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PREFACE 

Production of spices in India during 1998 showed increase in black 
pepper (57.270 tonnes), large cardamom (5,390 tonnes) and ginger (2,33,660 
tonnes). Reduction was recorded in chilli (8,21.800 tonnes), turmeric (4,87,400 
tonnes) and small cardamom (7,150 tonnes). The unofficial estimates of 
production during 1998-99 show an all time record of about 
one-Iakh tonnes in black pepper and one million tonnes in chilli, causing fall in 
unit price detrimental to farmers. A shortage in production of dry ginger 
especially for export has boosted up unit price to a level un competitive in 
international trade. Export of spices and spice products registered a 17% 
increase in 1998-99 touching Rs. 1.650.03 crores against Rs.1,408.3 crores 
during 1997-98. In dollar terms, earnings increased by four per cent 
(US $ 393.9 million from US $ 378.72 million during 1997-98). The volume 

of export declined by 8%, from 2.288 lakh tonnes during 1997-98 to 
2.1031akh tonnes during 1998-99. 

There was effective management of Phytophthora foot rot in black 
pepper in Kerala by following the integrated disease management strategy 
formulated by the Institute along with Kerala Agricultural University. 
The survey on the effectiveness of the IPM strategy. to control Phytophthora 

foot rot over 86.000 ha in Kerala alone, implemented from 1992 onwards at 
a tot,,1 cost of Rs. 28 crores, is in progress. The stunted disease in black pepper 
and incidence of mealy bugs are receiving research attention. Productivity in 
cardamom has gone up to 154 kg/ha and the unit price touched 
Rs. 633.73/kg. Incidence of 'Kokke kandu' has been contained through 
uprooting of infected plants and through quarantine. Sources of resistance to 
MeJoidogyne sp. was identified in ginger. Biocontrol agents, Verticillium 

chJamydosporium. Trichoderma sp. and VAM were found effective against 
nematodes. A black pepper collection (1041) from Idukki (Kerala) is also 
found tolerant to Phytophthora foot rot. In ginger, Acc. 35 and 117 were 
found better consistently with 25% dry recovery and fiber content lesser than 
3.5%. In clove lines, B.955 and B.59 are promising. Exploiting somaclonal 
variation through tissue culture and bold rhizome types have been done in 
ginger. Evaluation of soft rot resistant lines in ginger developed through in vitro 

callus culture is in progress. The technology of salted ginger production is now 



ready for transfer. The hitech horticulture in bush pepper is being demonstrated. 
The Institute collaborates effectively with the Indo-Swiss Project Sikkim to 
manage eye rot, dry rot and bacterial wilt of ginger in Sikkim. 

The year 1998 witnessed growth in infrastructure for strengthening the 
spices research to enter the next millenium. A National Informatics Centre on 
Spices was initiated. A pilot plant to mass multiply biocontrol agents was 
established. Two main laboratories to intensify research on Phytophthora were 
established. The Cardamom Research Centre, Appangala was proposed for 

upgradation into a Regional Station. The All India Coordinated Research Project 
on Spices with 20 Centres spread over the country could identify location 
specific technologies to boost up productivity in spices. The Krishi Vigyan 
Kendra imparted on campus and off campus training programmes on 
agriculture including animal husbandry and fisheries. 

The budget was a sum of Rs. 130 lakh (Plan) ami Rs. 228.53 lakhs 
(Non-Plan) apart from 100.5 lakhs from ad-hoc research schemes from A.P. 
Cess Fund, KVK, IPDS and DBT. During the year. one lakh cuttings of bbck 
pepper. 25 tonnes of turmeric. 2000 grafts of nutmeg and 5000 cinnam{)n 
seedlings were distributed. The Institute continued as a Post-Graduate Centre 
for doctoral research recognised by the Caliclit University and Kerdla 
Agricultural University. 

d~~ 
(KV PETER) 

DIRECTOR 
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CROP IMPROVEMENT AND BIOTECHNOLOGY 

GENETIC RESOURCES 

Black pepper: Twenty four accessions of wild Piper species and nine 
cultivars were collected during the year. A data base programme for genetic 
resources of spices at llSR was developed using MS-Access-97. 

Ginger: Eight new accessions were added to the germplasm 
from Kalimpong (Bhasey and Nangrey). Nepal (3), Delhi (1), Palampur (1) and 
Kanpur (1). 

Turmeric: Three Curcuma spp. and one cultivated type each from 
Andhra Pradesh and Nepal were added to the germplasm. 

Vanilla: Vanilla pilifera and Vanilla ualsalae were collected from Tropical 
Botanical Garden Research Institute, Palode, Thiruvananthapuram on exchange 
with V andamanica. 

Tree spices: Fourteen accessions of Garcinia sp., four accessions of 
Cinnamomum sp., and one accession of Myristica fatua var. magnifica 

(female) were added to the germplasm. 

CROP IMPROVEMENT 

The black pepper hybrid HP 105 maintained superiority in yield at \hlparai 
(4.8 kg/vine) followed by Coil. 1041 (4.25 kg/Vine) Other promising black 
pepper hybrids at Valparai are HP-728, HP-SI3, HP-34 and HP-77S. Coli. 
1041, a Neelamundi clone was completely free from Phytophthora foot rot 
disease after 9 years of planting. 

• Grafts of twenty varieties of black pepper have been found to grow satis
factorily on P colubrinum root stock in the first year of planting. 

• Among the bold rhizome selections of ginger Ace. 15 and Acc. 27 contin
ued to perform well. 

• Alleppey finger turmeric (AFT) Acc. 585 continued to maintain superior
ity in yield and quality, 

• Evaluation of Chinese cassia (Cinnamomum cassia) indicated that acces
sions Al and C1 had high bark oleoresin (10 2 and 10.5 %) and 01,03 
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and D5 had high bark oil (4.7,4.9 and 4.31)·b) with high cinnamaldehyde 
content (86.5. 90.5 and 85.5%). 

• Grafting of nutmeg on root stocks of Myristica malabarica and M. bedomeii 
through soft wood grafting was successful. 

• Among the Byadgi paprika collections made this year. the colour value 
ranged from 100 to 500 ASTA units. K-ll. K-17. K-24 and Y-6 showed 
more than 400 ASTA value. 

BIOTECHNOLOGY 

• Successful transformation of black pepper somatic embryos. leaves and 
embryogenic calli of ginger and cardamom was achieved using 
Agrobacterium as well as biolistics mediated transformation. Putative 
transgenics were regenerated from ginger and cardamom calli on selec
tion medium. DNA was isolated from 14 lines of vanilla for conservation 
as well as for development of RAPD profiles. 

• High elevation Piper sp. Like P silentualleyensis, P wightii, P mullesua 
and P schmidtti were successfully established using hardening facility. 

CROP PRODUCTION AND POST HARVEST 
TECHNOLOGY 

Production of nucleus planting materials 

Nucleus planting material of black pepper rooted cuttings (1 lakh), black 
pepper rooted laterals (1500). turmeric seed rhizome (25t). ginger seed rhi
zome (3t), nutmeg grafts (2500). cinnamon seedlings (5000). allspice seedlings 
(2000) and vanilla rooted cUllings (10,000) were produced and distributed. 

Plant nutrition 

In acid soil, rock phosphate (Rajphos/Mussoorie phos/Gufsa ph os) was a 
good source of phosphorus for ginger and turmeric. The agronomic efficiency 
of these materials could be effectively increased by incubating with Farm Yard 
Manure (FYM) by which P application could be reduced to half the recom
mended dose. 
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Cultivation of vanilla and cardamom with coconut 

Vanilla could be successfully grown in coconut gardens with 1.5 x 1.5 m 

spacing on Gliricidia standards leaving apart 3m radius all around the coconut 

palm trunk (base). Cardamom could also be grown successfully under coconut 

at a spacing of 1.5 x 15m. 

Drought tolerance 

Preliminary screening of black pepper and Piper sp. to water stress toler

ance based on catalase, acid phosphatase, superoxide dismutase and peroxi

dase activities and relative water content and solute leakage percentage indi

cated that P colubrinum was relatively susceptible while P chaba and P longum 

were relatively tolerant to water stress. 

Pre and post harvest studies 

• For preparation of white pepper treating ripe black pepper berries with 
1000 ppm ethephon reduced the retting period considerably (>50%) 
without affecting appearance and quality. 

• Employing 'Dosi fiber' or similar automated unit for extracting crude !ibm 

in ginger was found to yield rapid, consistent and accurate results 

compared to conventional fibre estimation, 

• Among the ginger accessions evaluated for chemical quality Ace. 418 and 

420 had high essential oil (>2%) and oleoresin (>6%) contents. 

• Phenylalanine ammonia lyase (PAL), the key enzyme involved in curcumin 

biosynthesis in turmeric, exhibited higher activity in the early stages of 

rhizome development (150-180 days after planting) indicating higher rate 

of synthesis of curcumin precursors, The enzyme activity was low in both 

leaves and roots concomitant with a low level of curcumin in these tissues, 

Plant products 

Two crystalline compounds with nematicidal activity were isolated from 

Piper colubrinum leaves, 
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• Five Phytophthora tolerant black pepper lines were identified, The 
already identified tolerant line, P24, continued to perform well at Sirsi 
(Karnataka) and Peruvannamuzhi (Kerala) and the yield ranged from 0,8 
kg to 9,75 kg green/vine, A dry recovery of 40% was also recorded, 1, 
3-glucanase was identified as a marker associated with tolerance to P 
capsici in black pepper, 

• The breeding potential of Pentalonia nigronervosa, the aphid vector of 
Katte disease of cardamom, was studied on 17 Katte resistant lines, There 
was no feeding deterrance in any of the resistant lines indicating that 
resistance is due to other host factors and not due to feeding deterrance, 

• Apart from Biovar-3 of Ralstonia solanacearum, an aberrant biovar-3, 
which is dulcitol negative, was found to infect ginger in \,Mynad region in 
Kerala and also in Sikkim, 

• Based on ELISA test Piper colubrinum was found susceptible to stunted 
disease of black pepper, 

Disease management 

• Spraying potassium phosphonate resulted in better inhibitory effect on 
foliar infections of P capsici in black pepper compared to drenching. and 
maximum effect was noted on 4th day after spraying. The effect declined 

after 8 days, 

• Pot culture experiments with fungal biocontrol agents and fluorescent 
pseudomonads alone and in combination with potassium phospho nate 
showed efficacy of biocontrol agents in controlling foot rot infection and 

their compatibility with potassium phosphonate, 

• Among three carrier media used for mass multiplication of Trichoderma, 
the shelf life of talc was low compared to coir pith, After 3 months, no 

colony of Trichoderma could be recovered in talc 

7 
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• Trichoderrm isolates were screened for antagonism to P capsici using 
dual culture technique. T. vimns (21 isolates), T. aureoviride (27), 

T hamatum (23 isolates), T harzianum (20 isolates) and T pseudokoning;; 

showed varying degrees (0-84%) of inhibition. 

• More than 80°;(, of farmers who have adopted application of Trichoderrm 
harzianum in the control of Phytophthora foot rot of black pepper have 
confirmed its efficacy. 

Integrated management of rhizome rot of ginger 

Demonstration trials conducted at fanners' fields revealed that seed 
treatment with fungicide (Ridomil mancozeb) and soil application of Trichoderma 
harzianum reduced rhizome rot of ginger significantly. 

Repository of Phytophthora isolates 

A national repository of Phytophthora (National Network on 
Phytophthora Diseases of Horticultural Crops) cultures comprising of 333 
isolates from plantation crops, spices and other horticultural crops are being 
maintained. 

Phytophthora infections have been reported for the first time on vanilla, 
bauhimia, nutmeg, coffee and Pchaba. 

Biofermenter 

A biofermenter has been installed at IISR, Calicut with the technical help 
of Regional Research Laboratory, Jammu. 

ENTOMOLOGY 

Host resistance 

Screening of 11 wild Piper nigrum accessions and six high yielding 
released varieties of black pepper against poilu beetle, a major pest of black 
pepper indicated that all of them were susceptible to the pest. 

Incidence of mealy bugs on black pepper 

The incidence of mealy bugs on roots of black pepper at Wynad was 
more severe during monsoon period (20 to 80 % of vines infested) when com
pared to summer (4.4 to 17.8% of vines infested). 



EXHUTIVE 

Mass culturing of mealy bugs 

Pumpkins (Curcurbita moschata) and squashes (Cucurbita pepo) were 
found most suitable for mass culturing of root mealy bugs of black pepper in the 

laboratory. 

Pest management 

Drenching the affected vines with chloropyriphos 0.1 % or quinalphos 
0.1 % was more effective for the management of root mealy bugs on black 
pepper. 

Adoption of cultural practices such as pruning of infested shoots during 
July-August along with spraying malathion 0.1% or monocrotophos 0.075% 
during September-October was promising for the management of shoot borer 
on ginger. 

NEMATOLOGY 

Host resistance 

Among the 60 black pepper lines tested against root knot nematodes, 4 

cultivars (Ace. 4103, 4175, 334 and 1090) and 4 wild accessions (Ace. 3219, 
3286, 3287. 3311) were resistant in the preliminary screening tests. 
Reinoculated resistant lines of ginger and turmeric were found promising. 

Mechanism of nematode resistance 

Activity of superoxide dismutase and catalase was very high in the root 
knot nematode susceptible line (Panniyur-1) compared to that of Pournami (a 
resistant line) while polyphenol oxidase activity was consistently high in Poumami. 

Population variability in root knot nematodes 

Variability for esterase and malate dehydrognase isozymes was observed 
among the 12 root knot nematode populations. 

Biological control of nematodes 

Eleven fungi and 7 bacteria were isolated from soil samples collected from 
healthy black pepper vines in sick plots. Three fungal isolates (F5, F6 and 
11/3b) and six bacterial isolates (1,3,4,8,9 and 10) possessed nematicidal 

9 
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properties. Three isolates of Pastueria penetrans were collected from gin
ger soil samples collected from Sikkim, Wynad and Kasaragod. Secondary 
metabolites from mycelial fragments of T harzianum were also 
nematicidal. 

• A biocontrol laboratory was set up for intensifying the work on biological 
control of nematodes. 

SOCIAL SCIENCE 

TRAINING PROGRAMMES 

Training programmes were conducted on spices production technology, 
nursery management and on-farm processing of spices. Sixty one officers from 
nine states and over lS0 farmers were imparted training on the above aspects 

ECONOMICS 

Adoption of rapid multiplication technology for production of rooted 
pepper cuttings (SOOO-20000 nos./year) was found profitable The small scale 
venture with a payback period of less than 2 years will yield benefit cost ratio 
of 2.2 and the cost of black pepper cuttings was estimated to be Rs. 3.16 
cutting. Production of white pepper can earn an extra benefit of Rs. S70/-per 
100 kg of green pepper harvested and processed. A cottage industry with an 
initial investment of less than Rs.SOOO/- to make pepper in brine fetches 
Rs. 71S/- quintal (green harvest) as extra income over the black pepper. With 
an initial investment of Rs. 10.000/- a small scale unit to make salted ginger 
can earn a benefit cost ratio of 1.8S. 

KRISHI VIGYAN KENDRA (KVK) 

The Krishi Vigyan Kendra conducted 47 training programmes during the 
period in which 1248 trainees including farmers. rural youth and extension 
personnel attended. KVK also participated in 3 exhibitions and delivened 9 
radio talks. In the plant and animal health centre 1131 cases were attended 
and 403 AI were done. The Kendra also conducted 22 animal health 
campaigns and attended 2 other camps conducted by other agencies. 

Padmabhushan Dr. R.s.Paroda, Director General. leAR and Secretary 
DARE inaugurated the Krishi Vigyan Kendra (Peruvannamuzhi) building and 
the trainees hostel on 7 December 1998. 
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The Indian Institute of Spices Research (llSR) was started in July 1995 by 
upgrading the erstwhile National Research Centre for Spices (NRCS). based on 
the recommendations made by various committees like QRT and the 
Parliament standing committees (Rajya sabha) on commerce (1994·95) 

The Indian Institute of Spices Research will serve as an institute of 
excellence for conducting and co·ordinating research on all aspects of spices 
improvement. production, protection and post harvest technology. 

Mandate 

• 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 sustain· 
able production and protection systems using traditional and nontraditional 
techniques and novel biotechnology approaches 

• To develop post harvest technologies of spices with emphasis on prod· 
uct development and product diversification for domestic and export purposes 

• To act as a centre for training in research methodology and technology 
upgradation of spices and to coordinate national research projects 

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

" 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 Cali cut (Kozhikode) city, where 
Vasco de Gama landed on 20 May 1498. The experimental farm of the insti· 
tute is located at Peruvannamuzhi, in the foothills of the Western Ghats. The 

only sub'centre, the Cardamom Research Centre. is at Appangala in Coorg 
(Kodagu) District, Karnataka. 

Organizational setup 

The Director is the administrative head of the Institute and its other 
centres. The Institute Management CommlLtee, Research Advisory Council. 
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I Organizational set-up of IISR I 

Policy Committee and Staff Research Council assist the Director in matters 
relating to management, research and extension. Multidisciplinary research on 
different aspects of black pepper, cardamom, ginger, turmeric, nutmeg. clove, 
cinnamon, allspice, vanilla and paprika is conducted in three divisions and a 
section-Division of Crop Improvement & Biotechnology. Division of Crop 
Production & Post Harvest Technology, Division of Crop Protection and 
Social Science Section 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. Krishi Vigyan Kendra established in 1992 at the Experimental 
Farm. Peruvannamuzhi, concentrates on transfer of technology. An PlfIC 
(Agricultural Technology Information Centre) has been instituted at Calicut 
during the current year. An ARIS cell is also operational. Apart from the 
research activities, the University of Calicut and Kerala Agricultural University 
recognize the Institute as a centre for postgraduate studies. It offers consultancy 
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and training in different fields and disseminates the information generated through 
regular publications and other mass media. 

PAST ACHIEVEMENTS 

Crop Improvement and Biotechnology 

The Institute has a large collection of spices gennplasm consisting of 
2778 black pepper, 293 cardamom, 499 ginger, 698 turmeric, 465 nutmeg, 
220 clove. 281 cinnamon. 30 Garcinia. 137 allspice and 28 vanilla 
accessions. 

High yielding black pepper varieties like Sreekara, Subhakara, Pournami 
and Panchami, high yielding and high quality cinnamon varieties Navasme and 

Nithyasree were released to farmers. Other varieties released by the institute 
are high yielding and low fiber ginger variety (Varada). high yielding cardamom 
variety (CCS-1) and high curcumin and high yielding turmeric varieties viz. 
Suvarna. Sudarshana. Suguna. Prabha and Pratibha. 

Vegetative propagation methods were standardized in clove, nutmeg. 
cinnamon. cassia and allspice. 

In vitro repository for spice germplasm was established. Methods for 
medium term storage and cryopreservation of genetic resources of spices in 
in vitro conditions are being standardized. Micropropagation protocols were 
standardized for major spices. 

Regeneration of plantlets from calli of ginger, turmeric, black pepper, 
vanilla. lavender. anise and cardamom were achieved to exploit the somaclonal 
variation and for in vitro selection of lines resistant to biotic and abiotic stresses. 

Crop Production and Post Harvest Technology 

Rapid and efficient methods for clonal multiplication of black pepper and 
cardamom were standardised. A fertilizer dose of 140:55:270 g of NPK/ 
vine/year is optimum to increase yield of black pepper in laterite soils. 
Addition of vermicompost and biofertilizers promoted growth in black pepper, 
cardamom and clove. Application of neemcake (2t/ha) increased nutrient 
availability in soil, increased ginger yield by 33% and restricted rhizome rot 
incidence of ginger to 5%. 
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Farmers have adopted high production technologies developed at "the 

Institute for sustainable high yield of pepper and cardamom. 

Panniyur-1 and Valiakaniakkadan are ideal among the pepper varieties to 
prepare white pepper. Black pepper varieties with high pungency are cv. 
Kottanadan and Kumbhakodi. Cardamom accessions with high oil and flavour 
are APG 30. 55. 221 and 223. ginger varieties with high oleoresin and gingerol 
are Rio-de-Janeiro and Wynad Kunnamangalam and turmeric varieties with 
high curcumin are Prabha and Pratibha. A technology to prepare salted ginger 
has been standardised. 

Crop Protection 

Among the several black pepper lines screened for their reaction to 
Phytophthora capsici. the causal agent of foot rot disease. P24. an open 
pollinated progeny of Perambramundi has been identified as tolerant. An 
integrated management strategy involving phytosanitation. cultural practices 
and application of Bordeaux mixture (1 %) and copper oxychloride or 
potassium phosphonate (Akomin) is effective against foot rot disease. Field 
trials showed effectiveness of Trichoderma harzianum and T uirens to 
manage Phyto-phthora foot rot. Integrated disease management involving 
phytosanitation. soil solarisation and seed treatment was found effective in re
ducing rhizome rot and increasing ginger yield. 

Cultivated and wild Piper accessions resistant to poilu beetle. the most 
serious pest of black pepper. has been identified. Spraying endosulfan 0.05% 
or qUinalphos 0.05% could control the pest. A number of potential biocontrol 
agents have been identified against major insect pests of black pepper. 

The role of Radopholus similis, Meloidogyne incognita and 
Phytophthora capsici in the etiology of slow decline disease complex of black 
pepper was established. A root knot nematode tolerant line. Pournami. has 

been released. 

Several natural 'katte' escapes of cardamom were screened against car

damom mosaic virus and some of them found resistant and are under field 
evaluation. A rhizome rot tolerant cardamom line is identified and is being 

evaluated. 



Transfer of Technology 

Yield increase of over 200%, was achieved as a result of the adoplion of 
High Production Technology in black pepper. In cardamom, an all time high 
yield of 1600 kg of dry cardamom/ha was obtained as a result of adopting the 
High Production Technology developed by lISK 

Weather Data for 1998 

/\jb. of rainy dayl5 

Month 

January 

Feb. 

March 

April 

May 

June 

July 

August 

Sept 

Oct 

Nov. 

Dec. 

Total 

Budget 

Particulars 

Establishment 

PerUVElnrw" 

Muzhi 

1 

8 

13 

25 

J() 

25 

23 

20 

10 

4 

159 

Travelling allowance 

Works 

Other charges 

including equipment 

Total 

Appangc:t1a 

8 

8 

22 

28 

21 

25 

26 

9 

6 

153 

Plun 

3.00 

17.00 

110.00 

130.00 

Rainfall (mmJ 

Pcruvanna 

muzhi 

5.5 

54.9 

160.0 

107().6 

1.306.2 

561.2 

655.0 

432.6 

1550 

430 

4444.0 

Non plan 

199.03 

4.50 

25.00 

225.53 

Appilngllitl 

59.7 

114.') 

792.9 

719.7 

285.1 

249.7 

22U 

155.() 

36.0 

2635.5 

Total 

19903 

7.50 

17.00 

135 00 

358.53 



Other Sources 

Particulars 

A.P. cess {lind schemes 

KVK 
NAfP 

AICRP Spices 

DBT Schemes 

IPDS 

Visiting scientist scheme 

Pension and gratuity 

Tot(l! 

Staff Position 

Sanctioned 

RMP 1 

ScientiHc 41 

Technic<ll 48 

Administrative 24' 

Supporting 69' 

Filled 

1 

39 
43 

25 

7" ., 

• Sanctioned and filled posts were included in KVK. 
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Amollnt 

101l.SO 

20.54 

25.15 

85.71l 

:3.1 Il 
5.24 

() 80 

1.5.5:1 

Vacant 

2 

5 

17 
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CROP IMPROVEMENT & BIOTECHNOLOGY 

COLLECTION, CONSERVATION, CATALOGUING AND EVALUATION 
OF BLACK PEPPER GERMPLASM 

(K,V.Saji, P.N. Ravindran, B. Sasikumar, V.S. Korikanthimath and B. Chempakam) 

Wild Piper species were collected from the Western Ghats (Nilgiris. Munnar 

& Maukut lorests). Seedlings 01 P schmidtii collected during the [rip could be 

established by keeping them at the hardening facility at Chelavoor A set of 

germplasm collections including high elevations species like P schmidtii, 

P mullesua and N.E. collections were planted at CRC. Appangala. 

Fifty accessions of cultivated black pepper were evaluated based on the 

IPGRI descriptor A catalogue has been prepared for these fifty accessions. 

Vine diameter varied from 3(Acc. 1511. 1473, 1475) to 11.5 c~ (Acc. 1387). 

Acc. 1387. 1487 and 1473 showed polymorphic branching habit and the rest 

had dimorphic branching habit. Twenty-four out of 50 accessions showed many 

runner shoot production and thirty-eight out of 50 accessions produced many 

adventitious roots. Spike orientation was generally pendent and shape filiform 

and green in colour Spike length varied from 3.3 to 15.8 cm. no. of laterals 

per spike from 1 to 2.6. Flowers were free and sessile in general. anthers short 

with two stamens and spikes were glabrous. Fruit set percentage varied from 

10 to 80. Other characters such as stem pubescence. lateral branching habit, 

juvenile leaf length, leaf length, leaf petiole length. nodes/lateral branch, leaf 

width. leaf lamina shape, leaf base shape. leaf margin type. leaf texture. leaf 

scales etc. were also studied and documented. 

A data base programme was developed for documenting the germplasm 

database using MS. Access-7. The data derived by evaluating the germplasm 

are documented using this program. 

Three hundred and seventy five numbers of black pepper hybrids and 

153 cultivars were planted in the field gene bank. 
19 
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GEN. IX(813) 

COLLECTION, CONSERVATION, CATALOGUING AND EVALUATION 
OF CARDAMOM GERMPLASM 

(K. Padmini and V.S. Korikanthimath) 

Recording of panicle emergence for precocity and yield of germ plasm entries 

Among the 198 cardamom accessions studied. 41 belonged to very early 
(20.71 ')Ob), 53 to early (26. 77'){,), 61 to medium (30.81%) and 43 to late (2172%) 
flowering group. A total of 94 accessions (47.48%) fell under very early and 
early flowering types. 

On classification of cardamom accessions based on earlyness and yield 
(based on maiden yield) it was found that the highest percentage (20.75) of 
occurrence of high yielders (>500 g mean total yield/plant) was in early type, 
followed by very early types (19.51) (Table 1). The occurrence of high yielders 
in medium flowering types was less (3.28%) and totally absent in late types. 

Simiiarly the category 300-500g of mean total yield/plant included 
highest percentage of very early types (21.95%). followed by early types 
(18.87%) In the medium types a lesser percentage of medium yielders (9.84) 
was observed. The occurrence of medium yielders (300-500 9 mean total 
yield/plant) was absent in late types. 

Cataloguing of multi-branched collections for inflorescence and fruit characters 

Eight open pollinated progenies of multi-branched panicle types viz .. MB-
45, MB-60, MB-29, MB-26. MB-3, IvIB-27. MB-25. and MB-6 were studied 
for inflorescence and fruit characters. The performance of the OP progenies 
was inferior to that of the data recorded in the mother clumps. However. the 

Table 1. Classification of cardamom accessions based on days to first flowering and yield 

Floweling 
Type 

Very early 
Early 

Medium 

Lute 

0-100 

14.63· 
20.75 
5082 
81AO 

, Data arc 0iven in percentage 

Mean totul yield (g/plant) 

100-300 300-500 

43.90 21.95 
39.62 18.87 
36.07 9.84 
18.61 () 

lC)~,l 

20.75 
3.28 
() 



/ 
~ .. 
4··~ila ~ ,_- fb Ul'lffig M m jj;i!jJ m~:e _fill ,BI If!& 00) l!fjl! tII¥3 tfOO .... ~,ilF%~, CROP IMPROVEMEH·i4J ~~; • .,1 •• • per cent fruit set recorded in the various multi'branched types ranged from 

12.99 to 50.00. 

GEN 1I (813) 

COLLECTION, CONSERVATION, CATALOGUING AND EVALUATION 
OF GERMPLASM OF GINGER AND TURMERIC 

(P.N. Ravindran, B. Sasikumar, K.V. Saji, R.R. Nair and K.M.A. Koya) 

New accessions of ginger i.e .. 'Bhasey' and Nangrey from Kalimpong. 
38 collections from Nepal, one each from Delhi. Palampur and Kdnpur has 
been added to the germplasm. 

Similarly, in turmeric, one Curcuma sp. each from Thiruneliy. Wayanad. 
Trissllr and Karivallur, 'Kadappa' collection from Andhra Pradesh. one 
Curcuma fonga from Nepal have been added to the germ plasm. 

Evaluation of bold rhizome selections of ginger 

Fifteen bold rhizome of ginger are evaluated for yield and quality at 
Peruvannamuzhi. Muvattupuzha, Kumarakam and Sangli in replicated trials. 
Two of the promising accessions are also tested in farmers' plot at Wayanad 
and Nedumangad (Table. 2). 

Table 2. Yield of bold rhizome selections of ginger (Peruvannamuzhi) 

Ace. No MC(ln fresh 
yield/(3m') in k~. 

415 10 8:1 
49 9.33 
117 11.0 
294 9.8:1 
179 11.67 
142 12.67 
71 10.33 
116 8.16 
204 9.33 
3573 7.0 
64 12.5 
244 lO.67 
27 11.83 
35 14.67 
15 9.67 
CD 5{X) 1.22 
CV(XI 130 

21 
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Evaluation of AFT and other high curcumin turmeric lines 

Eleven lines including three AFf selections are planted in replicated trial 

at Peruvannamuzhi (four replications) Sangli and Tenali (AP). Out of these. 

Tenali experiment was damaged due to flood. At Peruvannamuzhi. Ace. 584 
recorded highest yield (fresh 18.25 kg/3m2/bed) followed by 691 (17.67 kg) 
and 361 (16.75 kg). The dry recovery was highest in Ace. 295 (21.3%) 
followed by 657 (20.3%) and 584 (20.0%). 

Variability study for the storage life of dry ginger 

Dry ginger (50g) of 73 accessions were studied for their reaction to stor· 
age pest attack i.e. variability in shelf life of dry ginger. Dry samples were kept 
in small plastic jars closed with perforated screw cap. These samples were 
artificially infested with adults of Lasioderma seruicome and kept for 8 months. 
The loss in weight of the samples were recorded. No weight loss (10%) was 
observed in 20 accessions viz. Ace. 25, 28, 29. 36,62,66,83, 131, 134, 
182,208,214,215,240,244,295,409,414,415 and Maran. 

GEN. VI (813) 

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

(B. Krishnamoorthy, J. Rema, P.A. Mathew and V.S. Korikanthimath) 

Collection 

Germplasm collection surveys were undertaken to Nilambur, Ooty, Coorg. 
Munnar and Thrissur. Nine accessions of Garcinia gummigutta. 3 accessions 
of Garcinia indica, one accession of Garcinia xanthochymus, one wild Garcinia 
type. one lemon grass oil smelling Cinnamomum sp., C. /itzia and C. wightii, 
two wild nutmeg types and one elite nutmeg type were collected and added to 
germplasm. 

Conservation 

Forty·two plants from 14 accessions of Garcinia sp. were field planted at 
Chelavoor farm. Ten A9/4 nutmeg (pre·release variety) grafts, using 3 root· 
stocks, viz., M. [ragrans, M. ma/abarica and M. beddomeii were planted at 

Chelavoor farm. 
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Cassia: Twenty five Chinese cassia (Cinnamomum cassia Blume) accessions 

were analysed for bark oil, bark oleoresin and leaf oil percentages. Bark oil 

ranged from 1.2 to 4.9%. Leaf oil ranged from 0.4 to 6'){, and bark 

oleoresin ranged from 6 to 10.5%. Leaf and bark oils possessed cinna

maldehyde as the major constituent. Accessions A 1 and C 1 had high 

bark oleoresin (10.2,)() and 10.5% respectively) and 01. 03 and D5 had 

high bark oil (4.70. 4.90 and 4.25')'6 respectively) with hi,]h cinnarn

aldehyde content (86, 50. 90, 50 and 85.50'K,. respectively). The clonal prog

eny evaluation trial of A2, C1. 01 and 03 elite lines is in the second year 

stage. 

Nutmeg: Multilocation trials of the pre release variety A9/4 at Peruvannamuzhi. 

Ramamangalam and Manjapara are in the 2nd year stage. Heavy casualty due 

to water scarcity was noted at on farm trials in Ramamangalam and Manjaparil. 

Fifty per cent of A9/4 clonal progenies have flowered just in the 2nd year after 

planting at Peruvannamuzhi. Morphological characterisation A 9/4 close are 

presented in Table.3. 

Table 3. Evaluation of pre-release nutmeg variety A9/4 

Clone Clone ht. Girth at 30 em Canopy 
No. (em) hI. (mm) (em) 

1 210 4.6 129 
2 108 3.0 71 
3 156 3.7 77 
4 .170 5.0 123 
5 82 3.7 105 
6 105 2.5 52 
7 74 2.6 25 
8 60 5.8 92 
9 117 4.6 95 
10 184 5.0 100 
11 133 4.6 86 
12 162 5.7 130 
13 153 4.6 143 
14 113 5.3 64 
15 181 6.8 153 
16 11 () 90 1 ()C) 

No. of 
flowers 

4 

3 

31 

16 
2 

18 

5 
9 

"0. of 
Fl1lits 

1 

23 



" •• Yi'--
c.'.~ .~.' ~ , .. ,. ~, 

:::' IISR IHHUIL REPORT 1998 
.,~ 

••• •• • 

24 

Clove: Progeny evaluation of elite clove lines indicated that both 

at Peruvannamuzhi and Appangala B-95 out yielded others during 
1997-98. 

GEN. VIII (813) 

COLLECTION, CONSERVATION AND IMPROVEMENT OF VANILLA 

(P.N. Ravindran, B. Krishnamoorthy and K. Nirmal Babu) 

Three vanilla accessions have been collected and added to germplasm. 
Five hundred seed derived plantlets were produced during lhis year. Four Inter 
specific hybrids regenerated from the crosses involving Vanilla planifalia X 
V aphylla were multiplied during the year and are ready for field transfer. Fifty 
seed derived progenies were planted in field. each with lwo replications. Also. 
DNA was isolated from 15 lines of vanilla for conservalion as well as for 
development of RAPD profiles. 

HORT IV (813) 

ROOTSTOCK SCION INTERACTION IN TREE SPICES 

(J. Rema, P.A. Mathew and B. Krishnamoorthy) 

Collection and raising of rootstock 

Seeds af Myristica species namely M. malabariea, M. beddameii. M. 
fragrans, M. attenuata and M. daetylaides were collected and raised. 
Different Syzygium species namely S. fruiticosum, S. haneanum, S. eumini. 
S. zeyJanicum and Eugenia uniflora are also available for use as rootstock. 

Production of nutmeg grafts 

Cleft grafting and approach grafting of nutmeg on 1 and 2 year old 
rootstocks were carried out on different Myristica species mentioned above. 
Success was obtained on M. beddameii, M. malabarica and M. fragrans. 
The successful grafts are at present maintained in the tree species nursery for 
establishment. 

GEN. VILl (813) 

BREEDING BLACK PEPPER FOR HIGH YIELD, QUALITY AND 
DROUGHT 

(B. Sasikumar, P.N. Ravindran, T. John Zachariah, K,V. Saji and 

K.S. Krishnamurthy) 
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The mean yield (4th year yield) of the promising hybrids and cultivar; at 
Valparai (3000 ft. MSL) varied from 1.84 kg (Panniyur-1) to 4.8 kg/vine 
(HP 105). Botanical and agronomic traits and yield (1997-98) are given in the 
table below (Table 4. ). 

Interspecific hybridization of P. nigrum grafted on to P. colubrinum with 

P. coIubrinum 

In order to overcome the species incompatibility in P nigrum, 
P colubrinum hybridization, P nigrum grafted on to P colubrinum was usee! 
as a female parent and P colubrinum as the male parent. Panniyur-1. Karimunda 
and Narayakody grafts were used. Success of pollination was less in all the 
cultivars during the month of March-May. However, in the subsequent months 
good fruit set was observed. 

Table 4. Botanical and agronomic trials and yield of the promising hybrids and cultivar at 
Vaiparai 

Character HP 34 HP 1~5 HP 813 HI' 728 HP 778 Coil 
1041 

Yield dunng 1997-98 

(kg/vine, fresh) 2.42 4.80 2.42 3.7H 3.27 4.25 

Maximum length of spike 

(em) 14.0 12 () 14.0 120 13 () 120 

Mean spike length (em) 1 () 05 8.86 8.25 8.33 7.05 8.4il 

Maximum no. of berries 

in a spike 49 48 48 49 41 51 

Mean no. of half 

developed berries 7 10 5 8 7 4 

WI. of fresh spike 
(kg/vine) 3.05 5.3 2.88 4.67 3.88 5.31 

Wt. of threshed berries 

(kg/vine) 2.42 4.80 2.41 3.78 3.27 4.21 

100 berry weight (g) 13.0 11.66 11.0 10.0 12.0 15.0 

100 berry volume (ee) 13.25 12.10 B.O 8.25 12.10 14. ') 

Threshing percentage 79.38 90.05 83.85 8103 84.26 79.19 

Drying percentage 37 35 33 33 :)() :1() 

Coli. 1041 is found to be highly tolerant to foot rot disease at Valparai 

25 
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Matured berries were harvested, cleaned and soaked in water for 24 hrs. 
followed by a 6hr. treatment with 25 ppm GA as failure of seed germination 
was observed in the earlier study. Germination of the seeds is started. Few 
seedlings are exhibiting intermediate nature. 

GEN. X (813) 

BREEDING CARDAMOM FOR HIGH YIELD AND RESISTANCE TO 
KATIE DISEASE 

(K Padmini and M,N, Venugopal) 

Cardamom accessions viz. APG-215, APG-221, APG-223, NKE-3, 
NKE-9, NKE-12, NKE-27 and RR-1 were multiplied. Fifty-four diallel crosses 
along with the selfed parents have been field planted to evaluate genetic pa
rameters and also yield. The per cent fruit set recorded during pre-monsoon 
period was higher in the cross RR-1 x MB-3 (29.17) than MB-3 x RR-1 (2255). 

Screening of open pollinated progenies of natural katte escapes (NKE) 
was carried out for katte resistance. The per cent infection was comparatively 
lesser in NKE types than M-1 and Malabar control. The Malabar control 
recorded the highest per cent of infection (70.00) followed by M-1 (58.00). 
There was totally no infection (after two rounds) in NKE-8 and highest per cent 
infection was recorded in NKE-78 (16.00). Local severe isolate was used for 
inoculation @ 10 viruliferous aphids/plant. 

GEN. XII (813) 

CYTOGENETIC INVESTIGATIONS IN BLACK PEPPER AND RELATED 
TAXA 

(R, Ramakrishnan Nair) 

Seventy-five accessions of Piper nigrum including 53 cultivars and 22 
wild collections were cytologically analyzed for chromosome number indexing. 
All except Coli. No. 3282 were found to have normal chromosome number 
2n=52. Collection No. 3282 showed lot of variation such as 2n=52, 44, 48 
and 51. The chromosome number of Piper chobo was confirmed as 2n = 104. 

Karyotype analysis of Piper colubrinum revealed that chromosome length 
ranged from 1.08 to 3.26 11m. It had seven pairs of metacentric, five pairs of 
submetacentric and one pair of acrocentric chromosomes. 
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Somatic embryos of black pepper cultivar 'Karimunda' were treated with 

0,1% colchicine for 24 hours, in liquid medium and subsequently transferred to 
normal medium for growth, Even though the treated embryos showed the 
syndrome associated with colchicine treatment. all the regenerants were found 
to be albinos, 

Segments of black pepper spikes having anthers with uninuculeate pollen 
when cultured in hormone free El medium (Gamborg, 1983) under 24 hrs, 
dark period, indicated the growth of anthers without callusing, 

GEN, XIV (813) 

CYTOGENETICS AND REPRODUCTIVE BIOLOGY OF GINGER AND 
TURMERIC 

(R, Ramakrishnan Nair and B, Sasikumar) 

To assess the influence of genotypes on polyploidy induction, aXillary 
buds of five ginger cultivars viz, Maran, Varada, Mananthody, HP and Suprabha 
were treated with 0,1 % colchicine and planted, The plants derived from treated 
buds were monitored for symptoms of colchiploidy and selected for future cyto
logical analysis, Cultivar HP produced maximum (6) number of plants showing 
polyploidy symptoms followed by Maran (4) and Varada (3). Only one plant 
each of Suprabha and Mananthody showed polyploidy symptoms. 

Observations on reproductive biology of turmeric indicated that. the time 
required for the appearance of inflorescence is 102 to 116 days, and number 
of flowers per inflorescence ranged from 47 to 55. The opening of flowers 
start from 7.00 AM and even continue up to 4,00 PM. The time of anther 
dehiscence is between 10.15 and 11AO AM. 

Pollen fertility studies in 5 accessions showed that even though pollen 
stainability is reasonably high in turmeric (53-58%), actual germination in vitro 
is less than 10%, The pollen tube may attain a length of even 2.5 mm in vitro. 

HORT II (813) 

UTILIZATION OF PIPER COLUBRINUM LINK AND PIPER 
ARBOREUM AS ROOTSTOCKS IN THE MANAGEMENT OF FOOT 
ROT DISEASE OF BLACK PEPPER 

(P, A, Mathew, J, Rema, T, John Zachariah and Y,R, Sarma) 

27 
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Grafts of varieties, Panniyur-I, Panniyur-II, Panniyur-lII, Panniyur-IV, 

Panniyur-V, Pournami, Panchami, Sreekara, Poonjaranmunda, Udhakara, 
Balankotta, Kuching, Malligesara, Neeiamundi, Kottanadan. Kuthiravally, 

Kalluvally. Panniyur culture and Nedumchola on Piper colubrinum rootstock 
were established in the field along with rooted cuttings as control with a plot 
size of six plants. Cent per cent survival has been observed. Drip irrigation is 
installed for these grafts. Growth was monitored for the year. 

Anatomical studies have been carried out on black pepper. P colubrinum 
and the graft joints. Union was observed in all the different methods of grafting 
by formation of new vascular bundles from parenchymatous tissues of both 
species. The grafts prepared on seedlings and clonal rootstock of P colubrinum 
are growing satisfactorily. No foot rot incidence has been observed so far in 
the plots. 

HORT III (813) 

DEVELOPMENT OF PAPRIKA FOR WARM HUMID TROPICS 

(P.A. Mathew, K.V. Peter, T. John Zachariah and C. Vasugi) 

Germplasm collection 

During the year a survey was conducted and single plant collections of 
Byadagi Dhabba were made from the villages of Yeliwal (12 ace.), Kubihal (24 
acc.) and Navanagar APMC Yard, Hubli (14 acc.) at Dharwad district of Karna
taka. Thus the total collection consisted of 62 exotic, 3 indigenous and 180 
Byadagi Dhabba accessions. 

Evaluation 

The accessions grown and field tested during 1998 are indicated in 
tableS 

It is observed that germination of sizeable number of accessions were 
affected. The high humidity prevailing at Peruvannamuzhi appears to be detri
mental to seed viability inspite of the seeds being kept in a desiccator with 
silicar geL The accessions were grown in black polybags of 50cm x 25cm with 
a potting mixture of soil, sand and dung. The fertilizer used was 
NPK @ 180:120:100 kilogram per hectare. No insecticides and 
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Table 5. Details of paprika accessions tested in 1998 

Type 

Exotic 

Indigenous 
collection 

Indigenous 
collection Byadagi 

Dhabba (lCBD) 

No. of 
acc. 

sown 

62 

3 

130 

No. of ace. 
germinated 
and raised 

62 

3 

87 

No. of No. of acc. Remark" 
ace. removed due to 

survived vinlS incidence 

33 29 

o 

l5 

Dried due 
to bacterial 
wilt. 43 ac· 
cessions 
did not 
germinClte 

fungicides were used to facilitate evaluation against pests and diseases. 
The biometric observations recorded on the survived accessions are given 
in table 6. The accessions exhibited wide variability for various characters 

The Byadagi types were tolerant to heavy downpours. 

while the exotic types exhibited severe leaf shedding in such situations. 

The leBO accessions expressed very wide variation in fruit and plant 

characters offering very good scope for selection. The number of days 

taken for flowering varied from 37 to 103 days in the exotic types 

whereas it was from 52 to 101 days in leBO lines. The number of days 

from flowering to harvest did not show much variation in both categories. 

The number of fruits per plant was higher in the exotic collections (1- 29) 

than the leBO types (1-17). The minimum and maximum fruit weights 

(2.13 and 49.78 g) were recorded in exotic lines. Nevertheless the leBO 

Table. 6. Biometric data on paprika accessions tested in 1998 (Range) 

Type 01 No.ol Days to Days to Av. no Av. It Av.ft Av.1t Av. pI. Av. no. 
Ace ace. 50t)1\ harvest of fhl '" Ig) length breadth hI. lem) sec. 

tested flowering from plant Icm) lern) branches 

flowering Iptant 

Exotic :13 37103 51.99 1.29 2.J:l 5.0· 2.11- 12 II 23 
49.78 22.83 1633 46.0 

lCBD 35 52-101 5,,-91 1-17 2.S:' 9. i 7- 3 I). lb.O 2 ., 
." 

360 1667 7.67 41 II 

. ~> :~ ;;;. m ':.::2~" £:;.J>:"i.___..;,;;....:; .. , .• ~~ .,.2i" ' .. f:.;..' .• ,.",;. ... ~,:: ~·.,.;;iC~··"'; ... 29 
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types gave fruits weighing upto 36g. Good range for fruit length was expressed 

in exotics than ICBD types. 

Colour estimation of ICBD collections of the year was carried out for 

36 samples by the ASTA method. Some accessions indicated very high values, 

i.e. ICBD-Y-6 (400 units), ICBD-K-ll (400 units), ICBD-K-17 (450 units) 

and ICBD-K-24 (500 units) offering great potential for good selections with 

high colour values. 

BIOTECH. III (813) 

IN VITRO SELECTION FOR RESISTANCE TO SOFT ROT AND 
BACTERIAL WILT IN GINGER 

(K. Nirmal Babu, T.E. Sheeja and A. Kumar) 

Production and multiplication of somaclones 

Somaclones were multiplied and over 500 somaclones were transferred 
to the field. About 600 cultures of plantlets regenerated from anther. ovary and 
leaf were maintained in the laboratory for further multiplication and field 
transfer. 

Field mUltiplication of rhizome rot escapes 

Seven promising lines viz., MP 61-9. MP 61-10, MP 75-1. ocr 1222, 
OCP 817 and OCP 816 were multiplied for further field evaluation. 

Over 200 lines of somaclones were evaluated in pot culture for morpho
logical characterisation. 

Isolation of DNA 

DNA was isolated from 14 important cultivars of ginger They are Maran, 
Jamaica, Bhaise, MP 61-9. OCP 1222, oCP 817, tetraploid Manandavadi. 
Gurbathani etc. This DNA is being used for developing RAPD profiles of these 
lines. 
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BIOTECHNOLOGICAL APPROACHES FOR CROP IMPROVEMENT 
IN BLACK PEPPER 

(K. Nirmal Babu. J, Rema. B, Sasikumar and P,N, Ravindran) 

Production of somaclones 

About 100 cultures of black pepper soma clones were multiplied and 
maintained. 

Field planting of tissue cultured black pepper 

About 100 tissue cultured black pepper plantlets were given to a progres
sive farmer at Kodencherry for field planting. The field establishment is 75%. 

Transformation studies 

Studies on development of transgenics using both Agrobacterium as well 
as biolistics mediated transformation are in progress. The constructs used con
tains osmotin gene. GFP along with kanamycin as selectable marker. The 
putative transgenics are in the process of multiplication. Both leaves as well as 
somatic embryos were used as explants. 

Isolation of DNA 

DNA was isolated from 13 important cultivars and species of black 
pepper. They are Sreekara, Subhakara, TC plant of Subhakara. Panchami, 
TC plant of Panchami, P 24, HP 780, Panniyur-1, Panniyur-5, Piper chaba, 
P longum, P arborium and P colubrinum. This DNA is being used for 
developing RAPD profiles of these lines. 

CLOSED PROJECTS 

BIOTECH. III (813) 

MICROPROPAGATION OF BLACK PEPPER (PIPER NIGRUM L.) 

(J, Rema. K. Nirmal Babu, B. Sasikumar and Johnson K George) 

The project was initiated with the following objectives 

1. To standardize micro propagation protocols for in vitro clonal multiplica-
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tion of black pepper and a few related taxa namely P longum (Indian long 
pepper), P chaba (Java long pepper), P betel (Betel vine) and P barberi. 

2. To standardize effective protocols for direct and indirect organogenesis 
from leaf, stem and root in black pepper and a few related taxa namely 
P longum (Indian long pepper). P chaba (Java long pepper), P colubrinum. 

P betel (Betel vine) and P barberi. 

1. IN VITRO CLONAL MULTIPLICATION OF PIPER SPECIES 

The in vitro clonal multiplication of black pepper and related species will 

help in producing disease free planting material on a large scale and will also be 

useful in other crop improvement programmes. The details of in vitro clonal 

multiplication are given below (Table 7). 

2. IN VITRO REGENERATION OF PIPER SPECIES 

2,1 Piper colubrinum Link 

Piper colubrinum Link is a South American species of Piper and is 

distantly related to P nigrum L., the black pepper of commerce. The cultiva
tion of black pepper is threatened by Phytophthora foot rot and all the cultivars 

are susceptible to this disease. Burrowing nematode (Radopholus simi/is) and 

poilu beetle (Longitarsus nigripennis) are the other major pests limiting pro
duction. P colubrinum is immune to foot rot disease and is highly resistant to 

burrowing nematode and poilu beetle. Conventional hybridization between 

these two species to transfer resistance is not possible, as the species are very 
distant and incompatible. Biotechnological means like somatic hybridization 

and gene transfer are more appropriate to develop resistant black pepper lines. 
For any such efforts development of plant regeneration protocols forms the 
basic requirement. Grafting of P nigrum on P colubrinum rootstock was 

another possibility where grafted plantlets may overcome nematode as well as 

Phytophthora foot rot problems. This requires large number of plantlets to be 

used as rootstocks. In this experiment we report the successful standardization 

of plant regeneration protocols mainly from leaf and callus cultures of 

P colubrinum. 



Table 7. Details on in vitro clonal multiplication of Piper species 

})ipc,- sp<,cies 

Piper nigruHI 

Piper longum 
Piper chuba 

Piper barberi 
Gamble 

Piper betel 

Source of 
explants 

Shoot tips 

Shoot tips 
Shoot tips 

Shoot tips 

Young 
shoot tips 

Culture 
media 

Woody 
plant 
medium 

Woody plant 
Medium 
(Me Cowen 
& Amos 
1979) 

WPM 

WPM 

Establishmellt 
of culture 

10'1(., in cxpli-mts of 
field grown plants. 
30-401YIJ in green 
house grown plants 

Contamination due 
to endogenous 
bacteria 
Poor estublishmcnt. 
Overcome by frequent 
transfers to fresh 
medium every 20-
30 days. 

Shoot explant frorn 
field grown plants 
were difficult to 
establishment due to 
contamination by 
endogenous bacteria 

Responded well to 
the media 

Hardening 
and planting Qut 

Transferred \() 
sterilized sand and 
hardened in hUIHid 
chamber (80-90% RH) 

Establishment in soil is 
over 901% when 
transferred plant lets 
were kept in humid 
chllmbcr for 20-30 
d{ly~ for h(lrdenillq 

In vitro raised mots 
plantlets were 
trcll1sferred to potted 
soil mixture (gar(icll 
soil: perlite: sand 
(1 , 1 , 1) imd hardened 
in humid chamber 

Well rooted plilntlcts 
were transferred to 
sterile sand and placed 
in humid rharnlK'r 

Source of explant, culture medium and culture conditions: Tender shoot tips 

(dipped in 3')1, bavistin for 10 minutes and surface sterilized with 0.1 % HgCI" 

for 5-10 minutes) were used as explants. The Woody Plant Medium (WPM) 

was used as basal media. supplemented with 2. 4-D (0.5 and 1 mgll) BA O.'i 

and 1.5 mgl l and NAA ( 0.5 and 1.5 mgll) in various combinations. The 

culture medium was gelled with 6.5 gi' of bacteriological grade agar 

(Hi Media). All the cultures were incubated at 25 ± 2° C with 14 hrs of 

photoperiod produced by cool white fluorescent tubes with d light intensity of 
30 pmol m 2 51. 

Establishment of cultures: When topmost segments of tender actively growing 
orthotropic shoots were used as explants about 50 to 60'J{, cultures were free 

from contamination though in a few samples the bacterial contamination 
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occurred again. Browning of tissues due to phenolic exudates was another 
problem. This was overcome by frequent transfer to fresh medium. in initial 
stages and subsequently, such transfers were made in every 15 to 20 days. 

In vitro responses: All explants responded readily to WPM supplemented with 
BA (0.5, 1.0,2.0 mgll). Callus production and shoot regeneration was noticed 
to certain extent in all the combinations of BA, kinetin and 2. 4-D. However, 
1/, WPM with 3 mgl l BA and 1 mgl l kinetin gave best results. Excellent root
ing of the shoots were obtained by transferring the shoots to hormone free 
media. These plants could be easily established in soil after hardening. 

2.2 P. nigrum, P. longum, P. chaba and P. barberi 

Sources of explants, culture media and conditions: Small bits of leaves and 
shoot tissue surface sterilized with 0.1 % HgCI, (containing tween 20) were used 
as explants. The basal nutrient medium used was Woody Plant Medium (WPM) 
(Mc Cowen and Amos 1979). The medium was composed of half strength 
WPM salts and vitamins supplemented with sucrose 30 gil and bacteriological 
grade agar 7 gil. The medium was further supplemented with 3 mgl l 

benzyladenine (BA) and 1 mgl l kinetin. Growth regulator free basal medium 
was suitable for root induction of in vitro grown shoots and hence this media 
was used for rooting. The explants were cultured under 25±2°C with 14 hours 
photoperiod provided by cool white fluorescent tubes with a light intensity of 
30 >,mol m' sec· I The response of different Piper sp. to culture media is pre
ser.ted in Table 8. 

In vitro rooting of shoots: The in vitro grown plantlets were transferred to 
hormone free WPM for rooting. Rooting was observed in all species. P longum 
and P nigrum were easy to root when compared to P chobo and P betel. 
Rooting success was 80-90%. 

Hardening and transfer to soil: The in vitro rooted planllets were transferred 
to polybag containing sterilized sand and nutrient solution was supplied on al
ternate days. The plantlets were kept in humid chamber for 20-30 days. The 
establishment of plantlets in soil was over 90 per cent in all the species. 



Table 8. Response of Piper sp. to culture media 
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Piper 
species 

Culture medii) 

P nigrum 

P betel 

P iongum 

P chobo 

WPM + BA 3 Il1gJI + kin 1 mgJ \ 
Shool Leal 

Production of 
loose and friable 
as well as hard 
callus. development 
of multiple shoots 
and regeneration 
of plantlets 

Production of callus. 
development of mul
tiple shoots and reg
eneration of plantlets 

Production of callus, 
development of mult
iple shoots and regen
eration of plantlets 

Production of hard 
callus, production 
of multiple shoots 
and regeneration 
of plantlets 

Production of callus, 
regeneration of 
plantlets either 
directly from leaf 
without callus or 
from ca1!us 

Production of callus 
and regeneration of 
plantlets directly 
and through caUus 

Production of ca/!u5, 
regeneration of 
plantlets either dir
ectly from leaf tissue 
or from callus 
Production of callus 
and regeneration 
of plantlets directly 
and indirectly 

WPM (1/2 strength) + BA3 mgl 1 +kin 1 mgJ I 

Root Shoot 

Production of 
plantlets from 
swollen roots 

I{ootm~ of shoot 
expiants. No. of 
roots. 4-9 

Rooting of shoot 
expiants. No. of 
roots: 2-5 

Rooting of shoot 
explJ.nts. No. of 
roots: 3-5. 

Rooting of shoot 
explants. No of 
roots 2-4 

The results indicate that all the four species of Piper species studied viz. 

P nigrum, P longum, P chaba and P betel could be successfully regenerated 

on WPM supplemented with BA and kinetin. WPM was ideal for direct and 

indirect shoot regeneration and their subsequent growth from both leaf and 

shoot explants of all the species and root explants of P longum. The study also 

indicated that the same media could be used for regeneration of various 

species. 

The somaclonal variations derived from plants regenerated from callus 

cultures could form a source of variation for selection of agronomically superior 

lines in black pepper, betel vine and long peppers. Efficient regeneration 

systems from callus cultures also form the base for in vitro synthesis of alkaloids 
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such as pipalartine for which the long pepper roots are valued in indigenolls 

medicines. 

3. COST OF PRODUCTION OF BLACK PEPPER 

The cost of produclion was worked out taking into consideration the 
fixed cost and variable cost for production of lakh cuttings in a perioci of 
10 years. The cost of prociuction of in vitro raised plantlets was estimated 10 be 
Rs. 8.75 (Table 9). 

In conclusion. the present results reveal that P longum anel P ciwba can 
be micropropagated from leaf and stem tissues and in addition P Ion gum could 
be propagated from root tissues also. WPM is highly suitable as basal medium. 
No growth regulators are required for in vitro rooting of shoots. Cytokinin, 
(SA and kinetin) were helpful in organogenesis and plantlet regeneration from 
shoot and leaf explants of P longum and P chobo and root tissues of P long"'il. 

The cost of production of tissue cultured plantlets was estimated to be Rs. 

8.75/plantlet. 

4. TECHNOLOGY DEVELOPED 

a. Micropropagation protocols for clonal multiplication 

b. Protocols for direct and indirect organogenesis from all the plant parts 

in five species of Piper namely P nigrum. P longum. P chobo, P. colubrinum 

and P betel. 

Table 9. Cost of production of black pepper plantlets through tissue culture 

Item 

Investment during establishmcnt 
Interest'iJ' 151)11 compounded 
Total investment 
Annuity value @ 151M) 
Annual maintenance cost 
Total cost year- 1 

Average number of plant lets year-I 
Cost per plant 

Cost IRs I 

16,14,200 
2,42.130 

18,56.300 
3,69,882 
5,05.200 
8,75.082 
1.00.000 

8.75 
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1. IN VITRO CONSERVATION OF SPICES GERM PLASM 

(K.V. Peter, P.N. Ravindran, K. Nirmal Babu, D. Minoo and K. Rajalakshmi) 

Maintenance of existing cultures 

About 500 accessions in the gene bank were subcultured and maintained. 

Establishment of new accessions 

Four new accessions of vanilla (inter specific hybrids of V planifolia x V 

aphy/la). twenty each of ginger. turmeric and ten lines of cardamom were added 

to the gene bank. 

Cryo-preservation 

Capsicum seeds and ginger synseeds have been eyro-preserved for long 

term conservation of germplasm. 

2. PRODUCTION OF HAPLOIDS OF CARDAMOM (ELETTARIA 

CARDAMOMUM MATON) THROUGH ANTHER/POLLEN CULTURE 

(P.N. Ravindran, K. Nirmal Babu and J. Dominique) 

Somatic embryo like structures were induced by direct regeneration from 

cardamom anthers on MS medium supplemented with 1mgl l BA + 0.5 mgl'l 

kinetin + 0.5 mgl l 2. 4-D. 

3. PRODUCTION OF SOMACLONES AND SOMATIC HYBRIDS IN 

CARDAMOM (ELETTARIA CARDAMOMUM MAT ON) FOR HIGH 

YIELD AND RESISTANCE TO DISEASES 

(K. V. Peter, P.N. Ravindran, D. Benny and P. Girija) 

Multiplication of somaclones 

Over 1500 cultures 01 cardamom somaclones were multiplied and 300 
somaclones were transferred to soil for screening. 
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Filed evaluation of somaclones 

Over 150 somaclones were field planted, They are in IsL 2nd and 3rd 
year of evaluation, They exhibited variation with regard to plant height, posi
tion of inflorescence, growth vigour etc Some promising somaclones with 
vigorous bushy habit were identified, 

Final report(ICAR ad-hoc project) 

DEVELOPMENTAL MORPHOLOGY OF RHIZOMES OF GINGER AND 
TURMERIC 

(P. N. Ravindran, A. B. Remasre and S. P. Sherlija) 

The developmental morphology of rhizomes of ginger and turmeric was 
studied in detaiL The process of cytohistological zonation of apical meristem, 
development of procambial cells from meristematic region initiation of new 
rhizome fingers, ontogeny of axillary bud initiation, root initiation, develop
ment of oil cells, cur cumin cells etc. were analysed in detail. The presence of 
cambium elements in ginger and turmeric rhizomes is a new report and it is a 
rare feature in monocot plants. Oil cell are present more in the shoot apices 
and nodal regions. They are located below the epidermal layer, in the cortical 
as well as in the inner core of the rhizome. Oil cells development follows the 
bysagenous path by the dissolution of individual meristematic cells. They sub
sequently develop into oil canals. Because the oil cell differentiation starts 
early in the developmental stages, any attempt to increase the essential oil cells 
should begin during the early stages of development itself. Fibre development 
occurs during the maturity of rhizome. Deposition of lignin in the cellulosic cell 
wall of both phloem and xylem occurs in the secondary stages. 

The comparative anatomy and histochemical studies of four species of 
ginger and turmeric showed differences in their rhizome anatomy, histochemi
cal pattern, leaf anatomy, stomatal characters, oil cell index and fiber dimen
sions. These characters are useful in crop improvement work for identifying 
cultivars having more tolerance to leaf spot disease and higher metabolite rates 
and also for assessing the nature and extent of variability among species. Ana
tomical characters are also helpful in species delimitation. 

The influence of growth regulators on ginger and turmeric rhizome de
velopment was also studied. For more root induction and less fibre content 
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.~ •• • GA3 was found to be useful. Comparatively starch content was more in 

triacontanol and paclobutrazole treated plants. The fibre content also was more 
in triacontanol and paclobutrazole treated plants though the differences were 
not significant. 

The application of three growth regulators enhanced the vascularization 
of the rhizome and increased the size and number of vascular bundles and 
finally influenced the transport capacity of the phloem. In short. exogenously 
applied growth regulator cause several physiological and biochemical 
alterations that generally lead to morphological modification which may have 
positive influence on the yield. 

The present study contributed substantially to Our understanding on 
rhizome ontogeny and anatomy of ginger and turmeric. 
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CROP PRODVCTION AND POST HARVEST TECHNOLOGY 

AGR XIV (813) 

INVESTIGATIONS ON SPICES BASED CROPPING SYSTEMS 

(V,S, Korikanthimath, Rajendra Hegde, K. Kandiannan, M.N. Venugopal, 

A.K. Sadanandan and S.J. Anke Gowda) 

Amonglvarious crop combinations. cardamom + clove recorded the maxi
mum ground coverage (9219.46 sq.m.) leaving only 780.5 sq.m. of the ground 
area uncovered. Least ground/canopy coverage was observed in combination 
of cardamom and coffee (6465.2 sq.m.). Cardamom showed better growth in 
terms of its height in combination with allspice. whereas its growth showed 
remarkable reduction in combination with pepper. Sole crop recorded the 
maximum bearing tillers and total tillers. Among the mixed crop treatments, 
cardamom in combination with clove showed higher tillering mainly due to 
higher light interception in the treatment. Cardamom received highest (75(%) 
PAR when grown in association with coffee and nutmeg. The differences in 
light interception were only marginal among different component crops. 

During the year, cardamom grown in combination with clove recorded 
higher number of capsules per plant (908), fresh weight of capsules per plant 
(885.4 g) and yield per hectare (512.41 kg) compared to all other combina
tions. Lowest yield of cardamom was recorded when it was grown with coffee 
(169.02 kg/hal and cinnamon (179.18 kg/hal. Sole crop of cardamom (mean 
of five seasons) recorded highest average yield (645 60 kg/hal which is 43 per 
cent higher than the average yield of cardamom under mixed crop situation 
(44901 kg/hal and 83 per cent higher than the lowest yield combination (car
damom + pepper, 346.15 kg/hal and 18 per cent higher than the highest yield 
combination (cardamom + clove, 547.08 kg/hal. All the component crops 
uiz. coffee, pepper. clove and cinnamon also performed better both as sole and 
mixed crops. 

Bacterial population in the rhizosphere of cardamom under mixed crop 
was lower compared to its sole crop but contained consistently higher popula
tion of fungi, phosphate solubilizers and nitrogen fixers. Soil samples were 
analysed for pH, organic carbon, phosphorus, potassium, calcium and 
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magnesium collected at two depths (0-15 and 16-30cm). Surface soil was rich 

in all nutrients in general and had higher pH than sub surface soil. Allspice and 
pepper in combination with cardamom and sole cardamom recorded higher 

organic carbon. The leaf nutrient status of cardamom when grown with 

different component crops is given in Table 10. All the major nutrients were 

generally higher when cardamom was grown with pepper and the minor 

Table 10. Nutrient content in leaves of cardamom and coffee 

Crop N P K C(-1 Mg Fe Mn Zn CU 

III 
il' ppm 

Cardamom 2.6 0.01 0.75 0.12 0.05 20 9.2 2.0 Ul 
(+ Nutmeg) 

Cardamom 2.3 0.02 0.70 0.16 0.06 4.0 41.5 S.O 1.0 
(+ Clove) 

Cardamom 2.2 0.02 0.82 0.10 0.05 Traces 20.5 6.0 1.0 
(+ Cinnamon) 

Cardamom 2.4 0.02 0.74 0.10 0.05 4.0 34.5 8.0 1.0 
(+ All spice) 

Cardamom 2.6 0.01 0.85 0.16 0.06 Traces 26.1 S.O 1.0 
(+ Pepper) 

Curdamom 0.5 0.02 1.00 0.16 0.06 Traces 46.3 9.0 2.0 
(+ Coffee) 

Cardamom 24 0.02 0.60 0.11 0.06 Traces 81,5 10.0 20 
(Sole crop) 

CQif££ 35 005 1 :)2 o 21 (126 T [ZI!::!:5 :11 [2 (1.0 :J,() 

nutrients were generally higher when cardamom was grown as sole crop. 

Rhizome rot of cardamom was least with less than 0.6% disease index. Leaf 
rust of coffee was 9 and 16')1) in cardamom + coffee and sole crop of coffee, 
respectively. 

AGR. XVII (813) 

VERMICOMPOSTING OF ORGANIC WASTES AVAILABLE IN 
CARDAMOM AREAS 

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

The nutrient (P, K. Mg, and Cal and 1\18 organic carbon content of the 
cardamom rhizosphere soil almost doubled when it was supplied with 

41 



" •• '1'-····t .-: .. ~ ,.,.. L' t:: ~ IISR ANNUAL R!PORT 1998 :f • •• • 

42 

Table 11 Nutrient content of vermicompost and compost from the organic residues of 
cardamom plantation 

Nutrient Vermicompost Compost 

N eM)) 1.20 1.10 

P('Yo) 0.53 023 
K(%) 0.10 0.43 

Ca «MI) 0.92 0_75 

Fe (ppm) 4179 4119 
Mn(ppm) 401 400 
Zn (ppm) 78 78 
Cu (ppm) 56 50 
S (IMI) 0.86 048 

vermicompost or FYM for over two seasons. pH of soil changed towards neu
trality. However. there was negligible difference between vermicompost and 
FYM with respect to nutrients and organic carbon. The contents of most nulri
ents were only marginally higher in vermicompost compared to normal 
compost (Table 11). 

AGR. XIX (813) 

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

(Rajendra Hedge, S.J. Anke Gowda and V.S. Korikanthimath) 

Various systems included in the study are -

1. Arecanut, banana and pepper 

2. Coffee (Robusta + Arabica) and pepper 

3. Garcinia gummiguttQ, monkey jack, cardamom and pepper 

4. Cardamom and pepper 

5. Bee keeping 

6. Biomass generation and nutrient recycling 

Biomass generation (ex situ) potential of Co-1 grass was 67.33 tons/ha 

as against 13.88 tons in cardamom garden (shade tree leaf litter) and 6.94 tons 

in coffee garden (1 year after planting). Light interception studies using ACCU 



Table 12. Light interception in various component crops (II year of planting) 

51. Direct Sun light Shaded condition 
No. Crop 

PAR In open Par Below Interception PAR above PAR Interception 
an:u eit{l) Ct.lnopy below 1%) 
(pmol m )sec 1) {]-Inlol m 'sec 1) 

Arecanut 1627 436 97.3 300.86 100.:l3 6321 
+ 

2 Banana 1616 70.6 95.7 22722 60.18 68.66 
+ 

:l Cardamom 1632 40.2 97.5 324.17 116.35 55,61 
4 Garcinia 1426 152.22 89.3 145.56 103.33 6:121 

+ 
5 Monkey 1426 149.45 895 140.76 1011.25 62.2:) 

jack + 
6 Cardamom 1632 40.64 97.5 :l24 17 1H) :i5 55.61 

(RH=49.5%) 

PAR Ceptometer both under shaded and open conditions were carried out. 

Cardamom intercepted maximum light under open condition and minimum 

under shaded condition compared \0 other component crops (Table 12). 

AGR. XX (813) 

PRODUCTION OF NUCLEUS PLANTING MATERIALS OF IMPROVED 
VARIETIES OF SPICE CROPS 

(K. Kandiannan, V.S. Korikanthimath, P.A. Mathew and P. Rajeev) 

One lakh black pepper rooted cuttings and 1500 rooted laterals. 25 Ions 
of turmeric and 3 tons of ginger seed rhizomes. 10.000 cardamom seedlings. 
1300 suckers. 100 kg seed capsules, 2500 nutmeg grafts. 5000 cinnamon 
seedlings. 2000 clove seedlings. 2000 all spice seedlings and 10.000 vanilla 
cuttings were produced and distributed to various agencies and farmers of Kerala. 
Karnataka. Tamil Nadu, Andhra Pradesh. Maharashtra, Orissa and North East

ern states. 

sse II (813) 

NUTRITIONAL REQUIREMENT OF IMPROVED VARIETIES OF 
SPICES 

(A.K. Sadanandan, V. Srinivasan, K.S. Krishnamurthy and K. Kandiannan) 

Response of black pepper varieties viz., 5reckar21 anel 511hhaknra 10 th(; 
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application of NPK and micronutrients were studied for the fifth year. Soil 
analysis showed that increasing level of NPK and micronutrients increased their 
availability in soil. Application of NPK and 2n, B, Mo @ 150, 60, 270 and 
5, 2, 1 kg ha~' recorded maximum yield as in previous year. Both varieties 
performed well when trailed on living standard Garuga pinnata compared to 
non-living standard. 

Three sources of rock phosphates viz .. mussoorie phos (MRP), Raj ph05. 
(RP) and Gulsa phos (GP) individually and in combination with super 
phosphate, FYM and lime (pre treatment) were tried to evaluate their Agro
nomic Efficiencies (AE) and Apparent Phosphate Recovery (APR). and their 
effect on yield and quality of ginger and turmeric for the third year. Bray's P 
availability increased with the application of rock phosphate. Highest Bray's P 
was recorded for FYM + 1/2 recommended P as Raj phos followed by Gufsa. 
Super phosphate and Mussoorie ph05. The maximum number of tillers, yield. 
P uptake of ginger and turmeric (Table. 13) were also obtained in the treatment 
combination of FYM with Gufsa phos followed by Raj ph05 which were on par. 
With regard to yield response, AE and APR in ginger and turmeric, application 
of P (half the recommended dose) as Gufsa followed by Raj ph05 together with 
FYM (l ° t ha~ 1) was superior. 

Table 13. Effect of different sources and combination of phosphate with FYM and lime on 
morphological growth, P uptake, yield and quality of ginger and curcumin content and yield 
of turmeric 

GINGER TURMERIC 

Treatment Tiller Leaf Rhizome Oleoresin P Yield Curcurnill Yield 
No. P P kg ha I uptukc It ho 'I kg}td 1 (t ho 'I 
(3m'l (%) (%) kg ha 1 

Check :JOC) U.14 0.20 120 5,86 2.Y2 154 3.66 
Sp 430 0.16 0.30 147 10.66 3.67 254 4.98 
MRP + SP 425 0.18 0.27 159 10.55 3.89 227 5 04 
RP + SP 440 0.15 o 27 142 9.71 3.55 299 5.54 
GP + SP 429 0.15 0.27 151 9.83 3.59 256 5.11 
FYM + MRP 422 0.16 0.29 143 10.76 3.66 30') 5.83 
FYM + RP 402 0.17 0.29 168 12.32 4.21 287 5.86 
FYM + GP 476 0.17 0.29 179 12.66 4.37 311 6.22 
FYM + SP 398 0.18 0.30 164 11.11 3.92 260 5.54 
LIME + MRP 397 0.12 o 21 148 7.05 3.7l 189 4.62 
LIME + RP 385 0.16 0.21 141 7.32 3.43 19:1 4.59 
LIME + GP 374 0.17 0.23 154 8.73 3.86 186 4.76 
LIME + SP 410 0.18 0.25 156 9.17 3.99 165 4.22 
CD 15%) 43 0.01 0.01 20 o GO 0.21 2(> 017 

"",.S.+ <'''~'O~",,°RO''~ __ ~'' '0 "'oJ.,;;,,~· <~iO.~' ,0 _'.,,~ ',_ ~", 0 _' 0~,,_o "_,'~'~ 0 OW :;;O~ ~:, "''Y;';-o'~a;'"!¥!),,, 
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combination on ginger and turmeric was studied in a field experiment for the 
second year. Soil analysis showed increased availability with the application. In 
turmeric 23% increase in yield was observed by applying Zn, Band Mo @ 5, 2, 
1 kg ha-' over control. The quality of turmeric also increased. 

PHY V(813) 

CHARACTERIZATION OF DROUGHT TOLERANCE IN 
BLACK PEPPER 

(KS. Krishnamurthyand S.J. Anke Gowda) 

To assess their relative tolerance to water stress, related species of Piper 

nigrum viz. Piper colubrinum, Piper longum and Piper chaba were also 

screened for drought tolerance along with the cultivated Piper nigrum types. 

The results showed that Piper colubrinum is susceptible to water stress. 

Peroxidase activity reached very high levels (350% increase over control) under 

stress while acid phosphatase (90%) catalase (76%) and SOD activities (23%) 

decreased under stress. Relative water content reached lowest levels (18.4% 

reduction over control) and solute leakage values reached highest levels (141 % 

increase over control) compared to other piper sp. It had very low protein 

levels and it further decreased (25.7%) under stress. Piper longum and Piper 

chaba had lower peroxidase and higher catalase activities and lower protein 

content compared to other Piper nigrum accessions. But these maintained 
lesser reduction in catalase activity, relative water content, lower solute leakage 

values and higher SOD activity under water stress. These preliminary results 

indicate that Piper chaba and Piper longum perform better under water stress 

condition. 

PHY VI(813) 

CHARACTERIZATION OF DROUGHT TOLERANCE IN CARDAMOM 

(S.J. Anke Gowda, KS. Krishnamurthy and K Padmini) 

Three ecological types namely Malabar (CCS-1), Mysore (ICRI-2) and 

Vazhukka (MCC-21) were grown in cement pots for 1 1/2 years with twelve 

treatments and three replications. Moisture stress treatment was imposed by • _______ m _________________ % 
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withholding irrigation. Moisture stress treatment reduced the leaf number, plant 

height. number of tillers, dry weight of root and shoot. Mysore type (ICRI,2) 

was found to be highly susceptible. Malabar (CCS,I) and Vazhukka (MCC,21) 

recorded good recovery in terms of new growth. Seven genotypes which are 

performing beller in farmers' field were collected and multiplied for further 
evaluation. 

BlOCHEM.J (813) 

BIOGENESIS OF PIGMENTS IN SPICE CROPS 

(6. Chempakam and T. John Zachariah) 

Distribution pattern of the three forms of curcumin (curcumin l. II & Ill) 

was studied in mother, primary and secondary rhizomes during development. 

This information is a prerequisite for initiating radio labeled studies on curcllmin 

precursors. 

Curcumin 1 (Bis demethoxy curcumin, abs. maxima 419 nm) showed i\ 

gradual increase in the mother rhizomes during growth, while in primary and 

secondary rhizomes a decrease was seen. Curcumin II (De methoxy curcumin. 

abs. max. 423 nm) gradually decreased during growth in the primary and sec, 

ondary rhizomes. but was maximum at 150 DAP (Table 14 ) 

Table14. Distribution of curcuminoids in turmeric oleoresin during rhizome development 

Days after Curctlmin Per cent distribution 
plar,:ing fraction Mother Primary Secondary 

120 Curcumin I 18.4 26.8 25.1 
DAP Curcumin II 27.5 20.9 17.8 

Curcumin III 54,1 52.3 57.1 
150 Curcumin I 26.1 21.5 10.8 
DAP CurcLimin l! 32.1 19.9 16.5 

Curcumin 1Il 41.8 55.5 55.1 
180 Curcumin I 21.1 17.0 14.8 
DAP Curcumin II 17.1 169 11.6 

Curcumin III 61.8 66.1 73.6 
210 Curcumin I 29.6 19.7 13.7 
DAP Curcumin II 24.1 J 7.5 31.3 

Curcumin HI 46.4 62.8 55.0 

'""M~o,"'i-<'""to< co;"ii:o,:,o,;:,~,o_" __ ;:_;w~~,,,,- __ :;;;j.I*9;~#~;j6"E?"I_~J l%lll_ :M ,:;;;; 
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Curcumin III (curcumin, abs. max. 428 nm), the major colouring princi-

pie, was the highest among the three curcuminoids and showed a 'llaximum 

value at 180 DAP. This coincided with the acitivty of PAL (Phenylalanine 

ammonia lyase) in the rhizomes, as reported earlier. 

PHTI (813) 

QUALITY EVALUATION IN SPICES 

(T. John Zachariah and B. Chempakam) 

Refining methods to prepare white pepper 

Mature green berries of pepper treated with ethephon (500, 1000,2000 
ppm) to enhance ripening did not show much effect. Ripe red berries soaked 
with 1000 ppm ethephon for 24 hours showed reduction in retting time for 
white pepper. In conventional method, ripe berries take 7-8 days for microbial 
degradation of skin while ethephon treated berries took only 3-4 days. The 
product had attractive colour. 

Physical and chemical changes in black pepper during storage 

Dried black pepper berries were stored in 1) gunny bag 2) polyethylene 
coated gunny bag 3) polyethylene bag and 4) white thick polyethylene bag. 
Storage for a period of one year did not show significant change in bulk density, 
essential oil content, oleoresin and moisture content. 

Black pepper from Kahikuchi (Assam) 

Five samples from Kahikuchi were evaluated for chemical quality con
stituents. Bulk density ranged from 265 gm to 450 gm, essential oil from l. 9 
to 3% and oleoresin from 7.7 to 15%. The GC profile showed that 
caryophyllene, the main aroma principle ranged from 13 to 34%. 

Evaluation of ginger samples 

Among the 61 ginger samples evaluated, accessions 292 (28%), 251 
(2.7%),51 (2.7%). 41 (2.5%). 241 (2 3%), 70 (2.3%) and 165 (2%) had rela
tively high oil content. 

47 
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Comparison of 'Dosi Fiber' with conventional fiber analysis 

Employing of 'Dosi Fiber' an automated fiber estimation unit is found to 
be more ideal and consistent in estimating crude fiber from ginger (Table 15) , 
In conventional method there are two steps, viz" extraction with hot acid fol
lowed by washing with hot water, filter, transfer and again boil with hot alkali, 
wash in hot water, filter and dry. In 'Dosi Fiber' unit using built in condenser. 
heaters and filters the whole process is easy, with no loss of samples and it 
ensures complete digestion, thereby we get consistent values. 

High curcumin lines were identified from Alleppey finger turmeric collec
tions (Table 16) and from the turmeric germplasm available at Peruvannamuzhi. 

ORG CHEM.I (813) 

ISOlATION AND IDENTIFICATION OF NATURALLY OCCURRING 
COMPOUNDS AGAINST MAJOR PESTS AND PATHOGENS OF 
BlACK PEPPER 

(N.K. leela, M. Anandaraj and S.J. Eapen) 

Two crystalline nematicidal compounds were isolated from Piper 

coJubrinum leaves. In vitro bioassays have shown that 500 ppm suspension 
of these compounds caused 100% and 74% mortality of the larvae of the mot
knot nematode MeJoidogyne incognita after 18 hrs. exposure. These com
pounds will be characterised further. 

TableIS. Fiber content (%) in Ace 49 and IISR Var.da 

Acc.49 IISR VaTad. "'-,,,,,--', 

C D C D 

5.6 4.5 4.7 2.9 

5.0 4.4 3.6 2.5 
5.9 4.8 3.7 2.7 
4.0 4.3 3.9 2.8 

4.9 4.4 3.8 3.0 

Mean 5.6 4.6 3.9 2.8 

CV 11.0 4.5 9.7 5.0 
C = Conventional o = Dosi Fiber 



Table 16. Alleppey finger turmeric collections 

Ace CUfcLlmin e,I;()} 

584 7 ,1 
595 6,:] 
591 7,0 
585 7,6 
609 7,4 
587 7.5 
596 7,6 
588 7,0 
603 6,8 
607 7.5 
579 8,2 
593 8,1 
577 7,6 
575 8,3 
582 6,8 
High Curcllmin lines 
173 8,;] 

126 7.8 
42 8.5 
319 84 
330 7,6 
2% 7,7 
109 8,6 
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By column chromatography of the leaf extracts partial purification of the 
antifungal principle in Chromo/aena odorata has been achieved, 

AD-HOC PROJECTS 

1. EFFECT OF ORGANIC FERTILIZERS ON SOIL QUALITY, PRO
DUCTIVITY AND QUALITY OF BLACK PEPPER AND CARDAMOM 

(A.K. Sadanandan, V. Srinivasan, S. Harnza, A. M Sajna and M.R. Rubina) 

Black pepper 

A field experiment was laid out in farmers' field using 6 yeilr aiel 
Panniyur-l vines trailed on Erythrina indica in a traditional growing area, Boikeri, 
Coorg district of Karnataka, Treatments uiz" check, FYM, neem cake, leaf 
compost. vermi compost and chemical fertilizers were given during June 1995 
and experiment is in progress, Soil analysis showed that arpliciltion of 



so 

organics decreased bulk density, increased organic carbon, Bray p, exchange
able K, Ca etc, 

Cardamom 

Another field experiment was laid out in farmers' field at Madikeri. The 
treatments consisted of different organic materials as that of black pepper, 
imposed in two year old Clone-37 cardamom plantation during June 1998, 
Soil analysis showed increased nutrient availability due to application of organic 
amendments, 

2. INVESTIGATIONS ON CARDAMOM BASED CROPPING 
SYSTEMS 

(V,S, Korikanthimath, Rajendra Hegde, G,M, Hiremath and A, Gayathri) 

Survey on the cardamom based cropping systems was undertaken in 
Kodagu, Uttar Kannada, Hassan, Chickmagalur and Shimoga districts of 
Karnataka to study the ecological feasibility and economic viability of crop 
combinations viz., 

1. Cardamom + Robusta coffee + Black pepper 

2. Cardamom + 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 
afforestation of vacant/open sloppy marginal areas were 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 (9.72 hal near Kadur in 
maidan areas of Chickmagalur district in Karnataka. 

3. Biochemical characterisation of ginger and turmeric 

(T. John Zachariah and S.P. Shajiprabha) 

Twenty-five accessions of ginger and 51 accessions of turmeric were 
evaluated for the isozyme polymorphism. The enzymes studied were acid 
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.':" . •• • phosphatase, peroxidase, SOD and polyphenol oxidase. Curcumin content of 
all 51 accessions also was analysed. The paired affinity index calculation of the 
accessions is in progress. The curcumin content ranged from 0.9 to 8.0%. 

DISTINGUISHED VISITING SCIENTIST SCHEME 

YIELD TARGETTING IN SPICES THROUGH CONCEPTUAL CHANGES 
IN NUTRIENT MANAGEMENT 

(K.P. Prabhakaran Nair) 

A pot culture and also lab experiments were conducted to study 

the "buffering capacity of soil" in relation to zinc supply. For the 

study, soils from typical pepper growing areas uiz. Thamarassery, 

Ambalavayal and Peruvannamuzhi showing latent Zn deficiency 

(DTPA extractable Zn less than 1.2 ppm) were used. In pot culture, 5 kg 

soil was added with graded levels of Zn 0, 100. 200. 300. 400 and 

500 ppm and pepper cuttings (Panchami) were grown for 95 days to record 

the uptake and dry matter production. Column leaching and 

adsorption-desorption equilibrium experiments were conducted with 

similar levels of Zn loaded soil, to determine their intensity factor 

(0.01 M CaCl, extractable Zn fraction). Through quantity-intensity 

relations Zn buffer power was calculated and correlated with the crop 

uptake and dry matter yield. The results showed that OTPA extractable Zn 

and dry matter production were inversely related. But when buffer power 

values were incorporated. the relationship showed positive. which 

implied the importance of buffered Zn in determinin~l Zn availability than 

OTPA extractable Zn. The Zn buffer power values of the soils used 

were 1.58, 3.03 and 0.78 for Thamarassery, Ambalavayal and 

Peruvannamuzhi, respectively. Even though all the soils used were of 
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the category "critically Zn deficient" as per OTPA extractable 

soil test. Ambalavayal was most buffered for Zn while Peruvannamuzhi 

was least. which in turn determines the availability of Zn in soils. 

CLOSED PROJECT 

AGR. VI (813) 

STUDIES ON THE IMPACT OF INPUT TECHNOLOGIES ON THE 
YIELD PERFORMANCE AND QUALITY ATTRIBUTES OF BLACK 
PEPPER 

(K Kandiannan, K Sivararnan and KS. Krishnarnurthy) 

In order to standardize the agro-techniques for black pepper. an experi
ment was initiated during 1979. Agro-techniques like fertilizer application. spac
ing. irrigation and cultivars were investigated during different phase of the project. 

Fertilizer requirement of Panniyur-l 

A field experiment was laid out during 1979. The soil of the experimen
tal plot was a latosol of sandy clay loam texture with medium organic carbon, 
medium in Bray-P. low in available K and low in CEC. The OTPA extractable 
micro nutrients were Fe 15 ppm, Mn 5 ppm. Zn 2 ppm and Cu 3 ppm. The 
experiment was laid out in a 33 factorial confounded design with four replica
tions with six vines per treatment. The test crop was hybrid variety Panniyur-l 
trailed on Erythrina indica standards. The treatments were 

N 50. 100 and 200 g/vine/year as urea 

p,o, 20. 40 and 80 g/vine/year as single super phosphate 

K,o 70. 140 and 280 g/vine/year as muriate of potash 

These were applied in all possible combinations. Only one third of the 
above doses were applied during the first year. two third during the second year 
and the full dose from third year onwards. Fertilizers were applied in two equal 
splits. half during May and the other in September except phosphorus. which 
was applied in a single dose. The fertilizers were applied at a distance of 30 cm 
all around the vines and covered with a thin layer of soil. A common control 
plot was maintained without addition of any fertilizers. 
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Application of N, P and K significantly increased the yield of pepper. 
Among the treatments, application of 100,40 and 280g N, p,os and K,o per 
vine registered the maximum yield. Among the levels of N, application at 100 
and 200 g were on par. Regarding application of P, 40 and 80 g per vine were 
on par. Among the levels of K, application at the highest level (280 g/vine) 
recorded the highest yield. Response functions were worked out and it was 
found that application of N, P and K at 140, 55 and 270 g/vine/year was 
found to be optimum for obtaining 3.3 tons green pepper per ha per year. 

Fertilizer requirement of Karimunda 

The fertilizer trial with four levels of nitrogen (50, 100, 150 and 200 
g/vine/year) and potash (70, 140, 120 and 280 g/vine/year) with five 

additional treatments viz .. (NoPoKo' NSOPSOK140' NsoP"oKI4oCasoMgo' 
NSOP60Kl4oCaoMgso and NS1'p60KI4oCasoMgso) was initiated during 1987 with 
Karimunda as test crop. Totally, 21 treatment combinations were laid out in 
RBD with three replications. The experimental unit and method of fertilizer 
applications were as described in the first experiment. The Karimunda was 
trailed on Erythrina indica. The final cumulative yield of five years showed 
that 150g Nand 280 g K,O/vine/year recorded highest yield. 

Critical nutrient indexing 

The experiment was initiated during 1993-94. Black pepper (Karimunda) 
garden selected for the study was located at typical black pepper growing tract 
(Pulpally. Wynad district). Based on previous yield history, the vines, 10 years 
old were classified as high (>5 kg green yield/vine/year), medium (3-5 kg/vine) 
and low «3 kg/vine) bearers. Hundred high, fifty each medium and low 
bearing vines were marked and leaf samples (8 leaves/vine) were collected just 
before flushing (April) and analyzed for N, P, K, Ca, Mg, S, Zn, Mn, Fe and Cu 
by using standard procedures. The result showed that high yielding vines had 
more nutrient content than medium and low yielding group. The nutrient con
tent was proportional to the yield levels. 

Spacing experiment 

A field experiment was laid out in 1983. The soil of the experiment plot 
was latosol of sandy clay loam texture with pH 5.1, organic carbon 1.2%, Bray 
P-10 ppm, K 50 ppm. CEC 7.8 C mol (p+) kg J The treatments comprised of 
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four spacings viz. 3 x 3 m (1100 plants/hal, 2.5 x 2.5 m (1600 plants/ha), 2.5 
x 1.5 m (2666 plants/ha) and 2 x 1 m (5000 plants/hal, and three varieties 
(Panniyur-1, Katimunda and Aimpiriyan). Black pepper vine~ were trailed on 
RCC posts (3 m height). On the border of each plot Albizzic, falcotarea was 
planted to provide over head shade. A uniform dose of 100: 40: 140 N: P,05: 
K,O g/vine/year was applied from the third year onwards. During the lirst and 
second years only one third and two thirds of the full dose, respectively were 
applied. The Nand K fertilizers were applied in two equal splits, one in June 
and the other in September. The analysis of data pertaining to cumulative yield 
for 7 years showed that closer planting (2 x 1 m) recorded maximum yield in all 
the three varieties, uiz. Panniyur-1 (3991 kg/hal, Karimunda (3044 kg/hal and 
Aimpiriyan (2158 kg/hal. 

Irrigation experiment 

A trial on irrigation requirement of black pepper cv Karimunda was 
initiated during 1988 using Erythrina indica as standard. There were 13 treat
ments and 2 replications in CRD design with 6 vines per replication and 4 
irrigation treatments u(z., irrigation at [W/ePE ratios of a.5 arld 0.25 and drip 
irrigation at 2 and 4 liters per vine per day. But in 1993, treatments were 
modified uiz., irrigation at IW/CPE ratios of 0.9, 0.6 and 0.3 and drip irriga
tion of 7 litres per vine per day. 

The drip irrigation @ 7 liters/day/vine during Oelober (0 May recorded 
maximum yield (3.059 kg/vine) compared to control (1.287 kg/vine). 

Varietal experiment 

Black pepper improved cultivars viz. Sreekara, Subhakara, Panchami, 
Pournami, P-24, Panniyur-1,2,3,4 and 5 planted during July 1994 on Ailan

thus malabarica support and their growth performance and [)hysiological pa
rameters were studied. During 1995-96, data recorded on morphological pa
rameters indicated that the varieties Panniyur-1 and Panniyur-3 were superior. 

Total soluble sugars in the leaves of black pepper varieties increased gradu
ally from August and reached a peak during October, then sh()wed a declining 
trend till February and again showed an upward trend in MarCh. Total chloro
phyll content varied significantly among the varieties in all months except 
December. In general, P-24 maintained higher chlorophyll Content during all 
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months. The ratio of chlorophyll a to b (Chl.a/chl.b) was comparatively iess 
during August-December and it increased during Feb-March in all varieties. 

During 1996-97, the performance of Subhakara was superior in terms 
of growth and yield. Proteins, total phenols. total free amino acids and total 
non-structural carbohydrates were analyzed at bimonthly intervals. In general, 
all varieties showed similar trend with respect to accumulation of all these 
metabolites. Protein content was high during June, then started declining, 
again showed little increase in October and December and then reached the 
lowest in February. Sreekara and Subhakara maintained the highest level at all 
stages. All varieties recorded high amount of total phenols during June and 
August. The lowest amount was recorded in December, which coincided with 
berry maturity. Total free amino acids was low in June. All varieties 
maintained high levels in October and February. Sreekara accumulated the 
maximum amount at all stages. Total non-structural carbohydrates was low in 
June then increased in August in all varieties. After August, some varieties 
showed increase while others maintained the same level. Sreekara recorded 
maximum amount at all stages. In general, Sreekara, Subhakara and Panniyur-
1 were superior with respect to these metabolites. 

AGRXVlll (813) 

BIO-FERTILIZER APPLICATION ON GROWTH, YIELD AND 
QUALITY OF BLACK PEPPER 

(K. Kandiannan) 

Effect of sources of Azospirillum on growth of black pepper 

A trial was conducted under pot condition to evaluate different sources of 
Azospirillum on growth of black pepper under fumigated and non-fumigated 
conditions during 1995-96. Four sources of Azospirilium (obtained from Tamil 
Nadu Agricultural University, Coimbatore; Central Plantation Crops Research 
Institute. Kasaragod; Indian Organic Chemicals, Pune, Purchased through 
Harithabandhu. Kottayam and Stanes Co. Ltd .. COimbatore) along with 
uninoculated control were tried under fumigated and non-fumigated media in a 
CRD with five replications. Plant height and leaf area at 30 and 90 days after 
planting (DAP). shoot and root dry matter at 90 DAP were recorded and data 
analyzed statistically (Table 17. A & B). No significant differences were ob-
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Table 17 A Effect of Azospirillum on growth parameters of black pepper Fumigated mixture 

Azospiri!lum f-urnigatcd mixture 
souro', Plant height Leaf area Shoot dry Root dry 

(em) (em?) "". (g/pbnt) "". (g/plilnt) 

30DAP 90 DAP 30DAP 90DAP 90DAP 90DAP 

TNAU 20AO 45.59 6909 2796.89 23.6 3.0 
CPCRI 15.12 49.59 72.00 2584.54 24A 2.8 
IOC 13.56 4648 66.36 2667.95 234 2.9 
STANES 13.20 41.10 62.98 2534.94 22.9 2.8 
CONTROL 13.45 29.94 55.94 1519.98 19.1 1.4 
CD at 5()1) NS 12.01 NS 937.34 2.1 1.3 

served among different sources and uninoculated control on growth of black 
pepper at 30 OAF However, at 90 DAP all the four sources enhanced the 
plant height, leaf areil, shoot and root dry matter production of black pepper 
compared to uninoculated control. No significant differences were noticed among 
different sources of Azospirillum. Similarly, no significant difference among 
growth parameters were also observed between fumigated and non-fumigated 
mixture. 

Effect of bio-fertilizers on growth of black pepper 

A pot culture experiment was initiated to study the effect of biofertllizers 
viz., Azospi ril fum, Phosphobacteria and Vesicular Arbuscular Mycorrhizae (VAM) 
alone and their combinations on black pepper growth and it was compared 

Table 17 B. Non-fumigated mixture 

Azospirillum Non-Fumi~ated rnixture 

Source Plant height Leaf ar('cJ Shoot dry Root dry 
(ern) (em') "'. (g/pbnt) ,,1 (g/plant) 

30DAP 90 DAr 30 DAP 90 DAP 90DAP 90 DAP 

TNAU 14.12 44.80 73A7 2643.49 23.4 2') 

CPCRI 16.06 35.79 67.92 2680.59 23.8 3.1 

IOC 16.66 38.93 74.64 2517.67 21.9 2.9 

STANES 15.10 33.60 60.33 2584.65 22.5 2.7 

CONTROL 10.87 22.38 79.63 1503.24 18.3 1.6 

CD at 51XI NS 12.01 NS 9:17.34 2.1 1.3 

""""'''''''0 ,06m""""",,,,,,,\M;%<";Ii%'"'" ,;-&3"18' 



with uninoculated control. The experiment was laid out in a CRD with five 
replications. Azospirillum (20g), phosphobacteria (20g) and VAM (100cc) 
were separately mixed with five kg potting mixture consisting of Soil: Sand: 
Farm yard Manure (1:1:1). The potting mixture had nutrient composition of 
0.81"Ic, N, 0.32% P,05' 0.78% K,O and pH 017.2. Periodical growth observa
tions were made. Growth parameters like height, number 01 leaves and leal 
area were recorded at 3 and 6 months after planting. Combined application of 
all the three biofertilizers recorded maximum growth compared to other treat
ments. Un inoculated control recorded minimum values and it was on par with 
individual application (Table 18) The biofertilizers inoculation enhanced the 
dry matter production (Fig. 1) and leaf nutrient content of black pepper. The 
combined application of all the three biofertilizers recorded maximum dry mat
ter production (34 g/vine) at 18 months alter planting compared to control (19 
g/vine). Similarly, nitrogen, phosphorus and potassium contents (3.26'){,. 0.21 % 
and 1. 94%, respectively) 01 leaves were maximum under combined inoculation 
(Fig.2). Thus biofertilizers application augments the growth and nutrient 
uptake in black pepper. 

Table 18. Biofe_:tilizers on black pepper growth 

At 3 months At 6 months 

Biofertilizer Height No. of Leaf Height No of Leaf 
(em) leaves Are~ (em) leaves Area 

lem') (em') 

Azospirillum (Aza) 23.0 4.1 116.6 50.9 7.7 244.7 

Phosphobacleria(phospho) 23.6 4.1 119.5 51.5 82 255.7 

Vesicular-arbuscular- 25.5 4.3 120.2 53.2 8.6 279.3 
mycorhizae (VAM) 

Aza + Phospho 25.7 5.1 134.3 54.7 8.7 280.5 

Azo + VAM 28.3 5.1 134.8 61.3 9.1 290A 

Phospho + VAM 30.2 5.3 150.2 66.6 9.3 309.9 

Azo + Phospho + VAM 32.9 5.3 155.9 77.0 9A 343.5 

Control 18.9 3.9 111. 7 45.6 7.7 235.0 

CD 7.7 1.0 30.0 17.6 NS 66.3 
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Effect of biofertilizers on biomass and dry matter production 

Control 

Azo + Phospho + VAM 

Phospho + VAM 

Azo + VAM 

Azo + Phospho 

VAM 

Phospho bacteria 

Azospirillum 

o 20 40 60 eo 100 120 140 160 

(g I plant) 

• Drymatter Li Biomass 

Fig.i. Effect of biofertilizers on biomass and dry matter production 

Nutrleot content (./.) In blatk pepper leaf 

Control 

Azo + Phospho + VAM 

Phospho + VAM 

Azo+VAM 

Azo + Phospho 

VAM 

Phosphobacteria 

Azospirillum 
-, T I --r--, 

o 0.5 1.5 2.S 1 3.5 

• Phosphorus II Pottassium 
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Fig.2. Nutrient content (%) in black pepper leaf 
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4, STUDIES ON EVALUATION OF TERRA CARE (COIR COMPOST) 
FOR GROWTH, NUTRIENT AVAILABILITY, YIELD RESPONSE AND 
QUALITY OF SPICES 

(A,K Sadanandan, V, Srinivasan and S, Harnza) 

In bush black pepper, maximum number of laterals and spikes were 

obtained in treatment combination consisting of terra care (TC) + FYM + 

biofertilizers (BF) and an increased yield of 176% over control was recorded. 

Under field condition. in both ginger and turmeric crops, TC + FYM + 

BF combination out Yielded other combinations. In ginger, TC + FYM + BF 

treatment recorded 21.3 t fresh rhizome yield which is about 57% increase 

over chemical fertilizer application alone and was on par with TC + FYM. In 

turmeric, TC + FYM + BF combination Yielded 29.2 t ha 1 showing an 
increased yield of 84.8% over control and 32.7'Y{' over chemical fertilizer. 
Microbial population also increased due to TC and FYM application. 

From the nursery study, using terra care (TC) as a substitute for FYM/ 
soil/sand in potting mixture for growing rooted pepper cuttings, it was found 
that TC can be successfully used as a substitute for soil/sand in potting mix
ture. 
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CROP PROTECTION 

PATH. 11.3 (813) 

DISEASE MANAGEMENT IN PHYTOPHTHORA FOOT ROT 
AFFECTED BlACK PEPPER PlANTATIONS 

(S.S. Veena, Y.R. Sarma, M. Anandrai, K.V. Ramana, A. Kumar, and K. Kandiannan) 

A study was undertaken on the uptake, translocation. persistence and 
distribution of potassium phosphonate in black pepper. The chemical was tested 
at concentrations at 500, 1000 and 2000 ppm separately for its effect on foliar 
and root infections. 

Maximum inhibition of foliar lesion was at 2000ppm spray (94.6')i1) 

followed by 1000 ppm spray (86.4'Yf,) (Table 19). In both cases, the peak 
activity was noted on 4th day and declined with time. 

Spraying and drenching at 500ppm failed to check the root infection. 
The maximum inhibitory effect on root infection was with 2000ppm (spray and 
drench) and with 1000ppm (spray). In case of spray, the peak activity was on 
16th day while it was on 4th day in case of drenching. 

Integrated disease management trial at llSR farm, Peruvannamuzhi with 
ten cultivars (40 plants each) involving cultural practices, application of biocontrol 
agents (twice in an year) and also application of potassium phosphonate 
(spraying and drenching) is in progress (Table 20 ). 

Table 19. Effect of potassium phosphonate on foliar infection in black pepper caused by 
P. capsid 

Concentration Days after treatment 

(ppm) 2 4 8 16 

500 Spray 54.2' 51.4 46.0 12.8 
500 Drench 27.9 37.3 27.0 2.9 
1000 Spray 84.7 86.4 82.2 71.6 
1000 drench 41.7 53.8 64.9 43.3 
2000 Spray 94.3 94.6 86.6 78.3 
2000 Drench 59.9 64.5 69.S 62.4 
.. (Per cent inhibition of foliar lesion over control) 



Y""~·. (ROP 

/ 
~ .. 
lfA"t~ :,'1' ..• 

PROTHTION ~ t~i 
.':" . •• • 

Table 20. Disease incidence in 10 black peppeT cultivars in the integTated disease manage-
ment trial at Peruvannamuzhi 

Cultivar No. of Dead 
rep[ilnts vines 

Subhakara 14 
Sreekara 16 1 
Panchami 15 4 
Pournami 13 3 
P24 1 
Panniyur-l 5 10 
Panniyur-2 8 4 
Panniyur-3 8 3 
Panniyur-4 4 3 
Panniyur-5 13 3 

All the ten cultivars were infected with Radopholus simi/is. The popula
tion of R. simi/is ranged from 2-32 nematodes/100cc soil and highest popula
tion of 32 nematodes/100cc soil was recorded in Panniyur-5. Trichoderma 
population increased over the pretreatment levels. 

A pot culture experiment with fungal biocontrol agents (1' harzionurn, 
l' uirens, Verticilfiurn tenerurn, V chlamydosporiurn), and fluorescent 
pseudo monads alone and in combination with potassium phospho nate was 
conducted to study their efficacy and compatibility. All the treatments. except 
the treatments with fluorescent pseudomonads. showed more than 75')(, 
control of Phytophthora infection in black pepper. 

PATH. X (813) 

INVESTIGATIONS ON VEIN CLEARING VIRUS OF SMALL 
CARDAMOM 

(M.N, Venugopal) 

Purification of virus 

Two modified protocols suitable for elongated viruses were tried without 
much success. Attempts to find alternate multiplication host for virus purifica
tion was continued. Maranta arundinacea (Arrow root) was tried based on the 
suspected natural infection of Kokke kandu. So far field symptoms like intra 
veinal clearing, mottling on pseudostem and stunting could not be reproduced 

in the inoculants. 
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In ELISA, antiserum prepared against PSTV (Pea nut stripe virus) re

acted more specifically to Kokke kandu infected cardamom and arrow root 

showed similar symptoms like intraveinal clearing, mottling on pseudostem 

and stunting. This system can be reliably used to identify Kokke kandu infected 

cardamom. 

Screening of elite selections 

The field screening trial in hot spot was concluded and only Ace. 893 

was less susceptible among the twenty elite selections tested. 

PATH. XI (813) 

STUDIES ON BACTERIAL WILT OF GINGER 

(A. Kumar and Y.R. Sarma) 

Ralstonia solanacearum was isolated from wilt affected ginger plants 

obtained from Kerala (Wynad. Trichur, Peruvannamuzhi and Calicut), Sikkim 

and Andhra Pradesh. The bacterium was further characterized for biovar 
differentiation. Most of the isolates tested positive for biovar 3. Besides typical 

biovar 3, incidence of aberrant biovar 3 (Dulcitol negative phenotype) was ob
served in Sikkim and Kerala. 

Screening technique for identification of tolerant/resistant lines of ginger 
was standardized. 

PATH XII (813) 

INVESTIGATIONS ON STUNTED DISEASE OF BLACK PEPPER 

(K.S. Rajendran, Y.R. Sarma and K.M.A. Koya) 

Graft transmission 

Sixty grafts of various scion-stock combinations with infected and healthy 
vines were established. The fresh growth from the scions of established grafts 

are to be tested with antiserum of CMV using ELISA for confirmation. Piper 

co/ubrinum was found to be carrying the virus transmitted from diseased scion. 

Sap transmission 

Partially clarified sap from infected tissues using Phosphate (0.2M, pH 

70) and Tris (0.25M. pH 7.4) bullers separately with Phenol-Chloroform (1:3 
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v/v) and Triton - X no,q at 1000g was used in this study. Sap from black 

pepper, banana and betelvine was smeared onto leaves of black pepper, 

banana. betelvine. tomato. chillies. cowpea. green gram. red gram. snake gourd. 

bitter gourd. pumpkin. Nicotina tabacum. Xanthi NC. N. g/u/inosa, N. 

benthamiana . and N. rusticum. Since symptoms did not appear even after 4 

weeks post inoculation. the transmission has to be confirmed by ELISA using 

CMV-antiserum. 

Insect transmission 

Aphids (Aphasia gossip, Toxoptera aurantii, Penta/onia nigroneruosa). 

mealy bugs and thrips have been force-fed on to the infected pepper vines and 

subsequently on the healthy vines. The plants are under observation and need 

to be tested with ELISA. as there are no visible symptoms observed. 

CROP PROT 11(813) 

SCREENING GERMPLASM FOR REACTION TO DISEASES 

(Y.R. Sarma. M. Anandaraj, 5.5. Veena, A. Kumar and K.V. Saji) 

Screening of cultivars, hybrids and wild Piper Iligrum 

Out of 37 accessions screened. 5 hybrids (HP 750. HP 478. HP 490. 

HP 1382 and HP 1344) showed tolerant reaction to P capsici. 

The eleven accessions, which showed tolerant reaction during last season 

were [urther screened and their reactions are given in Table 21. 

Field evaluation of Phytophthora tolerant lines 

a) Sirsi 

Phytophthora tolerant lines were evaluated in comparison with two 

susceptible cultivars (KS-27 and Malligesara) in two trials at Sirsi and 33.3 and 

44 per cent of P24 plants remained healthy in these trials. 

b) Pulpally 

At Pulpally. disease incidence ranged [rom 5.5'!1, (Karimunda) (0 50% 
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Table 21. Reaction of black pepper hybrids to P. capsid infection 

Hybrid Lesion length Depth of 

HI' 750 
HP 478 
HP 490 
HP 1728 
HI' 92 
HP 1786 
HP 1382 
HP 754 
HP 1380 
HP 1344 
HP 1748 
Note: 1- 10017(1 rotting 

2- 751}6 rotting 
3~ 50%) rotting 

inmm 

0.8 
4.6 
1.6 
3.6 

lOA 
2.2 
0.4 
6.0 

10.0 
OA 
3.2 

4- less than 25%) rotting 

penetration 

4 
4 
4 

3.6 
2.2 
3.8 
4.0 
2.6 
2.4 
4.0 
3.2 

(P339) while P24 showed 16.6% disease inciclence. The yield ranged from 
0.430 kg (P339) to 4.26 kg (HP 780) and the yield in P24 was 0.610 kg. 

c) Peruvannamuzhi 

Out of the 10 varieties evaluated under field condition. the crop stand 
was 97.5'){, in P24 compared to 75% in Panniyur-I. The results in general 
indicate variable degrees of tolerance. 

BIOCONTROL 12(813) 

BIOLOGICAL CONTROL OF INSECT PESTS OF SPICES 

(S, Devasahayam and KM. Abdulla Koya) 

Documentation of natural enemies of insect pests of spices 

The natural enemies of mealy bugs infesting black pepper were 
documented. These include. three unidentified species of hymenopterous 
parasitoids and one unidentified species of coccinellid beetle on shoot mealy 
bugs (planococcus sp. and Pseudococcus sp.) from Peruvannamuzhi and an 
unidentified entomopathogenic fungus and bacteria on root mealy bug 
(planococcus sp.) from Wynad. 



Bioassay of fungal pathogens against mealy bugs in laboratory 

Cultures of entomopathogenic fungi namely, Beauuaria bassiana, 
Paeci/omyces Ii/acinus, Vertici/lium chlamydosporium and Metarrhizium 

anisopliae were multiplied and maintained in the laboratory and bioassays 
conducted to evaluate their pathogenicity against root mealy bugs infesting black 
pepper. The bioassays indicated that among the various fungI. M. anisopliae 

and P lilacinus were more effective causing 80 and 42 per cent reduction in 
mealy bug population when compared to 175 per cent increase in population 
in control. 30 days after spray, indicating their potential in the management of 

the pest. 

Evaluation of cultural methods br management of shoot borer on ginger 

Cultural methods such as pruning of infested shoots, pruning of infested 
shoots and spraying of insecticides and spraying of insecticides alone were evalu
ated in the field at Calicut for the management of shoal borer (Conogethes 
punctiferalis) on ginger. The trials indicated that pruning of infested shoots 
during July - August and spraying of insecticides during September - October 
resulted in lesser incidence of shoot borer and higher yield of rhizomes. By 
adopting this cultural method two insecticidal sprays can be avoided, thus con
serving natural enemies and causing less harm to the ecosystem. 

Maintenance of cultures of biocontrol agents 

Cultures of predatory coccinellid namely, Chilocorus circumdatus and 
C. nigrita, biocontrol agents of scale insects infesting black pepper, and 
entomopathogenic fungi namely, Beauvaria bassiana, Paecilomyces Ii/acinus, 
Verticillium chlamydosporium and Metarrhizium anisopliae were maintained 
in the laboratory. 

CROP PROT 1.3(813) 

SCREENING BLACK PEPPER GERMPLASM FOR REACTION TO 
NEMATODES 

(K.V, Ramana, Santhosh J, Eapen and K.V, Saji) 

Out of the sixty germplasm accessions tested against M. incognita, eight 
accessions (cultivated -Acc. 4103 and 4175: Phytophthora tolerant Iines-P 
339 and C 1090, wild related species - 3219. 3286. 3287 and 3311) were 
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resistant to root knot nematodes in the preliminary testing. All the ten acces
sions tested against Radopholus simi/is were susceptible. 

NEMA. 1ll(813) 

INVESTIGATIONS ON NEMATODES ASSOCIATED WITH SPICES 

(K-v. Ramana and Santhosh J. Eapen) 

Screening of germ plasm 

Eight ginger accessions out of 32 and all the three turmeric accessions 
tested were found resistant to root knot nematodes in the second round of 
screening. Twelve cardamom accessions tested against root knot nematodes 
were susceptible to the nematodes. 

Six turmeric (Ace. 3, 79, 84, 142, 182 and 198) and two ginger (Ace 
36 and 59) accessions, which showed resistance to root knot nematodes in the 
preliminary evaluations, were tested further under simulated field conditions in 
microplots (1 x 1m). All the accessions were evaluated for the damage caused 
by root knot nematodes by testing them in nematode-free and nematode-in
fested plots with three replications each. The final observations are given in 
Table 22. 
Table 22. Effect of root knot nematodes on growth and yield of turmeric and ginger germpiasm 

accession (Mean of 3 replications) 

Germplasm Height (ern) No of tillers Yield' Dry CUTCll-

accession recovery min content 
(%) (l1()) 

NF NI NF NI NF NI 

TURMERIC 

3 38.17 50.1r' 4.67 1l.00" l.617 2.383 12.50 5.57 

79 45.96 50.50 5.92 6.42 2067 2.020 10.50 424 

84 51.60 50.50 5.73 6.42 l.832 l.801 13.25 4.0(> 

142 47.79 5l.67 5.42 5.42 1.746 l.903 14.00 3.9() 

182 76.78 73.44 6.66 6.44 2.028 2.101 18.25 3.40 

198 43.25 4l.00 4.33 6.33 1.650 l.862 18.25 I.b I 

GINGER 

36 55.78 52.39 70.00 57.50 0.723 0.661 21.00 

59 4206 44.11 17.11 37.83 0.679 0.335 17.00 

• Yield/plant - Kg (wet) NF = Nematode free 
"Means in the pair are significantly different (p=O.05%) NI ~ Nematode infested 

ffiiJl _ _ ~~_ ilii 1liliiii_ ~ii!Ii! _ _ ilfilll illiIlII __ .,.illli-lillIIt .. _ _ lIII'IIi1!\!lIIi __ !I!!§' 
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None of the plants were immune to nematodes and most of them al-

lowed multiplication of nematodes, indicating that they are tolerant lines. 

Isozyme studies 

Esterase and malate dehydrogenase patterns in 12 root-knot nematode 

populations were studied by native PAGE on Phast system. The pattern varied 

widely from the standard patterns. 

BlOCONTROL 13(813) 

BIOLOGICAL CONTROL OF NEMATODES OF SPICES 

(Santhosh J. Eapen, K.V. Ramana and A. Kumar) 

Isolation of nematode antagonists 

Soil samples collected from the rhizosphere of healthy black pepper vines 

in sick plots were plated on respective media. This process isolated eleven 

fungi and 7 bacteria. Pasteuria penetrons, the bacterial nematode parasite, 

was isolated from ginger samples collected from Sikkim, Wynad and Kasaragod. 

In vitro testing against nematodes 

Among fungal isolates tested against root knot nematodes, isolates F5, 

F6 and 11/3b showed nematode suppression. Bacterial isolates 1, 3, 4, 8, 9 

and 10 were toxic to root knot nematode juveniles in in vitro tests. 

Mode of action of Trichodenna 

Secondary metabolites of Trichoderma harzianum extracted using dif

ferent organic solvents like acetone, chloroform and ethylacetate from the fun

gus grown in POB for 30, 60 and 120 days. The extracts were concentrated, 

dried and redissolved in the respective solvent and this was tested against M. 

incognita and R. simi/is for its toxicity. The ethylacetate fraction at 50% 

dilution killed the nematodes within two hours of exposure. The endogenous 

metabolites, extracted by homogenising mycelial fragments, also showed a similar 

trend. 
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Different protocols were tried for the assay of hydrolytic enzymes like 

B-1.4 endoglucosidase, B-1, 3-glucanase and chitinase of Trichoderma. 

CROP PROT 1. 1(813) 

MECHANISMS OF RESISTANCE TO PESTS AND PAHTOGENS IN 
SPICE CROPS 

(M. Anandaraj, B. Chempakam, M.N. Venugopal, S. Devasahayam, K.V. Raman. 

and Santhosh J. Eapen) 

The biochemical changes occurring during pathogenesis in Meloidogyne 

incognita black pepper pathosystsem were studied at 24h. 48h. 72h, one week 
and one month after inoculation. There was accumulation of phenols in resist
ant lines both in leaves and roots. The activities of superoxide dismutase. per
oxidase. catalase and polyphenol oxidase were monitored. Polyphenoloxi
dase activity was more in tolerant line compared to susceptible line. Post 
i"feclional changes in different enzyme activities are depicted in Fiq 3. 
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Fig. 3. Post infectional changes in levels of superoxide dismutase, catalase. peroxidase 
and polyphenol oxidase in roots of black pepper lines susceptible (Panniyur· 
I) and tolerant (Po urn ami) to Me[oidogyne incognita 
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In poIlu resistant lines of black pepper the levels of amino acids and sur
face wax was high compared to susceptible lines. The surface wax in Panniyur-
1 was 9.78 [1g/100g tissue compared to 20.0 to 80.8 [1g/100g in poIlu 

resistant lines. 

The breeding potential of Penta Ionia nigroneruosa f. caladii the vector 
of katte disease of cardamom was studied on katte resistant cardamom plants. 
There was no feeding deterrence and the aphids settled and multiplied on all 
resistant lines. This suggests that the resistant trait be not in vector deterrence 
but host controlled. The vector also multiplied on non-hosts such as Alpinia 
and Hedichium (Table 23) In black pepper - P capsici pathosystsem new 
protein bands were noticed during pathogenesis. The PR proteins are being 
characterized. 

Table 23. Breeding potential of cardamom aphid on A.pinia mutica and Hedichium sp. 

R<:ltc of aphid multiplication after release 
Entry 

Afpinia muffea 

Hedichium sp. 

Cardamom (control) 

CD at P~O.05 

F Test 

NS: Not significant 

On 5th doy 

2.7.'l 

2.36 
2.86 

1.92 
NS 

~: Significant at l'yb level 

BIOCONTROL 1l(813) 

On 10th doy 

2.18 

270 

478 

264 

BIOLOGICAL CONTROL OF DISEASES OF SPICES 

(M. Anandaraj, M.N. Venugopal, A. Kumar, 5.5. Veena and YR. Sarma) 

The field trials with VAM and biocontrol agents were monitored. The 
population of Trichoderma varied from 3.1 to 5.4, 9.2 to 13.9 and 25.1 to 
37.1 x 10' cfu/g in the plots applied with Chromolaena odorata, Trichode

rma harzianum and Glioc/adium virens. respectively. Positive baiting for 
Phytophthora capsici was also obtained in all the treatments. The mortality of 
lines was 16.6% in G. uirens. 22.1 (x. in T harzianum and 19.0% in C. odorata 
applied plots. For large-scale multiplication of Trichoderma decomposed coil 
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sterilization was very high when compared to unsterilized pith (Table 24). The 
coir pith was decomposed by adding urea, then inoculating Pleurotus platypus 

and incubating for 60 days. 

In another experiment decomposed coir pith was mixed with coconut 
water and inoculated with Trichoderma. The population of Trichoderma 

Table 24. Population dynamics of Trichoderma spp. in decomposed coir pit}} (cfu,e x 10<1) 

Days after inoculation 

10 30 

Isolate Initial sample 
population Sterile Unsterile Sterile Unsterile 

NRLM 15.6 436('.7 4.7 1800.0 0.:-\ 

NRL 35.9 6666.7 5.7 3666.7 12.3 
P26 90.5 9066.7 12.0 9420.0 7.7 
* Population per 9 of decomposed coirpith on dry wt basis 
NRLM - Nuclear Research Laboratory Mutant. 

Table 25. Population dynamics of Trichoderma spp. in coconut water amended coirpith 
(cfu x 101 per gm of coir pith on dry weight basis) 

Isolate 

NRLM 
NRL 
P26 

Initial 
Popu-
lation 

0.87 

0.22 

3.57 

5 

Sterilized Unslerilized 

66.0 1 1 II 

733.6 10.3 

9170.1 27.2 

Days after inoculation 

l[) 20 

Sterilized Unsterilized Sterilized lJlbteri[izecl 

1087 36.7 106,:) 110 
17.3 184 14.7 14.7 

11163.7 29.4 10646 1 22.0 

isolates was high in sterilized medium when compared to unsterilized medium 
(Table 25). Coir pith could be effectively utilised as a carrier medium for 
Trichoderma for application in the field. 

ENT. Xl (813) 

BIOECOLOGY AND MANAGEMENT OF MEALY BUGS INFESTING 

BLACK PEPPER 

(K.M. Abdulla Koya, S. Devasahayam and M. Anandaraj) 

Surveys conducted in Wynad district in farmers' fields revealed that 20 to 
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80 per cent of the vines had incidence of this pest during monsoon period. 
However. the incidence ranged from 4.4 to 17.8 per cent during summer months. 

Studies on nature of damage caused by mealy bugs showed that they are 
present on main roots as well as secondary and tertiary roots. Their presence 
was noticed even up to a depth of 2 feet. Many of the vines having mealy bugs 
were also affected by Phytophthora foot rot disease and such vines exhibited 
yellowing. defoliation and wilting. 

Seven host materials such as elephant foot yam. colocasia. tapioca, coleus, 
potato. pumpkin and squash were evaluated for culturing mealy bugs. 
Pumpkins and squash were most ideal for culturing. 

Preliminary field trials conducted with insecticides. neem products and 
organic products indicated that chloropyriphos 0.1% and quinalphos were most 
effective when the root zones were drenched with the insecticides. 

CROP PROT 12(813) 

SCREENING OF BlACK PEPPER GERMPlASM FOR REACTION TO 
INSECT PESTS 

(K.M. Abdulla Koya and S. Devasahayam) 

The high yielding varieties viz .. Panniyur-2, Panniyur-3, Panniyur-4, 
Panchami. Sreekara and Subhakara were screened for the incidence of poilu 
beetle on the berries. All the varieties were found susceptible to the pest. The 
infestation ranged from 3.7 per cent in Panniyur-3 to 14 per cent in Panchami. 
Also, eleven wild Piper nigrum accessions available at Peruvannamuzhi farm 
were screened for the incidence of poilu beetle on the berries. All the 
accessions were found susceptible and the percentage infestation ranged from 
8.3 to 27.4 per cent. 

ICAR AD -HOC PROJECTS 

NATIONAL NETWORK ON PHYTOPHTHORA DISEASES OF 
HORTICULTURAL CROPS (PHYTONET) 

(Y.R. Sarma and M. Anandaraj) 

During this year, National Repository of Phytophthora (NARPH) was 
started and 258 isolates from 14 host plants were deposited. Nine P capsici 

71 



, 
•• '1'-.. '.~ .-: .. ~ 

I •• ~ ~, ~:.~ IISR ANNUAL REPORT 1998 :! . •• • 

72 

isolates from black pepper were studied for the morphological character in 
detaiL Sporangia I characters of new isolates from crops like tapioca, vanilla, 

nutmeg, bautinia and P chaba were studied, Protocols for the isolation of DNA 
from Phytophthora as well as from black pepper has been standardised, 
Induction of PR-protein during pathogenesis has been studied, The activity of 
defense related enzymes like ~-1,3 glucanase and PAL were estimated, A total 
of 160 Trichoderma isolates and 155 bacterial isolates were screened for the 
antagonism to P capsici in uitro, Three field trials are in progress at different 
locations, Reprints of full papers on Phytophthora and related references were 
collected, catalogued and indexed, 

ICAR AD HOC PROJECT 

BIOLOGICAL CONTROL OF PLANT PRASITIC NEMATODES OF 
MAJOR SPICE CROPS 

(K.V. Ramana, Santhosh J. Eapen & M.A, Arabi Mohamed Saleh) 

Thirty root samples of ginger along with rhizosphere soil were collected 
in a random survery undertaken in four districts of Kerala viz" Vv\Jnad, Kannur, 
Kasargod and Cali cut for isolation of naturally occurring BCAs (Fungi and bac
teria), From these samples 20 each of bacterial and fungal isolates were 
obtained, The methods for culturing and maintaining pure cultures of 
microoranisms were standardized, For long term storage of fungal cultures, 
Potato Carrot Agar medium or liqUid paraffin was used, Trichoderma spp., 
Paecilomyces lilcinus, Verticillium chlamydosporium and Pseudomonas fluo' 
rescence were isolated using specific, selective or semi-selective media. \0ri
ous protocols for testing the bio-efficacy of test organisms on nematode sup
pression were also standardised, 

All the fungal and bacterial isolates were tested for their suppressive 
effects on nematode hatching in the laboratory bio assays, There was a signifi
cant suppression (>80%) in the hatching of nematodes treated with the fungal 
isolates (No, 4, 5, 7, 8, 11, 14, 16, 23, 25 and 29) Further. 9 isolates also 
showed parasitization of nematode eggs. Among 29 bacterial isolates, isolate 
No. 1, 3, 4, 5, 8 and 10 caused 80 per cent or more mortality to second stage 
juveniles of root knot nematodes, 
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Final report (ICAR ad-hoc research scheme) 

BIOLOGICAL CONTROL OF SCALE INSECTS INFESTING BLACK 
PEPPER 

(5. Devasahayam, K.M. Abdulla Koya, S. Selvakumaran and Mini Kallil) 

Documentation of natural enemies of scale insects 

Surveys were conducted in major black pepper areas in Kerala, Kama
taka and Tamil Nadu to document the natural enemies of scale insects infesting 
black pepper. Twenty one species/genera of natural enemies were recorded 
on Lepidosaphes piperis and Aspidiotus destructor, two major species of 
scale insects infesting black pepper in India, among which Mallada boninensis, 
Chi/ocorus nigrita, Pseudoscymnus sp. Adelencyrtus sp. and Encarsia citrina 

were new records. Aphytis sp .. Pseudoscymnus sp. and C. circumdatus were 
widely distributed in the areas surveyed. 

Biology of natural enemies 

The predatory potential and life cycle of Chi/ocorus circumdatus and 
C. nigrita were studied in the laboratory to determine their sUitability for the 
control of scale insects in the field. Among the two species of Chi/ocorus, 
C. nigrita had more potential as a biocontrol agent of L. piperis, the adults 
feeding on 27.0 ± 11.5 scale insects per day. C. circumdatus fed more 
voraciously on A. destructor, the adults feeding on 37 .8± 11.4 scale insects 
per day. 

The total life cycle in C. circumdatus and C. nigrita was completed in 
22.6 ± 1.9 and 29.9 ± 2.5 days, respectively. The fecundity of females was 
270 ± 100.0 and 101.2 ± 42.7 eggs and adult longevity 32.0 ± 14.4 and 
55.7 ± 13.3 days respectively in C. circumdatus and C. nigrita. 

Standardization of techniques for mass rearing of natural enemies 

Techniques were standardized for mass rearing of C. nigrita and 
C. circumdatus in the laboratory. Pumpkins (Cucurbita moschata) were the 
most suitable for the multiplication of the host scale Aonidiella orienta/is and 
the predators. The critical stages of crawler production and inoculation periods 
[or raising A. orienta/is cultures on pumpkins were determined. Crawler pro
duction was maximum 25-27 days after inoculation and nine pumpkins could 
be inoculated with A. orienta/is from a single mother pumpkin within a period 
of 6 days. The pumpkins with the established scale insects could be used as 
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Legends 

Fig. 4. Biological control of scale insects infesting black pepper 

a. Chi/oco,.us nigrita h. Mass rearing of pred ator c. Collection of eggs of 
predator for field release d . Reduction in scale infestation on released vines 
(right). 



( R 0 P 

food materials 12 days after settlement of crawlers. The optimum population 
levels of predators that could be maintained on a single pumpkin infested with 

A orienta/is was determined as 75 and 35 individuals of C. nigrita and 
C. circumdatus, respectively. 

Evaluation of C. nigrita for the control of L. piperis 

Evaluation of C. nigrita in the field at Wynad {Kerala} for the control of L 
piperis indicated that release of 125 eggs per vine {5 releases at 7-10 day 
intervals} during April-May reduced the population of scale insects by 45 
per cent. 

Evaluation of C. circumdatus for the control of A. destructor 

Evaluation of C. circumdatus in the field at Wynad (Kerala) for the con
trol of A destructor indicated that release of 85 larvae per vine (5 releases at 
7 -1 0 day intervals) during October-December reduced the population of scale 
insects by 69-92 per cent. 

Integrated control of scale insects 

The toxicity of plant and organic products such as neem oil 0.3% and 
0.6%. Neemgold 0.6% and fish oil rosin 3% to L piperis and A destructor 
was determined along with the insecticides monocrotophos 0.1 % and dimethoate 
0.1 %. All the plant and organic products were effective in reducing the popu
lation of L piperis and were on par with the insecticides; in the case of 
A destructor. fish oil rosin was more effective among the various products. 

The toxicity of monocrotophos 0.1%, dimethoate 0.1% {recommended 
for the control of L piperis and A destructor}, neem oil 0.3% and 0.6%, 
Neemgold 0.6% and fish oil rosin 3% to C. nigrita and C. circumdatus was 
determined. Monocrotophos and dimethoate were toxic to C. nigrita up to 
7 and 1 days, respectively, after treatment. These two insecticides were toxic 
to C. circumdatus up to 15 to 7 days, respectively, after treatment. Neem oil, 
Neemgold and fish oil rosin were safe to the predators and no mortality was 
observed even on the day of spray. 

The trials indicated the feasibility of utilization of plant and organic prod
ucts along with release of Chi/ocorus spp. for the integrated management of 

scale insects infesting black pepper. 
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SOCIAL SCIENCE 

EXT 1(813) 

INCREASING PRODUCTIVITY OF BLACK PEPPER AND CARDAMOM 
THROUGH LARGE SCALE DEMONSTRATION OF IMPROVED 
TECHNOLOGIES IN FARMER'S FIELD 

(A.K. Sadanandan, Jose Abraham, V.S. Korikanthimath, Rajendra Hedge and 

M.N. Venugopal) 

Cardamom 

As performance of cardamom is location specific. need based on-farm 
trials were conducted in Kodagu district. Karnataka in seven locations to assess 
the production potential of cardamom by adopting "High Production Technol
ogy" (HPT) in specific situations as follows. 

Comparative performance of sole crop of cardamom and coffee 

As there has been a quantum jump in the price of coffee in the recent 
years. a study was initiated during 1993 to investigate the performance of sole 
crop of coffee both Arabica and Robusta vs sole crop of cardamom to workout 
the economic analysis under the same set of agro-ecological conditions. 

i) Cardamom vs Robusta Coffee 

The average yield of cardamom for four crop seasons was 335.75 g/ 
acre. The average yield of Robusta coffee for the same period (1994-95 to 
1997-98) was 962.50 kg/acre. 

ii) Cardamom vs Arabica Coffee 

Cardamom yield was 682 kg (dry)!ha in 1997-98 crop season. Arabica 
coffee yield was 1510 kg/ha in 1997-98. The average yield of cardamom for 
three crop seasons cultivated on steep slope was 560.33 kg (dry)!ha. Simi
larly. the average yield of cardamom for four crops seasons cultivated on marshy 
land (1994-95 to 1997-98) was 715.25 kg (dry)/ha Sole crop of cardamom 
which replaced Arabica coffee recorded an average yield of 970 kg (dry)/ha for 
three cropping seasons. The growth and yield of cardamom grown purely 



/ 
~ .. 
~Ii.~~. 

rj ~.J.I 
'&~~"iWW"ittil ,ifilf 1B ,ru U"J.,< SOCI!L I'lfHCf •• ;: ' .. • 'f • •• • 

organically (using vermi compost) and cardamom grown in trench system are 
being monitored. 

STAT VI (813) 

ECONOMICS OF GINGER CULTIVATION 

(Jose Abraham) 

Collection of primary and secondary data on components of cost on 
various inputs like planting material, labour, fertilizer and other inputs were 
done. Tentative estimates of cost of production of ginger (green) were worked 
out as Rs. 7.44/kg. Major components of cost in ginger production are the 
cost of planting material and labour which comes about 40% each approxi
mately. The cost of other inputs like FYM, chemical fertilizers and plant 
protection chemicals together constitute the remaining 20% of the cost. The 
productivity under scientific management was assumed to be 16 t/ha for a seed 
rate of 2 t/ha and the losses due to soft rot and bacterial wilt are considered 
moderate. However, under actual field conditions, the incidence of disease was 
severe and in varying degrees affecting the productivity drastically. 

EXT IV (813) 

TRAINING OF RESEARCH AND EXTENSION WORKERS 

(M,S. Madan and P. Rajeev) 

The sole objective of the project is to extend the technologies developed 
by the institute to the needy farmers and the same was achieved through direct 
as well as indirect training and extension activities. 

Training programs conducted were: 

" Spices Production Technology - For Officers from North-Eastern States 

, Nursery Management in Spices 

• Spices Production Technology 

, On-farm Processing of Spices 

Sixty-one officers from nine States were trained during the period 
1998-99. More than 150 farmers from various parts of country were given 
awareness training on spices production technologies developed in the 
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Institute. About 146 students from various agricultural universities were given 
exposure to developments in spices research at the Institute. Eleven officers/ 
managers from govt. organizations were given one-day orientation training at 
the Institute. 

ECON. 1(813) 

ECONOMICS OF SPICES PRODUCTION AND MARKETING 

(M.S. Madan and Jose Abraham) 

Creation of database 

Through desk research, available secondary data on area, production, 
productivity and prices for commercially important spice crops were collected 
to create a spice database. Primary data collected through field surveys were 
analysed and added to the database. 

Estimation of cost of cultivation 

A Rapid Rural (Market) Appraisal (RRA) was carried out in the spice 
districts of Kerala i.e. Wynad and ldukki and Coorg district of Karnataka to 
collect information on production and post-harvest practices including market
ing of spices. Based on the RRA information, questionnaires were prepared to 
conduct survey on ginger and pepper and pre-tested in the spice districts of 
Kerala (Wynad and Idukki). The preliminary survey has revealed certain charac
teristic changes like predominance of mixed cropping system, improvement in 
productivity etc. in the spice production system. Cost of cultivation for pepper 
was worked out using the preliminary (pre-testing) and RRA data collected. 

Technology evaluation 

Under the 'economic evaluation of technology' program proven tech
nologies for smali-scale/cottage units to produce value added spice products 
were worked out 

Rapid Multiplication Technology for production of rooted pepper cuttings 
is the proven available technology, which proVides an opportunity to start a 
profitable small-scale venture to produce 15000-20000 nos./yr. Financial analy
sis carried out reveals the fact that the unit with payback period of less than 2 
years (Fig.5 ) will yield the benefit cost ratio of 2.2. and the estimated cost is 
Rs. 3.16/cutting. 
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Fig.5. Cost and returns in production of rooted pepper cuttings 

Table 26. Production budget for black and white pepper (Cost per 100 kgs of green pep. 
per harvested) 

Cost items 

Picking (harvesting) spikes 
Separating berries (threshing) 
Soaking in water (for 7 days) 
and removing skin. 
Drying. Cleaning and packing 

Total 
Sale proceeds 
Returns 
Net Returns 

Black pepper 

120.00 
30.00 

60.00 

210.00 
2640.00 
2430.00 

Cost (Rs.) 

White pepper 

120.00 
120.00 

90.00 
30.00 

360.00 
3360.00 
3000.00 

570.00 

Note: 1. Labour cost Rs. 60/day (an average of male. female. child and family labour wages) 
2. 100 kg green harvest of pepper can give either 33.33 kgs of black pepper or 2S kgs 

of white pepper on processing. 
3. White pepper price Rs. 1. 20/kg (1996·97). Black pepper price Rs. SO/kg. (1996-97) 
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The standardised IISR technology to make white pepper can earn an 
extra benefit of Rs.570/-per 100 kgs of green pepper harvested and proc
essed over the traditional practice of making black pepper (Table 26). 

A cottage industry with an initial investment of less than Rs. 5000 for 
making pepper in brine fetches Rs. 715/quintal (green harvest) as extra income 

over the black pepper. 

With an initial investment of Rs.1 O. 000 a cottage unit to make salted 
ginger can earn the benefit cost ratio of 1.85. 

The above products i.e .. white pepper. pepper in brine and salted ginger 
has good demand not only in the export market but also in the domestic 
market. 

Impact analysis 

Under the programme to study impact of technology on improving pro
duction level. evaluation of chemical control measures against foot rot disease 
of black pepper is being carried out. 

CLOSED PROJECT : Final Report 

EXT. III (813) 

CONSTRAINT ANALYSIS IN CARDAMOM PRODUCTION -
A SYSTEM APPROACH 

(P. Rajeev and V.S. Korikanthimath) 

The broad objective of the study is to identify and analyse the major 

constraints faced by the cardamom growers in viable cardamom production. 

The specific objectives of the study are as follows. 

1. To identify the constraints as perceived by the growers of viable 

cardamom production. 

2. To classify and measure the identified constraints faced by the 

growers. 

3. To analyse and study the impact of major constraints faced by the carda

mom growers. 
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The data for the study was collected using a semistructured intervtew 

schedule with open-ended questions from a sample of 20 estates located in 

Coorg district 

Results and Discussion 

The data collected through ex-post facto survey was subjected to rigorous 

qualitative and appropriate statistical analysis. Several constraints as perceived 
by the sample of growers were identified. Variation in availability of labour and 
related management issues, rampant occurrence of katte disease, scarce supply 

of elite planting material, low germination in on farm nurseries, scarcity and 

quality constraints of organic manure, soil erosion problems, recent low and 

fluctuating prices and lack of local auction facilities were identified as some of 

the major constraints of profitable cardamom production. The details of rank 

order of constraints based on percentage of responses of samples and their 

classification are furnished in Table 27. 

Table 27. Constraints of cardamom production 

Area Constroints Classification % of Rank 
response 

Planting material Low germination Knowledge 70 3 
& Nursery percentage constraint 
management Scarcity of quality Infrastructure 30 7 

piantmg materials constraint 
Failure of tissue Conviction 
cultured plants constraint 20 9 

Nutrition Scarcity Infrastructural of 65 4 
Management organic manure 

Quallty aspects 
constraints 

Transportation 
Soil erosion Leaching and gully Knowledge 25 8 

formation constraint 

Pest and dlsease Detection and Knowledge 75 2 
Management management of constraint 60 5 

Katte 
Persistence of stem 
borer and root grub 

Labour Changes in labour Socia-economic 80 1 
management availability constraint 

Marketing Absence of local Socia-economic 60 6 
auction centre and constraint 
price fluctuation 

81 



" .. ~ 
.~l~ j •• ~ \, t::' IIIR lRNUll REPORTl99S :t • 

82 

.,. 
• Socio-economic constraints 

Low price for cardamom in recent years is turning out to be a major 
disincentive for consistent management of the crop. During the period 1988-
1998 the average price of cardamom at Sakleshpur Auction Centre (nearest 
auction centre to Coorg District) was only Rs. 255/-. The details of year wise 
average price realised are furnished in Table-28. Because of low prices there 

seems to be a gradual shift in area under sole crop of cardamom in favour of 

component crops like coffee and pepper which is reflected in the decline in 

area under pure crop of cardamom in Coorg district from 14,000 ha in 1988 

to 1l,990hain 1997. 

Cardamom is a labour intensive crop, which requires manual labour 

throughout the year to carry out cultural practices. The crop in the bearing 
stage requires on an average of 208 person-days per acre/year. Harvesting 

operation alone consumed 122 person-days. 

Changes in labour availability pattern are perceived to be a major factor 
that would influence a viable cardamom sector in future. As 80')\) of the grow

ers perceived scarcity of labour and escalating wages, an analysis of labour 

Table 28 Auction Price of Cardamom in Karnataka 

Year Average Price 
(April-March) (Rs.!kg) 

1987-88 139.08 
1988-89 128.95 
1989-90 220.87 
1990-91 302.17 
1991-92 227.37 
1992-93 335.25 
1993-94 396.91 
1994-95 286.00 
1995-96 188.97 
1996-97 312.02 
1997-98 266.59 
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markel in Coorg district was carried out as a part of the survey, Following 

structural changes in labour market are tracked, 

1. Declining permanent and family labour: Thirty five per cent of the perma

nent labour force have moved out from surveyed estates. The age-old tradition 

of family labour is also showing a declining trend as members of the labour 
family opt for other remunerative avocations, 

2. Dependence on contract labour: A proportional analysis of labour 
use pattern showed that on an average 65.8'Yt, of total labour requirement 
is met through contract labour (on work basis and daily wages) to carry 
out operations like shade lopping, harvesting etc. However. routine operations 
like mulching, fertiliser application. irrigation. plant protection, weeding 
and drying are employed through permanent labour, which constitute 30,29% 
of total mandays requirement. Trashing is employed through contract on 
daily wages. 

3. Changes in wage structure and role of middlemen : The wages of 
permanent labour and other fringe benefits like gratuity. medical 
allowance, etc are fixed through a tripartite arrangement involving the 
state landowners and labourers. However. the system of employing contract 
labour on work basis or daily wages are perceived to be more costly. 
In addition. the growers have to bear the commission for the middlemen/ 
contractors and more often transportation charges when the labour is brought 
from outside. 

4. Changes in labour settlement: The Government has come up with a scheme 
of issuing revenue free lands to landless labourers as an egalitarian measure. 
Though exact figures on the extent of benefit acquired through the scheme is 
not available. evidence of the survey indicates that many of the labourers who 
used to work as permanent have opted to move out from the labour quarters 
within the estates and to work on contract basis. 

5. In-migration of labour 

Consequent to the spread of contract labour system, there is high in-
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migration of labourers from adjoining districts and states like Kerala and Tamil 
Nadu during peak seasons of farming. 

The cardamom growers perceived a general decline in labour efficiency 
coupled with difficulty in mobilising local labour in cardamom estates. Though 
the labour market in the district is emerging out to be more competitive and 
flexible due to contract labour system, there is an impending need for appropri
ate organisational innovations, management and legislation to improve labour 
use efficiency. 

TECHNOLOGY ASSESSED AND TRANSFERRED 

Biological control of foot rot of black pepper 

Management of foot rot disease of black pepper involves an integrated 
approach involving phytosanitation, cultural practices, chemical and biological 
controL 

Phytopthora capsici survives in soil and at the onset of monsoon with 
increase in soil moisture P capsici population also increases, To prevent the 
population build up P capsici antagonistic fungi such as Trichoderma 
harazianum and Gliocladium virens are added along with organic matter for 
each vine. The inoculum of T harzianum or Gvirens are grown on either 
sorghum meal or coffee husk is mixed @ SOg/kg of neem cake and applied 
around the base of each black pepper vine. When Trichoderma is applied 
copper fungicide such as copper oxychloride or bordeaux mixture should not 
be applied to the soiL However Bordeaux mixture spray on the foliage to pre
vent aerial infections may be given. A second dose of SOg inoculum is applied 
during August to September. 

The biocontrol inoculum can also be mixed with coffee husk, tea waste or 
farm yard manure. 

Biological bontrol has to be followed with other management practices to 
manage Phytophthora foot rot. 



EDUCATION AND TRAINING 

KRISHI VIGYAN KENDRA, (IISR) 

A total of 47 training programmes were conducted in Horticulture, 
Fisheries, Agronomy & Animal Science during 1998. The details of training 
programmes are given below: 

SLNo. Category of trainees No. of 
training 
programmes 

1 Practising farmers 23 

2 Rural youth 16 
3 Extension functionaries 8 

TOTAL 47 

Male 

634 

148 
144 

926 

Female 

191 
119 

32 

342 

Total 

825 
267 
176 
1268 

It was also associated with Kisan Melas and Exhibitions conducted at 
various parts of the district in collaboration with Department of Agriculture and 
other organisations as furnished below. 

51. No. Period Place Organised by 

1 5.2.98 to 10.2.98 Calicut Calicut Agri-Hort. SOciety in 
connection with Calicut Flower 
Show'98 

2 10.5.98 to 12.5.98 Mavoor In connection with Silver Jubilee 
Calicllt Celebration of Farm & Home of 

AIR, Calicut 
3 24.10.98 to 25.10.98 Kappur Inauguration of Kappur watershed 

Edappal programme 

A total of 9 radio talks were delivered during the period and 12 popular articles were also pub
lished. 

On farm testing programs 

a) Control of irregular bearing in mango 

This programme is aimed at control of irregular bearing in mango cv 

Olour which is very delicious and a choice variety of the district. In this 
programme five trees each of 10, 15 and 25 years of age were selected and 
flowering indUCing chemical Paclobutrazol (cultar) was applied @ lOml, 15ml 
and 20m!, respectively per tree by August 1998. The results are awaited. 
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b) Integrated management of Phytophthora foot rot of black pep· 
per through the use of cultural practices and biocontrol agents 

In this programme five pepper farmers were selected from Chakkittapara 

and Changaroth Panchayat of Quilandy taluk. Biocontrol agents uiz. Trichode

rma spp. was given as critical input to cover 200 vines for each farmer. The 

bio-agent has been applied along with 1 kg neem cake/5kg FYM at the rate of 
50g of culture/vine during the South-West-monsoon and cultural operations 

like making a mound to avoid water logging and mulching have been done 
around the vines. The incidence of wilt or other diseases are being monitored. 
The application of biocontrol agent was found effective in 3 plots and minor 

incidence of disease was reported in 2 plots. 

c) Feasibility of composite fish culture with varying feeds 

Under this programme. fingerlings of Rohu and Mrigal were released as 
critical inputs in one pond during August 1998. Observation of various growth 

parameters is being monitored. 

d) Study of efficacy of phytollacca in bovine mastitis 

The programme was initiated and about 15 cases registered in the Plant 
and Animal Health Centre of KVK has been tested so far. Phytollacca has been 
found very effective in chronic case mastitis to restore production where antibi· 
otics are ineffective but is ineffective in acute cases where antibiotics are 

effective. 

In addition to the above, the following programs were also taken up by KVK. 

i) Horticulture therapy programme 

Mentally unhealthy people are engaged in various horticulture-related 

activities such as planting and care of vegetables, ornamentals etc. and thus 
they are brought slowly to lead normal life. This programme has shown en· 

couraging response and will be continued. 

ii) Vikas Volunteer Vahini Club in association with NABARD and 
South Malabar Gramin Bank 

During the period, various training programs such as bush pepper 
production, vermicomposting, pickling of seafood, nutrition garden, biocontrol 
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of Phytophthora foot rot of black pepper etc. were organised by the club in 
association with KVK. A study tour was conducted for the members of the club 
in various ICAR research institutes of the state to familiarise them with the 
latest research work carried out in these centres. A one-day coconut seminar 
inaugurated by Dr. H.P. Singh, Horticulture Commissioner. New Delhi was also 
organised on 18.4.98 under the club in which around 300 farmers attended. 

iii) Plant and Animal Health Centre 

A Plant and Animal Health Centre is working under KVK catering to the 
needs of farmers of the locality which attended a total of 1131 cases during the 
year. In addition to consultancy services, an Artificial Insemination unit is also 
working under this centre. This centre has contributed an amount of 
Rs. 31.310/- to the revolving fund of KVK during current year 

iv) Revolving fund 

Under this programme, production of high value horticultural crops like 
Orchids. Anthurium and other useful plants are undertaken. During 1998 plant
ing materials for about Rs. 0.68 lakhs were sold. At present the revolving fund 
is worth Rs. 2 lakhs including the cost of planting materials available for sales. 

Farm Development 

Seedlings of high yielding Mohitnagar varieties of areca nut were planted 
in KVK farm during the period as a demonstration unit and for seed nut produc
tion. In addition, around 60 different species of medicinal plants were collected 
from Kottakkal Arya Vaidya Sala, and this will be planted this season to develop 
mto a model medicinal plant demonstration unit. A scion bank of selected high 
yielding varieties of cashew was also established well. Red tilapia fish was intro
duced in KVK farm to study its feasibility as a component in fresh water fish 
culture. The growth of the fish is satisfactory and the first batch of fish intro
duced was also harvested. 

Radio Talks from IlSR and KVK 

Veena, 5.5. 'Mode of spread of foot rot and its management', AIR, 
Kozhikode. 
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John Zachariah, T. 

Santhosh J. Eapen 

Mathew. P.A. 

Ravi, S. 

Manoj. P.S. 

Femeena Hassan 

Prakesh, K.M. 

'Harmful effects of chemicals used in food products for 
quality improvement". AIR. Kozhikode. 

'Nematodes and spices', AIR, Kozhikode. 

'Foot rot disease in pepper and its control'. AfR, 

Kozhikode 

'Processing for making white pepper', AIR Kozhikode. 

'Grafting in black pepper', AIR Kozhikode. 

'Rabbit rearing and its economic aspects'. AIR. 

Kozhikode. 

'Improved method of processing turmeric', AIR, 

Kozhikode. 

'Manuring of pepper', AIR, Kozhikode. 

'Cultivation of fresh water prawns', AIR. Kozhikode. 

'Different preservation methods of fish, AIR, 

Kozhikode. 

'Breeding techniques of ornamental fishes'. AIR. 

Kozhikode. 

'Manuring of tree spices', AIR. Kozhikode. 

Korikanthimath, VS. 'Development of agriculture in Coorg District'. AIR. 

Rajendra Hegde 

Ankegowda, S.J. 
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Madikeri. 

'Water management in cardamom', AIR. Madikeri. 

'Management of pepper wilt", AIR. Madikeri. 

'Integrated management of pests & diseases of carda

mom', AIR. Madikeri. 

'Scope for cultivation of non-traditional spice crops in 

Kodagu', AIR Madikeri. 

'Need for scientific attitude', AIR, Madikeri. 

'Black pepper propagation and planting', AIR. Madikeri. 
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LECTURES DELIVERED 

5.5. Veena 

1. 'Disease management in black pepper' to Agricultural officers meeting, 
Spices Board, Cali cut. 

2. Foot rot management, Chakkittappara Panchayat. 

3. Importance of biocontrol, Meppady Panchayat. 

T. John Zachariah 

1. Harvest and post harvest technology of spices - Summer school, c.P.c.R.!. 
Kasargod. 

2. 'Post harvest products from spices' one day workshop organised by In
dian Junior Chamber at Hotel Malabar Palace, Calicut. 

3. 'Post harvest processing of pepper' at the Annual Conference of UPASI, 
Coonor. 

4. Post harvest processing techniques in spices at the Post Graduate Di
ploma course of Goa University. 

V.S. Korikanthimath 

Scientific cultivation of cardamom and pepper, Indian Institute of Planta
tion Management, Bangalore. 

Rajendra Hegde 

1. Spice production - Constraints and solutions, Farmers meet, Shanthali, 
Kodagu. 

2. Management of pepper gardens for sustainable production, Farmers meet, 
Sirsi. 

3. Production Technology for cardamom and pepper. Farmers meet, 
Sampaje, Kodagu. 
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AWARDS AND RECOGNITIONS 

1. Dr.J.S. Pruthi Award lor the best research paper published in Journal of 
Spices and Aromatic Crops. Vo1.6.1997 to Dr. PN Ravindran, 
R. Balakrishnan and Dr. Nirmal Babu. 

2. Silver Jubilee Medal Award 1998 for outstanding contribution in vegetable 
research, Indian Society of Vegetable Science, Varanasi to Dr. K. V. Peter. 

3. Silver Jubilee Memento awarded for appreciation of seLVices rendered to 
Indian Society of Vegetable Science 1998 to Dr. KV Peter. 

4. Allahabad Agricultural Institute Award 1998 for the best paper presented 
at National Symposium on "Combating pollutants accumulation in ecosys
tem for sustainable agriculture" to Dr. A.K. Sadanandan. 

5. Young Scientist Award 1998 from Kerala Science Congress, Govt. of Kerala 
to Dr. Femeena Hassan. 

LINKAGES AND COLLABORATION 

Agency 

Spices Board, Kochi 

Directorate of Arecanut and 
Spices Development, Calicut 

Department of Agriculture! 
Horticulture of States 

Kerala Agricultural University 

Calicut University 

Regional Research Laboratory, 
Thiruvananthapuram 
Centre for Water Resources 
Development and Management, 
Calicut 

Linkage 

Director, llSR. is a member of the 
Board 
Collaboration for planning 
and monitoring of developmental 
schemes implemented by 
DOAC, MOA. Govt. of India 
Transfer of technology, 
Technology assessment and 
Refinement (TAR) 
PG Centre for Post Graduate 
Research, TAR 
PG Centre for Post Graduate 
Research, MOU for teaching 
M.Sc Biotechnology 
Research collaboration, partner 
in pepper technology mission 
Research collaboration, 
lnvestigatorship in adhoc 
schemes 



Centre for Electronic Design and 
Technology, Calicut 
Farm Information Bureau, 
Govt. of Kerala 
SV University, Tirupathi 

Regional Research Laboratory, 
Jammu 
Bureau of Indian Standards 

NABARD, Canara Bank. 
State Bank of India 

llNK16! 

Technical collaboration, 
computer database 
Transfer of technology 

Research collaboration for viral 
diseases 
Technical collaboration for 
biofermenter technology 
Technical and scientific coll
aboration to chalk out specification 
Interface with KVK , 
Peruvannamuzhi for funding 

ALL INDIA COORDINATED RESEARCH PROJECT 
ON SPICES (AICRPS) 

The All India Coordinated Research Project on Spices (AICRPS) is the 
largest research network on spices operating in our country. It was initiated in 
1971 as a combined project on cashew and spices and was bifurcated into two 
independent projects with the head quarters of AICRPS at I1SR, Calicut. 

The AICRPS started during IV plan with four crops in four centres is now 
expanded to 12 major spices (black pepper, cardamom, large cardamom, 
ginger, turmeric, cinnamon, clove, nutmeg. coriander, cumin, fennel and 
fenugreek) in 20 coordinating and 8 voluntary centres based at 15 Agricultural 
Universities under 13 agro climatic regions of India. It has the mandate to 
develop location specific agro techniques under various agroclimatic regions. 

The research work is concentrated on all aspects of spices viz" crop 
improvement, crop production and post harvest technology and crop protec
tion, As on today the research work is executed through 80 projects under 
various disciplines supported by 53 scientists and 32 technical/auxiliary staff, 

The salient achievements are given below, 

Crop Improvement 

The AICRPS Centres strengthened the genetic resources by the addition 
of 40 new accessions of black pepper, 68 of ginger, 67 of turmeric, 16 of 
nutmeg, 19 of cinnamon, 89 of coriander, 22 of cumin, 60 of fennel and 76 of 
fenugreek. 
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In black pepper, Karimunda III acc. and open pollinated progenies oiz., 
4879, 5089 and 5621 are preforming better. The cardamom entries 
Veeraputhran, M-l and SKPT-14, ginger accessions uiz., Vengara, BDJR-1179 
and VI E8-2 and the turmeric entries uiz., PTS-4, JTS-16 and PTS-43 are 
promising. In seed spices, the coriander entries viz., LCC-128, LCC-15 and 
Acc. 745, the cumin entries EC-279081 and JF-94-37, the fennel entries UF-
125 and JF-200 and the fenugreek entries acc. 464, 504-1, CF-390 and JF-
102 are high yielders, 

Crop Production 

For vegetative propagation of nutmeg, grafting using two leafed stage 
root stock with both orthotropiC and plagiotropic scions recorded highest per
centage of success (53 and 50 respectively). 

The ideal date of sowing at Jobner was first week of November, which 
recorded a higher grain yield (1198 kg hal) with maximum B:C ratio of 1.96. 
The optimum fertilizer dose and spacing for coriander at Kumarganj was stand
ardised as 60:30:3(} kg NPK ha I and 30xlO cm. In fenugreek. the optimum 
spacing was standardised as 15xlO cm and sowing at first week of October 
under Coimbatore condition. 

In ginger, the accessions V
1
S

I
-8, SG-55.3 and SG-54 and in turmeric the 

accessions Kurtan Tanake, PTS-lO and PCT-lO are promising for quality. 

Crop Protection 

For the control of nursery diseases of black pepper solarisation of potting 
mixture and spraying and drenching with 1% bordeaux mixture at fortnightly 
intervals was effective and produced quality cuttings. 

For the control of cardamom thrips and borer, Phorate @ 109 per clump 
followed by two sprays of Phosalone (0.05%) during May and August was 
effective. 

In turmeric, the entries Kohinur and G.L.Puram are resistant to leaf spot 
diseases caused by Taphrina maculans. In seed spices, the coriander entries 
RCr-41, CC-462, ATP-77, JCo.64 and Pant Haritima, the cumin entries RZ-
19, EC-232584, EC-84-1 and EC-73-1 and the fenugreek entries UM-Il7, 
UM-128, UM-140, UM-302 and UM-9 are tolerant to major pests and 
diseases. 
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The AICRPS Centres took up the production of quality planting material 
and distributed to various agencies and progressive farmers. During the 
reported year, the centres produced and distributed 99,334 number of rooted 
black pepper cuttings, 1776 cardamom clones, 619 cinnamon seedlings, 211 
nutmeg grafts, 0.73 tonnes of ginger, 8.4 tonnes of turmeric and 25.2 tonnes 
of seed spices. 
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Review articles 

Nirmal Babu. K .. Minoo. D .. Geetha. 
S.P .. Samsudeen. K., Rema. J .. 
Ravindran. P N. and Peter, K.V. 
1998. Plant Biotechnology its role 
in improvement of spices. Indian 
Journal of Agricultural Sciences 
68(8) 533-547. 

Peter, K.v. 1998. Spices diseases in 
India. Indian J. Agric. Sci. 
68(8) 527 532 

Rema. J.. Krishnamoorthy. B. and 
Mathew. P.A. 1997. Vegetative 
propagation of major tree spices -
a review. Journal of Spices and 
Aromatic crops 6(2):87-106. 

Research articles 

Devasahayam. S .. Anandaraj. M. and 
Ramana. K.V. 1998. Eco-friendly 
management of pests and diseases 
of spice crops. The Botanica 
48:95-102. 

Devasahayam. S and Abdulla Koya. 
KM. 1997. IPM in spices - Chal
lenges for the future. In: Reddy. 
P.P .. Kumar, N .KK and Verghese, 
A. (Eds.). Advances in IPM for Hor
ticultural Crops (pp. 157-164). As
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Devasahayam, S. and Leela. N.K. 
1997. Evaluation of plant products 
for antifeedant activity against poilu 
beetle (Longitarsus nigripennis 
Motschulsky), a major pest of black 
pepper. In: Reddy, P.P., Kumar. 
N.K.K. and Verghese, A. (Eds.). 
Advances in IPM for Horticultural 
Crops (pp. 172-174). Association 
for Advancement of Pest Manage
ment in Horticultural Ecosystems. 
Bangalore. 

Dhamayanthi. K.P.M. and John 
Zachariah. T. 1998. Studies on 
Karyology and essential oil constitu
ents in two cultivars of ginger. 
J. Cytol Genet. 33(2): 195-199. 

Femeena Hassan, 1998. Comparative 
evaluation of the products devel
oped from comminuted fish flesh 
with varying collagen content. Proc. 
Xth Kerala Science Congress. 

John Zachariah, T., Ravindra Mulge 
and Venugopal. M N. 1998. Qual
ity of cardamom from different ac
cessions. Developments in Planta
tion Crops Research. 
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Mathew and C.Kuruvilla Jacob pp. 
337340. 

John Zachariah, T.. Chempakam, B. 
and Sasikumar, B. 1998. Crude 
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fibre estimation in ginger - a retro
spect. Proceedings of XIIIth ISAS. 
National Symposium on Analyti
cal techniques - 2001,204-207. 

Korikanthimath. VS .. Ravindra Mulge 
and John Zachariah, T. 1997. Vari
ation in yield and quality characters 
of cardamom clones. J. Medicinal 
and Aromatic Plant Sciences. 
19(4) 1024-1027. 
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Hegde, Ravindra Mulge and 
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yield parameters of cardamom 
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Sciences. 20(3): 700-702 

Korikanthimath, VS and Ravindra 
Mulge. 1998. Assessment of elite 
cardamom lines for dry matter dis
tribution and harvest index. J. Me
dicinal and Aromatic Plant Sci
ences: 20(1):28-31. 
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M.M. 1998. Crop combination and 
yield pattern in coffee mix cropped 
with cardamom. J. Plantation 
Crops. 26(1)41-49. 
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S.J., Yadukumar, N., Rajendra 
Hegde and Hosmani, M.M. 1998. 
Mixed cropping of arabica coffee 
and cardamom: Influence on micro 
climatic and physiological charac
teristics. J. Medicinal and 

Aromatic Plant Sciences. 
20(2) 394-398. 
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S.J , Yadukumar, N., Rajendra 
Hegde and Hosmani, M.M. 1998. 
A study on micro climatic and physi
ological characteristics in coconut 
and cardamom mixed cropping sys
tem. Ann. Plant Physiology. 
11(2):107-110. 
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(Kannada). 10(6):21·23, 

Rajendra Hegde and VenugopaL M.N. 
1998. Organic ways to control pep
per wilt. Andolana (Kannada), 
4(201) 2, 

Rajendra Hegde, 1998. Improved 
methods of cultivation of pepper. 
Shakthi (Kannada), 42(159):2, 

Rajendra Hegde, 1998. Scope for cui· 
tivation of non traditional spices in 
western ghats, Maianadu !)arthe 
(Kannada) 3(5) 18. 

Rajendra Hegde and Korikanthimath, 
V,S, 1998, Cultivation of Ciuda· 
mom in coconut garden. Spice 
India (Kannda), 11(11) 2·3, 

Rajendra Hegde, Korikanthimath, VS 
and Chandravanshi, p, 1998. 
Water Management in cardamom. 
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Spice India. (Kannada) 11(12): 
19-21. 

Rema, J. and Krishnamoorthy. B. 
1998. Commercial exploitation of 
Chinese cassia (Cinnamomum cas
sia). Indian Spices. 35(4):2-4. 

Saju, K.A., Mathew, M.J. and 
Venugopal, M.N. 1998. Strategies 
to control viral diseases of carda
mom. Kisan World. 25(3):13-14. 

Sasikumar. B .. Rajiv, P. and Peter, KV 
1998. Scientific methods to en
hance cardamom produc
tivity. Karshakasree. pp26-27. 
(Malayalam). 

Sasikumar. B. 1998. Kasturi turmeric. 
Malayala Manorama. 18 May, 
1998. 

Sasikumar, B. 19')8. Pollination in 
black pepper. Malayala 
Manorama. 25 May, 1998. 

Sasikumar. B. 1998. Long pepper 
spices. Malayala Manorama. 1st 
June, 1998. 

Sasikumar. B. 1998. What is new in 
the biowealth of India? Malayala 

Manorama. 22nd June, 1998. 

Sasikumar. B. and Saji. K,V. 1998. A 
tribal medicine for piles. Malayala 

Manorama. 22nd June. 1998. 

Sasikumar, B. 1998. Varada - a new 
ginger variety. Spice India (Mal.) , 
11(3) 10. 

•• • 
Sasikumar, B. 1998. International ag-

ricultural research institutions in a 
fix. Yojana (MaL). 26(10):13-16 

Sasikumar, B. 1998. Vaccine yielding 
fruits and vegetables. Yojana (MaL). 
26(8) 31-32 

Sasikumar, B. 1998. Death bell for 
turmeric patent. Yojana (MaL). 
26(9): 1. 

Sasikumar, B. 1998. Nut anc! mace 
spice - Nutmeg. Indian Spice. 

34(3) 23 

Sasikumar. B. 1998. Biotechnology 
research makes strides - opposition 
also increases. Ka rsha kas ree 
(Mal)p.54-55 

Sasikumar, B. 1998. Farmer's right in 
jeopardy. Karshaka n. October 
1998.pp.63. 

Sasikumar, B. 1998. Long pepper-Not 
alone species. Indian spices. 
359(3):2. 

Sasikumar, B. 1998. Of Piper and 
gardening. Indian Spices. 3;:,(2):6. 

Sasikumar, B. 1998. Lessons not of 
less importance Biopiracy. Indian 

Spices. 35(1):6-7. 

Sasikumar. B. 1998. Black turmeric. 
Spice India (MaL). 11(9) 21. 

Sasikumar, B. 1998. MelOy turmeric 
is the disguise of Kasturi turmeric. 
Spice India (MaL). 11(6): 11. 
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Sasikumar, R 1998, Garlic 

India. (Mall 11(12):6-7, 
Spice 

Santhosh J. Eapen, 1998, Clonal 
propagation for quality cardamom 
planting materials. Karshakasree 
(Malayalam), January. 1998. 

Sarma, Y R" Anandaraj, M. and 
Rajan, P.P. 1997. Management of 
foot rot of black pepper-Biocontrol 
Strategies, Planter's Chronicle. 

555-558. 

Book/Chapters 

Peter, KV, 1998. Indian Institute of 
Spices Research ([n) Ghosh, S.P., 
Bhatnagar, P.S. and N.P. 
Sukumaran (Ed) 50 years of Horti
cultural Research, ICAR New Delhi. 
pp 73-81. 

Peter, KV 1998. Status and Devel
opment of Spices (In) Bose, TK 
et al (ed) Tropical Horticulture 
Vol. 1. Naya Prakash, Calcutta 
pp.641-645. 
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Peter, KV and Kandiannan, K 1998. 
Black pepper, Cardamom, Ginger, 
Turmeric, Large Cardamom, 
Allspice, Vanilla, Clove, Cinnamon, 

Nutmug (In) Bose. TK et al (ed) 
Tropical Horticulture Vol. I Naya 
Prakash, Calcutta pp. 646-730. 

Sadanandan, A.K. Krishnamurthy, 
K.S., Kandiannan. K. and 
Korikanthimath, VS (Eds) 1998. 
Proceedings of seminar, Water and 
Nutrient Management for Sustain
able Production and Quality of 
Spices. Indian Society for Spices. 
Calicut. 

Nirmal Babu. K Ravindran. P.N. and 
Peter. KV 1998. Protocols for 
Micropropagation of Spices and 
Aromatic Crops. (ed) Indian 
Institute of Spices Research , 
Calicut. 

Peter, KV 1998. Genetics and breed
ing of vegetables, ICAR, Krishi 

Anusandhan Bhavan. New Delhi. 
p.333. 

Sarma. YR, Anandaraj. M .. Ramana. 
KV and Venugopa!, M.N. 1998. 
Major disease of black pepper anel 
cardamom and their management. 
In: Pathological Problems o[ Eco
nomic Crop Plants and their Man
agement. S.M. Paul Khurana (Ed). 
pp. 281-293. Scientific Publishers. 
Jodhpur,lndia. 
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LIST OF APPROVED ON-GOING PROJECTS 

Crop Improvement and Biotechnology 

1. Gen 1 (813) 

2. Gen. IX (813) 

3. Gen. II (813) 

4. Gen VI (813) 

5. Gen Xlll (813) 

6. Hort IV (813) 

7. Gen VII. 1 (S13) 

8. Gen VII.2 (813) 

9. Gen X (813) 

10. Gen XII (813) 

11. Gen XIV (813) 

12. Hort II (813) 

13. Hort III (813) 

14. Biotech. II (813) 

15. Biotech. IV (813) 

16. Biotech. m (813) 

Collection, conservation, cataloguing and evaluation of 
black pepper germ plasm 

Collection, conservation, cataloguing and evaluation of 
cardamom germplosm 

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 Phytophthora, 

pests and nematodes 

Breeding cardamom for high yield and resistance to 

katte \lisease 

Cytogenetic investigations in black pepper anci relaled 
taxa 

Cytogenetics and reproductive biology of ginger alld 

turmeric 

Utilization of Piper colubrinum Link and P arboreum 
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 10 soft rot and bacterial 
wilt in ginger 

Biotechnological appmachcs for crop ;mprovemenl in 

black pepper 

Micropropagation o! blacK pepper 
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LIST OF APPROVED ON-GOING PROJECTS 

Crop Improvement and Biotechnology 

1. Gen.1 (813) 

2 Gen. IX (813) 

3. Gen. II (813) 

4. Gen. VI (813) 

5. Gen. XIII (813) 

6. Hort. IV (813) 

7. Gen. VII. 1 (81:1) 

8. Gen. VII.2 (813) 

9. Gen. X (813) 

10. Gen. XII (813) 

11. Gen. XIV (813) 

12. Hort. II (813) 

13. Hort. III (813) 

14. Biotech. II (813) 

15. Biotech. IV (813) 

16. Biotech. III (813) 

Collection, conservation, cataloguing and evaluation of 
black pepper germ plasm 

Collection, conservation, cataloguing and evaluation of 
cardamom germplasm 

Collection, conservation, cataloguing and evaluation of 
germ plasm of ginger and turmeric 

Collection, conservation, cataloguing and evaluation of 
germ plasm 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 Phytophthora, 
pests and nematodes 

Breeding cardamom for high yield and resistance to 
katte 9isease 

Cytogenetic investigations in black pepper anci related 
taxa 

Cytogenetics and reproductive biology of ginger and 
turmeric 

Utilization of Piper colubrinum Link and P arboreum 
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 

Biotechnological approaches for crop improvement in 

black pepper 

Micropropagation of black pepper 
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Crop Production and Post Harvest Technology 

1. Age. XIV (813) 

2. Age. XVI (813) 

3. Age. XVII (813) 

4. Age. XIX (813) 

5. Age. XX (813) 

6. sse II (813) 

7. Phy. V (813) 

8. Phy. VI (813\ 

9. Biochem. 1(813) 

10. PHT 1(813) 

Investigations on spices based cropping systems. 

Irrigation requirement of black pepper-clove mixed crop 
ping system 

Vermicomposting using organic wastes available in car 
damom areas 

Management efficacy of whole farm approach in farm 
ing-A study on cardamom based farming system 

Production of nucleus planting materials of improved 
varieties of spice crops 

Nutritional requirement of improved varieties of spices 

Characterization of drought tolerance in black pepper 

Characterization of drought tolerance in cardamom 

Biogenesis of pigments in spice crops 

Quality evaluation in spices 

11. Org.Chem.1 (813) Isolation and identification of naturally occurring com 
pounds against major pests and pathogens of black 
pepper 

Crop Protection 

1. Path. 11.3 (813) 

2. Path. X (813) 

3. Path. XI (813) 

4. Path. XII (813) 

Disease management in Phytophthora foot rot affected 
black pepper plantations 

Investigations on vein clearing virus of small cardamom 

Studies on bacterial wilt of ginger 

Investigations on stunted diseases of black pepper 

5. Crop Prot. 1.1. (813) Screening germplasm for reaction to diseases 

6. Crop Prot. 1.2. (813) Screening black pepper germplasm for reaction 
to insect pests 
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7. Crop Prot. l.3. (813) Screening black pepper germplasm for reaction to' 

nematodes 

8. Crop Prot. 11(813) Mechanisms of resistance to pests and pathogens in 
spice crops 

9. Nema. III (813) Investigations on nematodes associated with spices 

10. Biocontrol.1 (813) Biological control of diseases of spice crops 

11. Biocontrol. 2(813) Biological control of insect pests of spices 

12. Biocontrol. 3(813) Biological control of nematodes of spices 

13. Ent. Xl (813) 

Social Sciences 

l. Ext. 1(813) 

2. Ext. IV (813) 

3. Stat. VI (813) 

4. Econ. 1(813) 

Bioecology and management of mealy bugs infesting 
black pepper 

Increasing productivity of black pepper and cardamom 
throguh large scale demonstration of improved tech 
nologies in farmers field. 

Training of research and extension workers 

Economics of ginger cultivation 

Economics of spices production and marketing 

CONSULTANCY, PATENTS AND COMMERCIALISATION OF 
TECHNOLOGY 

The consultancy processing cell of IISR gives broad guidelines for consul
tancy work, prepares and processes the training/consultancy/contract research/ 
contract service proposals and co-ordinates the work related to consultancy 
assignments. During 1998, a total of 14 consultancy assignments (including 
contract service) were undertaken in different areas of spices cultivation. pest 
and disease management. processing etc.) About Rs. 1.45 lakh was collected 
as consultation/contract service charges from these assignments. Dr.Y.R. Sarma. 
Principal Scientist and Head, Division of Crop Protection is serving as consult
ant for "Ginger disease control programme" operational at Indo-Swiss project 
Sikkim. Dr. K.v. Ramana, Principal Scientist (Nematology) also served as con
sultant for the above project during the year. 
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RAC, MANAGEMENT COMMITTEE, SRC, QRT etc. 

Research Advisory Council (RAC) 

The RAC meeting was held on 10th and 11th June 1998. The members of 
the RAC are: 

Prof. S.N. Rao Chairman 

Prof. T. N. Ananthakrishnan Member 

Prof. M. C. Nair Member 

Dr. C. K. George Member 

Dr.RK. Sharma Member 

Dr.RN. Pal Member 

Mr.V.P. Joshi Member 

Mrs. Nirmala Sharma Member 

Dr.C.S. Narayanan Member 

DrYR Sarma Secretary 

The RAC gave the following recommendations: 

1. Programmes may be chalked out with the help of experts for water 

harvesting and for optimum utilisation. 

2. Yield disparity may be studied critically for all spice crops and the yield 

gap should be bridged with appropriate technologies. 

3. Vermicomposting technology is to be intensified among the farming 

community and its effect on soil borne diseases like Pythium and 

Phytophthora may be tested. 

4. Studies may be undertaken to find the! effectiveness of Bacillus sp. for 

the control of 'poilu' beetle, nematodes and other soil borne plant 

pathogens. 

Staff Research Council 

The XII Staff Research Council meeting was held during 22-24. April 

1998 at Calicut. Dr.K.V. Peter, Director. IISR was the general chairman. Heads 

of Divisions functioned as co-chairmen. There were four technical sessions in 
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which the progress of 47 institute projects and externally funded projects were 

discussed. The plenary session was presided by Dr.K.V. Ahmed Bavappa. chair

man, Quinquennial Review Team. He released the Research Highlights 1997-

98. The technology developed were transferred to extension agencies during 

plenary session. Dr.T. John Zachariah, Senior Scientist (Biochemistry) func

tioned as the secretary. 

Quinquennial Review Team 

The QRT visited the Institute during April and May 1998. The team consists of: 

Dr. K. V. Ahmed Bavappa Chairman 

Dr. RP. Sharma Member 

Dr. S. Chaudhuri Member 

Dr. R. K. Sharma Member 

Dr. Rajendra Gupta Member 

Dr. A.K. Sadanandan Member Secretary 

Following were the major recommendations: 

1 The indigenous germ plasm of all the spices should be collected on a time 
bound programme so that total loss of some of the cultivars and endan
gered species is checked. 

2 Institute may initiate the morphological ilnd molecular characterisation of 
germplasm and ex situ, in vitro and cryopreservation of all the accessions 

of germ plasm. 

3 Released varieties along with their parents should be registered with NGPGR. 

4 To achieve higher productivity in black pepper the yield potential of the 
varieties to be released in future may be fixed at 31 ha 1 

5 Breeding for resistance to Phytophthora foot rot in pepper, rhizome rol of 
ginger and turmeric, katte disease in cardamom should be strengthened. 

6 Biotechnology tools may be used for solVing black pepper wilt and ginger 

rhizome rot. 
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7 In post harvest technology. a technique for drying black pepper. ginger and 
turmeric to meet international standards may be developed. 

8 Resistance to Pythium and bacterial wilt of ginger should receive priority 
attention. 

9 A model black pepper nursery may be established. 

10 To meet emerging challenges integrated interdisciplinary approach involv
ing plant breeders. molecular biologists. tissue culture specialists. plant pa
thologists etc. may be set up. 

Management Committee 

Institute Management Committee (IMC) consists of folloWing members: 

Dr KV. Peter 

Dr. R.N. Pal 

Dr YR. Sarma 

Dr V.S. Korikanthimath 

Mr. Jose Abraham 

Dr. K Nirmal Babu 

Director, Academic & PG studies, KAU 
Jt. Director of Horticulture (PI. Crops) 

Gov\. of Kamataka 

Director of Agriculture. Gov\. of Kerala 

Asst. Finance & Accounts Officer, IISR 

Asst. Administrative Officer, IISR 

Chairman 

Member 

Member 

Member 

Member 

Member 

Member 

Member 

Member 

Member Secretary 

The IMC met during June. 1998 and approved the purchase of equipments 

worth Rs.27.75Iakhs. 
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PARTICIPATION OF SCIENTISTS IN CONFERENCES, MEETINGS, 
WORKSHOPS, TRAINING ETC. 

Name of Workshop/seminar 

National symposium on current trends 

in plant physiology and biochemistry, 

Hyderabacl. 29-31 January 1998. 

Interaction workshop on sustainable 
Agriculture, Madikeri, Karnataka, 
5-6 February 1998. 

Advances a.nd priorities in Fisheries 

Technology, CiFT, Kochi, Kerala, 
11-13 February 1998. 

Meeting on preparing a compendium 

on all the mujor spices cultivated in 

India, Spices Board, Kochi, 
9 March 1998. 

Status and protection of coral reek 
Long term perspectives, 

Dept. of Science, 
Technology and Environment 
UT of Lakshadweep. 
11-13 March 1998. 

Seminar on importance of balanced 
plant nutrition in plantation crops, 

Madikeri, Karnataka, 2 April 1998 

Meeting of official language implementation 
committee,Calicut, 3 April 1998 

Workshop on Rand D industry meet in 
agro processing. RRL. 
Thiruvananthapuram, 3 April 1998 

III International Symposium of Afro
Asian Society of Nematologists, 
Coimbatore, 16-19 April 1998. 

Name of officer(s) attended 

S.J. Ankegowda 

Rajendra Hegde 

Femeena Hassan 

P. N. Ravindran & 

T John Zachariah 

Femeena Hassan 

S.J. Ankegowda & 
Rajendra Hegde 

B. Krishnamoorthy 

T John Zachariah 

KV Ramana 
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Coconut Seminar. Kallanooe. Calicut, 
18 April 1998 

National workshop and exhibition on 
tribal medicine. Calicu\. 5·9 May 1998 

Staff Research Council, {CRI. 
Myladumpara, ldukki, Kerala. 18,20 
May 1998. 

Summer institute on advances in 

electronic instrumentation for field data 
collection in agriculture and ocean 
sciences. ClFT, Kochi, 18-27 May 1998. 

National seminar on Anthurium 

production. ChettaliL Karnataka. 2,3 
June 1998. 

Summer short course on physiological 
analysis of yield in crop plants, IARL 
New Delhi, 15,24 June 1998. 

Training on Pressurized Irrigation 

Systems for Efficient Water 
Management, MPKV, Rahuri. 
Maharashtra, 14-23 July 1998. 

Golden Jubilee National Symposium, 
Spices, Medicinal and Aromatic Plants, 
Biodiversity. Conservation and 

Utilization, Calicut. Kerala. 10·12 
August 1998. 

B. Sasikumar 

S. Devasahayam 

S.J. Ankegowda 

S.J. Ankegowda, K Pilcimini & 
Rajendra Hegde 

S.J. Ankegowda 

K. Kandiannan 

K. V. Peter. Y. R. Sarma, 
P.N. Ravindran, A.K, Sadanandan. 
K,v. Ramana, M. Anandaraj, 
M,N. Venugopal. B, Chempakam. 
B. Krishnamoorthy. 
V.S, Korikanthimath, 
K,M, Abdulla KOYil. S. Devasahayam. 
B, Sasikumar. T John Zachariah, 
M.S. Madan, J, Rema, 
K Kandiannan. K,V. SajL 
P.A. Mathew. KS. Krishnamurthy. 
N.K. Leela. Santhosh J. Eapen. 
S5. Veena. A. Kumar. 
V. Srinivasan. S.J. Ankegowda. 
P Rajeev. K. Padmini 
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Short term training on immune 

technology in disease diagnosis. 
Madras Veterinary College, 19 August 
to 8 September 1998. 

Workshop on Western Ghats Forestry 
Project. Phase II. Madikeri, 27 October 1998. 

National symposium on combating 
Pollutants accumulation in ecosystem 
for sustainable agriculture, Allahabad., 
27-28 October 1998. 

Hindi workshop, Calicut, Kerala, 28 
October and 2 November, 1998. 

S.S, Veena 

Rajendra Hegde & 
S.J. Ankegowda 

A. K. Sadanandan 

B. Krishnamoorthy 

National Seminar on Developments in V. Srinivasan 

Soil Science, Hisar. 16-18 November, 1998. 

National Symposium on rational K.v. Ramana & 
approaches in nematode management Santhosh J. Eapen 
for sustainable agriculture, Anand, 

Gujarat, 23-25 November, 1998. 

XIIl ISAS National Symposium on T. John Zachariah 
Analytical Techniques, Bangalore, 24-25 
November. 1998. 

Review-cum-action plan meeting of PA. Mathew & 
KVKs, Coimbatore, 28-30 November, P.S. Manoj 
1998. 

International Conference on Pest and S. Devasahayam 

Pesticide Management for Sustainable 
Agriculture, Kanpur, 11-13 December, 1998. 

PLACROSYM - XIIl Plantation Crops K.v. Peter, P.N. Ravindran, 
Symposium, Coimbatore, 16-18 YR. Sarma, B. Sasikumar, 
December, 1998. M. Anandaraj, K.v. Ramana. 

Santhosh J. Eapen. K. Kandiannan. 
13. CheJnpakam, K.S. Krishnamurthy. 

Rajendra Hegde, V.S. Korikanthimath, 
S.J. Ankegowda, M.S. Madan 
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National Symposium on Future Goals of 
Physiological Research for the 
Improvement of Plant Resources, 
Annamalai University, Chidambaram, 
18-20 December, 1998. 

Workshop on safe composting of urban 
wastes and organic farming, Bangalore, 
18-20 December. 1998. 

Hindi workshop at NAARM, Hyderabad, 
28-29 December. 1998. 

B. Chempakam, KS. Krishnamurthy 
& S.J. Ankegowda 

VS. Korikanthimath 

13. Krishnamoorthy 

WORKSHOPS, SEMINARS, SUMMER INSTITUTES ORGANISED 
BY THE INSTITUTE 

Indian Institute of Spices Research in association with Indian Council of 
Agricultural Research, New Delhi, Indian Society for Spices, Calicut and 
Regional Science Centre, Calicut organised the Independence Golden Jubilee 
National Symposium on Spices, Medicinal and Aromatic Plants: Biodiversity, 
Conservation and Utilisation at Regional Science Centre, Calicut during 10-12, 
August 1998. The symposium was inaugurated by Dr.K.N. Shyamasundaran 
Nair, Vice-chancellor, Kerala Agricultural University and presided by 
Dr.S.P. Ghosh, Deputy Director General (HorL), ICAR, New Delhi. The 
Inaugural session was felicitated by Dr.H.P. Singh, Horticultural Commissioner. 
Govt. of India, Dr. Joseph Thomas, Vice-President. SPIC Science Foundation, 
Chennai and DrS Edison., Director, Central Tuber Crops Research Institute, 
Thiruvananthapuram, The symposium had mainly four technical sessions 
viz" I. Biodiversity of spices and their conservation, II. Biodiversity of medici
nal and aromatic plants and their conservation, III. Ethnobotany, ethnomedicine 
and folk medicine IV. Development, futurology and intellectual property rights. 
Each session had one invited theme paper and about 25 contributory papers, 
About 250 delegates from different parts of the country partiCipated in the 
symposium, 

DISTINGUISHED VISITORS 

Name 

Dr. R,S, Paroda 
Dr. A,D, Damodaran 

Designation 
Director Gen-e-ra-I'-, ""IC=A-;R"',""N"""e-",-' O:O::ell-li ----

Chairman, STEC, Govt, of Kerala 



Dr. Subash Sharma 

Dr. KV Ahmed Bavappa 
Dr. Rajendra Gupta 
Dr. R.K Sharma 
Dr. S.P. Ghosh 

Dr. KN. Shyamasundaran Nair 
Mrs. M.M. Padmavathy 

Mrs. Indira Krishnakumar 

Dr. S.L. Mehta 

Dr. P. Das 

Dr. M.S. Swaminathan 
Dr. R. P. Sharma 

Mr. V. Krishnamoorthy, lAS 

PERSONNEL 
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Director, Indian Institute of Plantation 
Management, Bangalore 

Chairman, QRT 
Member, QRT 
Member, QRT 
Deputy Director General (Hort,), ICAR. 
New Delhi 

• 

Vice Chancellor, Kerala Agricultural University 
Mayor, Corporation of Calicut 

Post Master General (North zone) 

Deputy Director General (Edn,), 
ICAR. New Delhi 
Deputy Director General (Extn.), 
ICAR. New Delhi 
Chairman, MSSRF. Chennai 
Director, NRC for Plant Biotechnology, 
IARI, New Delhi 
Agricultural Production Commissioner, 
Govt. of Kerala 

INDIAN INSTITUTE OF SPICES RESEARCH, CALI CUT 

Managerial 

K.V. Peter Ph.D., Director 

Scientific 

Division of Crop Improvement & Biotechnology 

P.N. Ravindran Ph,D .. Principal Scientist (Plant Breeding) and Head in Charge 

B, Krishnamoorthy M.Sc. (Ag,), Senior Scientist (Plant Breeding) 

K Nirmal Babu PhD, Senior Scientist (Plant Breeding) 

B. Sasikumar Ph,D" Senior Scientist (Plant Breeding) 

J. Rema Ph.D" Scientist Sr. Scale (Horticulture) 
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K Johnson George M.Sc Scientist SL Scale (Gen. & Cytogen) (On study 
leave) 

KEM. Dhamayanthi MSc. Scientist SL Scale (Gen. & Cytogen) (On study 
leave) 

R. Ramakrishnan Nair MSc, Scientist Sr. Scale (Gen. & Cytogen) 

TE Sheeja M5c., Scientist (Biotechnology) 

Division of Crop Production and Post Harvest Technology 

AK Sadanandan Ph.D., Principal Scientist (Soil Science) & Head in charge 
upto 30.1 L 98 

B. Chempakam PhD" Senior Scientist (Biochemistry) 

T John Zachariah Ph.D, Senior .Scientist (Biochemistry) 

N.K Leela M Sc(Ag.), Scientist SLScaie (Organic Chemistry) 

CK Thankamani M.Sc (Ag.), Scientist (Agronomy) 

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

KS Krishnamurthy PhD. Scientist (Plant Physiology) 

V Srinivasan PhD .. Scientist (Soil Science) 

Division of Crop Protection 

YR. Sarma Ph.D. Principal Scientist (Plant Pathology) & Head in Charge 

KV Ramana Ph.D. Principal Scientist (Nematology) 

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

S. Devasahayam M.Sc" Senior Scientist (Entomology) 

KM. Abdulla Koya MSc (Ag.), Senior Scientist (Entomology) 

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

SS Veena Ph.D., Scientist (Plant Pathology) 

A Kumar Ph.D" Scientist (Plant Pathology) 

KS. Rajendran M.Sc. (Ag.), Scientist (Plant Pathology) 

Social Science Section 

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

MS Madan Ph.D., Scientist SL Scale (Agrii. Economics) 

'-



Technical 

P. Azgar Sheriff M.LlS, Technical Officer T5 (Ub.) 

Hamza Srambikkal M.Sc.. Technical Officer TS (Lab) 

M.M. Augusthy. Technical Officer (TS) 

V. Balakrishnan . Technical Officer (T 4) 

Administration and Accounts 

K. Usha. Ass!. Administrative Officer 

T. Gopinathan. Ass!. Finance & Accts. Officer 

M.K. Sachidanandan M.A .. Superintendent (A &A) 

S.M. Chettiar. PA to Director 

PERSOHH 

ALL INDIA CO-ORDINATED RESEARCH PROJECT ON SPICES. 

CALICUT 

AK Sadanandan Ph D . P.C. in charge upto 30.11.1998 

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

Johny A. Kallupurackal PhD .. Sr. Technical Information Officer (T 7) 

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) 

P. Heartwin Amaldas M.Sc .. Scientist (Ag. Engg.) 

Technical 

V.K Abubacker Koya. Farm Superintendent (T 6) 

CARDAMOM RESEARCH CENTRE, 

APPANGALA 

Scientific 

VS Korikanthimath Ph.D .. Senior. Scientist (Agronomy) Head and HOD-in
charge. Crop Production 
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M. N. Venugopal Ph D., Senior Scientist (Plant Pathology) 
P. Rajeev Ph D., Scientist Sr. Scale (Agri. Extension) 
Rajendra Hegde Ph.D., Scientist Sr. Scale (Agronomy) 
S.J. Anke Gowda Ph.D., Scientist (Plant Physiology) 
K. Padmini M.Sc. (Ag.), Scientist (Horticulture) 

KRISHI VIGYAN KENDRA, 

PERUVANNAMUZHI 

Scientific 

P.A. Mathew M.Sc. (Ag.), CTO-in-charge 
Technical 
PS. Manoj M.Sc. lAg.), Tech. Officer (T 6), Horticulture 
K.D. Prathapan M.Sc. (Ag.), Tech. Officer (T 6), Plant Protection 
S Shanmugavel BVSc .. Tech. Officer (T 6), Veterinary Science 
K.M. Prakash M.Sc. (Ag.), Tech. Officer (T 6) 
Femeena Hassan PhD., Technical Officer IT 6) Fisheries 

ADMINISTRATIVE 

V. L. Jacob, Superintendent (A&A) 

OTHER ACTIVITIES IN THE INSTITUTE 

National Information Centre 

The Institute library has been upgraded into a National Informatics Cen
tre on Spices by digitalising the information available on spices research and 
development and the facility was formally inaugurated by Dr.S.L. Mehta, Deputy 
Director General (Edn.), ICAR on 28 November 1998. 

Women's Cell 

The Women's cell at llSR inaugurated by Mrs. M.M. Padmavathy, 

Hon'ble Mayor, Corporation of Calicut on 18 November 1998. The meeting 

was presided by Mrs. Indira Krishnakumar, Post Masler General 

(Northern Range). Dr. K.v. Peter, Director !ISH delivered the welcome address 
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and Dr. B. Chempakam, Senior Scientist and Secretary, Women's Cell 

proposed vote of thanks. 

Inauguration of KVK Building 

The newly constructed adminisirative-cum-Farmer's Training building and 
Farmer's hostel were inaugurated on 7-December 1998 by the honourable 
Direct General Padmabushan Dr. R.S. Paroda. Large number of farmers, 
officials from CMFRl, Kochi, Deputy Director General (Extn.) Dr. P. Das, Deputy 
Director General (Fisheries) Dr. Gopakumar, Director, Directorate of Arecanut 
and Spices Development Dr. K. Sivaraman, officials from Department of 
Agriculture, Govt, of Kerala and Gram panchayat also attended the function. 
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lfl fI C1 ~m1:" ~. Jt cl\;i'l e.i'i III Ch'1 

<s1 'lei ~ I q:; "ffirr8R 
~ ~ : "81 q1j ~ ifr:R ~ ~ ~ 'P'! ~ ~'f>l ~ 3l'Rrn'l 3fu ~ if!' 1l'liT( 'f>l 

Bm< f~;-'IPl'lT I ~ ~ 1l:B 3ffi if "" 1l:B ~ 99l:R1 "lljejl~I'h -mn'l'iT ~ f(om: 'Z'l'iRJ 3lT':rrful 

~~~, 

~:~ (ifB\3ih:m), ~ (3),"Rrt (1), ~ (1) am:~ (1) Bfui! m 
'1-il 3l'Rrn'l <Fr "I 4 '<11 \1 ~ if "ITI; Wn 'T'lT I 

~: 31T"'~ 3fu ~ -B fui! ciR 'F'fl'I1 ~ am: 'Z'l' if!' 1l'liT(, ~ <Fr "1 q '<'II H ~ if "ITI; 

Wnl 

~: ~ ~'ld"'h~1 TJTto! furi'f $r+:('i", ~, r'W'H'ilg(~ -B eft. 31",'4111i1i1 % clT'< 
~ ~ tifu;rr ~ 3fu tifu;rr ~'f>l Bm< ~ 'T'lT 1 

"fl\!~: 'IIWf.J41 ~ 'f>l ~ 3l'Rrn'l, m'l/4144 ~ 'f>l,_ 3l'Rrn'l 3fu f4RfRilil 

*'53fT em:. 4 dJ I <h iii I ('?it) 'f>l 'Z'l' 31'ffi'/R '" q '<11'.14 if "ITI; ft:'lT I 

l:IffiR~m< 

~ if ~ ~ ~ '0l1ft lOS "'l ~ ~ (4.8 fen 1l];iroJ) 1m! <Fr am: Bm< 1041 

(425 <Fr 1l];iroJ) ~ m'R 3lT(!jt; I ~if~l~~~ 3Pl31I~iI"''1'h ~ % 'R 

1ft 728, '0l1ft 813, '0l1ft 343m, '0l1ft 778 31lf<; I Bm< 1041 , "IT ~ 'l<'iR %, ~ ~ 9 BR'f 

~ .rr 'jU <Ki.' 'hli{ iJ 'hiil v ~ 'J'jffi B 'I'm 'IT'lT 'T'lT I 

~ iliJijR;;'l4 ~ lFf m (Rootstock) 'R ~ ~ <Fr -,fffi ~ 'f>l~, ~ % 'If.f.! 
BR'f if m \1'<114"1'1'h <JR;: ~ % I 

~ % ~ ~ "l'R -;iffi 3l'Rrn'l 15 am: 3l'Rrn'l 27 "'l 3l"0T ~ R&1':rr I 

31JWli\ flFrn: ~ ~ 585 :w:Rr ~ am: 'J"T'!'!T if ~ m 1m! m UCI % I 

~ 'If;fw:n ( rfl '14',44 tiB<n) 'f>l ~ m 'R 'lit ~ ~ % fen 3l'Rrn'l A J 3iil: C J if 
3TI'1"f; m 3i'rft;j3i\<ftR ( 10 2 am: 105%) c'll D I, D3 am: D5 if aW1"f; rfl'114(>jf~t I$S 3m 

(865,905 3m 855%) ~ BFl 3TI'l'n m i'rC'1 (47,4,9 am: 43%) % I 

f4RfRiIi' 4(>1,"Rilil am: '<'1. ~ ~ lFf m (rootstock) 'R 'R ~ ~ l:RI ~ 'f>l 

'llTfiRTf ~ B'li('f 'R 'Til I 



~ W('! "I'!Tit ''IT<M\ 'lfirq;j ~ ii trT ~ 'Ii1 ljn 100 it 500 AS T A ~ <!'Ii" 3Rffu! it -.,it 1 

Kll K17 K24 3i'n: Y6 Of 400 ASTA itw,.fi.!i" ljn ~ 1 

;i) " ti fl ~ Clt;l1 1ii'f>1 

~~'I~",,'F"<~ 'Ii11l"iM 3i'n: "41F",F",,'I+I &m ",1<.1W4-4 'Ii1 ~ ~*.<iffl ~ ~ ~ 3i'n: 

~ 'Ii1 ~qwilF,"Fi'" ~ 'liT flC!i('l(j1'{4", "'41'<1,01 '!>( R'lT 1 ~ ~ ~ ~ il 'I'R 

&m ~ ?1'B"IFi'l+l 'Ii1 ~ ~ '1'111 ~ '" 14 ~, 'Ii1ffi fi1-4 '" 13 f<R:q 3i'n: ~ 
'" 15 ~ it"W:1\!Ul 3i'n: RAPD ~"'I"'R ~ DNA 'liT ~ ~ 1 

",a'lfl""OI 'liT 'l,fElmw &m ~ 'm"W~ ~ 1j\ IlI$C'I;e"1M14'1ffm, 1j\. qtit, 1j\. ~3n 

3i'n: I'li i4s 21 'liT B'm1 "'l ii ~ ~ 1 

, ~ fj" 
Cfl~Cfl ~14UI flI4~",1 q;r 31"41<::'1 

~ '(Mur fllqf~~'1 '1ffi 'Ii1ffi fir-4 '" 'Fl ~ "IiilB (1 <'1m), "'1<.1lF~Tj if; 'Fl ~ ~ 
(1500), ~ 'Ii1~ ~ (25 C'l), ~'Ii1 <ih! ~ (3 C'l), ~ 'Ii1 "IiC1'l (2500), 

~",~,) (5000), "'I <'I <"'< I,fl ",<ih!<i1il (2000) 3i'n:~'Ii1'Fl~"IiilB ( 10,000) 

'Ii1 ~ 3i'n: ~ fcp:n '1'111 

~ 41t101 

~ 3i'n: ~ if; fffi( ~fiM':lm flIP ii ~ 4iTfl4i,,, (~~ 'liffi/::rmn 'Iiffi) 4iTfl4i'IUI 

'Ii1 3'ImT <1"R! % 1 ~ ~ 'Ii1 '<'1 <"'< fi1 '" 'IiT'!'\l'lill 'iiTll <ni 13R '" BT'l ~ ( inc II ba tin g ) 
'!>f.l1j{ ~ W'l'li 'Ii!l"IT ~ % 1 ~ &m 4iTfl<hl(fl WTA q;j llm ~ llm if; an') m"," 
'I>'l~"IT~ % 1 

'11fj:"H'1 if; m21 €if1MI am $MI""~I q;r 31"41<::'1 

~ '" 'W1 ii 1 5 x 1 5 liW: 3R!Th'! if; BT'l ~ '(ITS" <R (.;rn) if; <rrii 3i'n: 3 liW: ~ 
qft "'fll'5 ~ fiC'lRfRfi!.41 <'<R 1j{ ~ qft ~ <ri!l1 <"1J it qft"IT ~ % 1 ~ if; BT'l 15 

x 15 ~ 3R!Th'! ii ~ qft ~ m fl4i(1(j1'{4", qft"IT ~ % 1 

~ flf"""('11 

~, 1J!trs 4iTfl4iI"fl, 'fR ~ FS"1"fl 3i'n: qflFiffi6f! 'Ii1 'liT'! 3rrnf"r"'T<! "f<'Illm 3i'n: 

~ ~ ~ '" an'ffi 1j{ "f<'I ~ ~ ~ 'Ii1ffi fi1-4 3i'n: 'm'w~ 'Ii11ll'lfiT'l> '(9R

'ii(R '!>f.l1j{ ~ ~ 'fiT(jj % f'I> 1j\. ill'IT 3i'n: W. C'ifrm "f<'I ~ '" fffi( oW!?,1Tif<1 31fu \i" < ''I< n ('I 
it '1'111 



~ if; ~ <:IT <ill C\Cl I <.OJ 3lv:n:R 

% ~ 'liTfft fil";f -;ro 'liT ~ ~ 3ih: 'J"T 11( ~ ill "'f sr&r 31'!1Tff'! "IOT('f 'liT q;lj q;ffi (>50%) 

1000 ppm '<~ ~ l:TU WR 'liTfft fil";f <Pm: Cfil" ~ % I 

~ i.!; i'J>iilT 31<f; ~ i.!; ~ 'irn\ ~' <IT ;ffi\ 1l'!iT( q;j ~ ~ it ~ 31<f; 

~ 'liT Wt&lT FJPft, Wm 3ih: ~ ~ q;j 'R'I ~ ~ I 

(lfMf1'h '1""'fi'!T i.!; ~ 'i<"<ifilid ~ ~ it ~ 418 3ih: 420 11( 3jf,l"'h WTf .. :m"ir0 
(>2%) 3m 3TIfu~ (>6%) 3T.IT >m! ~ I 

~ it ,!,(,!,f~'1 ;i\q~it >m!1I"'p9 ~ ~3lill'R ~"('Iim (PAl,) l:J1] ~ 

,!,\'!'f~'1 i.!; ~ q;j 3=1 0:< ~ m ~ ~ fcl"'hm (frquj i.!; 150-180 fu:'! ~) q;'\ 

1lrtf'l'li" <:'iTT it ~ ~ ~ q;'\ I ~ ~ it '!'('!'ft1'1 q;j f.r8 «r\ 'PI' ~ ~ 3m 'Fl 
«RT it ~ ~ q;lj "S3lT 'IT I 

~~ 

frT 'lfdi'r'.f'h(!j: 'liTfft fil";f i.!; 'li1$iI 'liril <I ~ 'li'q ~ 'liT 1lP!R 'liT 7J<it I ~ 1lP!R fiI>il ~ ~ 
~oil % "1124. ft:mfr (~) 3m q""~I'if~ (~) it 3R9Tf.rv:n<:"'fR&nH 3ih:~~ 
it ~ 0.8 <'\ 9 .7 5 f<!>. 1lJll jf): 'R'I O'h q;j .,i<rqitill % I ~ 'R'I1ITfi:<l q;j 0:< 40 % 3ifiIio !Cf>,!]TP1T I 

'liTfft fil";f i.!; rft. ~ 'liT ~ it \"1 <; 41 f"ld '<'h ~ i.!; ~ it 1, 3 '<:'[iIi'l'1 \"1 'liT 1lP!R q;'\ 

7J<it I 

~ i.!; '~' frT i.!; (III" 1 <; 'h, q O€ldlf.11.11 f.1iH@Jm 'liT ~ 1'i'WRT3i'i i.!; 'Ili: it 17 ~ 

1lfu(I,.IT cf.Iij 11( 3!'ZI'Ff f'f>'!l1P1J I 'Il'i f'mft .n 1lfu(I>it cf.Iij it 'li'tftM ~ (feeding detcrrancc) 
1(ft itin % , 3ih: "IT' ~ "h\d1 % f<!> '.liW'.!'liOl ~ ~ i.!; <m"l itin % "'f f<!> l:filWT fucB:l 
i.!; <m"l \ 

oMRlf.11.11 AIMI'iIil<4 i.!; ~ 3 B -q'{, '<'h 31'!R ~ 3 itin t oil §Mf\"1<1M ~ % ~ 
~ i.!; <'I'l1T§ I$! Cl'lT ft:!ftfiq it ~ 11( 1ft 'liTe: 'fI'.n q;'\ ~ 1JT'!l1 

~ (ELISA) "IitP;TUT i.!; an'll( 11( '"$llT'hI\'jFoi'1'l 'liT 'liTfft fil";f i.!; <[f{; u'< frT i.!; ~mn:r.l'1JO'l 
~1P1J1 

WrlJOf"..u 
'liTfft fil";f i.!; rft. ~i.!; "!lll ~ 11( (<1'?:~1 q'l ~ ~ IT( <;qT fi:rMT'l 'liT Wt,ll ?ml'l 

'IIl"lit'.IT 'R'I W<! ~ 3ih: ~ 3!f'l'li<r'J 'R'I ~ i.!; 4 fu:'! ~ ~ ~ I :mo ft-l ~ ~ 'R'I 

'fI" itin % I 



,/ 
~ .. 
4~~ "c~«:mr {tt\$-"'~ UI ~[:its"'tl'4_1I!2$$U! _:-I __ --mnU--l;:;1 _--IIS!\"~e j [j 'ft'¥,-): __ ,_-, SUM MAR ~4'4J :,0:-: 

.':" . •• 
~ ii ~ qfr ftfu "" <IF! 'fiC!lT ",,,f·1'1'", ° I ~ 3ih: 'k[(lB'" ""iil4111,\B ~ 7:!T q"l:f~~Y 
CfiTBCfiH2: ~"" BTl'.! wTR 'l1: '"l:'"TJm ~ f'r>ifu!"'!>f.t ii "'"Pl'P,ol ~ qfr'1'!lei'«II<'MI 
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~"il'IT ?1$","5\YI (\,f",qHY ~ ii wTR 'l1: ~ 'lil ~ ire: ~"!j[i[j ii"'f>'l OR m 
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"~I"¥IIM' ii 'I>TM1 fil";o! q;] 'Fl-ri'rC'ii '!'T q;] ~"('iq>t.! t-~ ~ (:p:p(f"~1 ~) am 
~ <¥j<Rw Wi) aTI':r<!> ~ ~ <ril! 

CfitGlTof""u 

'I>TM1 fil";o! 'l1: crt 'Fl-ri'rC'ii '!'T t- """'R t-~ WPm'1<l iffi 'fiT 'I<11,fihF(lhm 0.1 % 'IT F"H,M";, '1 

0.1 % <;ilT ~ 3l!':r<!> 1l'lT"l1 ~ <rill 

~ 'l1: ~ i,!':r<!> t- ""-'R qIMF,,~'1'1 0.1% 'IT ~'11'ISh'lil4ii8 0.G75% ~-3Tiji'f( ~ BlT'1 

~ ~ BJ'I 'l>'i"l >Jf\!;7:nafi 'fiT ~ ~ -3JlT\<l t- B'l'! WPm'lO ~ q;] ~ - >9ic 'Iil:'ll 
~ir<nu<ll 

f!:'l'fifq ~ (Nematology) 

~ '.liW'<: 'Fl 'lid Tjffi '!'fll t- >rfu ~ f<!;il 'I>TM1 fil";o! 'fiT 60 ~ t-~ 4 ~ m 
(31'\(1<1'184103,4175,334 am 1090) am 4 'f"l i>1if8<H8 ( 31'I\1'iR 3219, 3286, 3287,3311) 

'fiT 1ll"!filon ~ ii '.liW,,it 'iril<ril ~ ll!'i ~ q;] ~'Hi""F«1 '.liW'-it ern 3~ ~ <rill 

f!:'l 'fi fq ( ~ q <:.1:s ) 1JfuiTUCfiill <fiT 4::t q i a: 

~ ~ f" "'iel, 8 'fiT ft;n<:rri\ am ~, 'iM<i\ 'fiT j'jM1l ii 'Fl 'lid ~ t- >rfu W'l1JC'1 
ern (~-1) ii ~ aTI'l'Ii" it <ril ~ 41F<'Ifih11M 3ilFiR168 ft;n<:rri\ 'iM<i\ ii ,",<'1dl'1<1", 

3lf':r<!> ir<n % I 

~ 1'lio lfi <1'fifq <tr ~ iT ~ 

12 'Fl 'lid oim<jiilr>if ~ ~ ~ am F"61$$h'18 (1Yll;1'i"lI,Q i'fOI1JT (Esterase and lIlalate 
dehydrogenase isozymes) t-~ qfj:"Rldl q;] i¥t~ f<I;<rr I 

fl::tCf>fq ( ~q<:.l:s ) <fiT ~ f'1l.hilOi ", ,. 
tm "I1f'R l:i"1'i'G ii BWl 'I>TM1 fil";o! iffi <,piG''! f<l;il 'f"I mUR'n'l 11 q;qTj am 7 """ '"1'" 'fiT ~ 
f<I;<rr '1'lT I <iR ~ F",!Fib~" (FS, F6 am 11/3b) am iJ: """'"1'" Fq,!Fib~'i '1 '1",!,F4'11¥1'" 

~ ~q;'t,~, ~ am ""8(·j)6B1m! ~t-'f"I~B ~~q;'t 

<iR F",!fib~" q;] B% f<I;<rr '1'lT I it. ~Jf44H4 q, 41$filF<'I~M """'4"",8 B fuiI,.m ~ 'fiT m 
~ "1m'!> ~ '1'lT I 

'i",!,f~~l' ('r4ir6) t-~~'l1:TfRq;p:j'IiBt-~~~~ ""l"¥IIMI~ 
f<I;<rr I 
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~ '3i"!T0 (1 ifi .,'1 ('I "", 'lffit '!l'f'-'R iI'1T 1ffiR'iT 'ifil ~ mn>;R 'l1: 'llful\lUl ~ ~ 
~ 7f'lT I ~ 'llful\lUl ii 'it <J'ii'ij il aWl 61 3lf'~ 3ih: 150 il 3lf'l"h' ~ ffi'lfTf;qiJ S'( I 

~ ilitllC(1 <'fit:mfm 3th fqQOl1 

~ fi:!"! t' 'Fl WTT1( 'ifii!G t' '3i"!T0 (15000- 20000 ~~) t' fuv, ~ TR (1ifi"'I~I"'l q;'j 

31'RR1 ~ ffi'lJ1li; ~ TJilI <it Br('I il 'I>li 31c!f>~ ii ~ ~ ~ ill ,84 t' 3T'J'Wf ii 'fPI ffi'l 

q;'j ~ iri\ I ifil(11F~Tj 'ifii!G 'ifil ~ 'fPI 357 ~~ ~ ~ 7f'lT 1 ~ q;f<I; 

mm'~ ~ 100 fifi, '!IT'l n ~ fi:!"! il ~ ifil<1if~'i'[ '3i"!T0 &ro 570 <"Ill: 'ifil 31Hl"h' ffi'l 

3lRn 'ifi1: Wf;(jj % 1 mt'l ii 10,000 ~ "I'll q;f<I; <itit "ll"!1 ii ~ ~ ~ 'liB il 1,85 

31:!'lli! 'ifil 'F'l ffi'l 3~ "F( Wf;(jj % 1 

~~~(KVK) 

'flt! for,rT'1 ~ Cj ~ ijiT('I it 47 >rful\lUl ~ ~ fifiil ~ 1248 >rfuanf>Mi, fifi1:rr;jj, 

'lIT'i\1Jl 'j'!1* 3ih: = ifi4"if(';1' Cj 'lJTTl fu'lll 'flt! for,rT'1 ~ Cj 3 ~ ii 'lJTTl 'ffi am: 9 ifs>:ir 
'4J1'I1l1 '>TI ~ fifiill CfR'l3Tn: 'l'i! _ ~ Cj 1131 ~ ii 'lJTTl m am: 403 A I fifi7:n lJ'll1 

~ ~ itn 'l'!!- 3lfir<lR ~ ~ 3ih: 3Pl '01Twff &ro ~ <fr 3Pl %Pl ii 'lJTTl 

'>TI m I 

~"fl'"T sL _, 'Q?'1, 'tJ1'RT, ~"'f"~~lifi, 'lffiit'l ')ifil ~,~ 'lfl:1:R 1ICi~, v Cj 7 ~, 

1998 q;'j ')ifil for,rT'1 ~ ( q~q'S<I'"lf4) 'ifil 'lCR am: >rfu2;lT(?tm 'r. =rml 'ifil ~ fifi7:n I 

4fll('1'j m ~ ~ fl4f.qi1 31-ffiUR Qfhil'i111 
~ 

~ ~ ii ~ ¥' 311~""1"ifi ci'IT % QUAT 'r. 31>lR ljjzi>fr ~ ii ~ q,'\ 1T'ir ~ ci'IT 
~ (27 Z'l"1'lT~~), ~~ (RAU) ii~q,'\'Pftitm RMT-143 (16,)7 
~~) mm ~ (CCS HAU) 'ifil ilm HM-346 (23,6 ~) HM 350(2 U 

~) HM - 103 (20,1 ~~), 'If.r>:IT Ref - 446(12,81 ~) afu:~'ifil~ 
<=ifq; UF-125 (12 8 ~) anR 1 

~ fi:!"! 'fiq'B - 54 q;'j 'h1$il'ho'l\l w: l'jffi 'ifil ~ ~ TJilI ~ Ref - 41 (~) 3ih: 
UO-686 ('n'ffi) q;'j ffil''1 fi:rtZifil (Stem Gall) t'1Jfuir'l am: UO 241 am: UD 296 
(~) q;'j 'Ff'lio ~ (Root knot nematode) 'r.1Jfuir_ WJ17f'lT I 

~ (IGKUU) ii ~ '<til ~ ~ 'r. fuv, 150:125:125 fifi, '!IT'l~ 'r. i;1: ii NPK B'l'R 
q,'\ fu'hif(¥1 '<til "ITffi % 1 
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'Ii'nrrq; ~ full: 1 ,0 31j'ffi! it rw /CPE qi\ ~ 3ffi 90 f<I; 1JT'l 'i1$?1,"'i 3ffi 30 f<I;, 1JT'l I' ,0/ 

~ ~ ~ it WTRl ~ (I'lT :pru<I it BiR mu ~ full: 1 ,0 31j'ffi! it IW /CPE qi\ ~, 90 

f<I; 1JT'l~ ~ ~ it ~ 3ffi 60 f<I;, 1JT'l~ ~ ~ it P WTRl 'l'1fB m TJi! I 

~ ~ fll'B 3ffi il'l'l> ( ~) "liT ~ "fiB ~ full: ~ 'IR (-.rt 3ffi 3jTffij ~ 'Wl'l ° ,05% ) 

Cfi'I\1I,"l'i ~ 3ffi ~ 'Ili:' 'l'fu ~ (clump) 10 1JT'l ~ ~ ii ~ WTRlll"ll'fi i.r TJi! I 

~ f<il<Ollli' 

InC"S'i qfOlC'111QI'i('1 ff{uilff{1:14 

'lmfrl ¥l 31jB'IT'f ~ 3ffi 'lmfrl ~ ~ 31:]1'i'IT'f <W-rR '" ~ ~ m-m-m 'fiR 
~,"'If""",,, ~~ B ~~~, ",If<:'l",,,ii 10-12 3J1m!, 1998 "IiT~, ~'Wl 

3ffi~ <itil: ~~, mllJ'Ul ,*' ~ 'R ~ if;;4-6'"8 ~ ~ 'rnw 
F\1"1'lf\1~~ "h1 ~f<l;<rrl ~~ii ~1JlP9 fc!'I"l 'I'!ij % (1) ~ "h1 ~,~ 

3ffi ~ m'lf1lT (2) 3W!>Wl *' wrF",-!(j 'llO'if "h1 ~,~ 3ffi ~ mllJ'Ul (3) ~ 

q'ilAfi1fq~H (Ethnobotany), ~ 3iic!f'-!"h' (Ethno medicine) 3ih: ~ 3W!f'1 (Folk 
medicine) (I'lT (4) fi1<l;m, ''IT''i\q;pj (Futurology) 3ih: ~W!fu! 31f>m I ~ WiTt<iT ij 
<'fT1'111l 150 1lfuf.!fi--l'tl 'l 'WI iWn I 

~, ~, \"<11~'"l'<;('i 1T'R, O'l~, ~ ~ foi'll ~ '" ~ Witm "h1 ~ f<I;<rr 3ih:~, 
1!_B,~, "1T<!, O'l ~"lf1~M (~), 'lmfrl ~ 31jB'lT'i~, ~ m 'l ~ 3lU !>l;l(!1 qi\ I 

~iTM' 

~ 1('1 1('1 ";:~Iq<fl, ~ ip:p:, "'If<:'l"'" 'l'R f.!'m OJ 18 ~, 1998 "liT ~ ~ ~ 
31jB'IT'f W1R ii "If.!<n ~ "h1 ~ f<I;<rr 1 ~ ~ 'jiWI,,!,~i(, 'ST'h l1"QT 3l>l!'\! (~ i'h) 
'l flo'!> qi\ 3l'-"l>l;l(!1 qi\ 1 

~, 1('1, 1l!'!, W, O'l ~"II'i~"I'" (fum), ~ ~ 31jB'1R ~ OJ ~ ~ ~ 

31jB'lT'i~, "'If<:'l"'" ii 28 ~ 1998 "liT ~ '"l'H"~H ~ "h1 ~ f'p:n I 



CONSULTANCY & TRAINING AT 
INDIAN INSTITUTE OF SPICES RESEARCH 

1. TRAINING PROGRAMMES 

1. 

2. 

3. 

4. 

5. 

6. 

Micro propagation and related tech
niques for production of planting mate
riaL crop improvement and conservation 
of genetic resources 

Processing and evaluation of chemical 
quality in spices 

Preparation of white pepper and salted 
ginger 

Pest and disease management 

Intergrated pest and disease manage
ment in nurseries 

Integrated disease management 

7. Insect pest management 

8. Nematode management 

9. Mass rearing of Coccinellid predators of 
scale insects 

10. Mass multiplication of biocontrol agents 
(Trichoderma/G/ioc/adium) 

11. Biological control of diseases 

12. Techniques on Phytophthora research 

13. Laboratory techniques on plant parasitic 
nematodes 

14. Integrated nutrient management 

2. CONSULTANCY SERVICES 

1. Management of diseases 7. Large scale production of planting ma-

2. Management of insect pests terial 

3. Management of plant parasitic nema- 8. High production technology for carda-

todes mom 

4. Post harvest technology 9. Plant propagation techniques 

5. Tissue culture (Micro propagation) 10. Site selection and establishment of spice 
6. Soil, nutrient and water management gardens 

3. CONTRACT RESEARCH 

1. Testing of agrochemicals. fertilizers, 

growth regulators in spice production 

2. Projects on ali aspects of diseases, in-

sect pests and nematode management 

in spices and spice based cropping 

systems 

4. CONTRACT SERVICES 

1. Analysis of oiL oleoresin and piperine 5. 
of black pepper 

2. Analysis of oiL oleoresin. curcumin, 
crude fibre etc. of ginger and turmeric 

3. Analysis of amino acids, proteins, fats etc. 6. 

4. Estimation of colour value in chillies 

Lab and field evaluation of fertilizers, 
agrochemicals/plant derived products 
against fungi, bacteria, nematodes and 
insects of spice crops. 

Diagnostic of damages caused by insects, 
nematodes and diseases in spice crops 





PUBLICATIONS AVAILABLE FROM 

INDIAN INSTITUTE OF SPICES RESEARCH, CALI CUT 

1. DISEASES OF BLACK PEPPER - Rs :000/-
Proceedings of the International Pepper Community Workshop 
held at Goa during 27-29 October 1988 

2. SPICES VARIETIES - Rs 125/-

3. BIOLOGICAL CONTROL IN SPICES - Rs 125/-

The following publications of Indian Society for 
Spices are also available at IISR. Cali cut. 

1. Black Pepper and Cardamom: Problems and Prospects - Rs 60/-
Proceedings of the National Seminar held at Calicut 
during 17-18 May 1992 

2. Biotechnology of Spices, Medicinal - Rs 300/-
and Aromatic Plants 
Proceedings of the National Seminar held at Calicut 
during 24-25 April 1996 

3. Water and Nutrient Management for Sustainable - Rs 200/ 
Production and Quality of Spices - US $ 30. 
Proceedings of National Seminar held at Madikeri 
during 5-6 october 1997. 

4. Journal of Spices and Aromatic Crops - Rs 150/ 

For copies please write to Library and Information Officer. P.B. No. 1701. 
IISR Calicut - 673 012. India or Secretary. ISS C/o IISR. Cali cut - 12. Ker"lc1 



ISBN 81-86872 - 09 - 4 

Indian Institute of Spices Research 
P. B. No. 170 1. Marikunnu Post 

Calicut-673 012, Kerala. India 

Tel 37 1410. 370294 

Telex 0804 - 250 NRCS IN 

Grams 

Fax 

E-mail 

Research. Calicut 

0091 - 495 - 370294 

iisrclt@md3.vsnl .net.in.nrcp@ren.nic.in. 

http://edn.vsnl.com./iisrspices/iisr.htm 




