11 iii" CIft fet q I Cfi1\'11 

-;fr:r'fiT~ (0.3%) 1111'{1<'-6 (0.3%) am~~-DftR (3%) '11:'l{!\fT m. 'lJ$m21iii' 

~ \FfP.:lCl 'Wl: 'l"ll: ~ 'i1'111l'1i1'hIA (0.1%) am 61"1"1014<: (0.1%) ~ if;~: 

7 am 1 ~ 'lR(fCfi'~ Wi! ~ I 

~qGIM\i11 

~~ ~WIii(\'1 

19 ~ 3"liRl~1'11.1 i)(1)'niIIJJ$~ $'lii0fi'l21 if; 'lIfu 'lI'ftm!ojqi ~ TJi!, ~ ~ 84 

TJ:4. $ 'lii0 fi'l21 iii' ~ ~ 'IIfui\'tT 'YT"lT 'PTI I 

Jt fet Cfl f ... <'I "" 0 I 

~CR1R"11 if; ('1'R r'1'lf<:1d ~ 'II'-lfi'R iii' 6 t:iif iii' ~ <'X "1k" ~ if; 100% f.Rl'tj' 
~ I CifmiFi1"14 'k1lfi:1i1N1n"-l4 (jlq] 41Rn"-ll qf:i?I'tI <ilif $01"1'11 if;<'X-;ffc~ 

Rir!-.l ~ 'ZmIi "4T1Z TTl!: , ~ <ilif il $<'1 "11 iO/l ff16 r <'1, l'll qft ~ ~ , 

f114If"lCfl fq~,.'1 

'1'h,,!<'1'1' mwur f1fqfi1'4'fq:;r~ 
~ if"ChR'it fi::r'il ~ if"ChR'it f1:rJ 'CfiZ"l1Ul Arl1fdlil (~<>'i0~ m!\1"T 'Bfi:lfu) if;)!'-lJCI 

iii' 'l<"1i<'li1-i\o fu1.!. ~ 3"l'lP[\(,H 3"ll':/If'jfi,'\ f<l;<:rr J fclf'R ~ -i\o 4'li'1B"1",q WffiI * ~ 
if for;m;TI 'fiT ~IB B '<1) ~ "11 <'Ii % I fiR1R "BJ'Q I (0 I i,'\ q I "lim'! ~ 'fiT 00 'B'i"!, B f"1 Sf> II 



~, 'h1<:1lfq-ej -m:n'-R (l2l] ,!mfui ~ q;T ~ q;-f.j it~ -q ~ ~ % I ~ 
~, +1~ChIU ffi, ~ ~ (l2l] 3T"1 f.liI:Ilqflif8>j\ it -m~"Afl:lfu it"Bq~ q;T 

~ <if'lRT ~ I W"ChR q;T ~ ~lffil~'1 'WlT~, ~ fitm;if q;T ~ q:;pf -q 

~ <fq it ''IT'T I 

"llfuallIT Cfi leioti 4 

om "Al"('l ~ 3lf~, 'ff'! -rn;if (l2l] Ur:!1Jf 3lf~ it ~ 7 >rfu8J1lT Chl4Sh4 

'I" ~ ---" _,. 4"~ sf 'fl '" "........... " ,,~ 311~1 "Id ,"''1 '1'11 '1 'hI Sh4 ""'<01 ~181 l"hl , ""q ~ (l2l] <9~I'I~ 

-m:n1R" '1<: ~ I 

~mfuf~ CfiT~ 
f.ll:=l «P: it ~ l\tI ~ it ~ ~ % I ~ ( Ch'1j;:'h) -q f'f;-ill '1ft e{l fUif""l'h 

Ur:!1Jf ~ q;T C'lT~ $(1I'l"-il-&ill-q m "'" it qRClfJd fo!;<n Tj7::[J I 

"4'AT<'if"Qr ~ ~ f14foq('j ~m'f 11I41;;J'11 

~ '1<: 31"ful-M 'I1mil<l +14f'CId 31Fi'1T1 ~1>jl"l'11 "r $(1I'l,,(1 (lCRI - 4 ),31Jl'f ~ 
( :w<lT) 3fu: "ihrrq; ('1"1 i'R - 2) '~iniR"1il ~ q;T "'Irtt q;-f.j it ~ ~ -w:rr I 
I CRI -4 31'tit q f,q'lCld I (l2lT ~ % "8@ ¥ ~ "II'fi1l: % f;mq;r ~ "CI'lhfR ~ 
-q >1ft! ~ 455 fih<:111114 m % I 
IW/CPE 0.25 (8-10 fc;.!it 3R\ll:'h"Offi 100~) it~-q~ - 3TIl:Mit 

"@l"'l ~ q;-f.j it ~ -mo qft 31itm 72 % 3lf'1l"Ch" ~ >ml m % I 'h '1 [,:'Ii -q ~ l' f~ 'h 

m>n it 31,iR $(1I'l'1I-&ill q;-f.j it ~ >1ft! ~ 75 :75 :150 fih<:111114 qft lim -q NPK 
d<Wf; :sR'A it ~ ~ fo!;<n I 

~q;'\ijq;T~it~~it~~q;T 15 ~ 'i111Shlil'hl+1 (~f~f(12J"4T'ft 

it ~ 2 ~ it G1; -q) ~ q;-f.j qft f8'li!f(~1 qft ~ % I $"q \R: it ~ it ~ 
ClifqfR'1 ~ (~fdfWJ 2 "lTJll) ~ % I 
'ff'! ~ ~ "r fitm;if, 1JTl'ftuT ~ "d"2l] fcR:<lR Ch*"'1IR~l' it~ 49 >rfu8J1lT 'h14Sh4 

"d"2l] 5 ~ 311~lf"ld fol;it I ciT"1il 'h14S1i4 ll:'h" 41'1f8'h ~iR"1C1I<:1I' it ~ ~1~'hrl,,(1 

"iRr:i\ '1<: "d"2l] ~ ~ 1;m ~ III 1'''1 dll:'h" ~ ~ crrftft ~ it WTo'l"4l:, 'h 0.'1 HI " 

('hlf(1'hC) -q 311>jlf"ld fof;i) I 

"QWl1lf -mm.R mor 
<W.JR "r "$B i\(1 it 31!fR "ifi\T1: 31:[B"lR itCJr "d"2l] ~ ~ t I "ifi\T1: 31:[B"lR it 31'iR 
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PUBLICATIONS AVAILABLE FROM 
INDIAN INSTITUTE OF SPICES RESEARCH, CALI CUT 
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DISEASES OF BLACK PEPPER 
Proceedings of fhe International Perrer Community Workshop 
held at Goa during 27-29 October 1988 

SPICES VARIETIES 

BIOLOGICAL CONTROL IN SPICES 

The following publications of Indian Society for Spices are also 

available at nSR Calicut. 

Black Pepper and Cardamom: Problems and Prospects 
Proceedings of the National Seminar held at Calicut 

during 17-18 May 1992 

Post Harvest Technology of Spices 
ProcEOedings of the National Seminar held at Trivandrum 

during 13-14 May 19~J3 

Biotechnology of Spices, Medicinal 
and Aromatic Plants 
Proceedings of the National Seminar held at Calicut 

during 24-25 April 1996 

Journal of Spices and Aromatic Crops 
, postage extra for all publications 

For copies please write to Library and Information Officer, P.B. No. 1701, 

IISR. Calicut - 673 012, India. 

- Rs 300/-

- Rs 125/-

- Rs 125/-

- Rs 60/-

- Rs 75/-

- Rs 180/-

- Rs 150/- per vol. 
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CONSULTANCY & TRAINING AT 
INDIAN INDIAN INSTITUTE OF SPICES RESEARCH 

1. TRAINING PROGRAMMES 

Micro prop<lgagion and related tech-
n iques for production of planting material, 

crop improvement and conservation of ge
netic resources 

Processing and evaluation of chemica! 
quality in srices 

Preparation of \vhite pepper ,:wd salted gin
ger 

Pest ;wd disease management 

Intcrgrated pest and disease management 
in nurseries 

Integrated disease management 

7. Insect pest management 

8. Nematode management 

I). Mass rearing of Coccinellid predators of 
scale insects 

10. Mnss multiplication of biocontrol agents 
(7i'ic!znder!11aIGliocladiunl) 

II. Biological control of diseases 

12. Techniques on Phytophthora research 

l:t Labornlory techniques on pl<mt parasitic 
nematodes 

14. Integrated nutrient management 

2. CONSULTANCY SERVICES 

Managemet of diseases 

Management of insect pests 

Management of plant parasitic nematodes 

Post harvest technology 

Tissue culture (Micro propagation) 

Soil, nutrient and water management 

7. Llrge scale production of planting materin! 

g. High production .technology for cardamom 

9. Plant propagation techniques 

10. Site selection and establishment of spice 
gardens 

3. CONTRACT RESEARCH 

Testing of agrochemicais, fertilizer", 
growth regulators in spice production 
Projects on all aspects of diseases. in:-icct 

pests and nematode management in spices' 

and spice based cropping systems 

4. CONTRACT SERVICES 

Analysis of oil, oleoresin and piperine of 
black pepper 

Analysis of oil. oleoresin, cllrcumin. crude 
fibre etc. of ginger and turmeric 

Analysis of amino acids, proteins. fats etc. 

Estimation of colour value in chil!ies 

5. 

6. 

Lab and field evaluation of1ertilizers, agro
chemicals/plant derived products ilgiJinst 
fungi. bacteria, neillatodes and insects of 

spIce crops 

Diagnostic of damages caused by insects. 
nematocies anci diseases in spice crops 
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