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PREFACE

It 15 a pleasure to present the Annual Report of [ISR for the year 1997. The Insttute
had spectacular growth during the past two decades from being a Regional Station of
the Central Plantaticn Crops Research Institute in 1975 to the present Indian Instiute of
spices Research ISR witnessed an eventful 1997, The Institute bagged three major awards
during the year. The Biotechnofogy and Crop improvement Division tecelved the (CAR
team award, the Cardamom Research Centre, Appangaia receved the ICAR Hari Om
Ashram Trust Award and Dr. Rajendra Hegde won the I[CAR Young Scientist Award

The Natonal Net work project on Flyrophihora Diseases of Horticultural Crops
(PHYTONET] with ISR and eight other co- ordinating centres, with a total cutlay of Rs.
357.5 lakhs, started functoning during the year. The institute aiso expects cxternat
funding through the Black Pepper Technology Mission of Kerala Government and from
NATF. The consuitancy precessing cell of the Institute f1as also made substantial
contribution duning the year.

The export of spices witnessed a spectacularieap in 1997-98. The country exported
2.187 lakh tonnes of spices valued Rs 135215 crore [US § 363.62 milhen]. The unit value
of biack pepper has reached Rs. 140.02 compared to Rs, 80.001in 1996 Cils, oleoresin
and other value added products from spices also showed good export potental. As in
recent years cardamom registered a general decline in export due to competition from
Guatemaia.

The instituze organized a National Seminar on Water and Nutrient Management for
Sustainabte Production and Quality of Spices at Madiken [ Karnataka | during 1997 1in
collaboration with Indian Society for Spices and ICAR. In commemcration of the 50th
year of India’s independence [ISR is organizing a National Semtnar on Biodiversity of
Medicinal and Aromatic Plants during August 1998, The Institute participated in the
PEPPERTECH meetng of Internaticnal Pepper Community during Qctober 1997 at Koch.

The buddet of the Institute was Rs, 90 lakhs under Plan and Rs. 148 lakhs under Nan
plan. Besides. a sum of Rs. 75 lakhs was received from AP Cess Fund Schemes The
Institute Management Committee, Research Advisory Comnttee and Staff Research
Councif met and gave necessary ceunsel for the future programmes,

The accomplishments made through 47 institute prejects and externally funded
projects are comprehended in this report.

b take this opportunity to thank DG, ICAR, DDG (Hort) and ADG (PC] for the
necessary help and scientists and staff of ISR far thewr contributians.

P2

5 June 1998 {K.V. PETER|
DIRECTOR
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EXECUT'VE SUMMARY

CROP IMPROVEMENT AND BIOTECHNOLOGY

The germplasm conservatory of the institute was entiched by collecuions of Piper
species, cardamom, ginger, TUmefic, vantiia, and tree spices. The important collectons
during the year are:

fr  Fifty accessions of Pperspp. from Niigiri, Niambur, Munnar and Pollibeta. Species
collected from Paikara (Qaty) resemble 2 mufesua and P sitentvafieyensis and the
one from Munnar resembles £ gaiearum. Thirty five accessions of cuttivated black
pepper were collected from Kannue, Palode, Thenmala and Poilibeta.

g

Seven proximal branching types and one compact panicle type i cardamom.

%t Thirty seven accessions of ginger from Nedumangad, Aryanad, Kuttickal, Munnar
ang Ooty.

Five accessions of turmeric from Nedumangad and Ooty.
Three Amomum spp. from Gudalur.,

Ntne vanilla accessions from Thamarassery (Calicut) and Ernakulam.

I S

Twelve wild types of Cinnamomurm {one, a very scented type}, two wild types
of Myristica. two species of Knema, one high yielding allspice, four types of
Garcin/a and ane type of arao were collected during this year.

Black pepper : Hybnds HP 813, 34, 105 and coflection 1841 maintained superionty for
yieid at Valparan.

Cardamom : A 8x8 fuil digliel Involving setections RR-1, CCS-1 and "Katte® resistant Iines
NKE-3, NKE-9, NKE-12, NKE-19, NKE-27 and NKE-34 was made. Ninety two percent
frunt set was observed in NKE 19 x NKE-34 followed by NKE-12 x NKE-19 {77%} and
NKE-12 x RR-{ (699%].

Ginger : Accessions 15 and 27 performed pettey consistently in the second consecytive
year with 25% dry recovery. Acc. 15 had 2.5% volatile o# and 3.2% crude fibre,

Turmeric: A high ytelding and high quality Alleppey turmernic {Acc. 385) is identified {30
kg fresh rhizome per 3 cm? bed with 7% curcumin).

Clove. B-95 15 2 promising line with high yield.

Paprika: Morphological and biochemical characters of 29 lines Of Caosicum anmiinm
indicated paprika types PBC- 385, PBC- 066 and Kt. pl- 19 as the best selecttons. PBC-
385 had the highest colour value {205 ASTA) followed by Kt pl-19 {139.5 ASTA] and
PBC- 066 {131 ASTAL
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characterization of inter specific hybrids

Two inter specific hybrids of Poerviz. P rugrism x P.attenuatum, F. nigrum x P barbers
were characterised based on morghology, anatomy, 1sozymes and resistance to * Pollu
beetle'. The hybrids possessed heterosis and inherited resistance to ‘pollu beetle” from
resistant male parents

Isolation of DNA

Genomic DNA was 1solated from ginger, wrmeric and nutmeg.

Cytogenetics and reproductive biology

Variation in chromosome number was detected in ginger cultivar Sabarimala as Zn=
Z4. Three tetraploid plants were produced from  [ISR- Varada by colchicine (2%)
treatment. Diploid number of nutmeg 1s 2n = 38.

Developmental morphology

Effect of growth hormanes, Triacontanol, Paclobutrazole and GA3 were studied in
ginger and turmenc. GA, enhanced procamipial activity, dimensional vanation in xylem,
phicem and fibre, thick cuticle in the cpidermis and less fibre in ginger plants. In turmeric,
GA, Increased the cell size and number, more starch deposition and the plant helght while
paclobutrazole induced dwarfening.

Propagation

+r Successful graft union was obtained with twenty varieties of black pepper
and F.cofubrinum Link as rootstock, which is relatively resistant to
FPAYEtOpALAOra capsici.

¥ Allspice cuttings treated with IBA 2500 ppm + NAA 25C0 ppm in charcoal
gave 63 % rooting.

BIOTECHNOLOGY

A

it A hardening facility with temperature, light and humidity control was
established.

¥r Interspecific hybridization was achieved between lanila planifoiia (9] x
Vanifla aphyiia (3] using embryo rescue technigue.

A
P

Plant regeneration was successfully induced in Capsicum annuiim using shoot
tip and leaf explants.

hus

Protoplasts were isolated from C. annuum.

1 Micropropagation protocols of curry leaf (Murraya koenigi) was standardised
and micropropagated plants were hardened and established in soil.
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CROP PRODUCTION AND POST HARVEST TECHNOLOGY

Agro-physiological studies

Biack pepper OF ling P-24 acquired maximum canopy height of 504 cm and radius
117em dunng fourth yea of planting. Thus was followed by Panmuyur- 1 {492 ¢m and 105
cm) and the least was i Panniyur- 3 and Subhakara (313cm and 77.7 c¢m] Among the
10 vareties evaluated Panniyur-5 gave the highest fresh yield of 2734 g/vine followed by
subhakara [1337g/vine |.

Biofertilizers

Soltinoculation of Azaspriffum, pnosphobactena and Vesicular Arbuscular Mycor-
rhizae (VAM] alone and in combinations increased biomass, dry matter production and
nutrient uptake of black pepper.

Spices based cropping sytem

A Crop combination with cardamom as a base crop with tree spices [clave, nutmeq,
annamon and alspice), peppcer and arabica coffee is under cvaluation for the fifth year.

Production of nucleus planting materials

One lakh black pepper rooted cuttings, 500 taterals, 12000 cardamom seedlings of
elite lines, 550 cardamom suckers, 29 kg cardamom seed capsules, 30 tonnes of turmeric,
5 tonnes of ginger, 2500 nutmeg grafts, 3000 cinnamen seedlings, 2000 clove seedlings,
2500 aiispice seedlings and 8000 rooted vanilia cuttings were produced and distribured
this year.

Nutritional requirements

Y In black pepper, appiication of Zn, B and Mo @, 5,2 and 1 kg/ha along with
150, 60 and 270 kg/ha of N, P and K increased the yield by 134%.

#r In turmeric, application of rock phosphate @ 25 kg P/ha with FYM 100t/ha
and micronutrients like Zn, B and Mo @ 5, 2 and 1 kg/ha gave 27 % increased
yield.

Ty Introduction of earthworms 7 s/t in pots supplemented with FYM and
Glyricidia leaves increased the nutrient avaiiability i black pepper, ginger and
turmeric.

T Application of coir compost |Terra Care) + neem cake + chernical fertilizer
in turmeric increased the yield by 53% campared to chemicai fertifizers.

v
>

v Applicaticn of coir compost (Terra Care] + FYM increased the ginger yield
by 85% compared to sole application of chemrical fertilizers.
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Protected bush pepper cultivation

Technologees for protected cultivation of bush pepper with high density {350 pots per
140 m? are standardised and 150 g dry pepper per pot was recorded durning the first year.
There was no Phytocohrhorginodence.

Drought tolerance in black pepper

Based on physiological parameters like cell membrane stability, relative water contenr,
stematal resistance and transpiration rate black pepper accessions 1493 and 1372 were
found tolerant to drought.

PRE AND POST HARVEST STUDIES
Chemical changes during maturity

Levels of mono and sesquiterpenes of black pepper essential ol were very low at 120
days after flowenng which showed a sudden incarease between 160-180 DAF and
remaned steady up to matunty. Vanetal and agrocdimatic influence were seen in the levels
of o1, oleoresin and crude fibre among the 15 ginger accessions at different matunty
stages.

White pepper

Spraying ethref on the harvested black pepper berries hastened ripening and reduced
the retting penod for preparing white pepper.

Salted ginger

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

Curcumin rich turmeric lines

Acc. 583, 585, 605,608 and 630 among the Alleppey collections and 691,651 and
650 among Andhra Pradesh collections had more than 6.5% curcurmin.

High quality cassia lines

C-5 C-7,0-7,D-3, B-1,0-1, B-2, A-7, D-6 and D-2 are a few of cassia lines with
tigh teaf od, bark ol and bark oleoresin.

Isozyme characterisation of ginger and turmeric

Charactensation of 77 wurmernic and 14 ginger accessions using Poly Acryfamide Get
Electrophoresis {PAGE) indicated more vanability in turmeric (39-100%j compared 10
ginger [85-100%]j. Ten separate clusters in the former and two in the latter were
established usting dendrograms.
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CROP PROTECTION
PLANT PATHOLOGY

Biological control

7o Verticiiurm tenerurn isolated from biack pepper rhizosphere is antagonistic
to Phytophthora capsici. A new strain of 7richodermatolerant to copper has
also been isolated.

Three fungal parasites viz. Penicillium fellutanum Bourge, Paeciomyces
Macinus (Thom) Samson and Verticitlitrm lecanii (Zimm) Vicgns were jsolated
from the vector Pentalonia nigronervosa t. caladif for the first time.

Bioiogical control against FPhytophthora has been demonstrated in 2254
hectares in Kerala, Tamil Nadu and Karnataka.

New medium for Trichoderma

Teawaste 1s more ideal than all other agncultural wastes for large scale multiplication
of Trichoderma and Ghodladium. Tea waste supported a spare load of 1780 x 10% g of
Tnchodermg after 21 days and 829 x 10° /g of Ghodladium after 28 days,

Etiology

Potyviral nature of rthe particles involved In "Kokke kandu’ disease of cardamom was
established through Owect Antigen Coating (DAC) ELISA.

Disease resistance

<r Eleven biack pepper hybrid lines tolerant to PhAvtophthora capsic/ have been
identified viz.HP 1786, 756, 1380, 1728, 754, 1344, 1382, 1748, 478, 92
and 490. Further evaluation is under progress.

{7 Accumulation of orthodihydroxy phenol and additional electrophoretic bands
were observed in the tolerant iines of biack pepper during pathogenesis.

vr Blacik pepper OP line P24 continued to show field resistance against
Fhytophthora capsic/ in large scale demonstration trials.

v Thirty four disease escapes against ‘Kokke kandu’ were identified in
cardamom.

Disease management

¥r Integrated disease management invoiving potassium phosphonate spraying,
application of neem cake at one kg /vine and biocontrol agents showed the
lowest disease incidence N black pepper,

¢ Treatment of rhizomes with Ridomil mancozeb and scil application with
Trichoderma harzianum reduced rhizome rot of ginger and turmeric.
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ENTOMOLOGY

Natural enemies

impartant natural enemues of insect pests of spices documented include Sleopriss
nsuars ([Encyrtidae) on mealy bug [Planccoccus sp.) infesting black pepper; Arvsopteromals
calandrae (Pteromalidaej on cigarette beetle {{asiodenma sermcormd infesting stored ginger
and turmeric; Megommatasp.(Cecidomylidac] on shield scale (Fulvinaria psicif infesting
clove and Symmiesis dolichogaster [Euloptidael on leaf miner (Concpomarpha ciricd)
infesting cinnamaon.

Blological control

¥r Release of 125 eggs/vine of the coccinellid predator Chifocorus nigrita
for the control of mussel scale fepidosaphes piperis) infesting black
pepper {5 release at 7-10 day intervals) reduced the popuiation by 44.5%

Release of 85 larvae (5 refeases at 7-10 day intervals) of the coccinellid
predator (. circumdatus against coconut scale [Aspidiorus destructor )
reduced scale insects by 68.5%.

e

Jr Green lacewing [CAysoperfa carnea Stephens) a predator of aphids was
highly predaceous to cardamom aphid.

Toxicity of insecticides to biocontrol agents

Neem ot (0.3%), Neemgold {0.2%;) and fish oil rosin {396) wcre safe to the predator
Coigrta while monocrotophos [0.i %) and dimethoate [0.1%/} were toxic upto 7 and |
day after treatment, respectively.

NEMATOLOGY

Resistance screening

Nineteen ginger accessions showed resistant reaction 1o Meloidogyne incognita.
Turmenc accession 84 showed high degree of resistance te M.incogrita.

Biological control

Three 1solates of bacteria showed 100% suppression of root knot nematodes within
6 hours of exposure under 7 Vitro conditions. Both Verticilium chlamydosporiun and
FPasteurta penetrans improved the growth of cardamom seedimgs Dy suppressing root
knot nematodes under field conditions.

SOCIAL SCIENCES

Effectiveness of Kurumulaku Samrakshana Samities

A study was conducted to evaluate the effectveness of pepper welfare soaetics
{Kurumulaku Samrakshana Samities) in black pepper production in Kerata. Due to varnous
reasons, the perception of farmers about the samiti 1s only satisfactory. Farmers gencrally
adopt advices on correct narvesiing stage, cropping system, brocessing of pepper and
adoption of improved vanecties. Samities must be strengthened as they have good linkages
with Krishi Bhavans, Cooperative Banks, volurtary organisations and other input agencies.
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Gavernment should encourage the samities so that farmers will have more trust in its
functioning.

Training programmes

Six raining programmeces were conducted dunng the year for agricultural officers,
agricultural students and plantation officials. The programmes were on Spices Production
Technology. Nursery Management and On Farm Processing of spices.

Demonstration of improved technoiogies

Low tying maishy areas unsuitable for cultivation for any commercial plantation crops
were successfully converted for profitable cultivation of cardamom at Appangala
{Karnatakal,

ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES(AICRPS]|

AICRPS recommended reicase of three new varietics viz. cardamom (fCRI-4], mango
ginger {Amba| and fennel (Gu Fen -2}, ICRI-4 1s an early matuning, Malabar type with bold
capsuies and an yield of 455 kg/ha under rainfed conditions.

lrrigation at IW/CPE ratio of 0.25 (100 [ once in 8- 10 days) duning Dec- Aprilincreased
the yield by 72 % over nc wrigation.

Fertizer dose of 75:75:150 kg NPK/ha was recommended for cardamom under
nawural snade in Karnataka.

Apptication of Bordeaux muxture {1%) at 15 days intervals controls nursery diseases
in black pepper.

Treating turmeric seed rhizomes with monocrotophas (@2 mi /1 of water for 15
mins.)is recommended to prevent scale insects. To prevent rmzome rot, havistin treatment
(2 g/l s recommended.

KRISHI VIGYAN KENDRA

KWK organised 49 traimng programmes for farmers, rural youths and extension
workers and conducted five extubitions. Two Innovative programmes, one on Horticultura!
Therapy for mentaily handicapped and another on organisation of a Voluntary Vikas Vanii
club spansared by NABARD at Kallanade {Caticut) were arganised.
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he indian insttute of Spices Research (ISR} was started in July 1995 upgrading the
erstwhile National Research Centre for Sprces [NRCS) based on recommendations
made by varlous committees iike QRT and the Parliamerit delegation.

Mandate

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

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

¥r To develop high yielding and high guality spices varieties and sustainable
preduction and protection systems using traditional and nontraditional
techniques and ncvel biotechnology approachies

Y¥r To develop post harvest technologies of spices with emphasis on product
development and product diversification for domestic and export purposes

7r To act as a centre for training in research methodology and technology
upgradation of spices and to coordinate national research projects

Y To monitor the adoption of new and existing technoiagies to make stre that
research is targeted to the needs of the farming community

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

Location

The headquarters of the ISR 1s situated in Calicut [Kozhkode/ city, where Vasco de
Gama had landed on 20 May 1498. The experimental farm of the [nsutute is located at
Peruvannamuzhi, in the foot-nills of the Western Ghats. The anly subicentre, the
Cardamom Research Centre, is at Appangala in Coorg {Kodaqu) District, Karnataka.

Organizational setup

The Director 1s the adrmunistrative nead of the Instutute and its other centres. The
Institute Management Commuttee, Research Advisary Committee, Policy Committee and
Staff Research Council assist the Director in matters reiating to management, research and
extension. Multidisciphinary research on different aspects of black pepper, cardamom,
gnger, turmeric, nutmeq, clove, annamon, alispice, vanilla and paprika s conducted in
threc dvistons and a section- Division of Crop Improvement & Biotechnology, Division of
Crop Production & Post Harvest Technology, Division of Crop Protection and Social Science
Section. Besides, ISR 15 also the nead guarters of the All India Coordinated Research Project
an Spices with a nerwork of 20 centres spread over 15 states. Knshy Vigyan Kendra,
establised in 1992 at the Expenmental Farm, Peruvannamuzii, cancentraies on transfer
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of technology. Apart from the research activities, the Institute 1s recognized as a centre
for post graduate studies by the University of Calicut. It offers consultancy and training
in different fields and disseminates the information generated thsough reguiar publications
and other mass media.

Prosect Coordimato
AICRP on Spices

Crwef
Tratning Crganmser
Kristy Vigyan Kencira

AAOE AL
Administration &
Accounts

L
!
|
|

Soientstin charge
Expenmental Farm
Penwannamuzhi

Screntist in Chirde
Research Centre,
Appangala

Genetics &
P ton &
Cytogenetcs B C: ?_g ro?;.! y ;'onr Crop Protecthion ‘
Plant Breeding st Rarvest fechnolagy ! Conomics

DIRECTOR

Crop kmprovement & |/
Biotechnology

Economic Botany Extension

Horbcuhure Agronomy Statishics
Biatechnolagy Plant Physiology
501 Sciences Plant Pathciogy
Biochemistry Entomology
Organic Chemistry Nermatalogy

Agnc Engineering

Organisatianal set up of HSR

PAST ACHIEVEMENTS

Crop Impravement and Biotechnology

The Institute has a large coffection of spices germplasm consisting of 2568 black
pepper, 293 cardamom, 428 ginger, 697 turmeric, 423 nutmeg, 213 clove, 262
cinnamon, 137 alispice and 9 vanilla accessions.

High curcumin and hugh yielding turmeric vanieties viz. Suvarna, Sudarshana, Suguna,
Prabha and Pratibha, hugh yieiding hiack pepper varieties like Sreskara, Subhakara,
Pournami and Panchami, high yielding and high quality cinnamon vaneties Navasree and
Nithyasree were released to farmers.
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Vegetative propagation methods were standardised in clove, nutmeg and annamon.

Methods for long term storage and cryopreservation of genetic resources of spices
In /7 vitro conditions are being standardiscd and /7 vitro repository for spices germplasm
was estabiished.

Regeneration of plantiers from catli of gnger, turmeric, black peppeer, varulla, lavender,
anisc and cardamom were achieved 1o exoloit the somacdlonal variauon and for w7 vire
selecticrn of lines resistant to biotic and abiotic stresses.

Crop Production and Post Harvest Technology

Rapid and efficicnt methods for clonal multiphcation of black pepper and cardamom
were standardised.

A fertilizer dose of 140:55.270 g of NPK/vine/ year 1s optimum o mcrease yield of
black pcpper N faterite soils

Application of neemcake (Zt/ha) increased nutrnient avaiiability in soil and ginger yield
by 33% and restricted rhizome rot Inadence of ginger to 5%.

High production technologies developed at the Institute for sustamable high yicld of
pepper and cardamom have been adopted by farmers,

Panniyur-1 and Valiakamakkadan are ideal among the pepper varieties Lo prepare
whitc pepper. Black pepper vdrieties with high pungency are ¢v. Kottanadan and
Kumbhakodr Cardamom accessions with high o1l and flavour are APG 30, 5. 221 and
223; ginger varieties with high olearesin and gingero! are Rio-de-Janciro and Wynad
Kunnamangalam and turmeric vaneties with nigh curcumin are Prabha and Prathibha.

Crop Protection

Among the several black pepper ines screened for their reaction to PAviophthora
capsici, the causal agent of foot rot disease, P24, an open pollinated progeny has been
identificd as tolerant. An integrated management strategy involving phytosanitation,
cultural practices and apphcation of Bordeaux mixture {1 %] and copper oxychicride o
potassium phosphonate [Akomin| is effective against foot rot disease. :

Field tnals showed cffectiveness of Trichoderma Aarmatum, T harmianum and
Glioc/achum virens to manage Phytophthora foot rot.

integrated disease management involving phytosanitation, soil solansaton, seed
treatment were found effective in reducg rhizome rot and Inceasing ginger yield.

Cultivated and wiid Zper accessions resistant to pollu beetle, the most serious pest
of black pepper, has heen identified. The pest could be controlied by spraying endosulfan
0.05% or guinalphos 0.05%.

A number of potential biocontiol agents have been wentified aganst major insect
pests of black pepper.

The role of Ragopholus simidis, Meloidogyne incogrita and FRytophrhora capsiciin
the ctiology of slow dechne disease compiex of black pepper was established.
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Transfer of Technology

Yield increase of over 200% was achieved as a result of the adopuon of High
Prodtiction Technology in black pepper.

in cardamom, an all ume high yield of 1600 kg of dry cardamom /ha was obtained
as a result of adopting the High Production Technotogy developed Dy 1SR,

onth No. of rainy daysﬂ 7 Rainfail {mm_J- E
'M Reruvannamauzi Appangala Peruvannamuzal  Appangala
'January Z 2 o 2.50 - 3.4 1
February - - - -
March , g8 15.00 45.4
April 2 ' 2 3.50 26.8
May 12 5 208.00 57.4
June 15 20 812.00 556.9
Jutly _ 3 28 1970.00 8946.1
August 30 28 1287.00 g19.0
September 13 16 356.50 87.7
October 18 1z 452.00 230.0
November 17 12 4192.00 121.2
December I 5 263.00 32.1
Tota 158 138 5788.5 2876.0
Budget
' Particoiars .- Nonpflan Total

Esteblshment - T 136.00 136.00
Travelling aiowance 2.50 3.50 6.00
Warks 20.00 - 20.00
Other charges includimg 67.50 8.50 /76.00
cquipments

Total 90.00 148.00 238.00
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Other Sources

Particulars ' N "Amount
AP cess fund schemes 30.08
KVK 51.52
NATP 3.00
AICRP Spuces 60.00
DBT Schemes 5.29
IPDS 7.69
Visiting scientist scheme 0.81
Pension and gratuity 2.50
Total 160.89

Staff Position

“... ‘Sanctioned Filied
Saentific 41 39
Technical 37 36 A ]
Administranve 21 21 -

Supporting 67 &7 -







RESEARARCH
A CHIEVUVEMENNTS






- 7_] C‘:m"z;ﬁ, N -l‘g\)
E‘r_ CROP IMPROVEMENT i AR
CROP IMPROVEMENT & BIOTECHNOLOGY
GEN. ! (813)
COLLECTION, CONSERVATION AND EVALUATION OF BLACIKK PEPPER
GERMPLASM

[i.v. Saji, P.N. Ravindran, B. Sasikumar,V.5.Korikanthimath and B. Chempakam)

A. Coilection and conservation of germplasm

Fifty accessions of wild Piperwere collected from Nilambur, Gudallur, Naduvattom,
Nilgiris. Munnar and Pollibetta. This mclude aimest all the wild species reported in South
India {Table.1). A rare species which resmbles Pper siientvalieyensis was also collected from
Paikara near Ooty. £ longurmcollected from Nitamour had long spike and another species
which resembies 7 gafearen but having bisexual inflorescence was callected from
Munnar. A survey was conducted in Kannur district for the collection of drought ¢scapes
and 22 accessions of cultivated pepper were collected (Table T). One hundred and thirty
one accessions of cultivars were pianted in the field.
B. Characterization of Piper species

A highly scented FPperspecies was identified from the Norrh East collections. Twenty
one accesstons including released varieties were analysed for total protemn. Matured leaves
and berries were sampled for SDS-PAGE. In majonty of cases 11-18 bands were noted.

Table 1: Piper species collected during the year.

Species Ne of ace. Pare Remarks
callecred

A. Wild Species

FIoer pigrum 4 Nilambur
10 Munnar Bold berncs
£ fonguim 1 Kannur
3 Nitarrbt Long spike, chimoing habit
1 Cheruthon
P mubestald & 9) 4 Naduvatrom
4 Munnar
P schradin |38 9) 3 Nilgin High altitude specics
Pwightu|3& %) 2z MNilgm High altitude species
Fipersp, 1 Naduvatrom resembles P sdentvalicyensis
P argyroptyliom|d &7 Z Gudallur Scented  spikes
P hymenophiim|3 & 2) 2 Gudallur -
i Munnar -
] Polliberta -
F. gaieatum{9) 1 Gudallur -
F trichostachyon 1 Gudallur - i
Poersp, 2 Murnnar Aspenies resembiiing 7 galeatum
but having thsexual flowers
P sugana (362 3 tunnar long spike
£ artenuanm I Munnar -
B, Cultivars
Poer rigrum (Uthrankotta, 22 Kannur Collected from the drought
Kalluvally & Kanmunda} prone areas
P rugrum Kattanadan) 1 Palode Areleased vanety for South Kerala

£ pgrum (Karuvilanch) i Thenmala oblong fruits - I'ke pappaya seeds
F. tngrum 1 Polibetta -
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GEN. 1X (813)
COLLECTION, CONSERVATION, CATALOGUING AND EVALUATION OF

CARDAMOM GERMPLASM
{M.N. Venugopal and K. Padminil

Thirty ane cardamam accessions were assessed for theyr natural reaction to leaf bight
| Colletotrichum glecsporowdes) and leaf blotch {Fhacodactytium venkatosamiurn). Acces-
sion numbers were given to disease tolerant/ resistant types. One compact panicle type
was added to cardamom genebank bringing the total accessions 1o 319,

GEN. 1 (813}

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

{P.N. Ravindran, B. Sasikumar, K.V. Saji, and K.P.M. Dhamayanthi}

A. Maintenance of germplasm

Five hundred and fifteen accessions of ginger 2nd 730 accessions of turmerc and
nine accessions of Kacrmp/era are maintamed.
B. Collection of germplasm

New collections of ginger and turmeric were made from Kerala and Tami! Nadu.
Thirty seven accessions of ginger and 5 accessions of turmeric were collected besides 3
Curcumasp. 3 Amomurm sp. and one Hedichyium sp. from Gudalur (Nadugani).

C. Isolation of DNA from ginger and turmeric

Genomic DNA was isolated from ginger and turmenec following 2% CTAB method.

D. Yield evailuation of ginger [bold rhizome accessions)

Fifteen selected bold rhuzome accessions of ginger were evaluated for vield and dry
recovery at Peruvannarnuzhi, Kumarakom, Ananthargjupet, Shilfong and Muvattupuzha,
Two of these bold rhizome accessions were evaluated at Wynad also. Mean yield and dry
recovery of the accessions from Peruvannamuzhi and Muvattupuzha are presented in
Tabie. 2.

E. Multiplication of A.P. collections of ginger

Seventeen accessions of ginger collected from Visakhapatnam and Warangal districts
of Andhrapradesi were muitipited in replicated 3 m? beds. The yield of these accessians
varned from 7.25 [Acc. 412) to 14.38 Acc. 418) kg/3m’ bed whereas dry recovery of the
accessions ranged from 22.55 [Acc. 413] to 30.5 % {Acc. 398).

F. Yield evaluation of high curcumin turmeric lines

Ten selected high curcumin lines of turmeric were evaluated in a replicated trial at
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Table 2: Mean yield and dry recovery of bold rhizome ginger accessions.
Accession Peruvannamuzhi Muvattupuzha
Vel (fresh)  Dryreovery  Yield ffresh)
kg/3m? bhead (96) kg /3m7 bed
15 131 24.8 Ha7
27 1.3 26.3 14.33
204 10.93 255 11.00
35 11.53 21.2 1100
179 10,10 26.5 10.33
244 9.93 22.0 9.17
415 1i.42 24.3 7.83
64 11.42 24.3 11.00
49 10.33 21.3 9.30
71 740 238 g7
294 10.48 27.0 9.65
3573 9.63 255 9.33
117 9.90 255 10.33
il6 i0.65 22.0 10.83
142 6.89 26.8 7.50
CD{P=0.05) 1.86 - 0.83
CV % 12.9 - 10.7

Based on yield/ bed and dry revcovery ACC. 27 and Acc. 15 are found to be promising.
AccC. 15 had 2.5% ol and its crude fibre content was less than 3%.
Peruvannamuezht. Yield of these accessions ranged from 13.9 {Acc. 329 ) to 26,13 [Acc.

173) kg per 3 m’ bed.

G. Evaluation of ‘Alleppey’ turmeric

Fifteen selected accesstons of "Alleppey turmernc” {(AFT) were evaluated in a replicated
tnal at Peruvannamuzhi. The yield (Fig . 1] ranged from 19.50 (Acc. 5926]) to 29.£7 {AcC.

585) kg (fresh) / 3m’ bed.

The Acc. 585 yecorded 7% curcumin whereas the Acc. 584 and 591 had curcumin

content of 6.5%.

H. Variability studies for the storage life of dry ginger

Dry qinger of 30 accessions were studied for their reaction 10 storage pest attack.
Thurty accessions of ginger [dry ginger} were evaluated for variability in shelf life. Dry
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Yield/3m® bed(kg fresh)
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578 877 579 582 584 585 587 588 583 505 596 603 607 609 691

Turmeric accessions

Fig. 1. Mean yield of selected accessions of Alleppey turmeric

samples were Kept i small plastic jars covered with mushin coth. These samples were
artificially infested with adults of Lasicoderma serricornesp. and kept for 4 months. The
weight of the ginger sampies left after fecding as well as the weight of paowder {frass] were
recorded. Damage due 1o the pest attack varied from 10-50 per cent. Least damage was
recorded i AcC. 74, Tollowed by Acc. 35, 244 and 415 {baold rhizame selecuans)
Maximum damagc of 50 percent was recorded in Acc. 252 The released variety Varada
had recorded 28 per cent damage.

Table 3: Mean, range and variance for yieid and yietd attributes in ginger

accessions.

‘ " Character Mean Range Vanance
Plant height {cm) 64.26 40-90 108.73
Number of tillers 13.35 5-37 37.66
Leaf number 21.65 E.31 36.18
Leaf length {cm) 19.47 14-27 8.95
Leaf width {cm) 2.18 1.5-3.1 0.14
Stomatai index 1393 8-19 4.59
Yield {kg/3m’ bed | fresh 10.08 2.5-16.5 B.27
Dry recocery (%) 25.79 2i-31 -
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i. Cataloguing of ginger

Seventytwo accessions of ginger were planted in 3 m”? bed and data on yield and
yield attributes are recorded {Table 3], Same af the accessions registered a dry revovery
of about 31% [Acc. 257, 234 & 215 ).

GEMN. Vi [B13)

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

{B. Xrishnamoorthy, }. Rema, P.A. Mathew and V.5. Korikanthimath}
A. Caollection and conservation

Germpiasm collection surveys were undertaken ta Ramamangatam, Marjapra
[Ernakulam district), Whiveri (Calicut district), Meppadi {Wynad district}, Taliparamba
{Canranore district) and Vittal {South Kanara, Kamatakal. Three wild species of Cinnameamun,
one wild Myrisoica species and another morphological variant of Myrstica fragrans one

wrrenda Gieica. four Garcrua spp. and one atag were added to the conservatory [Table

4},
Table 4: Tree spices collected during 1997. ===
Crop E - Flace Number — ° Remarks
(iRnAMmomuIT Sp. Bennegdtia Forest 3 Wild species
Diasion, Karnataka
AMstca sp. Vicral ] Chendalika
Ufliyern I Morphological vanant of
cultivated species
Finenta dioics Meppadi [Wynad) J Prolfic bearer, lsalated
tree
Garcinia sp.
G. cambogia Appangala i Seedings
G. mulleasa Taliparamba 1 Big fruited seedless typé
(3. Geimmy guittd Taliparamia 1 Smai fruted
GArcirir sp. Talparamba ) Seegless type
ArtorarnLs
koocha Appangala 1 Seedlings

B. Field trials with pre-reiease varieties of nutmeg and cassia

Three trniats with progenies of A9/4 nutmeg weie laid out, one each at Peruvannamuzhi
farm, Ramamangalam and Manjapra jthe last two selected by Spices Board, Xochi. A field
trial with four quality cassia lines (A, €, D, and D, ) was aiso laxd out in RBD with 5
rephications at 2 Yz x 2 V2 m spaang.
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C. ldentification of bald and bold nutmeg selections from conservatory

Nutmeg accession A /69 was found to have a boid seed {3g) and thick mace {4.3
gl. though the fruit weight was only medium {74.4 g). Thus yielded 729 fruits in 1997,
This was multplied by vedetative and seed propagation for further studies.

Nutmeq accession AZ was found to have a typical baldness of all its seeds. That s,
the mace 15 covering only one end and twao siaes leaving cicar bald end.

D. Cytogenetics in nutmeg

In nutmeg, the diploid chomoseme number was found tc be Z2n 38.

E. Multiplication of promising selections/ varieties of tree spices

Released annamon varieties and pre releasc cassia ines were multiptied vegetatively.
The niutmeg sclections A 9/20, A9/22, A9/25, A9 /69, AD/79, A9/86, A4/12, A4/22, A4/
52, AT1/29 and AT 1/70 were multiphed vegetatively. Application of rooting hormone (IBA
2500 + NAA 2500 ppm i charcoal] aided in production of adventitious roots in mature
allspree cuttngs with about 63% rooting in February.

GEN. Xill {813
COLLECTION, CONSERVATION AND IMPROVEMENT OF VANILLA

{P.N. Ravindran, B. Krishnamoorthy and B. Sasikumar)

Nine accessions of vanilia were collected from Ernakulaim and Calicut districts (farmefs
plot). Twenty two accessions were planted in the field during the current year.

Three hundred more of vanilla seed generated ptants were developed for cvaluation.
Interspedcific hybrids between V. plandoia x V. aphylia were attempted. Six progentes
obtained from this cross are being cultured /i vitro.

GEN. VI 1 {813)
BREEDING BLACK PEPPER FOR HIGH YIELD, QUALITY AND DROUGHT

[B. Sasikumar, P.N. Ravindran, T. John Zachariah and K.5. Krishnamurthy|

A. Pianting of promising hybrids and cultivars [Valparai]

Five promising hybrids, shortisted for release viz. HP-34, HP-105, HP-813, HP-728,
HP-778 and a cuttivar Coll. 1041, were planted in biocks of 50 plants each on Ervthrina
with Panriyur-1 as the control at Tata Tea Estate, Valparai. This work was done in
collaboration with Tata Tea Ltd.

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

Seventeen accessions of Neelamundi [clonal material} along with Q.P. seedlings of 37
mother piants are planted at Peruvannamuzhi | Ghricrdia standard: 2 standards/accession)

A separate replicated trial involving 10 promusing selections and control [Sreekara)
(Hybrids HP- 780, HP-2 and HP-141, Cultivar 4133, 1245,88%and 1047, O.P. Karimundal
was laid out using Glyricidia standards.
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C. Characterisation of interspecific hybrids of black pepper

Two nterspecfic hybnds of Aperviz. Pper nigrum x P attenuarum and P onigrum x
£ barberrwere charactensed based on morphology. anatomy, isczymes, cytology and
reaction to ‘pois beeile (P attenuatum and P barberi are resistant to *po/ls beetle
infestation)

i). Morphology

In general the nyonds were intermediate Detween the parental specaes for most of
the morpholcgical {metric) characters. However, for the other characters such as shoot
up colour, leaf tip shape and leaf shape, the hybrid Arigrum x F attenuarumiesembled
the femaile parent, 2. rugrum. The nybnd Ponigrum x P barberimherited the shoot tip
colour and leaf up nature from the maternal parent, whereas Its leaf shape was
intermediate between the parents. :

ii). Anatomy

Muciiage canals positicn and number of vascular bundies [V.B) are considered for
characterising the hybrids, Stem anatomy of the species and the hybrids showed both
structural as well as dimensional variations, (Table 5& 6)

Table 5: Anatomical features of hybrids.

Species / hybrid Position of muééia:gé canal and vascular

P nigrem (cv. Almprran Center of the pith as well as i the

& Kanmunda) periphery. V B mare

F.attenuattum Comparatively small muciage canalin the

center. V B less

P barberr Six mucilage canals in the penphery and a
very large cavity in the center of the pith.
V' B less as compared to P rigrim

F.origrumx P arrenuarurm Intermediate between the pareris for the
nature of the mucilage canal and vV B

P rugrurm x P barber A single large sized mucilage cavity was
observed in the center of the pith. The
number of V B were maore or less same as
in the female parent.

Iiil /sozymes
Four isozymes viz. peroxidase, esterase, polyphenoi oxidase (PPO) and superoxide
dismutase {SOD | were studied t the hybrds and parents.

In addivon to the hybrid specific bands male specific bands were also observed in the
Isozyme studies. However, no hybrid specific bands were observed in case of SOD. Most
of the isozyme loci were common 10 the three parent species and hybnds studied.
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Table 6: Dimensional variation for anatomical trajts in Piper species
and species hybrids.

Speoegtybnd Na.of Na of No of Na. of Width of  Wadth of  Diameter  Dameter of
peripheral meduliary  tracheids i tracheids m tracneids m trachewds m of cenwral  muctlage

vascutar wastutar pennheral medollary  peopheral meduftary mucilage caral in outer

bundles bundies  bundies bundles bundfes bundles canal pith regior
F ragian 30z12 8.0 96113 104215 316-85 666 325225 15969
fcv Armnownan)
P attentaium 1601 410 128+44 1018 368+23 622 86710 NI
P orugrm x 25101 610 104+18 66%14 255222 326 1784478 N
P atrenialiim
P orgran 26x14 6=C 81x24 18628 348+34 625 IM5=53  765=155
({CV Kanmunta}
£ harbert 1608 740 15428 133-37 263425 33 410=88 222257
P rugram x 29408 9=0 L2915 106126 26226 6127 44527 N
7 barben ’

Paired affinity indices of the four isozymes revealcd more similarity berween the
hybrnd and the female parents {Table 7|

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

Hybricd/ Farent Esterase Peroxidase  Pobyphenol  Superoxide  Totalfor 4
Oxiclase disrmutase 502Zymes
Hybnd 1 with 2bamen 166 285 0.0 333 196
Hybnd 1 wath 2 g 41.7 - 375 167 50 312
Hybnd 2 with £ arrenuatum - 363 286 250 333 308
Hytnd 2 with P rugrum 272 333 50 286 348

(Hybrid 1 = P. nigrum x P. tarben, Hybnd 2 = P. nigrum x P. attenuatum)

iv]. Reaction to pollu’ beetle infestation

Reacton of ‘pollu’ beetie infestation s assessed by leaf disc screeming method,
Significant differences are ooserved, in the reaction of the hybnids and parent species 1o
‘pollu” Beetle infestation. The hybnds innerited the resistance genes frorm the male parents
as they are not preferred by the beetles.
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GEN. X (813}

BREEDING CARDAMOM FOR HIGH YIELD AND RESISTANCE TO KATTE
DISEASE
{M.N. Venugopal and K. Padmini}

A. Muitiplication of promising clonal accessions

Three Wynad accessions [APG - 221, APG - 223 and APG - 215 ) are being multiplied.
Six "katte” resistant piants and one rhizome rot tolerant RR-1 type are being multiplied
clonally in a separate cddenal multiphication block.

B. Hybridisation between selections

A 8 x 8 full diallel set of crosses involving the new selections of [ISR namely, RR-1,
CCS-1 and "katte” resistant lines namely, NKE-12, NKE-27. NKE-31, NKE-9, NKE-3 and
NKE-19 were made. The per cent fruit set was highest and sigrmificant for the cross NKE-
19 x NKE-34 of 22 followed by NKE-12 x NKE-12 of 77 and NKE-T2 x RR-1 of 69. The
fruit setting percentage was [cast and significant in the cross NKE-9 x CCS-1. The per cent
fruit set was least and non-significant in the ¢ross NKE- 12 X NKE-%. In general, the frun
set percentage 1s significant when RR-1 15 the male parent and NKE-27 15 the female parent
{Table 8).

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

RR-1 ey NKE-12 NKE-Z7 - NKE34 NKE9 NKE3 NKE-] 9;
RE-1 - 32 31 19 41 36 28 37
CCS-1 56* - 49* 33 28 24 24 15
NKE-12 69 22 - 24 27 10 45> 77
NKE-27 49* 66* 20 - 53* 567 50* 45
NKE-34 21 27 38 - - b7 * 25 32
NKE-9 56™ 44> 38 31 55* ’ - 33 22
NKE-3 59 46* 47 36 18 15 - 39
NKE-19 36 48* 40 43* 92* 36 20 -

Mean 39.235 SE: 2.221
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GEN, XV (813

CYTOGENETICS AND REPRODUCTIVE BIOLOGY OF GINGER AND
TURMERIC

[K.P.M. Damayanthi and B. Sasikumar]

A. Cytogenetics

Twenty two ginger accessions of different morphotypes were randomly selected
from ginger germpiasm collection for the chromosome analysis. All the accessions were
found to be 2Zn = 22, except Acc. 246 (cv. Sabanmala), which was found to be 2n -
24. Karyotype analysis was done in four ginger cuitivars viz. cv. Maran, cv. China, HSR-
Varada and Sabanmala and therr Karyological features were compared to estimate the
genetic vartabmty among them

Ginger cultivar Sabarimala [{2n = 24)

Chromosome studies and #7 situ estimation of nuclear DNA content were carried out
in two different cultivars viz., China and Maran. Somatic chromosome number 2 = 22
was found to be constant in both the cultivars. However, three B chromosomes werc
observed in cultivar Chind. DNA content of these two cultivars were highly vaned and the
correlation could be obtained bhetween the 4c nuciear BNA and the total chromosome
length. Average packing ratio was worked out from which the relation between 4c¢
nuciear DNA content and the total chromosome length were established. Karyomorphologicat
analysis showed significant vanation in the totai chromosome length, distribution of
secandary constriction and SAT- chromosome hetween Sabanmala and Varada. The
variation in total genomic iength and chromaosome volume of the cultivar suggest
occurrence of structural changes during cultivar diversification. Stuckiness characterised by
mntense clustering were recorded in Sabarnmala.

Seventy two ginger accessions were examined for their hetergstyhic condition, all
were invariabily found to be 'pin’ ype.
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B. Pollination studies

Since all the assisted pollination methods have failed, intra avanan pollination methods
wcere adopted,

intra ovarian pollination was done at 3 P.M. The ovary was cxamined after 2 h, 1 2h,
74 h and 48 h through hand lens. In normal cases. the ovary fall down 12 h after anthesis,
but in case of intra avarian pollination method though the flower withered, the ovary
remaimned tn positicn for 45 days.

C. Induction of polyploidy

Five hunared buds cach of Varada and Sebanmala were treated with colchucine {29%)
and only 127 plantlets of ISR-Varada and 11 plantlets of Sabarimaia survived. Those were
planted in poly bags for further establishment. OQut of 127 plants of USR- Varada 3 plants
were cytologically proved as polyploid Ines (2n = 44, whercas In Sabanmala the ploidy
response wWas poor. :

HORT. [1{813)

UTILIZATION OF PIPER COLUBRINUM LINK AND P, ARBOREU AS
ROOT STOCKS IN THE MANAGEMENT OF FOOT ROT DISEASE OF
BLACIK PEPPER

{P.A. Mathew, J. Rema, T.J. Zachariah and Y.R. Sarma}

The approach grafts of biack pepper on Pper arborewm prepared during 1996-97
were monitored for a possible unicn. £ven after one year no union could be ohtaned.
Though the scion survived after separation, it did not put forth new leaves but shriveled
and died after & few months.

Successful grafts of Subhakara on P colubrinum rootstock were field planted n a
rephcated tnal. Tne best survival was secn In double grafting, where two root stocks were
used. However, In many grafts one out of the two root stocks dicd and the other kept
the graft growing. Cleft, saddle, sphce and tongue methods of grafting and yemma
hudding gave more than 509 survival. Very low survival was noted in the case of modified
splice grafting and it was observed to be due to the breaking of scions at the union on
account of the deep cuts at grafting time and improper callus formaton. The top shoot
graft also gid not survive which may be due to the sufficient hardening of graft unton
Splice grafts tended to give a smoother urion for the present. The survival of approach
grafts was poor. The survival of various grafis is given below as observed after one year
of planting (Fig. 2. '

Grafting of 50 seedlings and clonal stocks of 7. cokbrnum with laterals of Subhakara
was completed and the growth is being monttored for effect of root stock variability.

Twenty pepper varieties were grafted on £, cofubrnum and preliminary indications are
that these are compatibie with the root stock used. Field evajuation of these grafts are in
progress. :
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Fig. 2. Survival of plack pepper grafts var. Subhakara on P. cofubrinum Link

HORT. i1 (813)
DEVELOPMENT OF PAPRIKA FOR WARM HUMID TROPICS

{P.A. Mathew, T.J. Zachariah and K.V, Peter)

Ounng the yedr 1997, three accessions were colfected from Guadeloupe and four
from AVRDC, Taiwan. However, only one accession germmated which is being multiplhed.
In Byadagi Dabba, 12 accessions were collected from Yeliwal and 24 accessions were
collected from Kubihal villages of Dharwad district of Karnataka. The total collection
presently include 58 exotic and 162 accessions of indigenous type. The germination of the
accessions after the raliny season has been found to e poor,

An adapuve trial of 46 exotic accessions were carried out during 1997. The numier
of days required for 50% flowering after germination vaned from 78-115 days. High
variabitity was observed in all the vegetative characters like plant height {12-100cm],
number of primary branchies {1-5), number of fruits/plant {1-22}), individual frunt weigth
{2.3-7.5g), fruit fength {2-20.5cm| and fruit breadth {1-5.2cmi. The fruit cofour ranged
from red (32), dark red (11}, orange {2] tc lemon yellow (1), Most of the fruts were
elongated and pendulous,

Accessions with ddrk red colour, suitabie for paprika, are fimited. An accession with
lermon yeliow colour may be useful in extraction of yellow paprika. None of the accessions
were not or pungent. The pfants also came up well Indicatng the adaptability to tropical
situations. Even within each exotic accession progeny variation was observed that need
further purification. Therefore the ndications are preliminary.
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Atotal of 21 exouc accessions and 4 indigenous accessions were cvaluated for colour
by the ASTA method. Colour values ranged from 2.7 to 132 ASTA units.

The resuits indicated that the exouc types have very low values. The indigenous type
Kt-Pi- 192 gave the highest value of 139,50 ASTA unfts which 1s abave 100 ASTA units being
the standard. However, Kt-PI-19 1s not suirable for humid ropics, singe 1t s highly
susceptibte to bactenal wilt.

BIOTECH. 11813)

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

(K. Nirmal Babu, T.E. Sheeja and A. Kumar)
A. Production and multiplication of somaclones

Over 720 somaclones were transferred to the field and over 925 cultures of plantlets
regenerated from anther, ovary and feaf were maintained in the laboratory. Four promising
lings wviz. MP &61-9, MP 61-10, MP 75-1 and OCP 816 were muitipled for further
evaluation.

B. Anther culture

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

C. Praotoplast cuture

The protoplasts were cultured and cell division was noticed after 2-3 days of culture.
Within 3-1 weeks of culture the cells started dividing and developed into microcall in 50-
70 days on MS medmum supplemenred witn 1 g/l each of NAA and BA.

D. Deveiopment of plantlets from transgenic calli

The transgemc calli bombarded with pAHC 25 vector centaining GUS and
phosphinothrnon resistance were put for plant regeneratiorn The calli of ginger could not
regenerate due tc contamination and were lost. However, the calll of cardamom
regencrated and developed into plantlets.

BIOTECH. 11l (813]
MICROPROPAGATION OF BLACK PEPPER

{J. Rema and . Nirmal Babu)

A.Field evaluation of tissue cultured plantlets

Two trrals were taken up for evaluating the field performace of tssue cultured black
pepper. One of the tnals was laid out at the Exiperimental Farm Peruvannamuzhi and
another at the indian Cardamom Research Institute, Myladumpara. Twenty five gercent
of the tssue cultured plants of biack pepper nas flowered and set frr during the third
yedr of planting.
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BIOTECH. 1V (813)
BIOTECHNOLOGICAL APPROACHES FOR CROP IMPROVEMENT IN
BLACK PEPPER

{I{. Nirmal Babu, 1. Rema, B. Sasikumar and P.N. Ravindran]

A. Production of somaciones

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

B. Embryo culture and induction of somatic embryogenesis

Two hundred cultures of zygotic embryos were established and 5% of the cultures
showed mduction of somatic embryogenesis. Somatic embryos are 1deal for genctic
transformation experiments using either biolisucs or Agrobacterium.

AD HOC PROJECT

DEVELOPING HARDENING PROTOCOLS FOR TISSUE CULTURED PLANTS
OF SPICES

{J. Rema, P.N. Ravindran and Minoo D.}

A. Establishment of hardening facility

A hardentng facility with controlled conditions viz. temperature, ight and humidity
has been establishcd to develop hardening protocols for spices with different habits
{perennial chimbers, annuals, seasonal herbs, trees etc) and different cimatic 7ones
{ropical to temperate).

B. Developing hardening protoclols for tissue cultured plants

To study the suitable conditions for hardening, sufficient material 1s heing estabhshed
1 yitre which incudes black pepper and related species, cardamom, tree spices viz,
Cinnamourn verum, C. cassia. C. camphora, clove and Ocirmm spp.

iy vitro cultures of established matertal is being multiplied and about 250 plants cach
nhave peen developed #7 vitroin cardamom and black pepper.

initial expenmentation in the hardenmng facility to identfy favorable conditions for
acchmatising the transferred plants are under way.
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CLOSED PROJECTS

BIOTECH(B13)

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

{M.N. Venugopal}

OBJECTIVES
vy Developing protocols for rapid multiplication of elite clanes of cardamam
% Producticn and field evaluation of micropropagated plants
Vv Develaping protocals for callus induction, multiplication and regeneration

Yr Screenming of somaciones against cardamom masaic virus

A. Micropropagation

For muitinlication of selected clones, young suckers and panicle buds were used as
explants. Multiple shoots were induced In vegetative buds by suppressing the apical
growth and activatung the development of axiiary buds. Young vegetative buds after
sterilisation with 0.1-0.2% mercuric chlornde were multiplied on MS basal medium
{Murshighe and Skoag, 1962} containing coconut water 20%, naphthaleneacetic acid
[NAA) 0.5 mgylitre, indolebutyric acid {IBA) 0.2 mg/litre, 6-benzylaminopurnne {BA) 1.0 mg/
iitre, kinetin 0.2 mg/titre and agar 6g/iitre. The plantiets developed were rooted In White's
basal medium containmng NAA 0.5 mg/litre and then hardened in sott+vermiculate {1:1)
mixture,

a. Source of explants

Young vegetative buds of field grown plants collected in April-May and September-
December were more suitable as explants and were comparatively free from contamina-
tion. While inoculating. the buds had to be trimmed and outer sheathing leaf bases were
removed which had resulted in reducing browning and contaminatian,

b. Sterilisation of explants

Testing of mercunc chlonde 0.19% and 0.29%, calaum hypochlorite, sodmum nypochlo-
rite, silver nitrate and anobiotics at different concentrations indicated that mercuric
chlarde at 0.1% and 0.2% for 18-20 munutes is effective in reducing surface
contamination. Pre-sterilisation washing with sterile water containing few drops of
wetting agent [Teepol] and post surface sterilisation washing with sterile water Is also
regured to remove adhering dirt and traces of steniants.

<. Multiplication of buds

The response and composition of medium suitable for multiplication is given in Table
& 10. The surface sterihsed timmed buds showed response in multiplication medium
within 15-20 days. In the second transfer, 3-5 plantiets deveioped to full size within 40-
60 days. Further, separated plantlets have to be allowed to grow on semisalid r liquid
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M.S. medium [multiplication medium| for further growth. ina ycar, 20-22 piantlets can
be generated from one explant and in two years ume, 20,000 - 22,000 plantiets can be
generated from one established plantlet.

d. Rooting of buds

Micropropagated buds developed two to four strong roots in the modified White's
rooting medium. The plantlets cultured In liquid medium in 250 mi wide mouthed conical
frasks kept on rotary shaker were found to produce more suckers than the cultures on
semisold medium. The above cycle of multiplication can be continued for about 10
rounds of transfer.

e. Mardening of micropropagated plartiets

i witro propagated rooted plants estabhished well mn 1:T{v/v) soll vermicuiate mixture
with controlled conditions such as Iight, temperature and humidity. Haugland's sclution
supplied at 3 days interval promaoted proper growth of established plants. Humidity can
be provided by covering the plants with 300 gauge U.V stabilised polythene sheets. The
plants established upto 92-98 per cent in different seasans. The estabilished plants from
the controiled medium need to be shifted to poiybag tn the nursery for promoting normal
growth with recommended package of practices which involve spacing, filtered light,
watering, plant protection to avoid nursery leaf spot, rhizome rot, borer and leaf thrips
Infestation. Within 4-5 months of transfernng to poly bags, the plantlets obtained
standard scedling stage [45-60 ¢cm height with more than 2 tilicrs).

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

Medium Supplements Growth
response

I Kn or BAP [0.1,0.2,1 0 and 2.0 mg/l} *

2 Kn or BAP (0.5 mg/] *

3 7 (1.0, 2.0, 4.0 and 5.0 *

4 CW [1,2,10 and 20%) *

5 Kn {0.5 mg/i+BAP[0.5 mg/l} CW{5%) [MS-T] *oRE

6 Kn (0.5 mg/l} +BAP[0.5mqg/l] C\W{5%) + kA

Caicium pantothenate (0.1 mg/l) T biotin
{0.1mg/1)1 1AA (2.0 mg/l] (MS-2)
gasal medium used - MS, period of incubation - 4-8 weeks
* Buds remain green without elongation
Green buds, elongate to about 25 mm
e Green buds, elongate to about 30 mm
e Green buds. elongate to about 40 mm
10 rephcates were kept for each experiment. Visual cbservation showed over 90%
similarity and 5 to 10% vanation in the resuits.

* %
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Table10: Composition of medium used in rapid multiplication of
cardamom.

Explant o Composidm__
Sub-cutture rmedium Rooting mediurm Mulriplicaton medium
MShasa-+-medum-+ MS basal+medurm + Whte's basal WS basal medium+
0 2mgaNAA 0.5 mgANAA medid fligudi - U5mg/t NAA
1.0mgBAP 0.5mg/BAP 0 5mg/! NAA 1 Dmg/! BAP
200 mi coconutwater 0 2 mg/lKinetm 30g/1 Sucrose 0.2mg/ 1 1BA
309/t Sucrose 200 mi/l coconut water 200mlfT coconut water
30 g/ Suicrose 30g/1 Suicrase

B. Field performance of in vitro propagated plants

Three replicated field tnals were conducted to evaluate the performance of /7 vitro
cropagated piants. The tissue cultured plants showed better establisniment{95%) than the
scediings(80%) and suckers{85%) in the field after 3 months of planting. This may be due
to the better root system of the tissue cultured plants, high endogenous levels of growth
regulators supplied at multiplication and shooting stage and freedom from scil borne root
pathogens.

In Trial | & 11, analysis of resulis of three crop seasons {pooled analysis) revealed
sigrficant differences with regard to important yield attributes viz number of yieiding
tllers/plant, panicles/plant, grecn yield/plant and cumulative yield [Table 17}, Non-
signiticance was observed in the parameters like tillers/plant and leaves/plant. in both the
above trials, the tssue cultured plants were found to be sugenor compared ta clones and
scedings.

Table 11: Growth and yield parameters of tissue cultured CI-37 and
Mudigre-T plants {1992 crop season}.

Ch - 37 Plamis Mudigere - | Plants
owth character TC Suckers Seedngs CD0.0%) TC Skers Seechgs CD{DO5)
plarms pans
Tilers/plart 2486 224 2t7 AS 29 98 171 S
Yeldng tlers/olant 159 111 122 /8 141 124 95 35
Height of the tallest 167 G* 1500 1700+ 138 16211 1410 1650
tiher fcmf
Leaves/olant 1340 1146 1350 NS 1300 1190 1520
Pardesplant FARM 152 180* 25 /1% 146 9 38
Greenyeld {g/plart] 4N M0 360 120 2600050 1650 1620 513
Cumuamve yeld 7H0x 40 4280 2260 [eloid 3850 3290 1130

[1990-92) {g/plant)
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In Trial I, nissue cultured clones performed better compared to seedlings of local
check (C1-37) for number of leaves, plant height, total number of yiclding tillers and
number of panicles per plant { Table 124, Tissue cultured clones, Hy-43, Hy Ci-37 x PV~
1 were significantly superior to iccai check with respect to green yield,

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

Clone No. af yielding tilers No. of panicles per Wet yield [(q] per
per plant plant plant

1271/2-6 9 83 401

1271/2-10 1o 89 443

Hy 43 85 74 539

Hy 668 79 B3 416

Cl-671 a7z 57 435

Cl-37 x PV-I 83 6.7 523

Ci-37x{Check} 78 68 495

CD ar 5% 215 r77 12.5

Superiority of tissue cultured plants for yield was attributed tc better growth in terms
of superior yield contnbuting characters. Sucker propagated plants were superior
compared to seedlings in Mudigere-1 while seed propagated plants were Superior over
sucker propagated plants in CL-37. These selectuons were developed through clonal
selections and cardamom bemg a highly cross potiinated crop, seed propagaton wiif resuit
nto genenc dnftleadmg to supenonty of seed propagated plants over sucker propagaited
plants with respect to number of panicies i Ci-37. Supertority of clonal progenies of some
high yielding clones was reported in cardamom (Pattanshetti and Suliker:, 1985), but in the
present study sucker propagation and seed propagation were on par for growth and yield
characters in Mudigere-1.

The above yield evaluation studies have clearly established the satisfactory ficld
performance of micropropagated plants obtained from 8 elite cardamam lines. These
studies clearly established that tissue culture technique can be used for future
multiplication of elite clones and introduction of pests and pathogens through planting
maternial which take toll in the nurseries and plantations can be avoided.

C. Callus induction and regeneration

Rhizome bud explants cultured on MS medium with 4.5 uM 2, 4-D, 0.5 M NAA,
4.4 uM BA and 2.3 M Kinetin and mcubated in the dark began to swell after 40 days.
Callus started appearing 3 months after inoculation in the dark. The growth of the callus
which was separated from the rhizome explants after jts initiation and kept in ight was
slow initfally but later growth was profuse. The rhizomc explants kept in ight from the
start turned brown and finally died. The calius induced couid be maintained in hght for
24 months asiong as 1t was subcuitured o fresh medium every 20-30 days. The calius
of cardamom when incubated in iight on MS medium produced 2 morphologically distinct
types of calll, a paie yeliow compact callus which was capable of regeneration and a



IE| CROP IMPROVEMENT

whitish non morphogenic friable callus. Shoot regeneration was not observed when the
friable callus was incubated on MS medium with 13.3 - 44.4u4M BA and 13.9-46.5uM
Kinetin. The compact callus incubated in dark from beginning did not differentiate into
shoots. The compact calius of cardamom was found to retain Its morphogenic patential
even after 2 years in culture after repeated subcultures

Among the treatments supporting morphogenesis, the one with 22.2u4M BA and
23.2 M Kinetin was the best causing more than 20 shoots to be produced. !n an earlier
report regeneration was reporied from young seedlings of cardamom i medium with
IAA, CWicoconut water) and BA(Srinivasa Rao er 4/ 1982). CW contains many
components incduding gibbercllins, cytokinins, auxins and 1,3 diphenyl urea (Raghavan,
1976}, The addition of CW to the medium reduces the reproducibility of the results and
makes it difficult to study the mteractions of various growth regulatcrs due to the
presence of unknown Components.

The plantlets produced 4-6 roots when transferred to White's basal medium with
2.7uM NAAL Seventy per cent of the plantlets survived when transferred to'a 1 soil: |
vermiculate mixture {(v/v) in poly bags kept in 90-95% refative humidity in & green house.
Higher regeneration of plantlets from callus is an essential step m utilising Tissue culture
technique for plant improvement. Production of as many as 20 shoots per culture
achieved in this study enables one to obtain large number of plantlets from callus in a short
penod.

Callus induction and multiplication

For nduction of caltus, young suckers of invitro plantlets {12 months old) werce used
as explant. Four explants were inoculated in each culture tube of semi solid MS medium
supplemented with 4.5 uM 2, 4-D, 4.4uM BA, 2.3 uM Kimetin and 0.5 uM NAA
and incubated in the dark. One piece of callus (0.5cm?] per culture vessel was transferred
to fresh medium of same composition at an interval of 20 days for the maintenance of
calius. All the cultures were incubated at 25x2°%C in ight at 20 1 mol m™?s”! provided
by Phillips cool white fluorescent lamps.

Regeneration of cailus

In order to optimise growth regulator requirements for the regeneration of piantiets
from callus, one piece(1cm?) each of the established calll was inoculated separately in each
culture tube on ascries of MS medium supplemented with vanous concentrations of NAA
(0. 2.7, 13.4uM), 2, 4-D (0. 0.54M), BA {0-44.4, 133.2 and 222.2 uM) and Kinetin {0-46.5
and 139 4uM). One piece |1 cm? each of the cultures was transferred to fresh medium
of same composition every 20 days until final observations were made. The response of
the culture was recorded after 3 months as the mean number of shoots (= 1cm long)
produced per culture. Tne experment was conducted 10 replicates during each run.

D. Rooting of regenerated plants

Shoots developed from the callus were separated and rooted in White’s basal liquid
medium (White, 1963} contamning 2.7uM NAA using filter paper rafts in culture tubes.
Rooted plants were transferred to 1 sail: 1 vermiculate {by volume) mixture in polythene
baqgs {250 cm’®) and kept under $0-95% reiative humidity in a green house for 15 days
before placing them under nurse
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E. Screening of somaclones against Car MV

In the three successive inoculations effected at an interval of 45 days, the batches of
somaclones were assessed n 1924, 1995 and 1996, Ourt of the 785 somadiones tesred,
86 percent of plants took Nfection in first iInoculation (Table 13) and only 0.4 per cent
remained free from infection after second screening and the remaining took Infection in
the third moculation and all the plantlets showed scvere masaic symptoms

Table 13: Screening of somaciones against cardamom mosaic virus.

No. of somaclones infected after

ear Inoculared ——— e e e
Ist screening llnd screening  IHrd screening

1994 237 191 14 !

1995 230 202 28

1996 378 294 42 z

Total 785 ) 677 105
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VEGETATIVE PROPAGATION OF TREE SPICES
{J. Rema, B, Krishnamoorthy and P. A. Mathew)

OBJECTIVES

The project was iniiated with the objective of standardizing vegetative propagatian
techniques i cinnamen {Grnamaomom verum,, cassia (C aromaticum), dove {Syzigiurn
aromaticum), allspice (Pimenta dioica) and nutmegq (Adristica ragrans).

A. CINNAMON

a. Cuttings

Three auxins namely indolebutync aad {IBA], indoleacetic acid {IAA] and naphthaleneadertic
acid (NAA] at five concentrations, 1000, 2000, 3000, 4000 and 6000 ppm were tried for
rooting of cinnamon cuttings. The cuttings cf shoot terminals of abcut |5 cm length were
given a dip i the hormone and planted in moist coir dust media filled in polythene bags
and the rooting percentage was observed after 60 days.
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IBA and IAA at 2000 ppm proved to be the best with a rocting percentage of 73.2
and 65.), respectively, followed by IBA 3000 ppm {60 .5%). The number of roots
produced per cutting also appeared to favour 18A 3000 and 2000 ppm with an average
of 4.7 and 3.7, respectively. A maximum root iength of 6.5 cm was abserved n [AA 2000
ppm. The root length were on par with that of control for IBA treatments, indicating
that root emergence could probably be relatively at stower rate for [BA. [BA and IAA
treatment stimulated rooting effectively.

b. Air layering

Uriform sized shoots were air layered about 30 cm below the shoot of uniformly
sized cnnamon trees grown i the field under deal condinon. A 2 cm wade ning of bark
was removed and [BA at 1000, 2000 and 3000 ppm in lanolin paste was applied. In
another treatment the shoots were etiolated 15 days prior to layenng and 184 3000 ppm
in lanolin paste was applied. Airlayering with lanchn paste alone formed the control. All
the layers were wrapped in maotst colr dust and were further wrapped in polythene film
to prevent water loss. Rooting was observed i1 all the treatments. mduding contro!.
Maximum rooting (70%]} was observed with IBA 3000 ppm when applied without
etiolation.

Terminal cuttings of the elte hnes were treated with IBA 2000 ppm lthe best
treatment for ronting of annamon) and were planted in stenle soil filleg in polythene bags
ro find cut the rootability of nine elite ines of annamon. The experiment was latd out
in @ CRBD wach 3 rephcations and 9 treatments and with 15 cuthings in each rephcations.
Biachemical status of the cuttings were estimated at the time of planting to correlate with
rooting percentage. Total carbohydrates, nitragen, C:N ratio, reduding sugars, nonredudng
sugdrs and total phenols were estimated n SL- 44, SL-53 and 5L-63.

A high vanability was observed in the rooting capacity of elite incs, the percentage
of reotng ranging between 3.3 to 60.5 (mean of 2 years), maximum Success was
obtamed n SL- 5160.5), Number of secondary roots was maximum in IN-310 followed
Ly SL-65. In general, SL-5 was the best with high rocting percentage and good
development of primary and secondary roots, followed by IN-18%. 5L-44 which showed
higher rooting percentage had a hugher C:IN ratio, total sugars, total phenols and low
nitrogen thar S5L- 53 indicating that biochemical canstituents of the cuttings influenced
the rooting.

B. CASSIA

a. Cuttings

Terminal cuttings of about 15-20 cm in length from two year cid cassia were given
a quick dip in the rooting harmone IAA [500,1000,2000 and 2500 ppm) and were planted
in moist coir dust during October. The mouth of the polythene bags were sealed to
prevent moisture loss.

Al the treatments ingluding the control gave rocting with the tughest in IBA 500 ppm
{70.4%)..
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b. Air layering

Air layers were made on 2 year oid cassia seedimgs durning July and November. Lateral
branches, 1.0-1.5 cmin diameter, were dgirdied by removing 5 cm of bark band. Scradix-
B {a commercial rooting hormone| was applied at the girdied region and covered with
moist coir dust and wrapped with polythene sheet to prevent maisture less. The airiayers
were detached after 2-3 months and observations on rooting and survival percentage,
number of primary and secondary roots and length of pnmary roots were recorded,
A success of 87.5% was obtaned dunng July with an avecage of 6.4 primary and 12,1
secondary roots,

The success inlayering was nigher dunng July probably due to the higher humidity
prevailing in the atmosphere due to rain which s congenial for production of adventitious
roots. All the gir layers established n the field.

C. CLOVE

a. Cuttings

Hardwood, scmi-hardwood and softwood cuttings of (15cm in fength| taken from
etiolated (covered with a Slip of black cloth for 45 days after which the stem was detached
at the covercd portion) and non-etclated shoots after girdiing were used for the study
conducted durnng September. Three hormones, namely indoleacetic acid {IAA] at 1000,
2000 and 4000 ppm, naphthaleneacetic acid (NAA] at 150, 300, 450 and 600 ppm and
indole-2-butynic aad {iBA) at 2500, 5000, 7500 and 10,000 ppm were used for non-
etrolated shoots. The etiolated shoots were treated with IBA (2500 ppm). The cuttings
were given a 45 second dipin the respective hormone concentrations and were planted
vertically in stenle sail in polythene bags. Individual bags were covered with polythone
bags to mamtain humidity and temperature.

Advenutious roots failed to develop in clove cuttings. The cuttings remained healthy
for a period of 2 weeks and dried off gradually without rooting in ail the treatments

b. Epicotyl grafting

Terminal shoots with intact apical buds taken from high yielding mother trees and cf
simdar thickness to that of the rootstock were selected as sCans and were grafted an (g
WO ractstocks namely Syzigium aromaticern (clovel and 5. jambaoiana (Jamun)

Success i eplcotyl grafting was obtamed with 4 week old rootstocks of S jambolana
and S aromancamduring a preiminary trial. Survival percentage was very low and anly
two grafts an edach of the roolstock survived.

€. Cleft grafting

Cleft grafting on £ ambofana and S, aromaticumwas carmed out at 4 week Intervals
on 2 year old rootstocks and at 12 week intervals on 3 year old rootstocks.

A 60% success was obtained when deft grafting was done on 2 yedr old seedlings.
The ratc of success is vanable and probably low because of poor cambial contact or that
the detached scion lost 1ts potential to produce parenchyma cells for further differenna-
tion.
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d. Approach grafting

Heatthy unform sized trees were selected as morher plants wihich formed the source
of scion. Twao year old seedhngs of 5. jambolana and 5 aromaticam of uniform vigour
were selected as rootstock. Shee approach grafting was adopted. A slice of bark and
wood was cut frem both the stems and the cut surface secured together for close
cambial contact by wax tape. After the unicen, the stack above the union and the saon
below the union were cut and the grafts detached and maintained in the nursery for a
penod of 12 weeks, and planted in the field after one year.

Clove on a rootstock of the own species (S, aromaticurm] was more compatibie than
clave on other roctstock speaics. Monthly vanattons 15 shown in Table 14, The best
results were obtained in December (809%) and August {70%], respectively. March and May
had the lowest successes, possibly pecause high temperatures and low hurmudity prevail
at that ume.The grafung of 5. jamboiana and 5. aromaticum s not pessible because of
stock - scion incompaniility, the cause of which necds further invesuganion

e. Field evaluation of approach grafts of clove

Cne year old grafts of § accessions of clove were planted in a Randomized Block
Dasign with 6 replications at a spacing of 9 m x 9@ m for field evaluation in an existing
coconut plantation at the Experimental Farm, Peruvannamuzhi. Nine seediings were used
as cantral. Growth observations of hieight, number of primary and secondary Dranches,
canopy and girth above the graft union were recorded ar reguilar Intervals

Growth observations indicated that the growth of the grafts were mucht SIower tharn
that of seedhngs and that a short statured plant could be obtamned through grafting.
Flowerng was initiated in few of the grafts in the 4th year of planting.

Table 14: Survival of approach grafts of clove on rootstocks of 5.
aromaticum and S, jambolana”*.

1989-90 Rootstock of 1990-91 Rooistock of
S, aromaticum S, aromaticum
{% graft survival) . 1% graft survivail

May 36.31

June 43.3f June-Aug. 41.40

July 53.3¢

August 70.5b . .

September 50.0d " Sept.-Nowv. g7.5a

Octaober 39.99

Navermiaer 46.6e

December 80.4a Dec.-Feb. 53.2b

January 413.31

February 22.5Kk

March 36 &1 March-May 22.4

Apri 23.2)

*Per cent survival of grafts on § jambolfana rootstock was zero for 198%-90 and 1990-91
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D. ALLSPICE

a. Cuttings

/). Quicroot: Fifty three per cent rooting was observed in the juvenile shoots of ail
spice,treated with Quicroot, a commercial hormone. Rooting was imtiated after 6-7

months of planting.

nl. 184 + NAA. Terminal cuttings of allspice [about 12 cm n lengthl with two leaves were
used for the study. There were six treatments namety, IBA 1000 ppm, IBA 2500 ppm,
NAA 100G ppm, NAA 2500 ppm, IBA 2500 4 NAA 2500 ppm  and control. All the
hormenal formulaticns were prepared mn powder formulations in activated charcoal.
Cuttings were given a quick dip in the hormonal treatments and planted in a scil mixture
of sand and coir dustin the ratio 1:1. Individuat bags were covered with polythene bags
to maintam humidity.

Vanations in rooting was opserved during different months with different hormones.
In general, December and February were found to be favourable for rooting of allspice.
A maximum of 63.3% rooting was observed during February with iBA 2500 + NAA 2500
ppm. The primary root production was highest in IBA 1000 ppm. In general the length
and production of primary, secondary and tertiary roots were mare in I1BA treatments.

b. Air layering

Healthy, uniformly sized allspice trees were selected and the shoots were air layered
acout 15 and 45 cm below the shoot apex. A 2 ¢cm widce ring of bark was removed and
IBA at 1000 ppm, Seradix, IBA 4000 ppm + NAA 4000 ppm in charcoal were apphed to
the portion where the bark was remaved. Air iayenng without the application of any
hormone formed the control. Al the layers were wrapped in moist colr dust and were
further wrapped in polythene film to prevent moisture loss. Layerng was done at 2
months intervais for one year.

Rooting was observed i all the months in all the treatments. However, varlations in
rooting was observed with different hormones, Higher rooting was observed when layered
at 15 ¢m below the shoot apex than at 45 cm. 1BA 4000 ppm + NAA 4000 ppm i
charcoal was found to be the best treatment with 73% success during December,

€. Stooling

Twelve year old allspice trees were detopped at 4 height of 2 foot from the ground
level just before the start of monsoon. A ning of bark was removed from the base of the
newly emerged shoots and [BA 500 ppm was applied. This was repeated on alf the newty
emerged shoots. The shoots were mounted with pure sand, so as to cover the hormone
apphed region with the sand and the mount was watcred daily.

Adventitious root production was observed in 75% of the shoots when the mount
was removed after 8 months. The rooted shoots were separated and transferred to
polybags and kept in the nursery. Though rooting per cent s better than other methods
of propagation this method is more cumbersome when compared to other methods.
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E. NUTMEG

a. Storage of nutmeg scions

Healthy uniform sized scions were detached from the tree and were treated with
fungicide (copperoxychloride {0.5%). The treated scions were stored in polythene bag,
molst soll, moist conr dust, sugar solution {1%), moist newspaper and maoist jute bag. The
fower end of the scions [3-4 cm) alone were immersed in the moist storage medium in
the case of soi, coir dust and sugar solution and they were sealed in palythene bag ro
prevent moisture 1oss. The scions wrapped in moist newspaper were also sealed in
polybags. Sacns that were left exposed after the fungicidal treatment formed the cantrol.
Grafting was carried out on three month old roatstock with fresh saions [soons collected
Just before grafting} an all the days of grafting. The top gortion of the rootstock was cut
and a vertical downward siit was made in the center of the stock. A wedge shaped cut
was made at the base of the scien and was grafted on to the rootstock using a polythene
nobon of 2 cm width, Grafung was undertaken on the 3, 7" 10" and 12" day of
storage and data on drying of scion at the time of grafung and percentage success in
grafting were recorded.

Al the packing matenals evafuated for success (n grafting except moist jute Hag were
supcerior to control (exposed sclons} on ail the days [ Table 15] Transporting scon

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

Treatment Sucess rate at different storage Intervais (days)
3 7 10 12
Fresh scion 982 100 9.3  93.8
{83} {§9.7} {77.0} {75.3)
Paolythene bag 96.3 82.8 637 52.3
{77.0) {65.5) {52.5) (46.3)
Colr dust 90.2 67.4 62.2 42.8
[71.7) [55.5) [52.0) [40 8)
Sal 46.4 472.6 425 335
{13.4) {140.7] {40.7) (35.4}
Sugar solution 1% 81.3 47.3 32.0 26.5
(64.4) (43.4) (34.4) {30.9}
Moist news paper G7.8 41 7 28.5 18.6
[55.4) 140.2) 32.2) [25.5)
. Moist jute bag 26.8 3.8 6.6 0.060
{37.3] {18.2] {14.9; {0.29]
Exposed 18.8 0.0 0.0 0.060
(25.7) [0.29) [0.29) {0.29) .
CD at 5% 22.5 22.8 24.9 16.1

Values In parentheses are transformed values.
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materials stered 1N coir dust, poly bags and sugar solution was found to be on par with
the adopted practice of using fresh scion for grafting up to the 3™ day. The scions could
be trasnported in sealed polybags and used for grafting with 63.7% success even on the
10" day of storage. However, in general there was a decline In the success N grafting as
the numper of days of storage increased. Visual drying was not obscrved in any of the
treatments up to the /" day.

b. Inducing orthotropic shoots

o Hormornial amerdmernts T In order 1o convert the plaglotropic grafts to orthotropic
grafts various physrological manipulations and normenal applications were carried out.
There were 18 treatments and 4 replications in each treatment. The major treatments
included pruning and smeanng with growth harmones and spraying growth hormoncs
like BAP [10 & 20 ppm|, GA {10, 20 & 100 ppm), 1AA (10,20 & 50 ppm) and different
combinations of these hormones.

None of the treatments helped in the production of orthetropic shoots from a
plagiotropic graft. Instead a large numbcer of plaglotropic shoots were produced.
Production of such shoots too have a lot of implications and use in propagation practices.
However, natural production of arthotropic shoots were observed in field planted grafts
after 6-7 years of planting.

1. Detopping of of/d tree. Nutmeqg trecs of 8-9 year old and with uniform girth were
detopped at Im, 1.5 m and 2 m height from the ground level during the last weck of May
and the cut end of the trunk was smeared with Bordeaux paste to prevent any fungal
attack or damage. All the experimental trees were irigated datly till the monscon started.
The new sprouts were allowed to grow and the number of orthotropic shoots produced
in each treatments were recorded. The orthotroplc shoots produced were further pruned
to see their performance In orthotropic shoot production.

The detopped trees produced new sprouts in a pericd of 45-60 days. The orthotropic
shoots were counted after it had attained sufficient growth to be distinguished from a
plagiotropic shaot It was abserved that detopping trees at 2 m above the ground fevel
produccd an an average 38 shoots which could be used for epicotyl grafting. These
shoots on further pruning produced 1 - 3 orthotropic shoots from each shoot  All the
shaots could be used for grafting. The methaod could be made usc of for the contmnuous
supply of orthetropic shcots for eptcotyl grafting of nutmeg.

c. In situ epicotyl grafting in nutmeg

Epicotyl grafting adopted for commercial multiplication of nutmeqg though highly
successful, s labour intensive. Hence the present study was undertaken to see whether
#7 syt grafting can be carried out in the nursery and the successful grafts alone
transplanted to polythene Dags.

Four treatments with five replications were adopted with 20 grafts in each replication.
The following treatments were adopted

T, Rootstocks maintained in the nursery beds were grafted and each graft was covered
with separatc poly bags to mamnram humidity.
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T Reotstocks maintained in the nursery beds were grafted and each replication were
enclosed in a mint mist chamber.

T Each reotstock was bagged separatly, grafted and each replicatton was enclosed in
a miry st chamber

T Each rootstock were bagged separately, grafted and each graft was enclosed in
separate poly bags for maintaiing humidity.

The grafting was done in February and observations were taken after 45 days.

Amaong the varicus methods studied, the percentage of success was more in
treatment T,, where indvidual rootstocks were separated cut from the bed, grafted and
the grafts were covered with separate polythene bags for maintaining humidity. The next
best treatment was T, where all the mndividual grafts were enclosed in 3 mini humid
chamber,

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

A study was undertakeri to understand whether the nature of saons (orthotopic or
plagotropic] used for grafting influence the shape of the canopy of the graft and ther
spread.

The experiment consisted of 4 types of shoots namely scions from arthotropic
shoots, scons from primary plagiotropic shooets, scions from secondary plagictropic
shoots and saons from teruary plagiotropic shoots. Epicotyl grafting was carried out
followng the normal procedure and the success percentage was recorded after 45 days.

There was no significant difference between the methods of grafting and the success
nercentage. The successful grafts produced with different scions were field planted for
studying their further performance with regard to therr canopy shape and spread

e. Top working of nutmeg male trees

Male trees of nutmeg were detopped at 1 foot from the ground Jevel during
May, Just before the monscon. Cut end was smeared with Bordeaux paste to prevent
any fungal mfection and dccady. The new shaots developed from the trunk were wedge
grafted with orthotropic scions {of same thicknessj coliected from high yielding female
trees and were covered with polythene bags to prevent drying of scions. A temporary
shelter was prowvided above the tree after grafling to prevent the narmful effect of rain and
SN

New sprouts developed from the main trunk in a period of 45 - 60 days. Grafting
was done with scions from high yielding fermale trees on newly emerged shoots after they
attained about 15 - 20 cm length. A success of 75% was obtained with the first grafting
and the rest 25% success was obtamned on regrafting. The top worked trees started
flowening from the third to fourth year of grafting. This method can be successfully used
for the conversion of male trees to female trees and also for conversion of unproductive
female trecs.
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TECHNOLOGIES EVOLVED FROM THE PROJECT

1. Vegetative propagation of clove through approach grafts

2. Vegetatve propagation of cinnamon through cuttings and air layering
3. Vegetatve propagation of cassia through cuttings and air layering

4. Top working of nutmeq

5 Vegetative propagation of allspice through cuttings and ai layering

6. Storage of nutmeg scions

PUBLICATIONS

. Remal & Knshnamoorihy B. 1993, Rooting response of elite cinnamon {Crnamomim
vertym Bercht & Presi} ines. [ Spices Aromatic Crops 2 {1&2) : 21-25.

2z Rema J. & Krishnamoorthy B. 1994, Vegetative propagatcn of clove, £ugeria
caryaptitus (Sprengel] B & H. Tropical Agniculture {Trmidad) 71 (2] 144-146.

3. Knshnamoorthy B. & Rema J. 1994, Arr layering in cassia [ Gnnamomurm aromaicim
Nees|. J. Spices Aromatic Crops 3 [1) : 48-49.

4. RemaJ. & Krishnamoorthy B. 1990, Vegetative propagation of tree spices. Spice India
305):10-13.

5 Remal., Krishnamoorthy B. & Mathew P. A, 1997. Vegetative propagation of major
tree spices - a review. J, Spices Aromatic Crops & {2) 1 87-106.,

6. Knshnamoorthy B. & Rema J. 1989. Grafting 2 solution to scx problem in nuimeg
Spice india 2 [6) © 13-15.

7. Rema ). & Knishnamoorthy B. 1994, Approach grafting of clove . Indian Horticulture
39 {3} . 53-54.
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CROP PRODUCTION AND POST HARVEST
TECHNOLOGY

AGR VI (814

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

{K.Kandiannan, A.K. Sadanandan and I(.S. Krishnamurthyj

Agro- physiological studies of black pepper varieties

Black pepper varieties planted on Adanius standard are bewg compared for thew
growth and yield performances. The growth parameters such as canopy height and
radius ac 2 meter height are recorded dunng fourth year of planting. The result (Table 16)
indicated that canopy helght was maximum [504 cm)n P- 24, This was on par with
Panniyur -1 {492 cm) and Subhakara [489 cm). In the case of canopy radus P-214
recorded highest |117 cm) followed by Panniyur-2 {118.9 cmy and Panmyur -1 [105.3 cmy),

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

( Variery Canaopy Canopy Radius [cm)

! Height {cm) at 2 m height
Subhgkara 489 /88
Sreekara 395 77.7
Panchami 315 9i.4
Pournami 328 %3.3
P-24 504 117.0
Panriyur-1 492 i05.3
Panniyur-2 441 110.9
Pannyur-3 313 ‘ 95.0
Pannyur-4 317 86.7
Pannyur-5 370 92.7

LSO 0.05 4i.8 9.97
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AGR. XIV (813)
INVESTIGATIONS ON SPICES BASED CROPPING SYSTEMS
{V.5. Korikanthimath, Rajendra Hegde, K.Kandiannan, M.N. Venugopal and

A.K.Sadanandan}

During the year 1997, the growth and yield cnaracters of cardamom and component
crops fike tree spices fclove, nutmeg, cnnamon and alispices), black pepper and coffee
were recorded in the experiment,

AGR. XVII (813]

VERMICOMPOST PRODUCTION USING ORGANIC WASTES AVAILABLE
IN CARDAMOM AREAS

[Rajendra Hegde, V.5.Korikanthimath and 5.J. Anke Gowdal}

A group meeting was held at Indian Institute of Spices Research, Cardamom Research
Centre, Appangaia on 18 June 97 to deliberate on varnous aspects of vermicompost
research.

Following areas of research were identfied.
] Fortification of coffee wastes with other organic wastes.

2. Long term effects of applicauon of vermicompost v/s ordinary compost on the
physical, chemical and brological properties of the soil.

3. Effect of vermicompost v/s ordinary compost on the growth and yreld of varnous
SPICE LrOPS.

4. Studics to find out the optimum combimation of vermcompost and other nutrient
SQurces.

5. Studres on the performance of spectes mixture of earthworms.

6. Establishing a vermmculture rescarch network to exchange the idcas and research
results.

AGR. XIX [813]

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

{Rajendra Hegde, 5.J. Anke Gowda and V.5. Korikanthimath)

During the year, in an acre area robusta and arabica coffee mixed systern has been
planted. In the interspaces, green manuring for biomass generaticn I1s being taken up. £x-
sitwbiomass generation and nutrient recycling is in progress {using Co-1 grass). Planting
materials of vanilia, its standards, Giliricidia, black pepper, clove, nutmeg grafts, alispice and
Garcinia gummigueta grafts have been raised to be included in the study. In banana +
arecanut system, banana has started yieldmg. Microclimatic parameters as well as soil
characters in the system are under study.
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AGR XVIII (813}

BIOFERTILIZER APPLICATION ON GROWTH, YIELD AND QUALITY OF
BLACK PEPPER

{K. Kandiannan, M. Anandaraj and K.5. Krishnamurthy)

Biofertilzers viz. Azospislium, Phosphobactena and Vesicular Arbuscular Mycorrhizae
(VAM] alone, their combinatrons and uninocudated control were tested on brack pepper
growth under nursery condition. The biomass recorded at 18 months after planting
indicated that woculation of biofertilisers enhanced the blomass production. The
combined application of all the three bilfertilizers recorded maximum biomass {146.45 g
per plant} followed by phosphobacteria and YAM combined inoculation [132.7 g)
compared to contrel (57.13 g/plant ) {Table 17).

Table 17: Biofertilizers effect on hiomass production of black pepper.

r Treatment Biomass production (g}
Azospirillum {Azo| 61.3
Phosphobacteria (Phospho) 72.8
VAM /4.2
AzZo + Phosphor 89.3
Azo + VAM 91.8
FPhosphor + VAM 132.7
AZo + Phospho + VAM 146.5
Control 57.1
Lsd 0.05 22.00

AGR. XX (813)

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

{K. Kandiannan, V.5. Korikanthimath, P.A. Mathew and P. Rajeev}

improved varicties of black pepper. turmeng, ginger, cardamom, nutmeq, cinnamaon
and efite lines of clove and vaniila are produced and distributed to varous developmental
agencies and progressive farmers in Kerala, Karnataka, Tamil Nadu, Andhra Pradesh,
Maharashira, Qnissa, Andaman and Nicobar Islands and North Eastérn States {Table 18).



3
" 1SR ANNUAL REPORT 1997

Table 18: Planting materials produced during 1997.

Black pepper rosted cuttings 80.000
Black pepper rocted laterais 400
Turmeric seed rhizomes 20 tonnes
Ginger seed rhizomces 5tonnes
Cinnamon seedlings 2,000
Clove seedlings 1,500
Nutmeg grafts 2,000
Vanilla cuttings 750
Cardamaoim seedlings 10,000
Cardamom seed capsules 29 Kg
Cardamom SUCKeis 550

SSC.I{813)
NUTRITIONAL REQUIREMENT OF IMPROVED VARIETIES OF SPICES

{A.I{. Sadanandan, K.S. Krishnamurthy and K. Kandiannan)

A. Inorganic nutrition of spices

Kesponse of black pepper vaneties viz Sreekara and Subhakara to the application of
NPK and micre nutrients were studied for the fourth year. Soif and plant samples were
coilected to assess the soll nutrtent availability and plant uptake. The soil analysis showed
that the availability of 2 has significantly incredsed with the increased dosage and the
availability of N & Kwere on par among the doses applicd. But, a significant icrease in
the soif availlability of micro nutrients viz Zn. B and Mo wherever it has been applied was
aisc noticed [Takle 19},

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

Treatment Org.C Bray P Ex K n B Mo Yield
(%) {kg/ ha
» Vi v,

T, Check 1.25 45.8 12.8 1.06  0.14 0.10 168 543
T,NPK, 1.66 578 8438 123 019 01 820 830
T, N,P.K, 66 1018 918 1.2 019 011 868 860
T, N,P.K, 1.93 1132 1§82 116 020 0.0 1018 1008
T, T,+Micro

nutrents i.80 65.3 92.0 1.42  0.52 0.21 1150 1220
T. T+ .. . 205 1175 995 290 058 021 1050 1003

CD (59%) 0.45 389 54.1 0.32  0.04 0.0i NS NS
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B. Studies on the effect of organic farming in black pepper

Tc evaluate the cfficiency of arganics as nutrient sources ta increase the yield and
qualty of black pepper, a field expenment was 121d out with cv. Subhakara. The survival
was of 85%. The treatments include FYM, vermi and ieaf composts, neem cake, chemical
fertihzers and control. in a prefiminary pot trial appiication of vermicampost yielded on
par with the chemical fertiizers.

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

Three sources of rock phosphates viz Mussoorie Phos (MRP), Raj Phos [RP] and Gufsa
Prios (GP indmwidually and in comiination with FYM and Super Phosphate (SP) were thed
o evaluate their agronomic efficiencies in ginger and turmenc, Soil samples were collected
to estimate the P availability and the growth parameters were also recorded. The soil P
availabiiity was highest in 2/3 RP + 1/3 P as SP apphcation which was on par with otter
sources of rock phasphates, but significantly higher than the control. In case of soil
availability of N, K, Ca and Mg contents, application of different rock phosphare sources
with FYM and application of NPK fertilizers alorie a significantly increased avarlability as
compared to other comhbinations and centrol [Table 20) No similar trend was obscrved
N the Zn avallabiity of the sai

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

[ Treatment Avail. N P Ca Mg n Yield

{t/ha)
T1 Check 104 6.2 335 110 0.57 20.2
T2 NPK 126 8.4 424 134 0.62 298
T3 2/3 MRP + 1/3 S§ 127 7.4 367 104 0.68 31.0
T4 2/3 RP +1/3 §5 124 9.2 317 104 059 27.0
TS 2/3 GP + 1/3 8% 126 91 345 103 0.59 252
T FYM v+ 12 P as MRP 126 8.8 374 123 0.70 30.0
T, FYM + 172 P as MRP 150 8.9 381 125 0.58 3272
T, FYM + 1/2 P as MRP 136 8.6 376 128 0.68 31.8
T, FYM + 172 P as MRP 136 Q.1 381 120 0.54 30.6
CD [5%] 5.2 042 41.3 13.6 0.081 2.0

* Phospharus use effiency increased by the apglication of 1/2 P as rock phosphate (as Raj Phos)

along with FYM and has given an higher rhizome yicld of 32 2 t/ha

D. Micro nutrient experiment in ginger and turmeric

Effect of micro nutnients Zn, B and Mo apphed mdivdually and in combination on
gnger and turmerc was studied in a field expenment for the second ycar. Soll samples
were taken and analyzed for their nutrient availability. The availability of DTPA extractabfe
Zrnwas higher in ginger than turmeric and it was significantly higher in treatments wnere
Znwas applied @ 5 kg/ha ' in both the crops studied. The soil availability of B and Mo
were an par among the treatments where B and Ma were applied and were significantly
higher than control.
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PHY. v (813)
CHARACTERIZATION OF DROUGHT TOLERANCE IN BLACK PEPPER

{K.S. Krishnamurthy and S.J. Anke gowda]

Preliminary screening of twenty five germplasm accessions of black pepper was
carried out based onreiative water content, cell membranc stabiity, stomatal resistance
and transpiration rate.  Cell membrane damage increased with stress intensity in all
accessions.. However, Acc. 1372 and 1368 showed very less increase in leakage
percentage with stress intensity. On the other hand, Acc.1402, 1411, 1421 and 1409
showed very high leakage percentages [ 30%)] with stress intensity.

Table 21: Relative water content {percentage] of hlack pepper germplasm
accessions as affected by water stress.

AcCC. Contro! Water stress ‘
4 days 8 days 12 days {
1366 ' 95.7 94.1 93.4 86.5
[375 95.6 90.8 84.5 796
1102 Q6.1 93.8 52.5 435
1370 i.5 Q0.2 86.1 80.4
1371 951 24 .6 62.3 58.4
1372 g1.4 89.0 24.3 88.9
1387 920 93.4 50.6 453
1382 98.0 Q4. 889 83.1
1376 94 .4 0.6 77.0 704
1414 95.6 21.3 87.3 81.6
1399 90.3 93.4 314 83.4
1392 95.7 663 ¢ 732 64.3
1381 94.4 93.0 550 53.1
1377 96.5 72.1 60.4 551
1395 933 Q0.1 46.1 44 .8
1392 955 92i.5 56.6 51.8
1411 96.3 93.9 51.7 463
1421 644 - g1.7 50.9 455
1466 96.5 75.0 81.0 76.5
1409 Q0.6 2i.9 52.6 443
1368 973 20.7 87.6 83.1
1373 95.1 1.7 59.9 541
13G4 94.8 86.5 65.8 63.3
1320 ) 251 : 79.8 68.9
C D {5%) P41 3.4] 3.45 3.78

Relative water content decreased with stress intensity in all accessions {Table 27).
However, Acc. 1372, 1366, 1382, 1399 and 1368 maintained maore than 83% relative
water content even after 12 days of stress induction while Acc.1402, 1409, 1417 and
1421 showed relative water content of only around 45% after 12 days of stress
induction.

Based on the observations on relative water content and cell membrane damage, Acc.
1368, 1372, 1382 and 1399 are relztively toierant to drougnt.
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PHY. VI {813}
CHARACTERIZATION OF DROUGHT TOLERANCE IN CARDAMOM
[5.J. Ankegowda and K.5. Krishnamurthy}

Thrce ecological types namely Malabar [CCS-1), Mysore (ICR! -2} and Vazhukka (MCC-
2] were grown trn cement pots for 114 year with twelve treatments and three replicanons,
Maisture stress has been imposed. bight genotypes were Coliected from drought prone
areas. The genotypes are under rapid clonat muitiphcation.

A. Preliminary screening of germplasm

Thirty six genotypes werc assessed for relative water content and specific leaf weight
{(SLAWY). Genotypes showed significant variation for both the parameters. Relative water
content (per cent reduction over control) ranged from 13.15 - 47.85 with a mean of 26.49
pcr cent. APG 76 showed least reduction whereas APG 37 showed maximum reduction
under stress. Specific leaf weight {mg om’) ranged from 3.33-4.95 with a mean of 4.23.
APG BT showed less SLW and APG 41 showed maximum SLW.

PHT.!1 (813)
QUALITY EVALUATION IN SPICES

{T. John Zachariah and B. Chempakamj
A.Black pepper

Biological constituents at different developmental stages of black pepper : Five
vaneues of black pepper viz, P-24, Subhakara, Panniyur-1, Panniyur-2 and Panniyur-4 were
evaluated for essential o), olecresin, pipenne and volatite Git constituents at different
maturnty stages of berry. Starch, phenyl alanine ammaonia lyase and amylase actiities were
also monitored at different stages of the berry development. In general, it was found that
the secondary metabolites were more during the initial stages 1e., between 150-190 days
and later gn it decreased. Starcn, was found maximum during full maturity  Gas
chromatographic evaluation of black pepper ol consutuents indicate that monoierpenes
and sesquiterpenes were gradually increasing up to 210 days and then showed decline.
Details of the oll constituents of Cv., Panniyur-4 and Subhakara are given in Fig.3&4.

B.Ginger

ij Quality evaluation of bold rhizomes of ginger : Fifteen bold rhizome accessions
were cvaluated for essential oil, cleoresin and crude fibre. Accession 64 had 2.79% ol
followed by 15 with 2.5% oil. In general the accessions has relatively low fibre except Acc.
35 and 244 (> 4.5%)].

ii) Salted ginger : Fifteen bold riizome ginger accessions were parvested at four [o
five month stage of matunty and soaked in brine containing citnc aad for fourteen days.
Rhizomes were removed from brine, washed and preserved. Fifteen accessions were
evaluated based on colour, appearance, texture and taste and found that accession 35,
179,64, 71, i 17, 116 and 294 are ideal for preparnng salted ginger.
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ili} Quality evaluation of ginger germplasm accessions :Fifty germplasm accessions
were evaluated for ail, olcoresin, crude fibre and the pungent principles in oleoresin,
4-gingerol and 8-gingerel. Acc. 197 had 2.4% ail and 7.5% cleoresin. Acc.141 and 22 had
nigh 6-gingeral the mam pungent pracinie preseat (i olearesin (Table 22).

Table 22: Quality evaluation of selected ginger germptasm accessions.

AcC. Ess.of  Oleoresin C fibre _6~gingerol 8-gingeral 1
Z 1.4 4.7 2.0 14.3 2.0
22 .7 6.0 3.3 Z1.5 Z.1
26 1.8 6.8 38 1.3 4.5
50 2.0 5.7 25 2.7 2.3
57 2.2 6.6 2.0 12.8 C2
60 1.6 60 4.0 4.2 13.3
86 2.0 4.9 4.4 4.0 3.0
130 1.5 .6 25 10.9 5.0
ECH 1.8 5.8 27 10.6 2.9
111 2.1 5.7 3.3 17.6 EN
197 2.4 7.5 2.5 0.1 4.1
217 2.2 4.8 2.8 3.0 1.5

iv] Changes during rhizome devefopment in ginger: Sixteen ginger accessions were
harvested at 150, 170, 190 and 240 days after plantung and analyzed for oil and oleoresin.
It was observed that accumulation of secondary metabolites were maximum during i 70
to 190 days after planting. However, varietal variation was noticed. For instance Acc .35
gave maximurm oleoresin at 150 days while Acc. 15 gave higher oleoresin at 170 days of
maturity,

C. Turmeric

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

D. Cinnamon and Cassia

Thirtyone cassfa lines were screcned for ieaf oil, bark oil and bark oleoresin,

Accesstons with hugh leaf oil are A-3, C-4, C-5, C-7. D-7, A-6 and D-5 (1.5%]} and
accessions witht high bark oil are D-3, B-1, D-8, B-2, B-4. C-4, D-1 and 8-5(>4%}. A-7,
D-4, D-6, D-2 {>9%) are accessions with high bark oleoresin.
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E. Paprika

Colour value in chillies . 39 chiill samples were screened for ASTA colour value,
Colour value ranged from 5 ASTA units to 154 ASTA units. Kt PI-19 had the highest colour
value

BIOCHEM. [ [813)

BIOGENESIS OF PIGMENTS IN SPICE CROPS
{B.Chempakam and T.John Zachariah}

Curcumin levels were determmed in leaf, roct and rhizome from five varieties of
turmernc vz . Alleppy, Prabha, Prathibha, Suguna and Sudarsana. Highest curcumin levels
were shown at 150 DAP { Days After Planting) . in mother, primary and secondary
rhizomes. Uniform distribution of the pigment was seen in finger rnizomes after 150 DAP
upta maturity. However, the mother riwzames had lower content than the fingeis
(Fig 7}. Actmity of PAL { Phenyialanine Ammaoiia Lyase ) in the rhizomes was maximum

8_

0 Sk
Mother Primary Secondary
Days After Fertilisation

120 150 B 180

Fig. 7. Curcumin levels during rhizome development

240

at 150 DAF, which coincided with the curcumin levels. Other secondary metabelites viz.
Oleoresin and Essential Qi exhubited a pattern as in the previous year showing an increase
upto 180 DAF { about 2- fold | and decreased gradually during rhnzome development.
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AD-HOC PROJECTS

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

{A.K. Sadanandan]

Preliminary study i a pot culture experniment on bush black pepper with different
erganic sources showed, that introduction of worms /7 st/ in the pots supplemented
wath Glvricidiateaves has increased the nutrient avanabibity in the sou by aimost two fold
as compared to vermicompost applcaton.

2. INVESTIGATIONS ON CARDAMOM BASED CROPPING SYSTEMS
{V.8. Korikanthimath, Rajendra Hegde, G.M. Hiremath and A. Gayathril

Survey on the cardamom based crepping systems was undertaken 10 Kodagu, Uttar
Kannada, Hassan, Chickamagalur and Shimoga districts  of Karnataka to study the
ecologicat feasibility and economic viability of crop combinations viz.

. Cardamom + Robusta coffce + Black pepper
Z2 Cardamom t Arabica coffec + Black pepper
3. Cardamom + Arecanut

4. Cardamom + Coconut.

5. Cardamom + Tree spices + Black pepper

Aaroforestry approaches in cultivation of cardamom and black pepper by afforesta-
non of vacant/open slopy marginal areas was also attempted in 3 locations in Kodagu
district of Karnataka. The crop combination of coconut and vaniila is being studied in a
large scale on farm trial [9.72 ha} near Kadur in maiden areas of Chickmagalur district in
Karnataka.

3. BIOCHEMICAL CHARACTERIZATION OF GINGER AND TURMERIC
{T. John Zachariah, B. Sasilcumar and A. Shamina)

Seventy seven turmceric and 14 ginger accessions were characterised usmg PAGE of
Isozymes viz. acid phosphatase, catalase, super oxide dismutase, polyphenol oxidase and
pcroxidase. The accessions were orginally collected from Kerala, Andhra Pradesh, Orissa
and North Eastern States, Variability was high in turmeric (39-100%) compared to ginger
(88-100%}. Ten distinct groups in turmeric and two in ginger were found using
dendrogram. Accessions collected frem neighboring areas clustered. A distingt turmenic
accession different from all others was also found.

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

[{A.K. Sadanandan}

Pot culture and field experiments were laid out to study the efficiency of 7era Care,
a commerctal product of Marson Biocare Pvt. Ltd. in combimation with other sources of
nutrients like organic, chemical and oiofertilizers in black pepper, ginger and turmeric
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Protected cultivation of bush pepper

Application of Terra Care [TC) along with FYM, neem cake {NCJ. chemical (CF| and
biaferntizer (BFf combimations sigrificantly mcreased the sail avaiatulity of nuients N, P
Ca. Mg and micro nutrients like Fe. Zn and Cu as compared to the applicaton of chemical
ferttizers alone and control, in both ginger and tunmenc, whereas the available K coriten!
was significantly high in Terra Care + FYM combinaton. The application of 7erra Care
with FYM and biotertilizers recorded highest number of tilers and plant hetght fellowed
by Terrs Care - FYM apphcation under both field and pot culture conditions in gingel
(m Lurmeric. even though all the treatments were on pat. the highest Relght was recorded
in FYM treatment and maximum tillers were observed in Tersd Care apphiied varh FYR and
buofertlizers.
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CROP PROTECTION

PATH.N.3 (813]

DISEASE MANAGEMENT IN PHYTOPHTHORA FOOT ROT
AFFECTED BLACK PEPPER PLANTATIONS

{Y.R.Sarma, M.Anandaraj, K.V.Ramana, A.Kumar, $.5.Veena and K.Kandiannanj

The field trial in IDM plot at ISR Farm, Peruvannamuzht was continued with regular
pre-monscon and post-monscon treatments with neem cake and potassium phosphonate.
The varieties showed differential response to these treatments and the deatn of the vines
ranged from 0-22.5% (Table.Z23]. P24 was totally free from the disease whereas, Panchami
and Panniywr-3 showed 22.5% vine death.

The experiments on the varietal mixture in relation to disedse spread Is in progress
In a large scaie field demonstration trial at Pulpally, the percentage of survival was 94.16%
i e ated plots compared 1 3% in untreated plots and thus confirming the efficacy of
disease management. A new field tnal of [IDM in areca based black pepper cropping
system with 9 Phyrophchora tolerant lines along with susceptible KS-27 {Subhakara) was
started.

An observational trial was taken up to test the phytotoxicity, if any, of the ol based
copper fungiaides. No phytotoxic symptoms were noticed in sprayed plots even after
three months of spraying.

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

St Vareety Mo, of piants Noo of Noo of Disease Death+ Hedlthy
No showing plants plangs nodence Fohar {96)
i vellowing replanted died fdeath) (%) Yellowing (96}

1 Subhakara 1 {2 5%) 4 ] 125 14 85
2 Panmyur- 6 {15 0%) 9 [ 125 275 775
2 Panniyur-4 9 (22 5%) 3 1 10 325 675
4 P-24 0 0 0 0 0 100
5 Panniyur-2 15{37 5%)] 5 i 15 52.5 4/ 5
6 Pournamg 27{42 5%} 5 ‘ Q 125 45 45
7 Pannmur-3 26{65.0%) 5 4 225 8/ 5 125
8  Pancharm 21152 54%) 7 2 225 75 25
g Pannmiyur-5 21({52 5%) 6 o 175 70 30
10 Sreekara 16{40.0%)]) 8 2 250 65 35

Plots were treated with Porassium Phosphonate twice and 1Kg neem cake.
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PATH. X(813)

INVESTIGATIONS ON VEIN CLEARING VIRUS OF SMALL CARDAMOM
{M.N.Venugopal)

A. Standardisation of virus purification

Attempts were made to punfy the Cardamem Vein Clearing Virus by using
modification{s} of the procedure described for Blueberry Scotch Virus. The symptomic leaf
sheath and leaf blade were pulverised i iquid nitregen and homegenised in 0 1M sadium
borate (pH 8.2} contaiming PVP {29%), EDTA {0.1%6/, 2-mercapta cthanal and 0.25/0.5M
urca. Fiftered sap was clanfied with chicroform and n-butanoi mixture (9:1 proportion|
to the final concentration of 10% (v/v]. After one round of low speed centrifugation, the
aqueous phase was laycred on 20% sucrosc cushion. The final pellet was resuspended
i resuspension buffer containing urea and subjected to one round of quick spin to
remove nsalubfe materials. The sampies were centrifuged at 110000g for 2 hours. The
resuspended pellet was run on SDS- PAGE.  Electrophoresis was performed on 5%
stacking and 12% resolving gel. After staming, no additional band was observed in the
purnfied preparation of infected matenat indicating further modifications of purificaiton
procedure.

B. Screening of elite accessions

Fourteen elite clonat accessions of cardamom were screcned in the sick plet. All the
test accessions were found to be susceptible to natural infection of Kokke Kandu.
Acc.893 which was less susceptible {50%) compared to other accessions including local
check [75-1009%).

PATH.XI{B13)
STUDIES ON BACTERIAL WILT OF GINGER

{Y.R.Sarma and A.Kumar)

Wilted ginger plants coilected from Wyanad and Madikeri wer¢ plated for the isolation
of Ralsrorna solanacearumon King ‘B, sucrose, peptone agar and Tetrazolium chlonde
agar. Samples from Wyanad yielded several isolates of Raistonia solanacearur and are
being maintained in the laboratory both in nutrient agar slopes and n sterile water.

The biochemical tests for the brovar differentiation confirmed the prevalence of Biovar
3 n Wyanad arca. However the isolates from Palghat tested positive for biovar 1. An
isolate from Kampherna galanga was tested positive for Biovar Z. The hiovars will be
confirmed after performing the confirmartory tests.

Six isolates were tested for their sensitivity to antibioocs, Ampicithn, Chicramphenicol
and Rifamphicin at 100ppm.  This test revealed the variability among the isolates to tolerate
the anubiolics #7 witro. The oxidative and fermentative metabolism of six isplates were
tested and which alse showed vanarion among the isolates.

Few saprophytic bacternia were jsolated from the rhizomes and stem of ginger and
are being evaluated for bioefficacy against Raisconia So/anaceansm
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PATH. XII_{813)
INVESTIGATIONS ON STUNTED DISEASE OF BLACK PEPPER
{Y.R.Sarma, K.5.Rajendran and K.M.Abdulla Koya}

Five different population of 7Toxoptera aurantrwere collected from Katpetta {Wyanad),
Thamarassen, Caiicut, XKasaragod and Pulpally from healthy plants. They were forced fed
on CMV infected pepper plants. Transmission was not successful, However, the plants
are under observation.

Scions of infected CMV pepper was established on P.colubrinum.  After three
manths of grafting, the leaves of P.colubrinum showed interveinal chlorosis. Similar grafts
on F.arboreurn did not show such symptoms. The transmission needs to be conflrmed
with ELISA tests.

Punfication of virus extracts were continued and partially purified virus gave positive
reaction with CMV antiserum.
CROP PROT. 1.1(813]
SCREENING GERMPLASM FOR REACTION TO DISEASES
{Y.R.Sarma, M.Anangdaraj, 5.5.Veena, A.Kumar and H.V.5aji}

The ficld evaluation trials at Pulpally, Sirstand Valparai were continued. In all the tnals,
P24 recorded minimum disease inaidence demanstrating its field tolerance At Pulpally,
the percentage of healthy plants ranged from 22.2 {P335) 1o 55.5% (P24, 1090 and 1047)
{Fig.8).

At SIrsy, P24 recorded minimum disease madence of 20.8% compared to 54.1% in
KS-27 1Fig.9) At Valparan, P24 and C1090 were free from disease compared to K8-27.

Out of 13,000 scediings screened [Panniyur-1, KS-27 and Aimpiriyan|, 9 scedlings
were saved which wiil be subjected for further screening.

Qut of 185 hybrids screened, 11 showed resistant reaction which needs to be tested
further.
CROP PROT.1.2{813)

SCREENING BLACK PEPPER GERMPLASM FOR REACTION TO INSECT PESTS
{K.M.Abdulla Koya and S.Devasahayam]

A. Screening of wild Piper nigrum germplasm

Ten accessions of wild Aeer nigrum were subjected 1o sareening for berry damage
by potiu beetle {Longirarsus mgrpennus). None of the accesstons was found free of
infestation. The incidence of pollu infested bernies ranged between 5.8 to 25.9 per cent.

B. Screening of cultivated Piper nigrum germplasm

Forty accessions of Pper migrurn germpiasm avarlabie at ISR Farm, Peruvannamuzhi
were screened for berry damage by poliu beetle. All the accessions subjected to
screening showed pollu beetle incidence tin varying degrees. The percentage of poilu
infected berries ranged between 18.3to 51.9.
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' C. Screening Interspecific hybrids to poliu beetie
Two interspectfic hybrids namely Prigruni, £ .acteniatumand P nigrum x P.oarber
were subjected to screening for therr reacnion to leaf damage by pollu beetle. Both the
hybrids showed significant reduction in leaf feeding by poilu beetle when comnparcd to
their female parents which are highly susceptible.

CROP PROT. 1.3{813]

SCREENING OF BLACK PEPPER GERMPLASM FOR REACTION TO NEMA-
TODES
(K.v.Ramana, Santhosh J.Eapen and K.V.Saji)

One hundred twenty one black pepper germplasm consisting of released varicties [9),
cultivated types [25), Intercuitivar hyorids [25]), wild Piperspp. |51}, Phyrophithoratolerant
ines Y1) were multiplied through rapid multiplication technique. Thirteen of these
germplasm accessions were inocuiated with root Knot nematode, M cogniiaz and are
bemng maintamed for recording their reaction to the nematode.

Biack pepper variencs viz. Panmyur-1, 2, 3, 4 & 5, Sreekara, Subhakara, Panchami and
Fournami are susceptible 1o the burrowing nematode Radopholus simils. Phytophrhora
tolerant ine P 24 alsc showed susceptible reaction 1o the nematode.

Pure cutture of M.ncogrita on tlack pepper and R sah/lis on carrot axenic culture are
being muluphed and maintaned.

CROP PROT. 11 (813)

MECHANISMS OF RESISTANCE TO PESTS AND PATHOGENS IN SPICE
CROPS

{M. Anandarai, 8. Chempakam, M.N. Venugapal, S.Devasahayam, IK.V. Ramana and
Santhash J. Eapen}

Biochcmical changes occurring dunng pathogenesis of Fayroofithora capsic on black
pepper was studied in 5 lines viz. HP.l, A 456, P 198, P24 and KS 27. Among the five
hnes, KS 271s the susceptible control where as all other are tolerant to 2 caos«y Therc was
accumuianion of OD phenols in tolerant ines compared to control. $OS- PAGE showed
the presence of 14 bands with Em value rangmg from 0.7 to 4.4, [n A 456 additional siow
moving band with Em 1.9 was seen on the inoculated leaves. In P 24 also an additional
band with Em of 2.7 was noticed. Marphological characterisation of katte resistant
cardamom lines did not show any vanation and the breeding potential of the vector
Pentalonia rigronervesa f. camdiy did not show significant difference [Table 24).

NEMA. Hil [813]
INVESTIGATIONS ON NEMATODES ASSOCIATED WITH SPICES
{K.V.Ramana and Santhosh l.Eapen)

A. Screening of germplasm

Out of 45 ginger germplasm accessions screened against root knot nematode,
Mejoidogyrie incogrita, 19 accessions in the first round and Z accessions in the second
round of testing showed resistance/ toierance to the nematode.
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Table 24: Breeding potential of Pentalonia nigronervosa f. caladii
on lkatte resistant plants.

S No.  Cong Rate ojm@pliﬁ]ways after imtroduction)

T 5 T
I NKE - 3 3.92 ab 4.92 ab
2 NKE - 9 3.99 ab 577 a
3 NKE - 12 3.29 ab 1.88 a
4 NKE - 19 3.74 4 545 a
5 NKE - 27 4.45 a 448 a
6 NKE - 34 30674 1.67 a
7 Mysore [control} Z2.66 4 4.66 a
8 Malabar {control) 376 a 5.049 a
CD at 5% 1.272 1.802
SEM 0.i72 0.212

In turmeric, 13 germplasm accessions were tested for their reaction to the nematode
M. incegnita and the results indicated that 5 accessions in the first round and aone
accession it the second round of screering are resistant/ tolerant to the nematode.

Twelve accessions of cardamom germplasm were inoculated with the root knot
nematcde M. incogrists and are being maintamned to record theyr reaction to the
nematode.

B. Population variability in root knot nematode

Two mare populations of root knot nematodes of black pepper from Tata Tea Estate,
Valparar and Travancore Rubber and Tea Co Ltd, Ambanad Estate were added to the
nematode collection. A total of 36 nematode populations of different spice crops are
peing maintained on their respective Nosts.

Perineal pattern and isozyme analysis of 3 nematode populations showed consider-
able vanation in these two charactenstics

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

Forty pepper vines were established in the microplots containing fumigated
soll mixture. The treatment will be imposed durnng September / October 1 998 when the
vINes are about onc year old.
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BIOCONTROL 1.1 (813]
BIOLOGICAL CONTROL OF DISEASES OF SPICES CROPS

{M. Anandaraj, M.N. Venugopal, A. Kumar and Y. R. Sarma}

Field triais on biclogical suppression of Afytophihiors foot rot through VAM and
bigcontrol agents were continued. The mean yield in the VAM marmn plot was 2156.0 g
compared to 1427.3 g in non -VAM. (Table. 25) The yield of biack pepper in plot where
a combination of VAM and brocontrol agents were used did not differ significantly, but
the disease incidence was less than 5%.

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

Treatment Yield Fresn Wi lg)

VAM NON-VAM Mean
Control 1960.0 1633.0 1796.0
VAM 25200 1520.0 2020.0
COoC + BM 1806.0 1033.0 14200
RMZ 893.0 516.0 705.0
Akomin 3603 24333 3018.0
Mean 2156.0 14273 1371.0
CDat5% — - 1391.0

COC - Copper oxychioride, BM- Bordeaus mixture. RMZ - Ridormil Manozeb

Studies on evaluation of substrates for mass multiplication of 7richoderma harzianim and
Gligcladirm Wrens was carried out with tea waste, caffee husk, ncem cake and farm yard
manure Tea waste supported better growth and sporulation of both 7 Aarziaricm and
G.virens, foliowed hy coffee husk. In G, vrens maximum population of 82% .3 colony
forming units (CFU) was obtained after 28 days of inoculation, whereas 7. hZarzianum
reached a peak of 4602.0 CFU 45 days after inoculation in tea waste [Fig. 10&17).

Over 20 fungi belonging 1o 7rchoderma Aspergiflus, and Verticiiurn and 11
Pseudormonas fiyorescence were isolated from black pepper rthizosphere soll collected
from different black pepper growing areas. Cne of the Jrchodermaisolates 1s copper
toierant,

Compatabity tests with Trichoderma and P flusrescens showed that simuitanecus
Inoculation with 7richoderrna and bacteria in liquid medium allows only the growrth of
bacteria, whereas 7richoderma noculation followed by bacteria atlows growth of both
organisms.

The synergistic effect of VAM and BCA on black pepper cuttings n rapid
muittplication showed that whereever VAM has been added the growth was faster.
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BIOCONTROL. 1.2(813)
BIOLOGICAL CONTROL OF INSECT PESTS OF SPICES

[$. Devasahayam and K.M. Abdulla Koya)

A. Documentation of natural enemies of insect pests of Spices

The natural enennes of vanous insect pests of spices were documented from Calicut
and Peruvannamuzhi (Tahble. 26)

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

‘Eop/lnsect pest Naturai enemy Taxonomic status

Black pepper

Fseudococcus sp. Lepracis sp. Platygastendae
Flanococcus sp. Blepyriis insufarns Encyruidae
Genus et sp. indet. Hymenoptera
i Genus et sp. indet. Colecptera
Genus et sp. indet. Diptera
Protoputnana fonghvakata Cocophagus ceroniasiae Apnetricae

Ginger and Turmeric

L astaderma semcome Arusapeeromalus calandrae Prerornaldae
Clove
Fulvinaria psiail Megormmata sp. Ceadomyundae

Cinnamon and Cassia

ConNopomonia CVica Elasmes sp. Elasridae
Syrnpresis dohichogaster Eulophidac

B. Microbial control of Pollu beetle

Laboratory bioassays were conducted to evaiuate the pathogeniaty of two cuituies
{source: CCRI, Kaipetta and CCL, Polibetta) of Beauveria bassiana against adults of Poliu
beetle infesting black pepper. B.04assians caused up to 20 % mortality of pollu beetles
when they were allowed to crawi over the fungal cultures.

C. Evaluation of cultural methods for the management of shoot borer

Various cultural metheds were evaluated 1n the field for the management of shoot
borer on ginger. The cultural methods evaluated include pruning of infested shoots +
spraying of insecticides in vanous schedules and raising of trap crops in gnger fields The
incidence of shoat borer and yield of the crop I vanous treatments is Deing recorded.
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BIOCONTROL | 31813)

BIOLOGICAL CONTROL OF NEMATODES OF SPICES
{Santhosh J. Eapen, K.V, Ramana and A. Kumar)

A. Isolation and identification of microorganisms

Soll samples collected from Valparas (Tamil Nadu) and Madiken (Karnataka) were
plated on Rose Bengal Agar. Trichoderma selective medium, King's B medium and
modified King's 8 medium to isolate nematode antagorists. Fifteen bacterial and 21 fungal
isolates were obtained by this process. All of them are being mamtained at 28+ 1°C for
further tests.

B. In vitro testing against nematodes

Two days old bacteriai cultures {multiphed on nutrient broth) were tested, either ive
or heat kitled, for therr nematode suppression property under in witro conditions. [solates
No. 6, 5 and 2 caused maximum mertality to root knot nematode juveniles, when live
cultures were tested (R1g.12). Heat killed bacterial suspensions had no effect on roct knat
nematode larvae. Further studies on the effect of bactenal metabolites are in progress.
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Fig. 12. Mortality of root knot nematode juveniles exposed to live bacterial cultures
{Mean of three replications)

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

The pot culture trial to study the effect of Verticihium chlamydospornium on
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suppressing root knat nematodes wds concluded after 10 months.The final resuits are
given in Table 27. Preincculation of cardamom plants with V. chlarmy dosporiumwas found
to be more effective in improving the growth of the seedlings. Howevcr, a single round
of ¥ chiamydosporium application was not suffictent to give extended protection against

nematodes.

Table 27: Effect of Verticitlium chlamydosporium on growth of cardamom
seedlings and on root knot nematodes {Mean of five replications].

Treatment No.of Biomass ROOT wt. Nemarcdes
tiliers 1) fel] per g root
ipf
Check 3.33b 210.00 ab 31.67 ahc -
Ve 4.60 a 204.00 ab 30.00 be -
Mi 425 ab . 12332 b 38.33 ab 44775 a
Ve + Mi 3.75 ab | 263.33 a 33 33 abc E61.05 a2
Vo= Mi 4.00 ab 261 00 a 1333 a 1207.81 a.
Mi>Ve 3.00b 21010 ab 2333 ¢ 500.03 a

Means in a column followed oy the same letter are not significantyy different

Ve - Vertcdium diiandosponum, M - Melowdogyne incogrind

D. Effect of Trichoderma isolates on nematodes of black pepper

Another pot culture trnal to evaluate the nematicidal effect of different 1solates of
Trichoderma spp. was also concluded. All the piants were uprooted and various growth
parameters were recorded. It is observed that 1solate T12 has got excellent growth
promoting abiity whilc isclates T12 and T10 are fairly good in reducing the damage by
nematodes.

E. Evaluation of Verticillium chiamydosporium and Pasteuria
penetrans in cardamom nurseries

The trnial to evaluate the performance of Vertcihum chilamydosponum and Pasteursi
penetrans under field conditions was concluded. The results clearly demonstrated the vast
potential of both these orgamsms as effective brocontrol agents agamst root knot ne-
mateodes in cardamom nurseries. Besides, both the organisms were successfully reisolated
from the soil which again proved their rhizosphere competence mn the soil (Table 28).

AD-HOC PROJECTS
1. INTEGRATED MANAGEMENT OF RHIZOME ROT OF GINGER

{Y.R.Sarma, P.P.Rajan and Beena.N)

Large scale demonstration trials in 4 districts in Kerala viz. Idukki, Wyanad, Kannur and
Calicut consistently showed supernionty of biocantral (7. Agrzianum treated plot, either
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Table 28: Effect of Verticlllium chiamydosporium and Pasteuria
penetrans on growth of cardamom seedlings and incidence of root
knot nematodes {[mean of four replications].

Treatment No.of Height Nematodes / g —‘
tiHers [cmy roct {pf) -

Check 1 {Uninoculated) 26523 67.60 ab -

Checlc 2 {Incoulated) 2.40 a 5590 bc 32333 a

Ve alone 215a 64.80 ab -

Ve + M 2.60 a 60.65 abc 47.75 D

Pp aione Z2.35a 5012 ¢ 116.75 at

Pp + M 2.80 2 70.50 a 16.67 b

Means 1in & column followed by rhe same letter are not significantly different
Vo - Vernohium chiamydosporum, we - Melardogyne incogniia

alone cr in comhbination with Metalaxyl Mancozeb). Apron seed treatment though
showed good protection, was inferior to the biocontrol or Metalaxyl Mancozeb
combinations. This seed formuiation appears nat suitable for large sized seed rhizomes
comparcd to the seeds of cereals and grains where it 15 used as a dry seed dresser
Table.29).

2. DEVELOPMENT OF PHYTOPHTHORA RESISTANCE IN BLACK
PEPPER |P/IPER NIGRUA L.} THROUGH BIOTECHNOLOGICAL APPROACHES

{Y.R Sarma and M. Anandaraj)

Qut of the 3,000 somaclones so far screened 20 have been short isted and will be
further evaluated. Crude preparation of Fhyropfithora toxin was used in the celi
suspension systems and so far, toxin msensitive cells/calli were not obtained. The callus
obtained from protoplasts of Z rgresm sall remas undifferentiated even after 6 months
compared to 4 good regeneration to a plantlet level in the case of P colubririum

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

{Y.R Sarma and M. Anandaraj)

The field demonstration trials were continued in farmers fields. The treated plots both
in Kerala and Karnataka showed gradual and steady improvement in the overall health of
the vines as indicated by decreased foliar yellowing and vine death, ’

Seven farmer’s seminars were conducted bothin Kerala and Tamif Nadu. Populfar
articles were pubfished in tocal languages in leading magazines.

Qut of the 150 farmers who responded for our proforma, 80% cenfirmed the
efficacy of bioconirol, 6.6% indicated 1t as ineffective and 13.3% could not decide the
cfficacy. This indicated the positive response for biocontrol and its popularity among the
farming community.
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Table 29: Integrated management of rhizome rot of ginger {multilocational

field triall.

District

[dukki-1

Idukki-Z

Wynad

Kannur

Wynad

“Treatrmants NG. of Disease Yield

: Sprouts/Bed (95] {1x3m/bed)
RMZ {500ppm| 105.0 00.0 8517-B
RMZ +EBCA i17.0 00.0 10 500-A
BCA 098.0 00.0 8.550-B
APRON {2g/Kg] 069.0 00.0 8400-B
APRON+BCA 106.0 00.0 9.850-A
CONTROL 062.0 10.0 6.267-C
RMZ {500 ppm) 360.0 00.0 16.160-AB
RMZ+BCA 360.0 00.0 17.930-A
BCA 400.0 00.0 16.500-AB
CONTROL 320.0 i05 15.000-B
RMZ (500 ppm| 167.3 00.0 9.900-B
RMZ +BCA 208.0 0]00] 11.000-A
BCA 256.3 00.0 10.000-8
APRON {2g/kg) 156 6 00.0 8833-C
APRON+BCA 193.3 00.0 10.830-AB
CONTROL 217.3 200 6.750-D
RMZ (500 ppm) 480.0 00.0 12.00-B
RMZ | BCA 380.0 00.0 13.670-A
BCA 380.0 00.0 14 170-A
APRON {2g/kg) 420.0 00.0 12.000-B
APRON+BCA 300.0 00.0 12.500-B
CONTROL 280.0 250 5.5000-C
RMZ (500 ppm) 200.0 00.0 8.000-B
RMZ +BCA 202.0 00.0 8.667-B
BCA 092.0 00.0 10.270-A
CONTROL 080.0 10.0 5.000-C
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The effect of biocontrol has been successfully demonstrated in three Mmajor estates.
Out of the 2585 vingcs treated only 7.5% (190 vines] took infection. In a span of three
years the cffect of biocontrol has been demonstrated in 1,336,225 vines in Wynad and
Calicut and only 153 vines reported mortalty.

4. BIOLOGICAL CONTROL OF SCALE INSECTS INFESTING BLACK PEPPER
[s.Selvakumaran, Mini Kallif, K.M. Abdulla Koya and 5. Devasahayam]
A. Evaluation of natural enemies

The cacanellid predator CAdocorus migntdwas mass reared in the laboratory and eggs
of the predator were released @ 125 eggs/vine {5 relcases at /7-10 day intervals) on black
pepper vines infested with Leprdosaphes pioens at Meenangadt (Wyanad District] duning
April-June 1997, Observations recorded on the population of L omperts, 3 months after
release indicated that there was 44.5 % reduction in the pest population.

C. arcumdatus was also evaluated in the field at Meenangad: for the control of
Asprdiorus descructor infesting black pepper. The tnals indicated that release of 85 larvae/
vine (5 releases at 7-10 day intervals) reduced the population of the scale insect by 68.5
%.

B. Texicity of insecticides to natural enemies

The toxicity of iInsecticides, plant and organic products {recommended for the control
of scale nsects) to Crgrrawas cvaluated to determine safe penaods for release of the
gredatcar. The trials indicated that neem ol .39, Neem gold 0.3% and fist ad rasin 296
were safe to the predator whiie monocrotophes 0.1% and dimethoate 0.1% were toxic
up ic 7 and | day after treatment.

5. CHARACTERISATION, EARLY DETECTION AND MANAGEMENT OF
KOKKE KANDU DISEASE OF CARDAMOM

fM.N. Venugopal, K.A. Saju and M.J. Mathew)
A. Characterisation of Car VCV

Repeated mechanical inoculanion cxpenments using eight Solanaceous and one
Chencpodiaccous plants falled to transmit the Kokke kandu disease. In ELISA using
infected leaves and pseudostems showed strong reacuon to potyvirus (PMy, Car My
{Indian) and Car MV (Guatcemalan) indicating its affinity to potyvirus group.

B. Screening of disease escapes

Thurty four disease escapes collected from hotspots were established for screening.
Total disease cscapes at hand including carlier collection are 44.

C. Vector control studies

The fungal parasites solatcd from cardamom aphid were identified { Agharlkar
Research Institute -DST, Pune) as Penicilfium fellutanum Bourge., Paeciiomyces ilacinus
(Thom}Samson and Verticiiesn lecarmr (Zimm.) Viegas. All are first cases of reports on
Pertcaiona rigroneniosa f.caliad.
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in {aboratary experiments, Chnsoperia camea Stephens [{Chrysoprdae nucroptera), 2
predator of soft bodied insects such as aphid, thrips and insect eqgs etc. was highly
predaceous to Penialonia nigronenvosa f.caladir. Optimum predator pray rauo was found
to be 115 .

A piot field study was laid out for vector control in CRD comprising of 10 treatments
in 3 replications gach (2 neem oils, 2 plant exracts, 1 entomogenous fungus and 0.05 %
monocrotophos for compartson). Initial observations on aphid colonisation showed that
all the treatments are less efficient than the monocrotophos in reducing the aghid
population development. However, neem  oil margohn was found comparable with
monocrotophos in controlling the vector.

CLOSED PROJECT

ICAR AD HOC PROJECT

THE PARASITIC NEMATODE, TROPHOTYLENCHULUS PIPERIS AND ITS
INTERACTION WITH BLACK PEPPER

[K.V. Ramana, Santhosh J. Eapen and P. Sundararaju)

Trophotylenchuius pipers mfesting black pepper in India was descnbed as a new
species recently and as such. no information 1s available on any aspect of this nematode.
The results of this rescarch project braught out information on some of the basic and
applied aspects of the nematode which are entirely new information.

This nematode 1s widely prevalent in black pepper gardens in Kerala compared to its
occurrence n Karnataka, In the major black pepper growing districts of Kerala viz.
Wyanad, Idukia and Calicut, the prevalence and infestation levels of the nematode are high
Indicating the seriousness of the problem. However, the nematode has a limited host
range Ghricidig sopium and Artocarpus heteropiniius (jack), which are commonly used as
live standards for trailing black pepper vines m Kerala, are new host recards of this
nematode. Presence of these host plants in a black pepper garden would lead to the build
up of the nematodc population.

Topernss 15 a semi-endoparasiic nematode and infests fibrous as well as man thick
roots of black pepper vines, but prefers filrous roots. On slender fibrous roots, nematode
infestations are isolated and the nematode cases are distmnictly separated whereas on the
thick main roots, multiple infestations with closeiy packed cases are commen. Sampling
of fibrous rocts without disturbing the maim roots and extractng the second stage
Juveniles by Cobb’s sieving and decanting method are advised for assessing the nematcde
Infestation levels in a garden.

Vermiform second stage Juvenile of the nematode s the infective stage. These
Juveniles mfested hiack pepper roots within three days and completed ife cycle in 55 days
under artificiai inoculation in the laboratory at room temperature {24-32°C). The nematode
case started developing as a transparent jelly at 30-40 days and became hard, dark brown
and giobular structure at 40-50 days after inoculation, The fecundity of the nematode is
low and only 25-35 eggs are laid by a femmale. The eggs hatch inside the case and second
stage Jjuveniles emerge out of the cases for further infestation. Root exudates of the host
plant, biack pepper, had not shown any influence in the hatching of the eggs. The second
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stage juveniles could survive upto eight days in host free soil. After the cases became
empty, they dropped down to the soil [eaving a scar on the root. All the cases collected
from the soil were empty. Hence, the cases may not help the nematode Lo perpetuate
in the soil bke that of cyst nematodes. These cases on the roots with muclaginous
secretians may prevent the nematode from desiccation. Chemical and enzymatic tests
indicated that the nematgde cases are largely campased of chitin. Lignin and muco-
polysacchande are also constituents of the cases, Thisindicates that the cases are of
nematode origin.

Histopathological studies showed that the nematade is a cortical feeder with the
anterior portion of the nematode penetrating upto 3-4 cell fayers and the tissues around
the feeding site turned necrotic. The nematode cases can be easily separated from the
root surface and there is na connection with the epidermal layer of the host plant root,
This also indicates that the cases are formed due to secretions of the nematode,
Pathogenicity tests showed that the nematode affected the growth parameters like height
of the plant, number of lraves and nodes/vine under pot culture study and caused 3.29
to 16.54 per cent reduction in the growth of the plant Inoculated with the nematodes
in a course of four months. But these differences were not staustically significant.
However, for proper assessment of the nematode’s effect on growth and productivity
of black pepper, long term studies under simulated field conditions are to be conducted,
since black pepper Is a perennial crop.

In lack pepper gardens, the nematode popuiation Js lowest during August which
gradually increased reaching the maximum peak dunng March. There ts no significant
correlation between the nematade population and the weather parameters fike rainfall,
number of rainy days and soil temperature, but rainfall has a negatve influence on the
pcpuiation bulld up of the nematode.

Application of Phorate 10 G @ 3 g a.i./vine reduced the nematcde population
considerably, butits effect fasted only for one month. This may be due to the nature of
the nematode which is enclosed in hard case and probably preventing the chemical in
reaching the nematode,

Veracm THGmydosporiu, an opportunistic fungus, was isolated for the first time
frem 7. piperis on black pepper roots. Efficacy of this local isolate of the fungus, as a
biocontrol agent against plant parasitic nematodes has 1o be exploited. ’
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EXT.7 {813)

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

{A.K. Sadanandan, Jose Abraham, V.S. Korikanthimath, Rajendra Hegde and M.N.
Venugopal)

Cardamom

As performance of cardamom is jocation specific, on farm tnals were conducted in
Kodagu district, Karnataka i seven locattons ta assess the production potential of
cardamom by adopting “hugh production technalogy” (HPT] in different tepographical and
chimatc situanans. O farm tnais monitored during the penod under report were

1. Introducing cardamom as a sole Imono} crop in ptace of arabica coffee.

2. Replanting of cardamom in a phased manner.

W

. Comparative performance of cardamom and robusta coffee as sole {mono}
Crops.

. Performance of cardamom and arabica coffee as sole (mono} crop.
. Cuttivanion of cardarnerm under steep slope.
Conversion of marshy area for profitable cultivation of cardamom.

. Trench system of pilanting with elite clonal material

@™ ~N - e

. Organic cardamom.
EXT (83

CONSTRAINT ANALYSIS IN CARDAMOM PRODUCTION - A SYSTEM
APPROACH

{P. Rajeev and V.S, Korikanthimath)

The study was iniwated in 1995 10 Kodagu {Coorg) distnict of Karnataka to
systematically identify, classify and analyse the major constramis of a viable cardamom
ndustry.

The first phase invalved the wentification of constrants thraugh pilot sunveys, Several
constraints were identified under the tecnnology adopticn domain which were rank
ordered based cn percentage of responses from study sampie. The findings indicate that
unscientuific on farm nursery raising and management, problems of early detection and
management of katte, persistence of roor grub and stem borer attack and problems
assodiated with scientfic 50il and water management continue to bHe major constraints
that atrribute for low productivity. Seasonal fluctuation in prices is a major disincentive for
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consistent screntific management in plantations. Farmers also identified scarcity of labour
force and associated problems of management as a major threat to viable production. This
factor was further anaiysed In depth through case studies. The findings indicate that the
labour market in Coorg district 1s 10 a transition phase; tuming out tc be more competitive
and flexibie, replacing the ceonventional bonded labour in the locality. Prominent
institutional and structural changes in labour market are cmerging.

EXT. 1 {443]
TRAINING OF RESEARCH AND EXTENSION WORKERS

[M.V. Prasad and Rajeev. P}

A toial of 6 training programmes were conducted dunng 1997-98. Three programmes
on ‘Spices production technotogy’, two on "Nursery management in spices’ and one on
‘On farm processing of spices’ were conducted. A total of 48 participants representing
Government departments, private sector and agncultural universities from different parts
of the country participated.

CLOSED PROJECTS

STAT. V{813)
ECONOMICS OF BLACK PEPPER CULTIVATION

[Jose Abraham and M.V.Prasad)

Black pepper being an export oriented spice, its market price mainly depends on the
international pnce and demand. Though Indian spices in general and black pepper in
particular 1s internationally popular for its quality, the high labour and other input cost
make them relatively more costifer in the mnternational market. In order tc face this
situation the only method is to increase productivity 2nd there by bring down the cost
of production. in this context, reliable esumates of cost of production of black pepper
with high production technology applied both under monocropping system as well as
mixed croppimng Systerm assumes its importance.

A survey was conducted in Calicut and Wynad districts to record data on various
inputs like labour, fertihizers and piant protection chemicals and also to get information on
the extent of damage to the crop due to foot rot diseasc.

Results

The information collected from 50 gardens in Calicut and 44 gardens in \Wynad
District showed that {abour is the major compenent of cost in pepper cuftivation. [t was
found that on an average a six fold increase in labour wages raising it to an average of
Rs.60/head/day from the rate of Rs.10 during 1978-79. Regarding cost of other inputs
ke standards, rooted cuttings, FYM, fertilizers and plant protection chemicals also there
1s a similar increase of 6 to 10 times that of 1978-79 period. The cost of cultivation of
black pepper under monocropping and mixed cropping systems are given in tatble 30. The
estimated cost of production of black pepper during 1985 under local rainfed condition
was only Rs.13.40 per kg [CPCRI, Kasaragod).
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Tabie 30: Year wise cost of cultivation {Rs./hal.

l.  Year Mono-crop ered crop A ‘

1 28,845 6,120
2 12,215 2,170
3 15,215 2,320
4 18,215 2,920
5th onwards 29,230 5,905

For computing factor costs including labour wages, the 1996-97 rates were taken into account  Since
the operational wage rates vary widely from region 1o region in the state of Kerala between the seasons
and amang the categones of agncultural fabour, the average wage of Rs 60 per labour was considered
{this 15 taken as the average wages irrespective of men, women of child whether i is paid or family
labourl. Land was not cansidered as an tem of the wwestment SINCe (L (& Nat a wasung asset and
also the apprecatign of land vaiue is considerably very high.

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

no g

_ 1=y O

1=| {+r)

where BCR=Benefit-Cost Ratio

B = Benefit at ) year
C = Costat " year

n = number of years and
r = discountrate

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

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

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

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

Sl. item Cast {Rs./Ha} under |
No. Mixed cropping Mono-cropping ‘
1 Investment dunng establishment 13,530 65,450
2 Interest @ 15% compounded 6,900 14,608
3 Totalinvestment 20,430 1,10,098
4 Annuity value @ 15% 3,494 18,829
5  Annual maintenance cost 6,905 29,330
6 Total cost/year/ha 10,399 48,159
7 Average estimated yieid kg/ha® 330 1,700
8 Costof production Rs./kg 31.30 28.30
9 Benefit Cost Ratio|BCR) 2.10 2.5

Even though the released vanenes of pepper respond very well to ideal management, for avoiding the
influence of weather and other natural hazards iike pests and diseases, the yields have been considered
at moderate rates of 1.7 kg per vineé under mono-cropping system and 1.i kg per vine under mixed
cropping system and with an existing disease incidence rate of 5% per year as has been achieved under
High Production Technology

'n order to derermine the flow of Denefits in different years, the average market price of Rs &0 per
kg was consicdered though the present price s over Rs. 180 per kg.

The initial Investment(pre-bearing establishment cost) and the compound interest
there cn were reduced to an annuity bearing 15% interest by the formula:

P

n
1

i=1 (|+l'l_'

" Where A=Annuity value
P=Tptal investment
r=Rate of interest

n=Life of the plantation

The annuity value so obtained is added to the annual maintenance cost 1o obtain the
total annual cost per hectare.

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

monocrepping.

2. Average life of plantation is 15 years.

3 Interest rate is 15%.
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4. Average yield/vine/year under mixed cropping is 1.1kg and under monocropping
is 1.7kg.

5. Average market rate of pepper 1s Rs.60/kg.

The cost of production of pepper under mixed cropping systemn {Rs.31,3} 1s higher
than that of pepper under mono-cropping system [Rs.28.3/kg). The reason heing the low
production potential of the different varieties usually planted by the farmers in the
homestead gardens, the high competition between the component crops for sunhght,
nutrients and water and the poor management practices followed by the farmers.
Moreover in the present case we have considered only the income and expenditure of
pepper ingnaring the impact of mixed cropping on the whole system.

in order to get a pooled estmate of cost of production of pepper, the rato of average
praduction of pepper N Idukky and Wynad districts having maximurn areéa under mono-
crop to the average production i1t the other districts having pepper mainly as mixed crop
was utiised to get the weighting factors. The factors so obtained were 0.66 and 0.34
far mono-crop and mter ceop respectively and hence the pooled estimate was worked out
as .

Pooled estimate of cost of producttan=Cost/kg under mono-crop x 0.66
+cost/kg under mixed crop x 0.34
=283 x0.66+31.3x0.3%
=Rs.29.32 per kg

EXT. 11 {813)

EFFECTIVENESS OF KURUMULAKU SAMRAKSHNA SAMITIES IN BLACK
PEPPER PRODUCTION IN KERALA-A CRITICAL ANALYSIS

(M.v.Prasad and Jose Abraham)

Objective

In the context of wide spread foot rot disease of black pepper, to solve the problems
of the pepper growers, government of Kerala formulated "Kurumulaku samrakshana
samities’ (pepper pretection forums; during 1990-21. These samities are functioning
under Knshibhavans jurisdictron. Various pepper devetopment programmes nave been
chalked out and implemented by Department of Agnculture in Kerala through these
samities to promote pepper produciton. But as such there has been no effort made to
study the effectivencss of these samities. Thnis study 1s made to find out the effectiveness
of these samities in pepper production m Kerala.

The present study has been camed out in four distncts of Kerala viz., Wynad, Calicut,
Cannanore and Idukki . Three villages were seiected at random from cach district. A
sample of 120 farmers were selected at random from twelve villages. Data was also
collected on perception of constraints and suggestions by Agncultural Officers {selected
at random] whao are implementing these samities. A sample of 52 officials were selected
for this purpose,
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Foliowing variables were selected for the study 1.e.perception, extent of adoption,
organisational cfimate, supply & service actiities, linkages etc. The interview schedule
consisting of these vanables was pretested before actual use in the field investigation. To
understand the various constraints perceived/faced by pepper growers and their
suggestions for improving the production of pepper in future, the responses were elicited.

Results and Discussion

The study was designed to analyse the effectiveness of samities in pepper production,
keeping the objectives of the study in view, the data was collected. processed through the
tools of statistical analysis (Fig.13).

Results indicates that samiti members have got positive perception {51 per cent)
regarding functioning of samiti.  They felt that it needed to be strengthened and
restructured for effective functioning. Farmers had positive perception with regard to the
attributes of technology in the following order relative advantage (59 percent), relevancy
{55 per cent|, suitability(41 per cent|, practicable(39 per cent] and triable {30 per cent|.

Farmers adopted the practices in the following order harvesting stage, inter cropping.
processing of pepper, improved varieties, recommended standards, gap filing. FYM
application, cultural practices, pepper cuttings/ha, spacing, fertilizers application, plant
protection measures etc. (Fig.14).

Crganisational climate indicate that samiti farmers got coopéeration and (inkages with
other organisations({53 per cent|, have trust in decision {52 per centj, support from other
organisations{48 per cent|, and had less importance to fcliow up {16 per cent].

SV
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Fig. 13. Perception of farmers about black pepper technology{%]|
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Improved Varieties £ spacing ¥ cuttings /ha
B4 FYM appiication ¥ standards N Gap filing
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[¥) Stage of harvesting G Processing E interimixed croppingi

Fig. 14. Extent ot adoption o! recommended practices by farmers

Few farmers felt that the supply of inputs are adequate {29 per cent), information 1s
dissemmnating{24 per cent), regular supply and services{23 per cent] are existing.{ Fig. 15

Table 32: Linkages between samiti and other organisations.

Organisation F %
1ISR 18 15
PAC ) 35 29
Agrnil Asstt 37 31
Krishupbhavan 107 89
Input Organizations 42 35
Voluntary Organizations . 68 57
Coop. Banks ' 80 67
Commeaial banks 41 34
Others (Spices Board & Coffee Board} 52 43

Above table (32} indicaies thar samiti has got linkages with Krnshibhavans,
cooperdtive banks, voluntary organisations, Spices Beard and Coffee Board, input
organisations, commercial organisations and Agricultural Assistants i that order. [t was
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Fig. 15. Supply and service activities of samiti
observed that there was no difference in yield or income of the farmers(before and after
forming of these samities).

The study revealed that majonty of the farmers felt the following constraints in that
order; non availabifity of enough quality planting material, nor availabiiity of pest and
disease resistant varieties, non avallability of inputs in nght time in sufficent guantities,
poor quality of chemicals, non availabiiity of labour in peak seasons, non availability of plant
protection equipments in ume, high cost of fertilizers, {ack of awareness about the
improved vaneties and untimely supply of inputs etc,

Farmers suggested that sufficient guantity of good quality Inputs must be provided
In nght time. Pepper production, procurernent and marketing facilities must be streamiined
and stabifised. Samit must formulate collection centres which avoid middiemen and
contractors and organise training programmes for pepper growers.

1. The study indicated the foliowing suggestions for successful implementation
of samitis supply of quality planting material and inputs.

2. Separate supervision agency must be constituted for successful implementation
of samities.

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

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

6. Samiti work must be evaluated annually.
7. Demonstrations must be taid in farmers field on various technofogies.

The study revealed that a majority of farmers had a positive perception on the need
and mandate of the samity. Simitarly the farmers also had a positive perception on the
desirable attnibutes of the recommended cuitivation practices of biack pepper. On the
contrary the extent of adeption of the saentific praciices by the partigpating farmers was
very low. Thus the samities failed to ennarice the capacity of partiGipatng farmers to adopt
the sclentific cultivation practices through its service functions, As the major constraints
faced by the growers in adopting the technoiogies still persist the functioning of the
samities must be strengthened based on the needs of the members as identufied in the
study.

TECHNOLOGY ASSESSED /TRANSFERRED

1. Management of pollu fLongitarsus nigripennis/ of black pepper

Spraying endosuifan 0.05% during July [after fruit setting) followed by three sprays
of Neemgold 0.6% [neem based product) during August, September and Qctober or four
sprays of Neemgold 0.6% during July, August, September and October is effective for
management of pollu beetle, a major pest of black pepper.

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

Solarize riursery beds/nursery mixture using 100-400 gauge transparent polythene
sheets for 40-45 days before taking up sowing. Incorporate biocontrol agent
Trichoderma harzianum multiplled on decomposed coffee husk (7 days old | at the time
of sowing @ 2.5 kg/bed [4.5 x Im) and after three months OR apply phorate @ 5 g a.i./
bed and 0.2% copper oxynclonde @ 20 litre/bed two weeks after germination and again
after three months.

3. Epicotyl grafting in nutmeg

Epicoty! grafung s adopted for commercial multiphicaton of nutmeq. Scions fram
high yielding female trees are grafted on to 20 days old Myristica fragrarice seedings, One
year old grafts can be field planted.

4. Top working in nutmeg

Maie nutmeg trees are detopped at 1 foot above the ground level dunng the last
week of May. The detopped trees produced new sprouts in a penicd of 45-60 days. Soft
wood grafting on the new sprouts are carried out to convert male trees to female After
successfui uriton all the shoots are remaved from the main trunk.

5. Approach grafting in clove

Clove can be vegetatively propagated through approach grafting on threc year oid
clove rooistock with 80 % success during December.



[es] [(— EDUCATION AND TRAINING | *

6. Propagation of cinnamon through cuttings

Soft wood cuttings of about 15 cm length dipped in IBA or 1AA {2000 ppm) gives
80% success. Air layering, semi hard wood cuttings with IBA 3000 ppm gives 70 - 80%
rooung.

7. Alr layering In cassia

Cassla can be successiully rooted in the month of July by air layering with 1BA 500
ppm.
8. Bush pepper in field

Bush pepper ¢an be planted in the field at a spaang of Zm x 2m to accomodate

2500 plants /ha. Apply NPK @0 16:5:20 g/bush twice duning May and September to obtan
yield of about 3200 kg/ha in Panniyur-1 and 2500 kg in Subhakara.

EDUCATION AND TRAINING

KRISHI VIGYAN KENDRA

The Krishi Vigyan Kendra, Calicut was cstablised in 1992 under indian Institute of
Spices Research at Peruvannamuzhr 60 KM away from the headquarters. It organises
need based traimng programmes for practicng farmers /farm women and rural youth,

A total of 49 raimings were conducted in Horticulture, Fishenes, Agronomy and
Animal Saiences duning 1997, The details of training programmes are given below.

S1. No. Category of Trainees %, 5 = Maie Total
! Pracusing farmers 613 306 19
2 Rural youth 301 116 447
3 Extension Functionaries 3 76 79
Total 917 528 1445

KvKis also assgaiated with Kisan melas and Extvhitions conducted at various parts
of the district n7 caltabaration with Jepdrtment of Adriculture and other organisations.

Establishment of demonstration units

Demonstration units of vermiculture, orchids, Anthunams and palms, banana
varieties, tropical and subtropical fruit plants and a rabbitry are maintained at Kvk.

Plant and Animal Health Centre

A Plant and Animal Health Centre started two years back for the service of farmers
have attracted the appreciation of farmers in and arcund the KVK. An artificial
Insermnaticn unit has also started functionng. During 1997, a total of 1421 cases were
attended and 295 arpificial inseminations were done.The staff of this centre conducted
two Animal Health Campaigns and attended nine campaigns and seminars.

Two innovative programmes were also nitated during the period. One is a
“Horticultural therapy Programme” for the rehabilization of mentally handicapped people
organised In association with Bharathiya Vidya Bhavan, Calicut. Another 1s a Vikas
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Volunteer Vahini Club orgarused at Kalianode in association with NABARD and South
Malabar Grameen Bank. In this programme technical supprot will be provided 10 the ciub
for organising self employment oriented programmes.

Revolving fund

The revalving fund flournshed dunng the period. Planting materials of plantation crops,
spices, arnamentals and fruits worth Rs. 1,24,137 were produced under the scheme.
During the penad a total amount of Rs. 33670 was collected from Plant and Animal Heaith
Centre towards consultation fees.

Training of research and extension workers

A total of & traiming programmes were conducted by 1SR during 1997-98. Three
programmes an Spices production technology, two on Nursery managerment in spices
and one On farm processing of spices were conducted. A total of 48 parucipants
representng Government departments, private sector and agricultural universities from
different parts of the country participated.

POST GRADUATE EDUCATION

Ph. D.s awarded during 1997

P Recipient Guide - Tide of PR Thesls™ . . ]
! K Nrrmat Babu Dr MK. Narr in witro studies N Zrigiber officirale Rosc
2 K Samsudeen Dr. M K. Nar Studies on somaclonal vanation introduced by 7

witro culture In Zingiber officnale RoOsc.

3. TM Shaukathah Or. A, Ramadasan Physiclogical and  biochemrcal  charactensation  of
yeld and qualty in black pepper with specal
reference to rirregen nuirtion

4 A Shamuina Dr YR Sarma Biochemical studtes an hast-patfiogen interactians
of black pepper {Pper mgrurn L) infected with
FPRYTODINROZ  Capsict

[Vl

N M. Usman O¢ YR Sarma giological control of rhizome rot of ginger

6. M Anandara D1 YR Sarma Ecology of Phytophthora capsice fLocormian 1922
emend A Ahzaden angd PR, Tscao) causal organism
of root rot disease of black peppel [Fper nigiumil )

Radio talks {through AIR, Kozhikode)

Peter, K.V. - Dos and Don'ts in processing of spices
New diseases of pepper
Veena, 5.5 : Soft rot and bactenai wilt of ginger
Santhosh J.Eapenr @ Control of wilt diseases of black pepper
Integrated approach to control wilt diseases of black pepper
Prakash K.M. o Vermicompost produchon
Maroj P.S. > Peppervaretes and its planting

Harvesting and processing of nutmeg
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Fameena Hassan @ Omamental fish rearing
Fish cum duck culture
Prathapan K.D. o Azhukkaldisease of cardamom

GUEST LECTURES

K.V.Ramana

1. Tramng course on ‘Burrowing nematade Radopholus similis, C.P.C.RI. Regional
Station, Kayamkuiam, Kerata

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

AWARDS AND RECOGNITIONS

Awards For Excellence in 1997

. ICAR Team Award for Multidisciplinary Research in Agriculture and
Allied Sciences for the Triennium 1994-96 s presented to Dr. P.N.
Ravindran, Dr. K. Nirmat  8abu, Or. {(Mrs]  LRema, Dr. B. Sasikumar, Sri K.
Samsudeen, Ms. M. Divakaran, Ms. G.5. Pillai, Ms. /A Sapna, Ms. M.P. Matha, Srt. J.C.
Zachzariah and Mrs. C. Manjula for their cutstanding contribution in the fieid of
Horticultural Science.

2. ICAR Hari Om Ashram Trust Award for the research work “Development of
Location Specific High Production Technology in Cardamom and Demonstraticn of
the Same in Farmer’s Fleld” ta Dr V.S, Konkanthimath, Dr. M.N. Venugopal, Dr.
Rajendra Hegde and Dr. Ravindra Mulge.

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

4. Dr.).S. Pruthi Award for the best research paper published n Journal of Sgices
and Aromatic Crops. Vol. 5, 1996 to Dr. B, Sasikumar, Sri. Johnson K. George, Dr.
T.John Zachanah,Dr. {Mrs.) M. Ratnambal, Dr. K. Nirmal Babu and Dr. P.N.
Ravindran.
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LINKAGES AND COLLABORATIONS

Externally Funded Projects

po Name of the project <o funding  Agency

T National Net wark on Phytophthora diseases of
Hortrcultural Crops [PHYTONET] with eight

coordinating  centres. ICAR- AP (Cess Fund
2 Developing hardermng protocols for rssue cuitured

plants of spices ICAR- A.P. Cess Fund
3. Developmental morphology of rhizomes

of ginger and turmenc

4 Production of somaciones and somatic hybnds
of cardamom for high yield and resistance to diseases ICAR- AP Cess Fund
5 Effect of organic fertihizers on soil quality. productmty

and aguaiity of black pepper and cardamom

6 ' Biochemical charactensation of ginger and turmeric

7. Charactenzation, early detection and managemeng
of ‘Kokke Kangdu' disease of cardamom

K

B wr integrated management of rhizome rot of ginger

9. Invesngalions on cardamom based cropping systéms

10. Development of Phyrophtfiora resistance
in black pepper [Aper mgrum.t} through S
biotechnological approaches Da7

1. Development, production and demonstration
of brological controi agents under integrated
Pest Management DBT

ALL INDIA COORDINATED RESEARCH PROJECT

The AICRF on Spices has the mandate to conduct and coordinate research in 12 spice
crops viz. black pepper, cardamom, ginger, turmeric, clove, nutmeg, cdnnamaom, cumin,
coriander, fennel and fenugreek to develop location specific recommendations. Saentrfic
research of these crops are being <arried out under AICRFS in 20 coordinating centres
{and 8 participating centres) based n 15 Agricuitural Uriversities and one at Gangtok
under {CAR, Research Compilex, Shilong. The group meeting of the research workers
under AICRP was held at UAS Bangalore during 7-9 July 19%7. Salient achievements arc
given below.

Crop Improvement

Trree new varleties in spices have been recommended for release it the AICRPS

Wworksnop 1997, They are: Cardamom (ICRI-4), Mango ginger [Amba) end Fennel {Gu) Fer-
2]. «
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The cardamom variety ICRE-4 1s an early matunng, typical Malabar type of cardamom,
yields 455 kg/ha under rainfed situation and 648 kg/ha under irmgation and s capahle of
giving potential yield upto 960 kg/ha, The capsule contains 6% essential oil and gives
22.76% dry recovery. The vaniety 15 deal to the cardamom growing tracts of the
agroecological conditions of fower Palani hills in the Kodaikanal taluk of Tamil Nadu and
other low ramnfall {up to 1500mmj areas and s the first variety recornmended for low
ranfall areas.

Mango ginget [Curcuma amadd) vanety AMBA was proposed by the HARS [QUAT)
Pottangi, Orissa and has been developed through clonaj selection. This varicty yields 33 t/
ha (wet) and contains 0.8% essentad! od and 6.4% oleoresin.

Fennel vanety viz. Gujrat Fennel-Z was developed by Spices Research Station [GAU),
Jagudan, Gujrat. This selection gives a seed yeld of 1940 kg/ha and is recommended for
growing in all fennel growing areas.

Crop Production and Management

For biack pepper basin wrngation at {w/CPE ratio of 0.25 (160 fitres of water once in
8-10 days) dunng Dec- Apnl increased the yield by 72% over no irngation. In black pepper-
arecanut mixed cropping system at Sirsi, application fo 200g N, 80g F,O, and 2899 K,0/
plant in two equal sphits during May-June and 5ept - Oct under Malanad s optimum.

A fertilizer dose of 75:75:150 kg NPK/ha was recommended for cardamom under
natural shade in Karnataka. For profiferation of suckers in cardamom. planting at 0.3m x
0.9m gave 88,000 suckers ha /year.

For tree spices, clove and cinnamon, apphcation of 50g each of Azospuriium 10 - 6
cfu ] and phosphobactena (10 -5 cfu] with 46g N. 3509 P,O, and 1209 KO /treefyear
Is recommended.

Against cumin wilt, three year crop rotation te. Cluster bean - cumin; cluster bean-
wheat; cluster bean- mustard s recommended. Irmigation of cumin at 10, 30, 50 and 70
days after sowing gave maximum yield in Gujrat.

For Fenugreek, application of 40 kg N and 40 kg P,O, gave highest yield {Gujrat].
Time of scwing in fenugreek is first week of November at a spacing of 30 x 10 om [Hisar).
and 20th Qciober (Kumargan)).

Crop Protection

The Fhyrophehora foot rot disease of black pepper can be managed by followmng
cuftural pracuces, neem cake appfication (@ | Kg/vine |, Phorate {3G @ 30g/vinef,
Bordeaux mixture spray (@ 31/vinc ) before the onset of monsoon as first round iri June
and Akomin (0.4%) as spray (@ 31/vine ) 1in August - Sept. Application of Bordeaux
mixture 1% at 15 days intervals controls nursery disease in black pepper.

Treatment of turmernc seed rhizome with monacrotophos (@ 2ml/l. of water ) for
15 munutes is recemmended o prevent scale insects. To prevent rhizome rot of tusmeric,
Bavistin treatment 2g/1 of water s recommended.
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PUBLICATIONS

Review articles

Demeke, T., Sasikumar, B., Hucl, P and
Chibbar, R.N. 1997. Random Amplified
Polymorphic DNA(RAPD] 1n cereal im-
provement. AMdaydica, 42:133-142.

Rema, J.. Krishnamoorthy, B and Mathew,
P.A. 1997, Vegtative propagation of
major spices- a review. . Spices and
Aromaric Crops 6 (2); 87-105.

Research articles

Anandara), M. and Sarma, Y. R 1997,
Mature coconut water for mass culture
of biocontrol agents. /. Flans Crops.
25:112-114

Geetha, .7, Manjula, C., John, C.Z., MiInoo,
D., Nirmal Babu, K and Ravindran, P.N.
1997, Micropropagation of Kaemofena
spp. (Keempferia gaianga L. and
Krocuriad L] /4 Spices and Aromadc
Crops 6 (2} 0 129-135,

Kaorikanthimath, V.5., Ravindra Mulge and
Hosmani, M.M. 1997, Evaluation of elite
cardamom [(Elettaria  cardamomum
Maron) growth parameters in clonal
nursery. Crop Research 14 (2): 283-288.

Karikanthimath, V.5, Ravindra Mulge and
John Zachanah, T. 1997, Vanation in
yield and qualty characters of carda-
mom denes. L Medicinal and Aromatic
Plant Saences. 19 14): 1024-1027.

Kornikanthimath, V.S., Ravindra Mulge,
Rajendra Hegde and Hosman, M.M.
1997. Coffee, pepper, cardamom and
mandarin mixed cropping System - 4
case swidy. Joumnal of Spices and Aro-
matie Crops 6 1) 17,

Korikanthimath, V.5., Ravindra Mulge and
Hosmani, M.M_ 1997, Preliminary evalu-
ation of elite clones of cardamom
(Elettana cardamomum Maton) for yield
and yield pagameters in Clonal nursery.
Journal of Spices and Aromatic Crops 6
(1) 37-41.

Krishnamoorthy, B., Sasikumar, B., Rema, J.,
Johnson K. George and Peter, K. V.
1997. Genetic resources of tree spices
and their conservation in india.  Aant
Gerteric Resources News Letrer 111
53-58

Mathew, M.J 1998. A method fofstammg
and mounting aphids mfected with
entomaogerous fungs. /sect Ervirorn-
merr 3(3) 63-64.

Mini, P.M. John C. Zechanah, Samsudeen,
K., Rema, J., Nirmai Babu, K. and
iavindran, P.N. 1997, Micropropagation
of Cmtarmamuett veresr (Bercht & Prest ).
in Edison, 5., Ramana, XV, Sasikumar,
B., Nimal Babu, K. and Sathosh J. Eapen
leds) Biotechnology of Spices, Medicinal
dand Aromatdcic Plants, Indian Society for
Spices, Calicut, India, P. 35-38.

Minoo, D., Sapna. A., Nirmal Babu, K and
Ravindran, P.N. 1997, Ovule culture of
vanila and its potential in crop improve-
ment.  In Edison, 5., Remana, K.V,
Sasikumar, B., Nimal Babu, K. and
Santhosh J Eapen {eds). Brotechinology
of Spices, Medicinal and Aromatic Flants,
Indian Society for Spices, Calcut, india,
p.112-11&8.

Prabhakaran Nair, K. P., Sadanandan, A. K.,
Hamza, S. and Jose Abraham. 1997.
The importance of Potassium buffer
power in the growth and yield of carda-
mom. 4 Plane Nutntion. 20{7&8):987-
997,
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Ravindran, P.N. and Nirmal Babu, £. 1997.
Cultwating black pepper in homestead
qgardens. /ndian Horticulfture 41 |4 : 28-
29.

Ravindran, P.N., Balaknishnan, R and Nymal
Babu, K. 1997. Morphometrical studies
on black pepper 1. Cluster anaiysis of
black pepper cultivars, /. Spices and
Aromatic Crops. 6 1) :19-20.

Ravindran, P.N.. Balakrishnan, R dnd Nirmai
Babu, K. 1997. Morphometrical studies
on black pepper N Principal compo-
rnent analys:s of black pepper cultivars.
J Spices and Aromatic Crops 6 1) 121 -
29.

Sadanandan, AK. and Hamza, S 1997,
Use of Phosphate rocks for sustainable
spices production in inda. In: Proceed-
ings of National Symposium on the Use
of Phosphate Rocks for Susiamable Ag-
ricuitire. UAS, Bangalore. p. 42-48.

Sajina, A., Mini, P.M., John, CZ., Nirmal
Babu, K., Ravindran, P.N and Peter, K.V,
1997. Micropropagadtion of iarge carda-
mom (Amomun subuiatum Roxb.) J.
Spices and Aromatic Crops. 7 {11 145-
148.

Sajina, A., Geetha, §.P., Minoo, 0., Rema, J.,
Nirmat Babu, K., Sadanandan, A.K. and
P.N. Ravindran. 1997. Microprapagatian
of some important herbal spices. In
Edison, S., Ramana, K.V., Sasskumar, 8.,
Nirmai Babu, K. and Santhosh [ Eapen
leds). Bictechnology of Spices, Medic-
11l and Aromatic Plarnts, indian Socety
for Spices, Calicut, India, P. 79-86.

Sapna, A., Mmoo, D., Geetha S.P.
Samsudeer, K., Rema, J., Nirmal 8abu,
K and Ravindran, P.N. 1997, Production
of synthetic seeds in few spice crops. In
Edison, 5., Ramana, K.\, Sasikumar, B.,
Nirmal Babu, K. and Santhosh 1. Eapen
(eds.) Biotechnology of Spices, Medici-

nal and Aromatic Flanis, Indian Soclety
for Spices. Caiicut, India, P.65-69.

Samsudeen, K., Mirmal 8Babu, K and
Ravindran, P.N. 1997. Anther callus from
diplord and tetraptoid ginger {Zingiber
officinale Roscl. In Edison, §., Ramana,
K.V., Sasikurnar, B., Nirmal Babu, K. and
Santhosh J. Eapen |eds). Biotechnology
of Spices, Medicinal and Aromatic Flarnts,
Indian Sociery for Spices, Caiicut, India,
P.109-111.

Santhosh }.Eapen,Ramana, K. V. and Sarma,
Y. R 1997, Evaiuauan of Fseudomonas
fluroescens isolates for controi of
Meloidagyne ircognita in dlack pepper
(Poer nigrum L. In: Edison, S, Ramana
K.V, Sasikumar, B. Nirmial Babu, K. and
Santhash J. Eapen {eds] Srorechnology
or Spices, Medicingl and Aromatic Frants.,
Ingian Sodety for Spices, Calicut, India.
pp. 129-137.

Sasikumar, B. and Veluthambi, K. 1996.
Strain  and  vector spedificty  in
Agrobacrerum - Black pepper interac-
ton. J Flantation Crops. (Suppl.) 24
597-602.

Selvakumaran,S., Mirn Kalll and Devasahayam,
S. 1996, Naturat enemies of two major
species of scale insects infestng black
pepper (Pper mgrum L) in India. Post
Management in Horticulurdl Fcocystens
2 79-83.

Shaming, A., John Zachatiah, T, Sasikumar,
B. and lJohnson K. George. 1997
Biochemicat variability in ginger [Zingiber
officiriale Rosc.| germplasm accessians,
S Sprces and Arommatic Crops. 60 119-
127.

Sundararapu, P., Ramana, K.V, and Santhosh,
J.Eapen. 1997, Distnibution of pepper
nematode | Trophonrenchuius pioens) an
black pepper (Aper nigrum L. Indian J.
Nematol 27:1146-117.
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Thankamani, <C.K., Swvaraman, K and
Kandiannan, K. 1996. Response of
clove {Syzpgrcm aromaticun (L) Merr &
Perry) seedhings and black pepper [Pper
nigrund/ cuttings to propogating media
under nursery conditions. LSpices and
Aromatic Crops 5(2) © 99-104

Book/Chapters

Devasahayam, 5. 1997, Blological control
of insect pests of spices. In: Sratus of
Biclogical Control in Spices. (Eds.)
Anandaraj, M. and Peter, K. V. Indran
Institute of Spices Research, Calicut.
pp. 33-45.

Devasahayam, 5. and Ananadaraj, M. 1997,
Black Pepper (Pper nigrurm L) Re-
search. in: Neem i Sustainable Agricul-
ture. |Eds.) Narwal, S. 5., Paurg, P. and
Bisla, S.S. Scientific Publishers, Jodh-
pur, india. pp. 117-122.

Edison. S.. Ramana, K. V.. Sasikumar. B.,
Nirmal Babu, K. and Santhosh J. Fapen
(Eds.). 1997. Bwotechinology of Spices,
Medicinal and Aromatic FPlants. Indian
Society for Sprces, Calicut, India, 173p.

Nirmal Babu, K., Ravindran, P. N. and Peter,
K. V. 1997. Protocols  for
Micropropagation of Spices and Aro-
matic Crops. Indian Institute of Spices
Research, Calcut, Kerala, 35p.

Ramana, K. V. and Santhosh J. Eapen,
1997. Nematology in Kerala - an
overview. In: Fhyronemarology in india.
(Ed.] Trived:, P. C. C.B.S. Publishers and
Distributors, New Delhi, India. pp. 146-
149.

Ramana, K. V. and Santhosh J. Eapen.
1997, Plant parastic nematodes associ-
ated with sprces and condiments. In
Nermatode Diseases i Planis. [Ed )} Trivedi,
€. C.B.S. Publishers and Distributars,
New Delhi, India. pp. 217-251.

Ravindran, P.N., Sasikumar, B and Peter, K.\,
1997, Black pepper, ginger and tur-
meric, In . Nanonal Resources of Keraiz
{Eds| K.Balachandran Thampi, N.M.Nair
and C.S.Nar. World Wide Fund for
Nature, India pp. 296-309.

Ravindran, P.N., Rema, J., Nirmal Babu, K.
and Peter, K.V, 1997, Tissue culture and
invitro conservation of spices - an over
view. [n Edison, 5., Ramana, K.V,
Sasikumar, B., Nirmal Babu, K. and
Santhosh J. Eapen (eds). Brotechnoiogy
of Spices, Mearcinal and Aromatic Piants,
Indian Society for Spices, Calicut, India,
P.1-12.

Santhosh J. Eapen and Ramana, K. V.
1997. Biological control of plant parastic
nematodes. I Status of Biological
Conerof n Spices. (Eds ) Anandaraj, M.
and Peter, K. V. Indian Institute of Spices
Research, Caircut, Kerala, india. pp. 20-
32

Technical reports

Ramana, K.V., Jose Abraham, Santhosh J.
Eapen and Prasad, M.V. 1997, Vision
L0720 - HSR Perspective Fian, indian Insti-
tute of Spices Research, Calicut, India, P,
83.

Ramana, K.V. and Santhosh J. Fapen 1997,
The Parastic Nematode, Frophotyier-
chudus piceris and 1S Interaction with
Black Pepper - Final Report. indian Insti-

- tute of Sprees Research,Caicut India. P.
30

Santhosh. J. Eapen and Ramana. K.V, 1997.
Research Highlighes 1 996-97 indiar In-
stitute of Sprces Research, Calicut, India.
P.10.

Santhosh J. Eapen and Ramana, K.V. 1997,
Annual Report 19%6-27. lndian Insturute
of Spices Researcty, Calicut. India. P. 134,
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Popular articles

Ankegowda, §. J. and Venugopal, M. N.
1997, Make profit by growing bush
pepper. Spice india {Kannadal. 10 (8]
18-19.

Ankegowda, S. 3. 1997, Donpanganon n
horticuitural crops. Arndolana Kodagu
Avruth (Kannada) 2 (8). 2-4.

Ankegowda, S. J. 1997, Cultuvation,
Practices and Uses of Nutmegqg. Spice
/ndiz|Kannada) 10 10} 20-27.

Ankegowda, S. J., Rajendra Hegde and
Korikanthimath, V. 5. 1997, Rainfed
cultivation practices of cardamom. Spice
incia (Kannada). 10{11): 7-8.

Femeena Hassan. 1997, Fish cum duck
culture. Karshakasree fMalayalamy, Sep-
temper, 1997.

Femeena Hassan., 1997, Evaluation of two
empirical dewices for measurement of
fish texture. Fishery Technology. July,
97.

Femeena Hassan. 1997, Prospects of pearl
spot culture. Malayala Manorama Daily
dated 9.12.97.

Hiremath, G. M., Rajendra Hegde and
Korikanthimath, V. S, 1997, Scope for
growing nuritious frurts 1in western
ghats. AndomanziKannada). 3 (233): 2.

Hiremath, G. M. and Rajendra Hegde,
1997, Use of plastics in Agriuciture.
AndolanaiKannaday. 3 1250V 2.

Hiwemath, G. M. and Rajendra Hegde,
1997, Need for wdwious ubhsaton of
ground water. Andolana {Kannada). 3
(239):2.

Hiremaih, G. M. and Rajendra Hegde.
1997. Profitabie utilization of sour lime.
Andolana (Kannada). 2 {2741 2.

Hiremath, G. M., Rajendra Hegde and
Konkanthimath, V. 5. 1997, Utiizaoon
of paddy fallows for vegetable produc-
tian and higher rice yields. Andolana
(Kannadal. 3 (240): 2.

dohn Zachariah, T. 1997, Piperine s hite
principle in  pepper.  Spice  indid
(Malayalamj. 10°8.

John Zacharian, T. 1997. Commercal utihza-
tuon of spices. Spice figia (Malayalam).
10:7.

John Zachariah, T. 1997. Stiide 1n spice
market. Karshakasree (Malayalam]. H1:20-
24,

Knshnamoorthy, B. 1997.
indiaTaoid]. 10 (1): 4-5.

Teipat.  Spice

Krishnnamoorthy, B. 1997, Dwarf Clove.

Spice inaia. 10 (10} 10.

Knshnamgoorthy, B. 1997. A super nutmeg
selection Spice incaia. 10{9):2-4.

Knshmamoaorthy, 8. 1997, New annamon
varieties. Sprce incia. 10 (6). 3-4.

Krishnamcorthy, B, 1997, Dwarf clove.
Soice india Hindi}, 10 (6): 2.

Krishnamoorthy, B. 1997, High yielding
technoiogy n cardamom. Spice india
{Tamil). 10{11]. 6-7.

Knshnamoorthy, B. 1997, Black pepper.
Spice India (Tamil). 10 (12} 7-10.

Krnshnamaoaorthy, B. 1997, Claves. Soice in-
dia [Hindi). 10 (1): 2-4.

Knshnamoorthy, 8. 1997, Spcesin kitchen
gardens. Spice fndia {Tamil]. 10 [5).11-
2.

Krishnnamoorthy, B. 1997. Grafiing - 2
solutlon to sex problem in nutmeq.
Soice india {Hndl. 10 {3} 17-19.



Krishnamoorthy, B. 1997. Conservation of
nutmeg germplasm. /CAR News. 3 {1)5-
6.

Krishnamoorthy, §. 1997, Conservation
and improvement  of  cinnamon
germplasm. JCAR News. 3 (3).7.

Knshnamooithy, B. and Rema, J 1997.
Nutmeg cultivation  this way.
Karshakasree (Matayalam). 2 {10} 23-
24.

Krishnamoorthy, B. 1997. Spices trade.
Sorce india (Tamid), 10 {2): 11-13.

Krishnamoorthy, B. 1997, High yielding
spice vaneties. Spice India {Tamil}. 10
(3. 9-10.

Krishnamoaorthy, 8. 1997. Bush pepper
cullivation in homestead garden. Spice
ndia (Tamil). 10 18): 2-3 & 19.

Knshnamoorthy, B. 1997, Tree spices
breeding in Kerala. Soice india (Hmdi).
TO(s): 10-16.

Krishnamoorthy, 8. 1997. Smple tech-
nmiques in Black pepper cultvation Soice
Irichia (Tamit). 10 {7): 10-12.

Krishramoorthy, B, 1997, Dwarf dlove.
Karshakasree (Malayalam|. 3{4]: 69.

Krishinamoorthy, B
Dlack pepper varieties.
{Tami 10 {6).11-14.

1997. High yielding
Spice India

Krishnamoorthy, B. 1997. We will grow
Vanilla, Sprce fircia {Tamill. 10 (10): 12-

13.
Knshinamoorthy, B. and Rema, 1. 1997.
Nuimeg cultivation.  Karshakasree |

Malayatam). 2{10}):23-24.

Krnishnamoorthy, 8. 1997. Dwart clove:
prepared for a leap. Spice /ndia
{(Malayalam). 10 (10} 22.

Krishnamoorthy. B. and Baiaknshnan, M.
1997. Converung male nutrmegq tree to
female.  Spice india {Malayalam). 10
112): 7. 9 & 22.

Krishnamcorthy, B. 1997. Vegetatve propa-
gation int cassta. Sprce inagra (Tamiil. 10
{9): 8-10.

Knshnamoarthy, 8. 1997, Good gualiy
cinnamon  varieties. Spice  India
(Malayalam). 10 {9): 8 & 10.

Mathew, M. J. 1997 Root grubs of
cardamom. Karshakasree [Malayalam). 3
{11} 35.

Mathew, M. 1 and Ankegowda, 5. ). 1997,
Control of root grubs infesting carda-
mom. Spice india {Kannada). 10{7}: 2.

Peter, K.V, 1997, Marketing and develop-
ment of indian sprce abroad. /ndian
Hort. 42{7} 2, 60-63.

Peter, K.V. 1997, Clean spices, an integral
part of food secunty research attamn-
ments. /ndian Farming 47(7) 1 47-54.

Peter, KV. 1997, Rfty years of research on
Major spices N indi. iaian Spices 3420-29.

Peter, K.V. 1997. One iakh tonne biack
pepper output within reach . Hindu Busi-
riess Line May 13, 1997,

Peter, K. 1997 Spices export target ex-
ceeds. Hinau Business LineMay 5, 1997,

Peter, K.V. 1997, Fifty years of spices
rescarch and develapment. Empioyiment
News Jan. 1997

Peter, KV. 1997, Spices research in India.
Indrarn Farmig 4775/, 39-45.

Peter, K.V., Jose Abraham, M.V.Prasad and
Santhosh  J Eapen . 1997, Scienufic
Information for transfer to Spices grow-
ers. Sprces /ndia X {al: 8-12.
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Prakash, K. M. and Mano). F. 5. 1997.
Yellow leaf disease of arecanut.
Mathrubhurm Daiydated 1.1.97.

Prakash, K. M. and Mano), P. S. 1997,
Yellow leaf disease of arecanut.
Karshakasree. July, 1997,

Prathapan, K. D. 1997. Stunted disease of
black pepper. Kerala Karshakarn. June
1997.

Prathapan, K. D.
black pepper.
31.3.97.

Prathapan, K. D. 1997.
break hits rice output.
dated 10.10.97.

Rajendra Hegde and Korikanthimath, V. S.
1997. Land preparation and planting
plan of cardamom. Spice indiz (Kannadal.
10 {6): 15-21.

Rajendra Hegde and Hiremath, G. M. 1997,
Animal Husbandry, the essential com-
ponent in sustainable agriculture,
Andolana [Kannada). 3 (243). 2.

Rajendra Hegde 1997. Points to be taken
care while going for new cardamom
plantations. Malanadu vardhe [Kannada
fortnigntly). 2 [41:11.

Rajendra Hegde 1997, Towards organic
farming n plantations. Memorr 97,
Sourvenir of College of Horticulture,
Mudigere, UAS, Bangalore, Karnataka.
p. 6-9.

Rejendra Hegde and Hiremath. G. M. 1997.
Vermicomposi for balanced nutrient
management. Andolana|(Kannadal. 3
(246) 2.

Saju, K. A. and Venugopal, M. N. 19G7.
Rhizome rot of cardamom. The Hindu
Science and Technology. December 11,
p. 28.

Santhosh J. Eapen, Prasad, M.V. and
Sasikumar, B. 1997, Indian institute of

1997. A new threat to
Business Line dated

Gallmidge out
Business Line

Spices Resedrch, Calicut - A profite. 1ICAR
News 3: 8 - 11,

Sarma, Y. R, Anandara), M. and Rajan, P. P,
1997, Management of foot rot of black
pepper - Biocontrol strategles. Planier’s
Chronicle. 555-558.

Sarma, Y. R., Anandara;, M., Venugopal, M.
N., Suseela Bai, R., Rajan, P.P., Ramana,
K. V. and Santhosh J. Eapen 1996.
Ecofriendly disease management strate-
gles in spice crops. Flancer’s Chronicie.
91{1):15-18.

Sasikumar, B. 1997, Black pepper -
cultivars and vanetes. Decade celebra-
tion cormmittee Souventr, Regicnal Cof-
fee Research Station, Thandigudi.

Sasikumar, B. 1997, Drying of black
pepper - the scentific way. Karshakasree
(Malayalam). 30-32.

Sasikumar, B. 1997, India needs a law on
bioprospecting. Yoiana (Malayalam) 26
(3] 40-41

Sasikumar, B. 1997. Awcak and awkward
patent - the turmeric patent. /nadian
Spices. 34 (1 & 2): 20-22.

Sasikumar, B. 1996, Tale and Treasure of
Turmeric. /ndwian Spices. 33 (1) 2.

Sastkumar, B. 1997, Lively, lavely, qorgeous
aginger. [ndtan Spices. 33 (4):2.

Sasikumar, B. 1997, India s ageing  Yorana
(Malayalam]: 1.

Sastkumar, B., Johnson K. George and
Ravindran, P. N.  1997. Two new
turmeric vareties. Karsfiakan|Malayalamy.
10: 22-25.

Sasikumar, B., Saji, K. V. and Peter, K. V.
1997, Vanilla. Karshakasree (Malayaiam)
. 28-30.

Satheesan, B. 1997 A new method for

rooting of cuttings. Mathrubhium: Daily
dated 4,.3.97.
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PROJECTS| L

LIST OF APPROVED ON-GOING PROJECTS

Crop Improvement and Biotechnology

1.Gen. 1{813)
2.Gen. IX(813)

3. Gen !l [8B13)

4. Gen VIB1 3]

5. Gen. Xill {813}
6. Hort, v {813}
7. Gen.VIL.1 {813]
8. Gen. V1.2 {813}
9. Gen. X {813}

10. Gen. Xl {813)

11. Gen. XIV [813]
12. Hort. Il (813
13. Hort. NIl {813)

14. Biotech.ll (813}

15. Bictech 111 [813)
16. Biotech. )V (813]

Collection, conservation, cataloguing and evaluation of black
pepper germplasm

Collection, conservation, cataloguing and evaiuation of carda-
mom germplasm

Collection, conservation, catalocguing and evaluatuion of
germpiasm of ginger and turmeric

Collectior: conservation cataloguing and evaluation of germplasm
in tree spices

Collection, conservation and improvement of vanilla
Rootstock scion interactions in treg spices
Breeding black pepper for high yteld, quality and drought

Breeding black pepper for resistance 1o Fhytophthora, pests
and nematodes

Breeding cardamaom for high yield and resistance to katte
disease

Cytogenetic investigations in biack pepper and related taxa
Cytogenetics and reproductive biology of ginger and turmeric

Uunlization of Piper colubnnum link and P arboreum as root
stocks in the  management of foot ret disease of black

pepper.
Development of Paprika for warm humid tropics

frr vitro selection for resistance to soft rot and bacternial wilt in
ginger
mMicropropagation of black pepper

Biotechnological approaches for crop improvement in black
pepper

Crop Production and Post Harvest Technology

. Agir.VI (813]

7. Agr. XIV (813)
3. Agr. XVI (813)

Studies on the impact of input technologies on the yield
performance and guality attributes of black pepper

lnvestigations on spices based cropping systems

Irrigation requirement of black pepper - clave mixed cropping
system
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4. Agr. XVit [813)

5. Agr. XVIli (813)

6. Agr. XIX {813)

7. Agr. XX {813}

B. SSC. (813

9. Phy. V (813]

10. Phy. VI [813)
1. Biochem 1{813)
12. PHT. 1 (813)

13. Org.chem.! (813]

Crop Protection

I Path. 1.1 (813)

. Path. X {813

. Path Xi (813]

. Path. Xl (813)

. Crop.prot.l.)813])

. Crop prot.1.2{813]
. Crop prot.1.3(81 3)
. Crop.Prot. 11(813)

o ~ ¢ -k W

9. Nema.lll {813)
10.Biocontrol!  1{813)
11 Biocontroi! . 2(813]
12.Biocontroll . 3(813)
13. Ent. Xi (813)

Vermicomposting using orgamc wastes avatiabie in cardamom
areas

Biofertlizer application on growth, yield and qualty of black
pepper

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

Productron of nucleus planting materials of improved varnietes
of spice crops

Nutriional requirement of iImproved varieties of spices
Characternization of drought tolerance in black pepper
Charactenzation of drought toierance in cardamom
Biogenests of RIGMEents in Spice Crops

Quality evaluation in spices

isolation and identification of naturally occunng compunds
agamnst major pests and pathogens of black pepper.

Disease management in Frptophtiora foot rot affected black
pepper plantations

investigations on vein clearing virus of small cardamom
Studies on bacienal wilt of ginger

Investigations on stunted diseases of black pepper
Screenmg germpfasm for reaction t¢ diseases

Screening black pepper germplasm for reaction to iNsect pests
Screening black pepper germplasm for reaction to nematodes

Mechanisms of resistance o pests and pathogens i spice
crops

invesbgations on nematodes associated with spices
Brological control of diseases of spice crops
Biolcgueal contral of insect pests of spices
Biological control of nematodes of spices

Bioecology and management of mealy bugs infesting black
pepper



Lo | CONSULTANCY vk

Social Sciences

1. Ext. 11813) Increasing productivity of  black pepper and cardamam
through large scale demenstration of improved technologies in
farmers field

Z. Ext. IV |813) Training of research and extension workers

3. Ext. Nl (813) Constraint analysis In cardamom production - A systems
approach

4. Stat. | {B13] Economics of ginger cultivation

5. Econ.1 {813} Economics of spices production and marketing

CONSULTANCY, PATENTS, COMMERCIALISATION
OF TECHNOLOGY

The consultancy processing celt of {ISR has been established during April 1997, This
celt gives broad guidetines for consultancy work, brings out consultancy infoermation
system, prepares and processes the traning/consuliancy/contract research/ conirat
service proposals, identifies the team for consultancy assignments and monitors the
progress of the work assigned. The consuitancy /training programmes are offered on all
aspects of spices production, protection, improvement, bistechnology and post-harvest
technology.

Under Consultancy Processing Cell, one contract research project entitled "Studies on
evaluation of terracare for growth, nutnent availability, yield performance and quality of
SpIces is operating with a financial outlay of Rs. 6.0 1akhs. Dr. AK. Sadanandan is the
Principal tnvestigator of the project. Dr. Y.R. Sarma has been providing consuitancy service
to Indo-Swiss project, Sikkim- ginger programme which aims to control ginger rhizome rot
disease. Contract service such as analysis of ginger and turmerc, GLC analysis of essenual
olls etc. have also been provided. A total amount of Rs. 7,60,000/- has becn collected
throughn above programmes. A team of sclentists of afl disciplines have been identified to
take up consuitancy of piantations.

RAC, MANAGEMENT COMMITTEE, SRC, QRT
ETC.

Staff Research Council Meeting e

Eleventh Staff Research Council Meeting was held at Chelavaar, Kazhikode fram
1-3, May 1997. Dr. P.C. Sivaraman Nair, Director of Research, [Retd} KAU attended
the meeting. There were four technical sessions in which the progress of 49 institute
prajects and other externally funded projects were discussed. Research Highiights 96-97
was also released during SRC Midterm review of the projects was held during Novermber
1967,
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Institute Management Committee

Institute Management Committee [IMC) of ISR was held on 26th July 1597 under
the chairmanship of Dr. K.V. Peter IMC has approved various commitiees constituged in
the Institute, purchase of site for construction of staff quarters and guesr house at
Madiker and revised staff pattern of Keisht Vigyan Kendra.

Research Advisory Committee

it was held on 24" April 1997 at lISR, Kozhikode. Dr. S.N. Rao, Charman, Dr. K.V,
Peter Cirector, Praf. T.N. Ananthaknshran, Dr, C.K. Geprge, Dr, R.K. Sharma, Prof. M.C.
Nair (Members}) and Dr. Y.R. Sarma [Member Secretary , RAC ) attended the meeung.
PARTICIPATION OF SCIENTISTS IN CONFERENCES,
MEETINGS, WORKSHOPS, TRAINING ETC.

Name of workshop/ seminar

XN workshop of research workers of
All Indis Coordinated Research Project
on Spices. 8-10 July 1997, Bangalare

Name of officers attended

K. V. Peter, §. Devasahayam,
K. Kandiannan, K. Nirmal Babu,

T. John Zachariah, K §. Knishnamurthy.
P. N. Ravindran, Y. R. Sarma, S. Edison
& A K, Sadanandan

National Seminar on Water and Nutrient
Management for Sustanable Production

and Quatlity of Spices, 5-6 October 1997,

Mercara,

K. V. Peter, 5. Edison, AL K.
Sadanandan. V. 5. Korkanttumath,
M. N Venugapal, K. V. Ramdana,

§. Devasahayam, K. 5. Krishnamuthy,
P. N. Ravindrarn, S. J. Ankegowda,
Rajendra Hegde, P. Rajecv, J. Rema,
S. 5. Veena, Santhosh J. Eapen,

M. Anandaraj & B. Sasikumar

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

S. Devasahayam & M.N.Venugopal

Semintar on Water Problems of Kozhikode,

23 August 1997, Calicut

S.Devasahayam

National Seminar on small millets-current
Research Trends and Future Prigrities

as Food, Feed and in Processing

for Value Addition, 23-24 April, 1997,

Tamilnadu Agricultural University, Coimbatore.

S.J. Ankegowda



[of [

Western Ghat Biedivernisty Carnference,
4-5 QOcrober 1997, Biodiveristy
Intitiative Trust, Karkala.

V.5, Korikanthimatn & P.Rajeev.

Workshrop on Devarakadus- tfie hot spots
af Biodivensty in Coorg distnet, 27-28
December 1997, College of Forestry,
University of Agriculiural SCEnces,
Ponnampet.

P. Rajeev & S.1. Ankegowda

Symposium on Economicaily Impaortant
Diseases of Crop Plants, 18-20
December 1997, Bangalore.

M.N. Venugopal, 8.5, Veena,

K.V.Ramarna, M. Anandaraj,
Santhosh 1. Eapen & Y.R.Sarma

Workshop on Introduction to Generai
Information Service Terminal, National
infarmatic Centre Data Base Service,
17 May, 1997 Madikeri.

5.J. Ankegowda

National Symposium on Resurgence
of Vector Borne Viral Diseases 1-3
August 1997, BA.C A, Gujarat
Agricultural University, Anand

M.N. Venugopal

3rd IFOAM-ASIA Scientific Conference
and General Assembly on Food
Security it harmony with Nature,

1-4 December, 1997, UAS, Bangalore

V.S.Korikanthimath &
A Sadanandan

The 22" PEPPERTECH meeting oragnised
by the International Pepper community
Kochi, October &6-7, 1997

K.V.Peter & T. John Zachariah

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

T. John Zachariah

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

Y.R.5arma, $.5. Veena,
M. Anandaraj & A. Kumar

Hindi Workshop conducted by

Town official Language !mpiementation
Committee, Calicut on 20 ang 21
QOctober 1997

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

K.V. Ramana

Tenth Biennial Group Meeting of

Al India Coordinated Research Project on
Plant Parasinic nematodes with Integrated
Approach for Their Comtrol. University of
Agrii. Sci. Bangalore 23-26 September 1997,

K. V. Ramana & Santhosh J. Eapen

Summer School ot "Froblems and Progress
of Nematology during the Past

One Decade’ at IARI New Delhi from

1-30 August 1997

Santhosh J. Eapen

International Bacterial Wilt Sympaosium,
Guadeloupe {FWI} 22-27 lune, 1997

K.V.Peter

ICS-UNIDO Training on Industnal
Exploitation of Medicinal and
Arcmatic Plants,Beijing, Cnina 17-27
June, 1997

T.John Zachariah

TCDC tnternational Workshop on
Application of Biofertilisers and
Biapesticides, New Delhi 15-18
October, 1997

Y R.Sarma

Training on Drip lrrigation Systemn, CWRDM,
Caticut 15-20 December, 1997

K.Kandiannan

Data Collection and Acquisition Techniques
in Agricultural Meteorology, Pune, 3-17
February, 1997

K.Kandiannan

SEMINARS/ WORKSHOPS
BY THE INSTITUTE

ORGANISED

ISR in association with the Indian Society for spices has organised a National Seminar
on "Water and Nutrient Management for Sustainable Production and Quality of Spices”
on October 5-6. 1997 at Cacdamam Research Centre, Appangala, Madikeri.



inaugural session of Nationat Seminar on "Water and Mutrient Management for
Sustainable Production and Quality of Spices

There were threc sessinns viz. Integrated Nutrnent Management, Water Use Cffrciency
& Developmental Prablems and Strateqies, Bifty three papers were presented orally and
hirough poster. The semmar was Inaugurated by Snt M.C Nanaiah, Hon alsie Minister for
Law and Patiramentary Affairs and Information and Pubiicity, Govt. of Kamataka. Dr. RN.
Pal, ADG {PC)ICAR and Sti. S.K. Partanayak, Director of Horticulture, Gove. of Karnartaka,
Dr. G K. Veeresh, Vice Chancellor, UAS Bangalore. Dr K.L Chadha, National Professor
{Hort) IARL, New Dethy, Dr.B.R.Hegde, Qirector of Resgarch, UAS, Bangalore and
Dr.MVelayudam, Director, NBES&LUP artended the serminar

Fourteenth group meeting of the research workers of All India Coordinated
Research Project on Spices was nieid from B-10 July 1998 ar UAS, Bangalore.
tnauqural funcoon was presided by Dr.S. P Ghosh, Deputy Director General (Hortcurure)
ICAR. Dr.G.K.Veeresh, Vice Chancelior. UAS, Bangalore inaugurated the meeting.
tmpartant dignitanes who have atrended are My S.K.Pattanaik, IAS, Director of Horticul-
ture, Government of Karnataka, Dr B.R Hegde, Dwector of Research and Dr.M C.
Devaihah, Dean. UAS. Bangalore. The centres have crganised an extubition of spices at the
venue, Drivesresh released the HSR Perspective Plan and Dr.S.P.Ghosh released the
“Research Highlights ™ of AIRCE on spices. The meeting has deliberated on (he various
res@arch projecls operaung it vanowus centres.
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DISTINGUISHED VISITORS

Name

Designation

Sn

Dr.

Sri.

M P Veerendrakumar
S.P Ghosh
Manoj Joshr IAS

Justice C.V N. Shastry

Cr.

. N.L Srivasthava

. KL Chadha
. V.L. Chopra
. P.Das

. R D 5Sharma

M S Swaminathan
B.K Tripath

. N. Mchanakumaran

IAS
{.S. Sreedharan

. M Aravindakshan
. KV Ahamed Bavappa

L J Bhagyra
RN Pal
R.P. Sethi

Mohanla! Master

Hon'ble Union muruster of State for Labour

DDG {Horuculture}, ICAR New Delhi

District Collector,Kozhtkode

Judge, High Court of Andhra Pradesh

National Professor and DDG [Retd.) ICAR, New Delnr
Natonal Professor [Biotechnology) ICAR, New Delhi

DDG [Extn ) ICAR New Delhi

Director P&I, ICAR

Eminent Agricultural Scentist & Charman, MSSRE Chennai
Director Sugarcane Breeding Instrtute, Coimbatore
Director of Research, Kerala Agricultural Univensty.
Additional Secretary, Ministiy of Agriculture, Govt. Of India.
Prof and Head TNAU, Coimbatore

Chairman, Coconut Board, Cochin

Chairman QRT

Professor & Head Dept. Of Microbiclogy UAS Bangalore
Asst. Directer General (PC). [CAR, New Delhn

Chuef Justice, Karnataka
Minister of Forests, Government of Punjab

PERSONNEL

INDIAN INSTITUTE OF SPICES RESEARCH, CALICUT

Managerial

B. Sasikumar Ph.D., Scientst Sr.5cale (Plant

Breeding)

K. v, Peter Ph.D., Director
Scientific

Divisjion of Crop Improvement &
Biotechnofogy

P. N. Ravindran Ph.D., Principal Scientist
[Flant Breeding) and Head in Charge

B. Krishnamoarthy M.Sc.(Ag.). Senior Scien-
tist {Plant Breeding|

J. Rema Ph.D., Scientist Sr.Scale (Horticul-
ture}

K. Nirmal Babu Ph. ., Sciennst Sr.Scale
{Plant Breeding)

K. Johinson George M.Sc., Saentist Sr.Scale
{Gen. & Cytogen] (On study leave)

K. P. M. Dhamayanthi M.Sc., Scientist Sr.Scale
{Gen. & Cytogen)
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R. Ramakrishnan Nair M.Sc., Saentist (Gen.
& Cytogen) {On study teave)

T.E. Shegja M.Sc., Scientist [Biotechnoiogy)

Division of Crop Production and
Post Harvest Technology

A. K. Sadanandan Ph.D., Principal Scientist
{Soll Science) & Head in Charge

B. Chempakam Ph.D., Senior Saentist
{Biochemistry)

T. John Zachanah Ph.D., Scientist Sr.Scale
{Biochemistry)

N. K. Leela M.Sc., Scentist Sr.Scale
iOrganic Chemustry] {On study leave)

C. K. Thankamani M.Sc.(Ag.), Scientist
{Agronomy] {On study leave)

K. Kandiannan M. Sc.[Ag.). Scientist
{Agronomy)
K. 5. Knishnamurthy Ph.D., Scientist

[Plant Physiology)
V. Srinvasan Ph. D., Scientist (Soit Science}
Division of Crop Profection

Y. R. Sarma Ph.D. Principal Scentist
{(Plant Pathology] & Head in Charge

K. V. Ramana Fh.D_,
(Nematology)

Principal Scientrst

M. Anandara; Ph. D.. Semor Scientist
{Plant Pathology|

5. Devasahayam M.Sc., Senior Scientist
{Entomology|

K. M. Abdulla Koya M.Sc.{Ag.), Scienist
Sr.Scale {Entomoiogy)

Santhosh J. Eapen M.Sc. Scientist Sr.5cale
{Nematology)

5.8 Veena Ph.D, Saentist [Plant Pathology)
A. Kumar Ph. 2, Saentst (Plant Pathology)

K.S. Rajendran M.5¢ {Ag.} Scientst (Plant
Pathclogy)

Social Science Section

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

M. 5. Madan Pn. D., Scientist Sr. Scale
{Agrl.Economics)

M.V, Prasad Ph. D Saentist [Agrl.Extension|

Technical

P. Azgar Sheriff M.LIS, Technical Officer
TS fiib

Hamza Srambikkal M.Sc., Technical Officer
T5 {lab)

M. M. Augusthy, Technical Officer {T5]
V. Balakrishnan, Techrical Officer (T4

Administration and Accounts
K. Usha, Asst. Administrative Officer

T. Gopinathan, Asst. Finance & Accts. Of-
ficer

M. K. Sachidanandan M.A., Superintendent
[A&A]

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

S, Edison Ph.D., Project Coordmator upto
30-07-97

AK. Sadanandan Ph. D., P.C.in charge from
30-07-97.

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

Johny A. Kallupurackal Ph.D., Sr. Technical
Information Officer (T7]

IISR EXPERIMENTAL FARM,
PERUVANNAMUZHI

Scientific

P.A. Mathew M.Sc. (AQ.). Senior Scientist
{Horticulture) and Scientist in charge

K.v. Saji M.Sc., Scientist {Eco. Botany)
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Technical

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

CARDAMOM RESEARCH CENTRE,
APPANGALA

Scientific

V. S Kortkanthumath Pho G, S, Scientist
(Agronomy] & Head

M. N. Venugopal Ph. D., §r. Scenust (Plant
Pathiclogy)

P. Rajeev Ph.0., Scientist [Agri. Extension|
Rajendra Hedge Ph, D., Saentist {Agronomy|
S. J. Anke Gowda Ph.D., Saentist {Plant
physiology)

K. Padmimi M. S¢., [Ag.), Sgentist (Hortcul-
ture)

KRISHI VIGYAN KENDRA,
PERUVANNAMUZHI

Scientific

P. A Mathew M.Sc {Ag), CTO -in - charge
Technical

P.S. Manaop M. S¢. (Ag.}, Tech. Officer {Ta),
Horticutture

K. D. Prathapan M Sc. {Aqg.], Tech. Officer
(T6). Plant Protection

S. Shanmugavel B. Vsc., Tech. Officer (T6)
Vetennary Science

K. M. Prakash, M Sc. {Aqg.] Tech. Officer {T6)

Femeena Hassan, Ph.O., Technical Officer
{T6) Fisherics

ADMINISTRATIVE
V. L. Jacob, Supernntendent (ASA)

OTHER ACTIVITIES IN THE INSTITUTE

ICAR - ISR annual day

Joint Annuai day of !CAR & ISR was held on 16th July 1997 at Chelavoor, Kozhikade.

Cross country race, eatng and cooking competition, quiz and memaory test, singing
competiton and tug of war were arranged and the staff members participated actively.
S MUP WVeerendra kumar, Honourable Union Minister of State for Labour was the chief
guest. He has praised the activities of {ISR and advised researcners ta face the new
challenges in the changed global scenario.

Study circle

This 15 a forum of scientists and other research workers to disCuss research papers
and other relevant informatian pertamning to spices research and Industry. Director is the
chairman and Dr {Mrs}. B. Chempakam, Sr. Scientist s the secretary. Twenty one research
papers were discussed and approved for publication this year. The forum aiso organizes
theme ilectures by scientists and guest lectures by visitng dignitaries.

Women cell

An executive committee with Director as chairman and five members 1s already
functioning to cater the needs of women's issues /grievances.



HLoq 1 ST e JEW S s, 378, goal, A ud 98 warel %

e gl 99s o 5411 39 aRE ura v 1Ue T g g

1. e, fonel, TR 3R dicdr=e § yEw FE™ & 50 Ay e | famg
(F2) B e R v wew gegen 1o TR 6o ey & U9 e
T dq 7R W O v v TR Afaded e B 2 FOR, g,
AT 3 dieeoal @ oo 79 % 35 7 TReHs ¥ 9 5

2, T % 7 Ry yEneiaTe 9 U Hed Yo T=pdrd fhal & 9UE TR

3. TgHE, R, Ficead, TAR 99 S H FETF o 37 TeEH fod

4. FgHmWE A IR F TRl & 5 ST fed |

5. TSR 9 A SHAE T T

6. AMWEER (FTERe) du WEHEE § afen & 9 SgevEd & Huw R

7. fg7Hmg (% AF GOiEd WhR) 6 12 99 YRR, [AREEH & € a9 JFR,
FrA1 o €1 T, SAETeIEE & U 31t UeE drelt TR, eI % 4 TR
qT 3T & Ueoh TR & off 97 79 |

WEW
e e HP 813,34, 105 519 93 997 1041 S8 969E H I==q9 399 & fag
Fferd T4 .

A= : 8x8 YUl T g% =9 RR-1, CCS-1 d ' Fege ' wiawt f&m NKE
-3, NKE -9, NKE - 12, NKE - 19 NKE - 27 ¢k NKE -34 a7 s
NKE 19 x NKE 34 # 92 wa @ 1 NKE [2 x NKE 19 (77%) e
NKE 12 x RR -1 (69%) fo=s 0% s 71

HEF : FFIIAY 15 3R 27 T HiE WA 7 25% F@ WHS aga o fomeT
1 | SAFITTE 15 T 2.5% a9iet Oct qe 3.2% Fg1 W Al



% .' | ISR ANNUAL REPORT 1997 | iosl

Bl .+ atfiss Yeram aon sifue TUET ST Toa! SEEH 585 1 TEEM fHAl T
(9 3m?2 wE H 30 f. U WEws UsEm § o 7% HIEE g ®)

=i« B-95 1fuss 39sarel T STenes fh |
oftrl « Fftgey 3779+ 29 fHe & sTRfas qun Savamafs ago + s7er PBC
- 385, PBC - 066 =i Kt - PI - 19 58 ofy= 591 350 993 % €9 4 giwm

fawa1 PBC - 385 wem @1 7ed (205 ASTA) o1 fomrr 9% Kt-PI-19 (139.5
ASTA) 71 PBC - 066 (131 ASTA) a1 &)

FAFETITE Geudl <hr faorsiantoT

ISR AIEHT x IS HEGHTZH, TEIL ABHH x YET FRaR) S8 Tgud < & sf-afdfire
HHL I STHIEH], TR o1 Toae, EisiEs ae ioe] steet & uiali™ & 3MER W
T Fifha T T

€. 1. U, =1 faem

HeT®, Toal SN Ewd § S €. . v fanfaa feam

FHITYTERT SRt TE GTETET Sftafaqm

vafen set@ ¥ 2n = 24 % &9 H HiaEm SN & A0 %1 T <ol | wieranes
(2%) ST BT 3713, 312, TH 3R X<l & ot =i e Senfed 5730 sawat &1
famfor siwEm @=m 2n = 38 ¥

fashT TR 2TTeRTEhT

A TH Fodl H gARRIIA, Waerggrene 3 GA, ERAM Fi 3 &% v &6l
sere o a5 GA, 3 a1t deii § qremifterrel anfezfadt, dom, wem o
T H s fafaum, eg =94 § o9 sa= 99 %8 W enfg # H@9is #1 s
GA, 510 & 3R iR HeAl, w2 e snfe oet fod | wife ueriiggeie geel
1 =S T |

yasT

et T = 20 o] qon . FIAE 1, S GRAEI FEE & glald e g
W< h €9 T o T HHIE! Fed I T |

2. oerEd #a9W w IBA 2500 ppm + NAA 2500 ppm & 919 9Raa
SUHR A W 63% TeId 4



9

SravEient

1. T9EME, YER GO AT HEA0 96 R weriem giam wenfag

2. ~Afien e (Q) o fren (O) & =i v e waf
T SAAATIE G0 qr 14 |

3. T T SR T U= WA S H TR HTTH W gt st
GIGAEECAER

4. . sgR q DR farferd frar T

5. el Ol (U REfT) F g vaHa dierenid Wi [

THE IATEH Ud WA WETeht sl WU

HEA I
i forarees ryie™

Fredt Tt 3 ot o Fore it 24 3 Qoo & 9 T AAfamy faae S 504 /. i
T STHATR 117 H. HieX a1fsfa =1 i g9 W TR - 1 (492 H. it 3R 105 {1, A1)
ATd ¥ T HIY F9 9FRE - 3 &R guF0 (313 5. W SR 777 9. W) T Ea §)
Tegiend TR T 10 et o gf=ge- s afdee 2734 M & sifus wres 39 o faas
ey 99741 (FTaeieT 1337 UT8) 3351 81

W I Th

wieht e o srerafuiioo ®ToR aiifen o afgeer s aE s e
(VAM e =1 fagor =3 He1 Feaem =T W Somm, I 39T a9 Ieh qerat i off
gfg T &)

TS T TR e T

T8I TETEAT (AT, ST, el 3TN STeTeaed ) el T+ st siw & e
T HEA F TG Y Tl w1 9 s g | qediaT & HHE g 2
Qreh ATEgAHAT

1. el e W ferm uf gt 150, 60 i 270 fwal T & g H AEgeH, wiEed,
Ty o o 'y Zn, B 3R Mo wfa gt s, 2, 1 fheimm & &2 1 o ®

134% 3791 If5 g3




{ISR ANMUAL REPORT 1997 I @

2. T T e wiewEe Wi wae 25 Tedmm w we FYM wid 382 100 3 9on
7Zn, B st Mo 58 58 9r9e fq 89 s, 2, 1 forelt o & <0 ® o W 27%
0= gfs g

3. FYM 3ir frafdatsan & vl & a Té 3 dgen sqeniad s 4 el i,
3Tela Td go<] W U9 SYereal H 9iG &3 |

4. e H Ee S I (ZA L) + 9 Heh + TEEHS 39t T W had
TarEAfE AT F qorT H 53% 31T IS et |

5. e W TEe F2 w7 (20 1) + FYM & W tsaE U9EHea 3aid
I I 37987 85% TIS I Iig B3 |

wfard o1 IR At

9 Yo ] g W % fan sifve aae (FE=F 190m? H 350 ) g WAt
TEEIFA a1 UE EAT 9 T8l 94 Fodsh THG o 150 W YW e e 9 39
FIZETRATT IS AT TR |

Hgeh TUUT GrEERT &7 SAEd

HTeA! e % e @ ol @I i, FHiel fad & 500 Tt (79 Y9R) , eng =l &
12000 Hizfei @, geiast & 550 T (THH) 727 29 T 7m ist Freeged, 30 27 e,
5 = 3151, WS & 2500 FAH, ! o 3000 Hefaa, @ % 2000 Hefe,
HIETEIEY ¥ 2500 Hrefei@ qom 9fTer 2 8000 Yol AT shdiA 3nfe T IeureA AN
foror fepa T |

el el & gan wgaar

frferiterfsmrer Yamiier S8 it foeet feer, wafm e, T ufiy o andesa
U IR T F = % 1493 99 1372 SFEYHE F TE TE <1 T
THYd Tl A S9N

qiigeerar &1 g3n W wEEfTE ufiEdd

#refl fire & if-aa e & A g HafaEear o T yee 120 7§ F 9 9ga
w1 B & fAEH g % 160-180 57 W 91 i qfg fowrd gedl & qon fiex
R T o et et §115 70 STaNHE & =it gfiadadr o i sereemsit §
a, SNSRI Tom g1 10 3 T H Iy qon fy steary = w9 od T



[ [

e st g

e el i o e F o, A T el e wa Wovere fogee waem )y
YIS &R A T HAE FH R EFT ©

HEhA 378Teh

TEIE % T, AP, TG a9 T3 Al & MU W 35,64,71, 117 @ 179 3Q
FFAYTE AHH HeTH I o T aT=1 @ T

atferer gpeapTamaTe! Boat fned

e €97 % Acc - 583, 585, 605, 608 7 630 T SARUwe 9 % 650,

651 3T 691 H 6.5% § #Afe® HIHHA A

fireR TuTaTEt Shfaar feRed

C-5,C-7,D-7,D-3,B-1, D-1, B-2, A-7, D-6, iR D-2 anfe wfam feraii

sifr qof &1, B1e1 99 T BT SfasmfE g )

16T TH Toal & ATHSEH Tt

77 Beal UH 14 375Th STHTNE & Uiell SAisheris S| sadhermrigd (PAGE) g

FERTORTOT S W 37T (85-100%) T 3TU&T Beel § (39-100%) aAfue fir=tar

feard Tt et 1 10 TU= T =i a1 s1gt o 2 =81 ®i eSSy g wenfad

fFan

TRHCT WIRTOT JUTT

TTel TRTTAATT

Sifaes e .- '

1. e fd % e aiE & ferrfer foe afdfaforam 23T wisersary #rdis] &
formislt g © | wiw HeA Zrzarisv@ 1 Ush T4 fopem oft Tamfera i it |

2. W9 Fwaria e S e Bogergm 9/, ifgdareg faatea
(| |EA R A fHforam crert (o) fomm 11 g=eifar AgRaar th
FHoTE] o Fi2 W ugel ar famfea fawar

3. A, AHEAIE T2 FACE § FESHAT & 9 2254 TR A H Afowm o
1 YR faRar T




= A ISR ANNUAL REPORT 1997 | IEI

ZISERIST & forg =ar Areaw

TS a Ferngenfsdd i oS 7El § o & T R w5 gl wwge w3

Sy T = AT S 218 1 TGE! 9 H 21 T o =e Wiaur 1780 x 10° % &9

T grew IS siev) o 28 157 % e Wiaur 829 x 10° % 9 W fcalaonfsqn |

=1 gHed T

Tdfam |

T FHifesH Fifen (DAC) e ¥ sarEt & gk &g I aed SRt

Eeaia ke iRio

T wifedrer

1. FEIAHGRT HraEiE ¥ el Fel i % 11 A e S| HP 1786, 756,
1380, 1728, 754, 1344, 1382, 1748, 478, 92 41 490 &I Yga Tohar
T | 3T A Jeaind 4] 8 B

2. UTSFA & 994 Sl il & ded faai § snoifeengied fhte &1 d=3 qu
SR TEREREE S8 Y TE T

3. 99 A W e T 0 W et fd % s 9t fem 9 24 s
T % 9fq Gd wiadd e = €1

4. el B Catew wg % wia 34 e Ui & <@ T

T g

1. Ureform wiense % BewE, gid o | el 7m % R A 9 S o aen
a1 TSie geh Tidd U7 Ta-H Hid W el 199§ I 999 F9 911 o
3fha fan| '

2. fiEifae wAs e % 9rg TESIH 1 SUER a1 giERe AT gty faget B e
Y 37etH UH Boel ol TS T2 FH & 7747

e fagm™

wryTfaes I3l &l TorEd

Fell fid w aifem et &1 (oHBIET THEE) W R <IWE $AEeniE
(Ao ) . 9fed ot w8 soal W ATa fame steer (anfast e afmn) ©

AR ST e (TUTTER); AN R i tiee e (gatenten
fafe) w EMan S @ige (AfFEEe) 99 SeEEl T S ot AR




[

(R Taforrt) W EHET fHfufag Sl (eife) S Tawt & #e
% T e WIS F yored fha)

Sifaen =T

1. wEiEE W AYd e aew (TTsEEs WEIRd) w1 e w3 % oo
FiIFTAfEE WY FAawRg AT 318 9a 9 125 % U § 9 6
(7-10 fe3 & @ 'd 5 R SR HTT) STh! T 44.5% o ®9 H 52 17y |

2. e vew (stoafedes fowgaet) & wia wifemfes mvsh 7. wwgaeeg 5
85 @M (7-10 e & ar=ue o 5 &R TR} ) A F4H T AoF HIE 68.5% T
Y |

3. WW%WW%@Wﬂ@WW(WW@W)
I WYL 79 7 )
Srafa=T TS 3 fow et w5 e

TR =1 9 (0.3%) e (0.3%) iR o=l a1 UTET (3%) WIeht 57, 7S
o gefigs o T SR DR (0.1%) HR SEHAEE (0.1%) SYER & FHY:
7 2 1 fa7 ar 9@ faurs ®a #

ELCAKS

giae BEAA

19 37T AFIIH TTHSIIET 5791727 & Wid Walus €& T | g53] 7999 84
TH. ZAF I % Wi wara] Wiedrs orE T

Sifaes Famo

AR & @ formrfara gfagt YA & 6 el & 311 &< Al A2 & 100% 04
T | S faferan Fentaeieqifiag 9 yreeRer Uf7erg <1 sl F we A RS
0™ ey 3o 9T TC) §F ST H SorTEl Wl ™ @ ghe g3 !

QAT TR T
FEHeTE HIRTUT Afufaat st wufeer

e T e T Seave 1 shrel iy shearo winfa kmmmﬂﬁqﬁi) %‘J“ﬂa
¥ e % ToT U ereier st fim ) i ot & werered afifa % aw
Y foram 1 TR A0S ¢ | fhaE Saruaal W aied 1 98t e, Gy




1SR ANNUAL REFORT 1997 \

TS, ST e e Geie e 1 T il o de § Uy ol € 1 5
ot Heerl dehi, Ufso® Sedl 9 o= Fraw TSR & we afHia & 959 =
TGE oA TNET | TR 1 THH Wedle H =6y, qfw fFami +1 589w §
ey & &1 S|

ARTEIOT iR

I 9 1w ke, i sEt g duu el & fag 7 wfremn Fwemy
s f&d T8 A SdEn e Iare Yt e W' g EdnTa
T W/ 9

genfia yfafan s geyi=

vt et o AR 87 Ice o T avfaa ® | svudve (FAfes) o fhet off arforferes
9T A =] TIHEr TarE=t Wl H 9% v0 9 iafdd fean

TATA! UT T YRS Gafaa JATHA™ Wra=r

e W) AfEe ardE gafea sty wEr 7 saeEEt (ICR1 - 4),31 316t
(37) S E WiE (O A - 2) S T T R F 9i wE o T HEa fea
ICRI -4 27Tt 9ftaaad o1 siee Fegd g HeldR YR ¢ foreen sust oieia g
g ¥ 455 TRl g §1

TW/CPE 025 (8-10 f§7 & 1< T 9K 100 feier) % 37w H a9 - 310d &
T T w0 o T tfea =t 31ven 724 s1fys S99 W B € | St T uhias
B & A ST Wdl i & ol 9fa g9 75:75:150 fwenum =t 79m § NPK
TR =T ¥ T e R

TIoh F131 i U & Tl goal o ol Uz 1 15 e g ewm (wfafee o
* fau 2 fax ) s = = fowig = ol ® ) TR T | 599 % o
aifafiea 3TER (wfaferet 2 um) dwE ¥

F faam 72 3 fararl, v gawi aun famam s & fau 40 gfeerm sreiwy
Jom 5 yeviH g 9| 1 72 SEFT UF e dgegarel  fau efesea
T I 91 SHE A1 5 WTfod U U, T aifest ooia & S W, heelHle
(Fifetne) o sEad fwa )

Wy GHEE e

I X 59 A 5 T AR ST S T T A € | FIR ATHEE F A
Bl . &, W< Y& A9TF I o w1 gig, Tueh SUASdr, 39Sl H 9
AT A & T T A w1 g W o e w9 fawig 4st e 3w uw




[11s

ATl AF A6 T @ T 2 A, SR, I 3 AEE F feu wet fag

Yrotehe, fafarn & fou i F =0 i Fd st W §

Rt

Sfead GraEel BR TEHE - YA A BH HTHYH e[, Hifawe F g i

Tl % TR SIS e 0Ea o T O 9 e geed ' 91 Al o afesdy

T 5-6 ST 1997 Tl Uk TP HIS AAITSd 1 | 50 HiTeet H oA qeeiat srfaeee

T Ueh I TV WS, THE G UG qen fasrarere g S a9 )

1997 ¥ 3@ w1d & g wm o

1. Teel fefafawl fed 37 aifimemr afre sfese wHe™ & fou YR i
HTHUM Uf{ug 1 T YLEhR: '

=T, 0. TA Wi, = & T 9, 209, 2 & vfrsan, 2 F ega, e 1

e, Fart e v foeet, simdt v afamn st fot < oeavdt, 5. St o seefen

R At =, A w1 geet fefaftemdt fad 39 sifise = sTaEs 9=9d W

FATETT T H 1994-96 & @11 W6l % Ih= o & Tot a0 g8y afteg

1 Te1 TR e |

2. WA FHi FTHEE GHES & &1 HH 190 g5 Hae;

20, o, TE. wiRwifadd, =f. o O qupiee, g I ve HCE wig ge &6

FTHYH w1 ' seraEt § A fafve 399 Ianed aeAies #1 9™ ao fear &

W H 3HF Yoy & T R w9 SqEa 9fitug % g0 3R di9m g oEe

THe

3. IRAH FfF SFHUH RUg & o1 SAiE R

T Tor% B ! FTHUM e Taty g edt % fau somfe qeon Sfaw deo

1 b THEE IaE] 1 WA s % o v F tHEY ulivg & g9

AE RN e

4. 2. 9. TH. gfa g

B &, MR, off ST o s, 21 2 Wi STehia 1 ( Fimdt) T, 31, T, €1

& Toie =g a9 7. 9. @3, s $ mRad A sl S 9 F 9egd S5,

1996 H WA Icdd STEMH 99 % fofu 2. 9. vg. giq qeni foa |

A T FEARA

HIEA gt o, T




PUBLICATIONS AVAILABLE FROM
INDIAN INSTITUTE OF SPICES RESEARCH, CALICUT

1. DISEASES OF BLACK PEPPER - Rs 300/-

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 fellowing publications of Indian Society for Spices are also
available at ISR, Calicut.

1. Black Pepper and Cardamom : Problems and Prospects - Rs 60/-
Praceedings of the National Seminar held at Calicut ’
dunng 17-18 May 1992

2. Post Harvest Technology of Spices -Rs 75/-

Proceedings of the National Seminar held at Trivandrum
during 13-14 May 1993

3. Biotechnology of Spices, Medicinal - Rs 180/-
and Aromatic Plants
Proceedings of the National Sermninar held at Cabeut
during 24-25 April 1996

4.  Journal of Spices and Aromatic Crops - Rs 150/- per vol.
" postage extra for all publications

For copies please write to Library and Information Officer, PRB. No. 1701,
ISR, Calicut - 673 012, India.
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CONSULTANCY & TRAINING AT
INDIAN INDIAN INSTITUTE OF SPICES RESEARCH

1. TRAINING PROGRAMMES

Micro propagagion and related tech- 7. Insect pest management

nigues for production of planting material,

crop improvement and conservation of ge-

netic resources Y. Mass rearing of Coccinellid predators of
scale insects

8. Nematode management

Processing and evaluation of chemical
quality in spices 10, Mass multiplication of biocontrol agents

_ o . Trichoderma/Gliocladiun
Preparation of white pepper and salted gin- { cladtium)

wer 11. Biological control of diseases

Pest and disease management 12, Techniques on Phvtophthora research
Intererated pest and disease management 13, Laboratory techniques on plant parasitic
in nurseries nematodes

Integrated disease management 14, Integrated nutrient management

2. CONSULTANCY SERVICES

Managemet of diseases 7. Large scule production of planting material
Management of insect pests . . .

g p 8. High production technology for cardamom
Management of plant parasitic nematodes

Post harvest technology 9. Plant propagation techniques

Tissue culture (Micro propagation) 10, Site selection and establishment of spice
Soil, nutrient and water management gardens

3. CONTRACT RESEARCH

Testing ot agrochemicals, fertilizers, pests and nematode management in spices
growth regulators in spice production

v - P! : and spice based cropping systems
Projects on al! aspects of diseases. insect -

4. CONTRACT SERVICES

Analysis of oil, oleoresin and piperine of 5. Laband field evaluation of fertilizers, agro-
black pepper chemicals/plant derived producis against
Analysis of 0il. eleoresin, curcumin. crude fungi. bacteria, nematodes and insects of
fibre etc. of ginger and turmeric Spice Crops

Analysis of amino acids, proteins. fals efc. 6. Diagnostic of damages caused by insects,

Estimation of colour value in chillies nematodes and diseases in spice crops

=




ISBN 81- 86872 - 05 -1

Indian Institute of Spices Research
PB. No. 1707, Marikunnu Post
Calicut - 673 012, Kerala, India

Tel : 371410, 370294

Telex . 0804 - 250 NRCS IN
Grams : Research, Calicut

Fax © 0091 - 495.370294
E-mail - iisrspices@x400.nicgw.nic.in

nrep@ren.nic.in





