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PREFACE

During the period 2004-05, the Indian Institute of Spices Research made commendable progress
in terms of research, extension and computerization, Inresearch frant, the coliections of various
spices have been enriched. One hundred and seventy Piper accessions were added to the
germplasm collection besides other spices. Use of GIS has been atteinpted to locate the
development and extent of spread of diseases. Three black pepper hybrids, open pollinated
progenies and a clone have been identified as high yielders. Use of biocontrol agents had a
significant impact on the control of foot rot disease in black pepper. The critical level of micro
nutrients like zinc was optimized. A large number of endophytic bacteria were isolated from
black pepper, ginger and turmeric with several isolates inhibiting soilborne pathogens. The
institute developed softwares for various uses, notable among them being SOILLAB and
PIPERBASE. The KrishiVigyan Kendra and Agricultural Technology Information Centre continue
to render services to the farmers and the reporl would amply indicate the directions in which
the researches are attempted. The year also saw the down-fall in the prices of various spices
notably vanilla and cardamom and there was a good demand for planting materials of ginger

and turmeric.

All these achievements were possible only because of the guidance received from Director
General, Dr. Mangala Rai, and Deputy Director General (Hort), Dr. G. Kalloo. | place on record
our gratitude to them. My friend Dr. K. V. Ramana, formerly Project Coordinator (spices) énd
presently Assistant Director General (PC) gave support and cooperation whenever requested. [
thank him and Dr. S. N. Pandey, Assistant Director General (Hort.) for their help. To members of
RAC. I express my thanks. I thank the editorial committee for the wonderful job of editing the

Annual Report.

(V A PARTHASARATHY )
DIRECTOR

Indian Institute of Spices Research &
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EXECUTIVE SUMMARY

S*I)ICI'h GENETIC RESOUIRCES

Onae hundred and seventy fiper accessions including Priper
pigrum with bold berries, P argyrophyilun with long spikes
and P, hymenophyllum with profuse hairiness were collected
from the forests of Kakkayam, Tusharagiri (Calicuc Districe)
and Tirunelly (Brahmagiri and Pakshiparhalam-Wyanad
District) and ocher parts of the country. The present field
cardamom clonal gene bank comprises cotlections. variangs,
hybrids and disease resistant sclecttons. During the year,
five accessions (precocious yielder- 3 and high vyielder-2)
were collected from Kodagu District, Karnataka. A coral of
nine accessions of Ziugiher spp. and 11 accessions of Curcuma
spp. were collected from farmer’s ficlds of Kerala and
Arunachal Pradesh. Scveral collections of tree spices were
also made during the year from different locarions in the
country. Elcven accessions of indigenous and tive
accessions of exotic germplasm of paprika-atike- chillies
and paprika were collected from Jorhat (Assam) und
Dharwad (Karnataka).

BLACK I'EPPER

GI5 and Shannon Diversity Tndex studies indicated
species richness in Norcheast India, coasral Andhra
Pradesh, Orissa and West Bengal. One Prper nigram
accession collected from the naturat forests of
Nelliamparhy (Palghat District) was registered as a unique
germplasm for its high olcoresin conrent (28.15%), and
bold berries (INGR. 04111, IC-370011). Promising black
pepper lines such as OFPKm, HPI417 and Coll. 1041,
vielded 4.05, 3.87 and 4.14 kg fresh berries/vine
respectively as compared w Sreekara (2.94 kg/vine). 1ater
Short Sequence Repeat (ISSR) markers were found to
discriminate Piperspecies, Piperhybrids HP 780 x P nigrum
(wild), /ISR 47176 x 11SR 430, Panniyur [ x Karimunda and
their parents. Majority of black pepper accessions
contained 4% oil. Ace. 1602 contained 19% ocleoresin
followed by K8-7127, [1SR 4073 and K5 147 with

over 16%. W-3007 conaained 5.6% piperine followed by
HP-1523 with 4.3% and Acc. 836, 1267 and K.S-139 with

more than 3.6% piperine,

A regression model developed using black pepper -
weather relationship indicated that rainfall had a positive
association with yield. However, maximum temperature
had a negative relavenship and minimum temperature

had a positive relationship with yield up to 25 weeks.

Organic nutnitien trials indicated char soil P and Zn
availability increased significantly comparcd to INM and

chemical sysrems of production.

The crop loss due to foot rot discase was reduced by 8.43%
when biocontrol technology was adopted, wherceas the loss
ranged from 40.7 o 52.3% when the technology was
discontinucd or nor adopted. Mass mulcaplication
technology for Yrichoderma harsianum for control of
Plytophthora [oot rot discase in black pepper has retumed
an internal race of return (IRR) of 19% and B: C rario of
3.2:1.

Seventy-three new isolates of putacive endophyric
bacteria, antagonistic to nemacode pest and Phytophthora,
from black pepper were isolated, morphologically
characterized and preserved in rhe repository of

endophyres.

The incidence of scunted disease was correlated with
environmental facrors such as alticude, rainfall and
cemperature, Cierus mealybug (Plarococcus citrr Risso),
commonly lound associated wich black pepper (Prper
wigram 1..) was shown to transmiut the Badnavirus
associated with stunted discase. Badnavirus parricles were
purified from infected black pepper and a DAS-ELISA
based method was developed for its detection in plants.
Coat protein gene of Cucnmber mosaic vires (CMV)
infceting P domgum and P berle were cloned, sequenced
and sequence comparison showed that the virus belongs

to subgroup 1B of CMV. Phytoplasma causing phyllody

indian Institute of Spices Research NI



disease in black pepper was identificd and was shown o
belong to Aster yellows group. A nested PCR method
was developed to detect phytoplasma in phyllody affected

black pepper plants.

Surveys conducted in Wyanad and Calicut Districes in
Kerala indicated that in addition to an undescribed species
of Planococcus, P citri also infests basal portions of stems

and roots of black pepper.
CARDAMOM

The glabrous selections of Malabar cype (MA-15, MA-J8,
MA-20y were moderaccly resistant to leaf blight caused
by Colletotrichum gloeosporioides whereas the compound
panicle types (CP-2, CP-2) are resistant, Amomum
subulatum and A. microstephanum were found clustercd with
Elettaria cardamomum indicating that Amomum 15 closest
to cultivated cardamom according to RAPD profile. Three
cardamom accessions oz, CF HY.2 and NHT-2 had high
levels of essential 0il (7.8, 6.8 and 6.4% respectively). Drip
irrigation and sprinkler irrigation once in 12 days recorded
significantly higher number of tillers/clump, more number
of lcaves pert tiller and more number of panicles per plant
whercas the control recorded lower yield. Trench system

of planung recorded less runoff and soil loss,

Investment on the technological package developed for
soil-warer conservatton in cardamom based cropping
system in Kodagu District of Karnaraka yielded a net
return of Rs.1,11,593/ ha as against Rs.536.186/ ha in non-
adopred farms. Soil and water conservation measurcs
suggested for cardamom based cropping systems in
Kodagu Districr returned a net economic surplus of
Rs.34.57 lakhs with 1RR of 33% and B: C racio of 2.9.

GINGER AXD TURMERIC

Ginger Ace. 378 an exotic ginger collection from Nepal
recorded the highest yield (15.25 kg/ 3 m?%) with a dry
recovery of 23.5% and fibre content of 1.5 %. Oil content
ranged from 1.2 to 2%, oleoresin from 3 to 5.2% and fibre
from 2 to 6.0%. Ginger Arr. 4/ was found free of shoot
borer infestation. Among the roor knor resistant turmeric
and ginger accessions, Ace. 43, 5¢ and 57 in rurmeric and

Aee. 16w glager were found w be supediorn in vield ang
other characters. Cyrological analysis of true curmeric
seedhings of the mother line Ae. 726 reveated a somatic

chromosome number of 84 or 78.

The critical levels of Zn were found to be 2.1 mg kg ' for
soil and 27 mg kg™ for foliar concentrations. 'T'he mean
vield recorded in ginger (var. Varada) when grown
organically was 7.5 kg/ 3 m” with a reduecuvon of 26% and
22.8% rhizome yicld as compared w chemical and
integrated farming, respectively. Turmerice (e Alleppey)
recorded a mean yield of 15.5 kg/ 3 m” under oiganic
cultivation with a reductuon of 15.3% rhizome vicld as
compared to the conventional system. Phenlyalanine
Ammonia Lyasc, the initiating enzyme in the biosynthesis
of curcuminoids could be purified to 157 told from the

crude extrace of curmeric leaves

The pathogen causing soft rot of ginger and turmeric was
idenrtifted as Pythiwm wmyriotylum. A reliable screcning
methodology based on soil inoculation of the pathogen
was developed for large scale screentng of ginger
germplasm for bacterial wilt resistance. Turmeric was
identificd as one of the hosts of Ralstionia solanacearinm.
Armong the putative endophyric bacteria isolared from
ginger and turmeric rhizome, 19 1solates were found to
inhibit rhizome rot pathogens such as Fusarium oxysporun,
Pythium myrioeyfum, B witimum, Riizoctonia solant and
Ralstonia solanacearum. For large-scale disinfection of
ginger sced rhizomes, the rhizome solarization

methodology was modified ro suir bulk requirermnents.

For obtaining higher number of sprouts and lesser
mncidence of rhizome scale, storage of rhizomes in dried
leaves of Strvchros nux-vomica or Glycosmis pentaphviie or
S nux-vomica + saw dust (1:1)Y or G pentaphylia + saw dust

(1:1) were as promising as storage in sawdusr alone.
TREE SP'ICES

Evaluation of clones of elite lines of nytmeg for
morpholegical characrers indicared that A4/22 recorded
rhe maximum height (179 cm) in the fourth year. A9%//§

recorded maximum yield of 933 fruits per tree. RAPD

Indian Institute of Spices Research '



based molecular profiling clearly distinguished clone

aumber 16 of Visteshree from the mother, other clones and
seedlings. Ata similarity index of 0.96, three groups could
be distinguished. Soft wood grafting of Garcinia
xanthockymus was standardized on nine manth old G.
xanthockymius roorstocks with 90% success. In immature
clove, the eugenol content in bud o1l was low (58%) while

the oi) in pedicel contained 70% eugenol.

VANILLA

Pollination studies indicated that white and pink flowered
varietics of Vanilfa andamanica were self and cross
compatible besides showing compatibility with V.
planifolia. Cucumber mosaic virus (CMV) infecting vanilla
(Vanilia planifolia Andrews) was characterized on the basis
of biclogical and coat protein (CP} nucleotide sequence
properties. A new disease of vanilla causcd by a fungal

pathogen, Cylindrocladium quingueseptatum was identified.
PAPRIKA

Evaluation of 18 lines indicated that yield per plant ranged
from 206-999g, Weight of seeds per fruit varicd fror 0.650-
1.696g. Colour value ranged from 60-356 ASTA units
whereas capsaicin ranged from 0.0050% o G.1(1%. £C-
18 was found promising with high vyield (1

kg/plant) and colour (251.7 ASTA units).
RIZISEH VIGYAN KENDRA (KVK)

KVK conducted two Kisan Melas cum exhibitions, six
seminars, broadcasted five radio talks and  published
three popuiar artcles disseminating agricultural
technologies. The Animal Clinic took up 520 consultancy/
advisory service/home service treatmencs, and 263

arrificial insemIinNations Services.

PRODUCTION AND DISTRIBUTION OF
PLANTING MATERIALS

Twenty three thousand rooted black pepper cuttings, 8047
cardamom seedlings, 1000 cardamom suckers, 20 kg
cardamom capsules, 4 tonnes of ginger sced rhizomes, 11
tonnes of turmeric seed thizomes and 6498 nurmeg grafts

were produced and distribuced to farmers
NEW SOFTWARE

SPICEPAT* a data basc on patents granted for jnventions
related to spices and spice related products, PIPER BASE
- a data basc on Piper species, SOILLAB- a software for
classifying soils based on nutrient status, PAYROLL,
IMPRESTSOFT and ADVANCESOFT were some of

the softwarcs developed during the vear.

Indian Institute of Spices Research n
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INTRODUCTION

HISTORY

[ntensive research on spices in the country was iniriated
with the establishmene of a Regional Scation of Central
Plancation Crops Research Insuctute (CPCRI) ar Calicue,
Kerala, during 1975, by the Indian Council of Agricultural
Rescarch (ICAR). This Regional Stanon was upgraded
as National Research Centre for Spices (NRCS) in 1986
by merging with it the Cardamom Research Centre of
CPCRI ar Appangala, Karnataka. The NRCS was further
elevated to the present Indian Instituce of Spices Research

(IISR) during 1995,
LOCATION

The laboratories and administratve offices of the institute
are located at Chelavoor (50 m above MSL), 11 km from
Calicut {Kozhikode), Kozhikode District, Kerala, on the
Calicuct-Kollegal road (NH 212), inan area of 14.3 ha. The
reseacch farm 15 located 51 km Norch, East of Calicut at
(60 m above MSL), on

Peruvannamuzhi-Poozhithode road in Kozhikode Districe,

Peruvannamuzhi the
in an area of 94.08 ha. The Cardamom Research Cenere,
Appangala (920 m above MSL) 15 Jocated at Appangala,
Kodagu District. Karnataka, on the Madikeri-
Bhagamandala road, 8 kun from Madiker, in an area of

17.4 ha.
MANDATE

. To extend services and technologies to conserve
generic resources of spices as well as soil, water and

air of spices agroecosystems.

. Tor develop high vielding and high quality spice
varietics and sustainable production and protection
systems using rradittonal and non-traditional

rechniques and novel biotechnological approaches.

. To develop post harvest technologies of spices with

emphasts on product development and praduce

diversification for domestic and export purposes.

. To act as a centre for training in research

methodology and technology upgradation of spices

and to coordinate national research projects.

° To monitor the adoprion of new and existing
technologies to make sure that research is targeted

to the needs of the farming community.

. "lo scrve as a naticnal centre for storage, retrieval
and dissemination of technological information on

spices.

The spice crops on which research is being conducted at
the institute include bluck pepper {(Piper nigrum),
cacdamom {Flettaria cardamomum]j, ginger (Zingiber
officinale),

(Cinnamomum verum), cassia {C. cassia), clove (Syzygrum

rurmeric (Curcume flonge), cinnamon

aromaricum). nutmeg (Myristica fragrans), allspice (Pimenta
dinica), gatcinia (Garanie gummi-gutta and . indica), vanilla

(Vanilla planifolia) and paprika (Capsicum annuum).
ORGANIZATION

The Dircetor is the administratve head of the instituce.
The Inscitute Management Commirctee, Research
Advisory Committee and Staff Research Council assist
the Director in mateers relating to management and

rescarch acuvities of the institute

Rescarch on various aspecrs of the mandate crops is
conducted jn three divisions, namely, Division of Crop
Improvement and Biotechnology, Division of Crop
Production and Post Harvest Technology and Division of
Crop Protection and a Social Sciences Section. The other
facilities avaitable at the institure include Agricultural
Technology Information Centre, Agricultural Research

TInformatjon System, Bicinformatics Centre and Krishi
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Vigyan Kendra. The institute also functions as the

BUDGET

headquarters of the All India Coordinated Rcesearch

Project on Spices, and Indian Society for Spices. The
institute has linkages with several universities, research

institutes, and developmental agencies lor collaborative

research and developmental acuvitics in spices,

| Management Committee

I__

| Research Advisory Committec |_

[_Sral'f Research Conncil

was also received as funds from external agencics,

Director

—

IMivision / Section

’_

Crop Improvement and
Biotechnology

Genetics and
Cytogenetics
Plant Breeding
Economic Botany
Horticulture
Biotechnology

Crop Production and Post

Harvest Technology

Agronomy

Soil Science
Biochemistry
Organic Chemistry
Plant Physiology
Ag. Engincering

I Crap Protection

—

Plant Pathology
Entomology
Nematology

The wotal budget of the institute was Rs. 490 lakhs during
the year, which included Rs. 150 lakhs under Plan and
Rs. 340 lakhs under Non Plan. [n addition, Rs. 294.47 lakhs

Headquarters
Calicut

Experimental
Farm

Cardamom Research
Centre, Appangala

Krishi Vigyan Kendra
Peruvannamuzhi

National Informatics
Centre on Spices

Bioinformatics Centre

Administration and
Accounts

i AICRF on Spices

Agricultural Research

-—l_Social Sciences

}__

Economics
Sratistics
Extension

1 Information System

Organizational Set up

Information Centre

Agricultural Technology
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Contingency

Equipments
40% 3%

37%

Works
20%

Plan Budget of the institute

Establishment
73%
Non-Plan

Contingency
2o 25%

——

Resource generat]'()n; Instture Cﬂl’[lCd atotal of Rs 20113 Slﬂff: The Instituce has a sanctioned strengrh of 42

lakiis through sale of planting materials, biocontrol agents, — scientific, 19 administrative, 36 technical and 62 supporting

training, publications and consultancy services during cthe staff.

year.
Staff position of the institute
Claregory Sanctioned In position Vacant
Calicuc Peruvannamuzhi Appangala
{(HO) {(Farm) (RC)
Sciennific 42 23 2 3 9
Technical 36 18 13 5 -
Administraton 19 17 - 2 -
Supporting 62 28 15 18 1
Toral 159 N 30 28 10
Staff position of KVK
Category Sancuoned In position Vacant
Calicuc Peruvanoamuzhi Appangala
(HQ) (Farm) (RC)
Scientific - - - - -
Technical 7 1 6 - -
Administration 2 1 t - -
Supporting z - A - -
Total 11 2 9 - -
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PAST ACHIEVEMENTS

Black pepper: A total of 3350 germplasm coltections made
through surveys were conserved (both 7z vrve and 12 vitrg)
and characterized for yield, quality, abiotic and biotic
stresses. Five improved varieties with high yield and
quality were developed and released for cultivation.
Sreekarg, Subkakara, Panchami, Pournami, PI.D-2 and four
more varietics (JISR-Thevam, IISR-Girimunda, [ISR-
Malabar Excel and [{SR-Siadehi) are proposed for relcasc.
Micro propagation protocols were developed for all the
released varieties. The optimum spacing, nutrient and
water requirements were standardized for different soils.
High production technologies and mixed cropping
systems were developed for increasing productivity. Major
pests, pathogens and nematodes were identified and
characterized. Eco-friendly integrated strategies involving
culrural methods, hiocontrol agents, plant products and
resistant vanieties were developed for the management
of pests and diseases including nemarodes that resulted
insubstantial increase in yields and pesticide free produce.
Integrared management schedules for Phyviophtiora foot
rot disease was well adopted by farmers resulting 1n
significanc increase in produccion. A repository of
biocontrel agents of bacteria, fungi and nematodes
affecting spice creps was established ro conserve,
charactenize and document the variability and potential
of biocontrol agencs. Large-scaie muitiplication of
biocontrel agents for discribution to farmers for
management of disease was also under taken. Post harvest

technologies for processing pepper was standardized.

Cardamom: Three hundred and ninety four germplasm
accessions collected from differenc regions were conserved
and charactenzed for yield, quality and resistance to pests,
diseases and drought. Molecular characterization of
germplasm accessions are also being taken up. Three
improved varicties namely Kodagy Swvasini, 1ISR Avinash

(tolerant to rhizome rot) and Vigetha

{tolerant to #gtte disease} were released. Multistoried
cropping with cardamom, black pepper, coffee and
arecanut and agro forestry system were developed and
demonstrated in grower’s field. Technologies for
integrated management of #4ste, soil borne diseases
{damping off, rhizome rot) and thrps were developed.
The improved varieties and technologies developed for
increasing productivity were demonstrated through large-
scale demonstrarion in farmers’ fields. Large-scale
multiplication and distribution of elite planting material

were also underraken.

Ginger: The germplasm was enriched (756 accessions)
through regular surveys and collection and an 4z vitro gene
bank was established for conservation of germplasm.
Three ginger varieties with high yield and qualicy. Varada,
Regatha and Makima were released. Accessions with low/
high fibre and with high oil type were 1dentificd. Post
harvest technologies for processing and technologies tor
preparagon of value added produces such as salred ginger
were standardized. Techniques for solarization of ginger
seed rhizomes (for elimination of bacterial wilt pathogen)
and integrated discase management stratcgy for soft rot
disease and shoot borer were developed. Organic farming
system was developed for ginger. "The improved varietics
and rechnologies developed on cropping system, nutricnt
and water requirermnent, pest and disease management and
post harvest processing techniques were disseminated o
farmers and ocher agencies through publicacion, training
programmes and demonstrations.  Large-scale
multiplication and distribution of clite planting material

were also undertaken.

Turmeric: The germplasm collecrions made though
surveys include 899 accessions. T'he germplasm was
characterized for yield, quality, resistance to pests,
diseascs and drought. Molecular characterization of
germplasm was also intated. Five high curcuminand high

vielding varieties, Swevwrna, Sudarsance, Suguna,
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Prabiha and Prathibha were released. Two varieties namely
JISR-Alieppey Supreme and HER-Kedayam were proposed
for release. Accessions with high curcumin and root-knot
nematode resistance were identified. A PCR based
method was developed to derect adubteration of turmeric
powder with wild Curcme species, The oprimum spacing,
nutrient and warer requirement were scandardized for
different soils. Organic farming system was developed for
rurmeric. Eco-friendly integrated strategy was developed
for the management of shoot borer. The improved
varerics and cechnologies were disseminared to farmers
and

and other agencies chrough  publications

demonstracions. Large-scale multiplication and
distribution of elite planting material were also

undertaken.

Tree spices: The germplasm collections of different
tree spices werce made and conserved. The collections
include 482 nutmeg. 233 clove, 408 cinnamon including
cassia, 61 garcinia and 180 allspice, The gormplasm was
characcerized for yield and qualicy, Molecular
churacterizacion of germplasm was also fniciated,
Various improved varieties with high yield and quality
were developed that had a significant impact in
increasing the production and productivicy of these
crops in the country. Two high quality cinnamon

virieties. /ISR Nowvashree and (ISR Nithyashree and a

ritmeg variety, fLSR Viswashires were released, Vegetative
propagation techniques were standardized for nutmeg,
cassia and cinnamon. Drying techniques for nutmeg, its
mace and cinnamon were also standardized. Major pests
and pathogens of tree spices were documented. The
improved varietles and technologies developed on
propagation and posr harvest processing were
disseminared to farmers and large-scale multiphication
and distribution of ehte planting material were carried

o,

Vamlla: One hundred and chree collections of vanilla made
during surveys are being conserved and evaluated for vield
and disease resistance. Successful interspecific
hybridization was made berween Vamifla planifolia and V.
aphvlie. Over 1000 seed progenics of ¥ planifolic are being
established 1n the field to study their variabilicy. Protocols
for micro propagation through direct shoor muluplication
as well as callus regeneration were standardized. Surveys
were carried out to know the occurrence and distribution
of fungal and viral diseases. The causal organisms involved
in stem ot root ot bean rot and up rot were idenufied

and management strategies developed.

Paprika: Surveys were conducred and 54 accessions were
collecred, The germplasm was characterized for yield and

quality. Accessions witl high yield and colour values were

idenafied.

An improved variety of black pepper

A high yeelding variery of ginger
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BrLACK PEPPER
1. GENETIC RESOURCES

Collection of black pepper germplasm
through explorations is one of the long-
rerm programmes of Indian Institure of
Spices Research that has led to the
development of world’s largest

repository of Prper spp.

Black pepper germplasm was furcher
enriched during 2004-05, wich collections
from Dibrugarh (Assam), Lohit and Anjan
{Arunachal Pradesh) and Achankoil forest
range, Shenouruny Wild Life Sanctuary,
Punalur, Pathanapuram, Pathanamzhirra,
[Lahai, Pamba Valley, Kuakkayam,
Tusharagir:, Tolpecry and Tirunells
{Kerala}. A toral of 170 accessions
consisting of 152 wild and 18 local cultivars
include P

hymenaphylfn with profuse hairyness and

were  collected  which

P argyrophyifum with long spikes. The
cultivars include Kotranadan, Korrakodi,
Neduvarayan, Murichorean, Karuvilanchi,
Chumala and Karimuonda. The toral black
pepper germplasm in the repository has
now increased to 2300 including 940 wild
accessions. GIS studies indicated char che
western parts of Meghalaya. Assam and the

northern part of Nagaland are conducive

for the existence and distribution of Piper

spp. Characterizacien of 50 accessions
based on [PGRI descriptors were done.
taking the total number of accessions

documented to 750.

Piper hymenophylum - @ unigue hairy rype
Seven elite black pepper lines viz., HP 105, HP 728, HP 780, HP 813, HP
i411, Coll 1041 and OPKm were characterized using molecular markers
(RAPD) and morphological traits. Among the 14 random decamer primers,
nine could generate unique bands in six of the lines. Variations in the
morphaological feartures of the black pepper were confirmed in the RAPD
profiles. The lines OPKm, HP 7417 and HFP /05 exhibited distnce

morphological features and unique RAPD bands.

A Piper nigrum accession (Acc No. 1C -~ 370011) having high oleoresin
(28.15%) with bold berries has been registercd wich NBPGR, New
Delhi (Reg. no. INGR 04111).

2. GENETIC IMPROVEMENT

Black pepper genetic improvement was aimed at developing high
vielding and stress tolerant varieties. So far the institute has
developed nine high yielding varietes of black pepper mainly
through selection and hybridizarion. Among them, one variety each
15 field rolerant to roor knot nematode and foot rot discase. At
present, attemprs are being made to develop varieties through
marker-assisted selection, transgenic approaches as well as through

gene pyramiding

Evaluation of nine promising black pepper lines at Peruvannamuzhi
indicated superionicy of OPKnr, HP1411 and Coll. 1047, which yielded 4.0,
3.87 and 4.14 kg of fresh berries per vine respectively as compared to
Sreekara (2.94 kgfvine). The performance of a few of these promising lines
evaluated in farmer's plot in the four northern districts of Kerala under
Technology Mission on Black pepper further confirmed the yield potential
of these lines along with Panniyur-2, Panniyur-3. Among the cultivars, HP
780 recorded the maximum dry recovery (38.7%) while HP 1411 recorded
the minimum (32.3 %)
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BrLACK PEPPER

Yield and dry recovery of black pepper accessions at Peruvannamuzhi

Line Yield of green berries (kg) / vine Dry recovery (%)
OPKm 4.05 36.7
HP 780 2.85 38.7
HP 1411 3.87 323

HP 1 2.05 34.3

HP 2 1.62 37.2

Coll. 4133 1.78 344
Coll. 1365 1.71 34.4
Coll. 889 1.71 344
Coll. 1041 4.14 36.7
Sreekara 2.94 36.7
CD (P=0.01) 0.79 -
CV% 17.0 -

Grenetics of Phytophthora resistance in black pepper

Panniyur 1 and Swubhatara, though susceptible to
Phytophthora infection, a few of their progenies showed
high degree of resistant reaction against foot rot pathogen
upon leaf and stem inoculation, indicating residual
heterozygosity of these varieties for chis trait. Though
susceptible they can be used as parents 1n hybridisation
programme to produce Phytophthora resistant hybrid
progenies. A few selfed progenies of both Pawnmyur 1 and
Suthakbara were found to be resistant to foot rot. Variability
in the progenics for foot rot resistance were observed and
seemed to segregate independenty indicating polygenic
nature of disease resistance in black pepper. Leaf and
shoot tip characters of 115 progenies of mapping
population of Panayur [ x Subkakara were recorded and
they tallied with characters recorded in nursery. Ratio
between susceptible and resistant progenies among the
segregating populations was 15:1. ISSR profiles were
developed for 96 progenies of segregating population

(Panniyur 1 x Subhakara) using four 1SSR primers.

ldentification of resistance to Phytophthora capsici

Use of resistant cultivars is an atrracrive and viable option
tn the integrated management strategy. The search for

the resistant source is a continuing process as

the germplasm collections is a major activicy at [ISR,
Among the wild accessions screened, five accessions viz.,
454, 656, 3093, 3099, and 3776 showed tolerant reaction.
Two (€ 71327 and € 1371) among the 17 culavars and one
(HFP 10) among the 31 hybrids showed tolerant reaction.
Previous studies have indicated chat the genes for
resistance are recessive, as crossing recessive parents
results in production of roleranc progenics. Thercfore,
seedling progenies raised both through selfing and
crossings were screened for disease reacrion. Open
pollinated seeds from 29 cultivars and 42 hybrids were
coltected and seedlings were screened at 3-4-leaf stage
using zoospore inoculum, Twenty-nine seedlings, which
survived after five months of inoculation werc

transplanted into polybags for muttplication.

Isolation, cloning and sequencing of Phytophthora
resistance gene (s)

The differenually expressed bands upon inoculation with
Phytophthora in a resistant host were eluted and
reamplified using the respective primers. The 3’ end of
cDNA was sequenced (Avesthagen, Bangalore) and the
sequences were compared with the decumenced
sequences. Efforts are being made to design primers for

amplification of the full-length gene.
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Amplification and cloning of R gene analogues from
black pepper using degenerate primers from P LOOP
GLPLA region of NBS

A 500 bp amplicon was consistently obtained from foot
ror tolerant black pepper variety /ISR Shakihi’ using
degenerare pnmers from P LOOP — GLPLA. The
amplicon was cloned in PCR XL TOPO vector and a

library of 48 clones was developed.

Inter Simple Sequence Repeat (ISSR) markers for
improvement of black pepper

Sixteen species of Piper were characterized using ISSR
markers. Qur of 12 primers tested. eight were found to be
suceessiul in amplifying the inter micro satellite regiony

of these sclected species and discinguish them.

3. CLIMATIC AND PHYSIOLOGICAL FACT-
ORS IN RELATION TO PRODUCTIVITY

Inter-annual yield variability in black pepper
particularly in the Western Ghats s mainly duc to
weather conditions during chat particular year. Hence,
it is essential ro understand the effects of weather and
other physiological factors like merabolite partitioning
and phorosynrhetic rare on production, which assumes
significance in the preseat scenario of global climate
change. The study of functional mechanism of
cultivars under changing weather will enable us t
select srable vaneties for furcher breeding

programmes.

(rop-Weather Relationship

The annuai cycle of black pepper growth was observed
during 2004-05 scason. Flowering commenced during
L' metcorological weelk (May 7- 13, 2004) which was
three weeks earlier as compared 10 previous year and
pikes were ready for harvest duning 2™ meteorological
week (Jan 8-14, 2003) as in previous vear. The chermal
time requiredd for maturity was 3625.8 degree days. The
ruinfall received during chis period was 4383 mm, which

wis 15593 mm higher chan last vear and evaporation was

BrLack PEPPER
330.4 mun and it was 109.8 mm less than the last year.

Black pepper production in Kerala was studied in relation
to annual rainfall. The data for 10 years (1993-94 to 2002-
03) was collected from Farm Guide, Government of
Kerala. Meun annuoal rainfall (2801 mm) and mean black
pepper production (57521.9 MT) for these years were
calenlared and deviations from mean were also worked
out. In Wynad District. one of the leading producers of
black pepper. annual rainfall showed a declining rrend

fror: 1998 to 2002, which inturn influenced black pepper

production.
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Yield of black pepper in relation to annual rainfalf in
Wyanad District of Kerala

Black pepper-weacher analysis was done based on
established statistical merhods.  Weather daga
{(TMAX) and (TMIN)
temperature, maximum (RHMAX) and minimum
{(RHMIN) relacive humidity and sunshine hours (SUNS)
for six ycars {1992-93 t; 1997-98)] and black pepper green
spike vield of Panniyur 1 for corresponding years were
collected. Weather data was obtained from Regional
Agricultural Research Station, Ambalavayal and yield

was collecred from secondary source 1.e., from published

[(maximum minimum

paper. Regression models were then developed. The
magnitude of relation was in the order of RHMAX >
TMIN » RAIN > SUNS > TMAX > RHMIN. In cthese
regression models, ‘Y’ differentiated with respect ro *t’

and indicated that rainfall had a positve significant
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association wirh vield (r’= 0.8399), maximum
temperature had a negarive significant relationship
(r*=0.6113), minirnum temperature had positive relation
up to 25 weeks and later it had a negacive etffecr.
RHMAX had a negative influence during first 17 weeks
and positive effeer at later parc of crop cycle whereas
RHMIN had negative relationship during entire crop
season, The SUNS exhibited negatve effect ac inicial
24 weeks and pusitive influence during later stage

coinciding with maturity.
Physiological and biochemical basis for productiviiy

Juvenile vines (< 1 yr) from five high yielding (Ace /1041,
813, OPKM, HP 780 & HP 14171) and five low yielding
(Ace 1757, 840, 1120, 4132 & 5349) black pepper were

used to study the partitioning of reducing sugars, roral

carbohydrates and scarch to stem and leaves during June,
September and Januvary. There was no significant
difference berween high and low yielders for partitioning
of reducing sugars, toral carbohydrates or starch vontent.
Malate dehydrogenase had two isoforms with values of
Rf0.07 & 0.12.

Gas exchange parameters viz., photosynthetc rate (A),
stomacal conductance (gs) and transpitation rate () were
measured in these accessions under low light (100 m
maoles) and under high light (1200 m moles). Under high
light conditions, high yielders showed higher
photosynchetic rate while stomaral conducrance and
ranspiration tatc was on par with low vielders. Under
low light condition, no significant difference was

vbscrved

HP 780 1041

OPKM HP 1017 HP 313 157 1358 4137 adg 1120
high yielders

low yielders

B Photosynthetic rate {p mole)
B Stomatal conductance

Transpiration rate {1 moles)

Gas exchange parameters in high and low yielding black pepper accessions under high
(12001 moles) and low light intensity (1001 moles)

HP 780 1341 OPKM HP 1411 HP 13| 1157 1358 4132 840 120

high vielders

low vielders
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4. NUTRITIONAL TRIALS AND ORGANIC
FARMING

1n recent years, organic agriculture is gaining
considerable importance, as both producers and
consumers show keen interest in organic produce.
Several of them have begun switching to this
raditional method of cultivation as a means o produce
safe food withour affecting the environment. In this
regard an expenment were initiarted to develop a
culrivation package for growing major spices

organically.

Organic Farming

Organic farming system in black pepper was shown to
increase sot Poand Zn availabilicy significantly as
compared o [INM and chemical systems of praduction.
The microbial population was alse high in organic systems
with a bacterial population of 24-80 x 10° cfu as corspared

to 2 x 10° cfu per gram of soil in chemical syscem.
Biofertilizer

Several efficient strains of bacterial species were jsolated
from black pepper rhizosphere baving becter ability for
niutrient mobilization such as N fixarion and P
solubilizavion. An efficient sttain of Azosprrifium was
studied for its N fixing ability and groweh enhancement
uncler incegraced nucricion system. In general, soif analysis
indicated that inital sratus of nicrogen, phosphoerus, and
potassium was higher irrespective of reatment imposed
during lase year. Azaspiredluam population was higher in bio-
fertilizer (Azospirilfum) inoculated plot compared to un-
moculated concrol. In the subplots. maximum Asgspiridtam
counts was recorded in the treacment with inorganic
nittgen 30%+Ca+Mg. Fresh berry yield was also higher
in the same rrearment. Howcever, it was on a par with
apphicacion of inorganic nitrogen 50%+ magnesium,
inorganic aitrogen 50% +calcium, inorganic nirrogen 50%
+zinc+boron+melybdenum and 1norganic nitrogen
3097410 kg FYM.

Brack PEPPER
Evaluation of Sulphate of Potash (SGP) as potassium
source on growth, yield and quality
Significant positive correlation among the forms of K o7z,
watcr-soluble, ammonium acetate extractable and nitric
acid suluble K confirmed rhe dynamic equilibrium among
different forms which was less in untreated plants. 1eaf
K showed a significant positive relation wich leaf Ca and
Znand pegatve relavon wich deaf Mg, Stenificant negarive
correlation of soll I’ with soil Ca and Zn, and a significant
positive correlanon of soll Mg with seil Ca and Zn were
observed. Even though ditterent forms had no significanc
corrclation wich the leat K content and vield, positive
relation was found berween non-exchangeable K and
yield. Fresh vield of black pepper (2.77 kg /vine) was
maximum in {25 % K as SOL However the treatments
were staustcally on par. Bush pepper responded positively
to MOP as significancly high' fresh yield was seen in this
treatment. Intetestungly, individual spike weight was

higher wicth SOP applied pepper plancs.
5. FOOT ROT DISEASE

One of the major production constraines in black
pepper is foot rot caused by Phyfaphthora capsici.
Strategies such as host sesistance, phytosanitation
other crop management operations, use of biological
control agents, chemical control measores etc were
exploited for the successful management of this

disease

Rejuvenation of foot rot affected plantations

It becomes ditficufr ro culcivare black pepper once the
field is affected by foot rot. An integrated disease
management strategy was evaluated with inpucs such
as biological and chemical creatment for foot rot control,
susceptible and tolerant varieties, organic and inorganic
nutrition applied in weeded (clean cultivation) and
unweeded plot (weed cover). After four years, the crop
stand was berter in plots with clean culcivacion
compared to plants in plots with weed cover. The
disease incidence was 20.8% under clean cultivation as

against 33.2% in plots with weeds.
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The plants under clean cultivation recorded higher
yield (738g/vine) when compared to the plants under

weed cover (607gf vine).

Migration of pesticides in soil, water and black
pepper

Translocation of P labeled potassium phosphonace in
black pepper was studied by soil drenching of diluted
radioactive fracer solution to the collar portion (4uCi *P
molar per liter} and also through foltar application by
smearing the solution containing the radicactive tracer
on the surface of the leaf. Autoradiograph showed that
potassium phosphonate migrated to different parts of the
plant from the site of application. By soil application,
the chemical was detected in whole plant within two
days after application whereas by foliar applicarion, the
compound reached the leaves in threc days and it took
five days to reach the roots. However, the compound

was not detected in the soil.

In vitro tesf for the compatibifity of fungal and bucterial
biocontrol agents against foot rot

In order to develop a consortium of bivinocutants for
MAnALEMent 6f pests, diseases and nemarodes 1n spices,
thirty seven rhizobacrerial isolates which were inhibirory
w0 Phytaphtbore capsici, Melatdogyne incognita rnd Radophofus
simills weee tested for their compatibilicy with tield
recommended ancagonistic fungus Frichoderina harziaunn
(MISR-1369). Twventy-five of the bacceria tested were
found to be compatible with liidioderma. However, 12
isolates of bacrcria inhibited the growth of 70 darsianum,

varying from 13,3 to 76.3%.

Economic viability of Trichoderma mass multiplication
technology

The mass production technology for fungal biocontrol
agent Lrichoderma harsianum with 10 years life period
vielded a Net Present Value (NPVY) of Rs.242618 with less
than two yeary of pay back period, 121% internal rare of

return and 1.84 BCR

Cost and returns for Trichoderma production

Component

Costs
Toral establishment cost

Total operational cost
Amortized initial investment cost @ 11%
Amortized land & building value @ 11%
Total cost of Production

Cost of Production {Rs/ ton)

Sost of production (Rs/ kg)
Returns

Total Trickoderma Production (ton)
Gross teturns @Wfkg
MNert retrns

Measgures of project worth

Net Present Worth (NPW) at 11% discount rate (Rs.)

Internal Rate of Return (JRR) %

Benefit Cost Ratio (BCR) ar 11% discount rate

Pay-back period (years)

Cost (Rs.)

281946
634435
47931
56263
738629
38213
38.21

19.33
1739700
747062

242618
121
1.84

<2
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Estimating the returns lo research investment

An investment of Rs.14.2 lakhs over a period of five

years to develop and commercialize mass
multiplication technology for Trichoderma harzianum
as a biocontrol formulation for control of Phytophthora
foot rot disease In black pepper generated a net
economic surplus (sacial gain) of 11.39 lakhs. After
six years of adoption, the observed maximum adoption
fevel would be 5% and the investment would return
an internal rate of recurn (IRR) of 19% besides the

benefit cost ratio (BCR) of 3.2:1.

6. IMPACT OF INTEGRATED DISEASE MANA-

Fifty farmers selected randomly from a list of farmers who

GEMENT OF FOOT ROT DISEASE

A study carried out to assess the level ot adoption,
diffusion and the impact of integrated disease
management of foot rot disease of black pepper in
Wyanad district indicated that since intervention by
ISR, 75 percent of farmers adopted application of
biccontrol agents and other integrated management

practices for the control of the discase.

sought informarion and inpurts on the said cechnology from

IISR constituted the sample for the study. Following are

the results, major conclusions and implications from the

seudhy.

Farmers were well aware about the symptoms and
devastating nature of the disease. However, cheir
level of knowledge on sciendfic concepts like
etivlogy, eprdemiclogy and scientific management

uf discase 1s relatively low.

Seveney three percent of farmers in the sample
apted for the use of oae oc ocdher chemicals prior o
interventien by IISR. Twenty seven percent
farmers were not resorting to any chemical control

other than cultural pracrices.

Since intervention by ISR, 75 percent of farmers
adopred application of biocontrol agents and other

integrated management practices for the control

.
0
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of the disease. One fourth of the sample

discontinued the practice after one time
ippheation. However, adoption of the practice was
limited only to symbolic and partial levet as against

precise scientific recormmmendations.

The mean adoption index score of the sample for

the total package of integrated discase management

methods was anly 0.61 indicative of only partial

adopaon.

I'he farmers reported a mean yield loss of 37.43%
prior to the adoption of the technology. The yield
loss reporced afrer the adoption of technology was
32.9%. The dilference in yield reduceion due o

the adoption of technology was 4.53%,

The crop loss due to diseases reduced by 8.43% in
case of respondents whe adopted the rechnology. At
the same time, the farmers who discontinued the
rechnology reported an increase in yield loss from
40.66 to 52.27%.

Organic agriculture movemenr which is gaining
momentum especially in Wyanad districr at grass
roats was one of the factors, which favoured the
adoprtion of alternative merhods of discase control
other than convennonal chemical control methods.
Development agencies, local organizations and
NGOs are promoting the practice of organic
agriculture. There is a clear indicarion that farmers
are resorcing to protective and conservationisc

MANagement as aZainst INPUT INTensive agneulure.

Traditionally farmers were following low external
input agriculture especially in black pepper as
compared to other cash crops in the region. Farmers
gencrally tack interest in replanting of old and

senile plantations.

The trade-off between technology ‘push’ and
marker ‘pull’ factors strongly influenced the
investment options on technotogy and labout inthe
“cropping systems". Drastic fluctuations in prices
and consequent lack of willingness of
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farmers to bear the uncertainty evidently
hampered the continued adoption of the
technology.

o The study clearly implies the need for supportive
policies, reforms and programmes from the part
of development stakeholders. Realisuc market
interventions in the form of product procurement,
assured marker and price support is the need of
the hour. Education and training programmes that
will reinforce farmer’s decisions on appropriate
scientific technology from that of a “trial”mode

to “confirmation” mode should be implemcnred.

7. NEMATODE MANAGEMENT

Siow decline of black pepper is a debilitating disease
caused by nematodes, especially root knot
nematodes (Meloidogyne spp.) and burrowing
nematodes (Radopholus similis). The external
symproms of nematode damage are non-specific such
as yellowing, stunting and wilting. However, very
characteristic symptoms such as galls, lesions efe. are
seen on roots, Nematode-affected plants are more
vulnerable to attack by other pathogens like
Prytophthora capsici.

Molecular characterization and genetic diversity in
nematodes

Molecular tools are helpful for accurate and reliable
taxonomic identification of nematodes. PCR-based
merthods are being standardized for this purpose. Isolation
of PCR amplifiable DNA from roor knot and burrowing
nematodes using two methods wiz. phenol-chloroform-
1soamy] alcohol method and sodium hydroxide digestion
method was standardized. The yield of DNA in phenol
extraction method varied from 852-495 ng ml"' for
population ranging from 500 to 10000 R.similis whereas
for M.incognira it ranged from 60-250 ng mi”. AZ60/250
rauo for the DNA preparation was in the range of 1.3 to
2.3. The rDNA was amplified using the 18S primers, P1

and P2., which yielded a single amplicon of size 1690 bp
in R similis,

Host resistance

Preliminary screening of 27 accessions comprising of 21
hybrids, six cultivated black pepper germplasm againse
R. similis was carried out. Of these two wild accessions
oiz. Ace. 3283 and 3290 and a hybrid HP 125 showed
resistance to the nematode. In a fie'd screening
experiment at Peruvannamuzhi, of the nine accessions
cvaluated only three accessions vix., Acc. 820 (1€ ™o,
316481), Acc. 7090 (IC No. 316635) and AP 39 were
healthy and free {rom ncmatode infestation for two years

after planting,

A tolerant variety of black pepper - HP 39 against R.

similis

Isolation and evaluation of endophytic bacteria
against nematodes

Seventy-three new isolates of endophytic bacteria
from black pepper were added to the collection of
endophytes. Rooss of black pepper plants harbor
maximurn endophytes compared to leaf and stem.
However, in /ISR Sha#ti, leaves harboured maximum
endophytic bacteria. Out of the 11 improved varieties
of black pepper, HP 813 possessed the maximum {cfu
8.5 x 10°) population of endophytic bacteria while the
lowest was found in Pasniyur 4. The bacterial isolates
were characterized based on colony morphology,
nematicidal activity, colonization behaviour etwc. [#
witro screening of 110 bacteria for nematicidal activity
against M. incognita was carried out. The mortality of
nematodes ranged from 0 w 31.0% and eight isolates
caused more than 20% mortality of the nematodes.
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[dentification of bacterial strains preducing DAPG and
HCN

Among the 89 isolates assayed fursuccinic acid uilizanon,
13 isolates were posisive. Succinic acid positive strains
were further screened for DAPG production, by
amplification of the genomic DNA using DAPG specitic
primer. But none of the strains were positive.
Interestingly, eight 1solates were positive for HON

production.
Field evaluation

Six bacrerial consortia were tested in black pepper nursery
and one among them: a combination of 19 strains in a
single consortium significantly suppressed R. similis
infestarion in the teoted cuttings and improved the grawth

of plants.

8. BIOECOLOGY AND MANAGEMENT OF
ROOT MEALYBUG

The root mealybug (Plawgcoccns spp.) is increasingly
becoming a serious problem of black pepper especially
in Wyanad and Kodagu Districts of Kerala and
Karnataka, tespectively. Studies on distribution,
bioecology and management of oot mealybug were

conducted during the vear.

Distribution

Surveys were carried ouc in 42 black pepper gardens at 14
locarions in Wyanad District in Kerala to study the
distnbunion of roor mealybug (Plarococcus sp.) on black
pepper. The pest infestation was observed in 16 gardens
at eight locarions. Apart from an undescribed species of
Planacoccus. P cirrr was also observed to infest roots and

bases of stems of black pepper.
Bioecology

The Vife histories of Plarococcus sp. and P citri were
studied. The duration of egg, larva, pupa, pre-oviposition
period and fecundity of females and morphometrics of
various stages were determined. Infestations of Planococcus
spp. were also observed on roots of 11 species of weed

plants (belonging to the famjlies Amaranthaceae,

BLACK PePPER
Araceae, Asteraceae, Cyperaceae, Euphorbiaceae,
Fabaceae, Graminae, Malvaceae, Nephrolepidaceae,
Scrophularaceae, Verbenaceae and Zingiberaceae) and
also on banana, coffee, Erythrinag sp. and rosewood,
especially dunng the summer period. Most of the infesced
black pepper vines were also infected with pathogens such
as Phytophitora capsici, Radophotus simifis and Meloidogyne
meognild.

Euvaluation of plant products

Eleven organic and plant products such as custard apple
seed extract, garlic extract, necm seed kernel extrace,
wbacea leal excract, neem vil, commercial neem produces
such as Achook, Neemgold, Nimbicidine and kerosene,
were evatuated for cheir anufeedant / inseccicide activity
agatnst root mealybug in laboratory bioassays. Among the
varions products, custard apple sced extract and tobacco

leaf extract were promising,

Screening germplasm for reaction to polhu beetle

One hundred and sizcy seven accessions of cultivars
and 57 accessions of hybrids of black pepper available
in the Germpiasm Conservatory maintained at
Experimental Farm, Peruvannamuzhi were screened
against polfu beetle (Longitarsus migripennis) to identify
sources of resistance against the pest. All the accessions
and cultivars and hybrids were found susceptible and
the incidence on the berries ranged from 1.7- 37.5 % in
cultivars and 1.8~ 32.8% in hybrids.

9. STUNTED DISEASE

Stunted disease caused by viruses is the third
important disease of black pepper. Surveys indicated
occurrence of the disease in all major black pepper
growing areas. Two viruses namely Cucumber mosaic
virus (CMV) and a Badnavirus were found associated
with the disease. Based on biological and coat protein
sequence studies CMV infecting black pepper was
shown to belong to subgroup 1B. Studies on vield loss,
detecrion and characterization of Badravirus were
taken up during the year.
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Loss in yield

The yield loss due to stunted disease was studied in a
fixed plot located in Polibetra, a hilly zone in Kodagu
District of Karnataka state. Based on severity, infected
plants were stratified into four groups and yield was
recorded in refation to canopy size of 10 €0 12 year old
Panniyur I variery. In the virus-infected plants, loss in
yield varied from 16 to 85%. Variations in the
constituents were seen among plancs showing different
fevels of discase severity, the least being observed in

severcly diseased vine.

1% .Ifr Estimation of yield loss due to stunted discase
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GIS Study

The percentage of disease ncidence in different regions
of Kerala determined chrough a survey was plocted on
the map using longitude and laritude in DIVA-GIS
software. It was observed that in ldukki and Wyanad
Districts, the percentage of incidence were very high
whereas, the incidence was low in ocher districtes.
Environmental factors like altitude, temperature and
rainfall were used wich DIVA-GIS to corroborate the
occurrence of vectors and disease. The resules indicated
that Wyanad and Idukki have higher alticude than other
areas and have comparatively less temperacure and
rainfall, which are conducive for the multiplication of
virus as well as the vectors. In lower altitude areas like
Kasaragod and Kozhikode Districts whete temperature
is high, the incidence of the disease is probably due to
infecred planting material. The GIS study was also

exrended to other districes fike Kollam, Malappuism and
Kocrayam Districts of Kerala and Kodagy Districr of

Karnataka to predice the incidence of the discase.
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GIS studies on distribution of stunted disease of
black pepper

Transmission of Badnavirus through citrus mealybug

Citrus mealybug, Planococeus citri (Risso), commonly
found associated with black pepper was shown to
transmit the Badnavirus associated with stunted
disease. The transmission of the virus was confirmed
by sympromatology and polymerasc chain reaction

using Badnavirus specitic primers.

] o i [ . [

Agarose gel electrophoresis of pelymerase chain
reaction (PCR) reaction products of mealybug
transmitted plants. Lanel: 500bp Marker DINA ladder,
Lane 2: PCR product from uninoculated black pepper
plant (negative control); Lanes 3-15: PCR product
from mealybug transmitted black pepper plants and
Lane 16: PCR product from badnavirus infected black
pepper (positive control). Numbers on the leftindicate
MW of marker DNA bands.
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Detection of Badnavirus through DAS-ELISA

Badnavirus particles were punified from virus infected
black pepper sumples showing typical symproms ot the
disease. Negarive staining of cthe punfied preparation
revealed the presence of cypical bacilliform parcicles wich
dimensions of 120 x 30 om, The antserum against
Badnavirus was produced in New Zealand white rabbic.
Immunoglobulin G (IgG) was punfied from che crude
polyelonal anciserum by affinicy chromarography. 1JAS-
ET.15A precedure was standardized tor the detection of
badnavirus infection in black pepper. A total of seventy
isclates of black pepper represenung different culeivars
aand regivns of Andhra Pradesh, Karnaraka, Kerala, Tamil
Nadu and West Bengal and 10 differenc species of Prper
maintained in the black pepper germplasm at IISR farm,
Peruvannamuzhi were used in the tests. Ameng chem,
17 isolates and four differenc species of Piper showed
positive reaction in DAS-ELISA. The variations in the
absorbance valucs obrained with differenc samples

indicated the varying concentration of the virus.
Amplification and cloning of Badnavirus

Total IDNA was excracted from che samples, which showed
positive reaction against Badnavirzs 1n [DAS ELISA using
Nucteospin plant DNA Kt (Machetey-Nagel, Duren,
Germany). Five oligonucleotide primer pairs designed for
different conserved regions among Badnavires were used
i POR. Of this, ealy one paic was successful 1o the
amphiication, which yielded u fragment of 750 bp while
no such band was seen with healthy black pepper samples.
This PCR product was purified. cloned into pPCR Script
Amp SK {(+) Vecror (Stratagene, TajJolla, CA, UUSA). The
competent £. coft {strain DHS) cells were transformed
by following standard molecular biolegy procedures.
Recombinant clones were identified by restriction

endonuclease digestion.

Molecular characterization of CMV infecting Indian
long pepper and betel vine

Occurrence of CMV in Indian Long pepper and betel vine
were confirmed chrough ELISA. In order to know the

relationship of CMYV infecting these crops with CMV

Brack PEPPER

infecoing black pepper, the coat protein gene of these
isolatcs were amplified through RT-PCR. The PCR
product was purnified and cloned in to pPCR Script Amp
(8K+) veeror. Selecred positive clones were scquenced
by sutomated sequencing facility ar Avestha GenGraine

Technologies Pyt T.d, Bangaloce, Tndia.

In both the cases, the sequenced region contained a single
open reading frame of 657 bases that could porentially
code fora protein of 218 amine acids. Pair wise comparison
of CP gene sequence of CMV infecting bete) vine and
Indjan long pepper showed 100% sequence identities both
at pucteocide and amino acid levels indicating their
common origin. The coat protein gene of both the isolates
was compared with coat protein genc sequences of
available CMV 1solares belonging to subgroup I and 11
from India, and a few representative isolates from other
parts of the world, at the nucleotide and amino acid levels.
CMV solates of both Indian long pepper and betel vine
showed 93-97% and 95-99% identicy at nucleotde and
amino acid level respectively with CMV isolates belonging
to subgroup 1 while an identity of 71% and 79% was
observed with only onc available CMV 1solate infecting

Liliwm belonging to subgroup 1L, from India.

An jdentiry of 89-94% and 93-99% with selecred CMV
isolates from other parts of the world ar the nucleoude
and amino acid levels respectively were seen with
subgroup I isolates whilst the identity ranged from 7 -
76% and 77-79% with subgroup I isolates. The resules of
multiple alignments based on coat protein amino acid
sequences were used to generate a phylogram ilustrating
phylogenetic relationship. Phylogram showed two distinet
clusters cleurly separating isolates belonging to subgroup
[ and II. Further, among subgroup 1, isolates originating
from Indian lopg pepper and betel vine were more closer
to MV isolate infecting banana foltewed by black pepper
in India. In general, among subgroup I, CMYV isolaces
originating from the same geographic area were more
closely clustered compared to i1solates from different

geographic area.
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Multipie alignment of coat protein amine acid sequences
of Cucumber mosaic virus (CMV} isolates from P longum
PO and P persts (’b) with other Indian isolates. The
alignment was generated by Clustal W. Asterisk indicates
identity and dash indicates deletion at a given positioa.
Designations given w cach isolate: Ph, P perle: P, P
fongum, Ba, Banana; PhyM, Physalis minima: 10, Datwra

S0 Pnc B wigrum; Vb, Henbane: Ain. Amaranthus sp; Li.
1..?)!;!{}?1 Sp-

The sequence comparisons and phylogram clearly showed
that bath My isolates used in this investigation belong to
the « RN .

© subgroup IB. This is the firse repott on the molecular

char H ~ . . . . .
acterizacion of Cucumber mosaic virus infecting Indian

] :
ONg pepper and berel vine from India and elsewhere.

Detection and identification of phytoplasma
causing phyllody disease

FPhyllody disease is characcerized by malformacion of
spikes into small {eaf like structures. [dentification
of the phytoplasma assoclated with disease was taken
up. Using polymerase chain reaction (PCR}Y, the
phytoplasma was detected in black pepper with
phyllody symproms. A 1.20 kb DNA fragment
encoding the portion of phyroplasma 168 rDNA
consistently amphified by nested PCR was cloned and
sequenced. The sequenced region contained 1230
nucleotides. Sequence analyses showed that the gene
was most closely related to members of aster yellows
group (1650 1) of phytoplasma. The sequence identity
with members of aster yellows group (16Sr ) was >98%
while that with members of other groups (165r 11 wo
16Sr XV and other undesignated groups) ranged from
88 to 96%. On the basis of sequence identity, it is
concluded that phytoplasma infecting black pepper
in India belongs to aster yellows group.

BaDL

Radial tree drawn by Neighborhood Joining Bootstrap
method in Clustal X (1.81), illustrating phylogenetic
relattonships based on the multiple alignmencs of 1.2
kb sequences of 165 rDNA from 29 distinct isolates
of phytoplasma representing different groups and
black pepper isolate (BPP). Adboleplasma laidlasii was
used as the outgroup. The bootstrap values are shown
at the individual nodes.
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10. MECHANISM OF DROUGHT TOLER-
ANCE

Since black pepper 1s mainly grown as a rainfed crop,
it suffers from acute water shortage during summer
months. In this context, identification of drought
rolerant varieties and thetr physiological basis assumes

significance

Screening of 138 black pepper germplasm accessions were
carried our bascd on relative wacer content (RW(O),
membrane damage and chlorophyll fluscescence
characternistics. Accessions with relative water content
70%, membrane leakage <8.5% and stable fluorescence
values ranging from 0.6 to 0.7 afrer 20 days of stress
induction were considered as relatively tolerant, Some of
the olerant accessions identified were Ace. 4788, 50606,
5085, 5619, 5669, 4183, 1430, and /496

Chiorophyll fluorescence values were relatively stable
(0.6-0.75) in rolerant accessions when compared 1o
suscepuible accessions wheeh shawed lower values during
farer srage of stress. Protein profiles of cwenty refauvely
tolerant and ten susceptible accessions were analyzed
borh under control and srressed condirions. In general,
protein pattern remaincd same alchough there was
difference among accessions fot oneftwo proteins.
Thicker bands were observed in some of the tolerant

accessions compared to susceptible ones. Catalase

Brack PEppnr

showed one band with 0.6 to 0.7 em width, which was

common for both high as well as low vielders.

11. QUALITY EVALUATION AND POST
HARVEST TECHNOL.OGY

As a quality pararneter in black pepper importance is
given to grade, bulk density, colour etc. Among the
chemical quality parameters, oil, oleoresin, aroma and
pungent principte (piperine) are internationally

recognized for export market

Quality Fvaluation

One hundred and thirty black pepper accessions and eight
wild accessions were evaluated for oleoresin and piperine.
Oleoresin content ranged from 5.6 to 19.5% and piperine
content from 1.2 to 3.9% in evaluated accessions.
Accessions with oleoresin content above 15% are K5-/47,
1602, 4073 and KS-727. Wild accession W-3007 conrained
8% oleoresin with 5% piperninc. All other accessions had
piperine content below 4%.

Grade and bulk density

The major black pepper grades based on size of the berries
are TGSEB (4.7 mm), TGEB (42 mm) and Malabar
Garbled (MG T and IT - 3.8 mm). Samples frem sixry-
rhree black pepper accessions were evaluared for therr
size. Most of the samples had 4.2 mm size and below. AP
780, OPKm and Ase. 1216 were some of the common

accessions. which shawed 4.7 mm size.
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12, COST OF CULTIVATION

The cost of cultivation of black pepper was estimated  of more than two even afrer rhe price fall for the

Pepper growers of Kerala earned the benefit cost ratio  commodity during the current year.

Cost of cultivation of black pepper per ha.

[tem Price / Establishment cost  Maintenance
Unit Year 1 Year 2 Year 3 (1-3yts) cost (4-20yrs)
(Rs.) . Qty Value Qry Value
(Rs.) (Rs))
Labour (man days) 110.00 148 81 83 306 33660 162 17820
Planting material (Nos.) 6.00 2000 0 0 2000 12000 0 0
Standard (nos) 10.00 1000 0 0 1000 10000 0 0
FYM (kgs) 3.00 500 500 500 1500 4500 500 1500
Fertilizer:
Urea (kg) 4.90 70 145 220 435 2132 220 1078
Rock Phosphate (kg) 2.85 48 95 144 287 818 144 410
MOP (kg) 4.66 9 60 280 430 2004 280 1305
Plant protection:
1. For drenching (Lir.) 0.46 2500 5000 10000 17500 8050 10000 4600
it. For spraying (Ltr.) 0.55 0 1000 1000 2000 1100 2000 1100
iil. Need based 750 750
Tying Material (value only) 1100 0 1100 1200
Mulch material (kgs) 2.00 0 500 1000 1500 3000 1500
Interest on working capital @11% 699 1511 2966 5176 3439
TOTAL 84290 34702
Amortized value of est. cost @ 11% 10620
TOTAL COST OF CULTIVATION . 45323
Cost of cultivation Rs./kg 30
GROSS RETURN 70 105000
NET BENEFIT (Rs.) 59677
BCR 2.32
Note:

[. Recommended package of practice is combined with the actual survey information to work out rhe present cost.
2. Assumed vield (dry) per vine = 1.5 kg
3. Number of stands per ha, = 1000 nos
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Field reaction of forry-rwo accessions against leaf blighr caused by

Colletorrichum glocosporioides revesled that APG 431, APG 437 and Apg

746 werc moderately resistant whereas the APG 494, Green Gold and APG

| VIRIDAMONI 437 were resistant, Two of the seventeen new hybrids screencd apuinse

muosaic virus were found to be resiscant in che inirial sereening, Reg;mi':ng

the other quality parameters che accessions exhibited wide variahilicy foc

MR | | volatile o1l content (4.3 to 7.6%) and alpha terpinyl acetate content (31.5

(L rt it ol | . 10 42.6 %) APG 436 showed highest volatle o) content of 7.6 per cene,

Accessions with more than 6.3% oil were CP. HY-2, NHTY-35, NHY-2, NITY-
7 and CCS-/

Eleven speties representng five major genera iz, Amomum subulatum,
A, aromaticem, A. ghaticum, A. wicrolephanum, A, tnoolucratum, Alpinia
Wl eh e (AR Womoaloire galangal, A. purpurea, A. mutica, Aframoinmm melegueta, Hydyckinm
ikl W (IR corgnarium and Flettaria cardamamum were profiled for pelymorphism
Iyladumpan (TCRD, The present using 30 RAPD and 12 ISSR primers. Good polymarphism was noticed
Mk comprise J in the profiles of all the taxa studied. £ cardamoman is clustered with A,
subulatum and A, microstephanum indicating that Amomam s closest to

cultvated cardamom.

Five accessions were collected from Kodagu Volecular profiling of Lletturia cardamomum
(Karnaraka) during this year, which includes

a precocious bearing land race

e Bl 1T 5 | (. K-KHI . i RIA]

el
Cardamom capsules - Green gold for farmers
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CARDAMOM

— P am—— divatiun wf elite lines for vield and disease reaction

forally 59 selections and 11 hybrids were shor listed based
i : =1 on preliminary vield trials and their reaction to diseases.

= = == ' These selections were clonaily muldplied and four QYT
e were planted based on their vegerative and yield ateributes.
= In CYT I yield analysis indicated that five hvbrids APG
" 337, APG 366, NHY3. APG 395 and APG 398 were superior
to [ORS-3, APG-298 and APG-296. In the CYT 11 two
Malabar elite accessions were superior to control with yield
of 107 and 1.03 kg green yvield per plant.

— Te obtain desirable recombinants having high vield,

carried out berween rwvo ‘katee' resistant selections, APG-
306 and APG-310 and Green Gold, APG-259. The crosses
were effecred in four combinations (both direct and

‘ 1 ——— superior quality and ‘katre’ resistance, hybridization was

_‘ — > reciprocal). One thousand sixty six I seedlings have been
—— = raised from the above four crosses.

I g Fal S
S e - High yielding elite lines of cardamom
e 3. SOILL, CLIMATIC AND PHYSIOLOGICAL
0.62 0.71 0.81 ; ; _ : ;
Cosfficient FACTORS IN RELATION TO PRODU-

Dendrogram showing genetic relationship among CTIVITY
cardamom accessions .
Curdamom habivar is under chreac due to spatial

INETIC IMPROVEMEN variahiliey in ranfall diseribution and destruction of
furests. It is important (o conserve resources like soil

L vepetarively propagated emp. e i el waker for sustiinable production and presernve the

[ i ey Falaeiclisarion wich the Wahiicar, Quanrification of physical and physiological

cul Enlrivars sties provides ample scope oo fictors will enable us o develop ideal arop for

whicving the desired yield,

Assessment of soil and water conservation measures

pucropropaeaton oo produce large nambet Planting of cardamom in contour staggered trenches recorded

nrine materials. Breeding higher yield compared to planting without renches. Run off

ive heen concentrared to develop and soil loss recorded using multislot devisors indicated thae

. ot zod fiieh vielding vbids cardamom plot with contour staggered trenches {2 m x D45
Coiiseuse FaSESUDT i EIT YL 12 ! . .
m x 0.30 m) in alternate rows recorded less runoff (43.8mm?}

and soil loss (148.09 kg/ha) than in fallow which recorded
maximum sunoff (216.0mm}

1ol high vielding varunes from open
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CARDAMON

and soil loss (944.12 kg/ha), Ocher groweh parameters such  once in 12 doys (395kg/ha) and once in 15 -Z|:l‘:|‘-'-l-.:l:h.75kd

as plant height, number of leaves per clump and number of  ha) as compared to control (224 Tkg/hu)

tillers per clump did nor vary significantly among the

treatments. Besides trench syseem of planting was superior il

over pit system of planting which recorded mauamum run ‘

off {78mm} and soil loss (A89.5k el Investment un the technological package sugoested for
soil-water conservation in cardamem based cropping
system in Kodagn Districr of Karnataka gave s net return

In spite of early imitiation of panicle and poor setting at of Rs.11159%ha. while it was onlv Rs.56186/ha in nom-

early stage. daily drip itrigution @ § licer/plant recorded adopted farms

higher vield 573kg/ha followed by sprinkier irrigicion

Comparative economics of cavdamom cultivation in adopted and non-adopted farms for svil water conservation measures {Rsfha),

Withourt technology Wirth technology Percent

Particulars Value (Rs) Value (Rs) change
Amortized establishment cost @ 119% 5217 6982 33.83
Amortized value of farm pond @ 1% - 110507
Amortized value of sprinkler system @ 11% - 8500*
Irrigation cost - 5700
Manure/FYM 2838 8659 205.11
Neem cake - 1734
Fectilizer 2251 3787 68.24
Plant pratection 3963 4243 7.07
Labour 22695 56100 147.19
Tortal cost 36964 106755 138.81
Return (Yield) 93150 211500 127.05
Additional income trom hedge crops - 6848
Gross recurns 93150 218348 134.40
Net returns 56186 111593 98.61
Measures of project worth
NPV (Rs.) 480856 166798
BCR 1.95 1.77
IRR 140% 121%

Note: Govt. subsidy (50% of the cost for faron pond {Size: 7.5m x 7.5m x 3.m) construction and 25% of the cost for
irrigation equipment} is not taken into account.

,’E AT b 1 &% ™ o« 1N (3] i " N | . i !
. L LI L ¥ v | | - ! i

Twenty-five genowypes, which are under critical yield
evaluation, werte screened for relative water content,
specific leal weight, and stomacal coune. Reduction in
relative warer concent vanged from 14.73-42.75% wirh 3
mean of 24.5%. Specific leaf weight ranged from 4.67-6.24
mg/em? (mean 5.27). Stomaral count at 60x magnification
: ranged from 4.72-19.0 {mean 11.63). Among 5ix accessions
a developing sohni nitesd for ot - subjected to moisture stress, green goid and compound
condition panicle 7 recorded less reduction in green leaves under
stress. Plant height and number of aliers per clump did not
vary significantly between rreatments.
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Nine accessions, including a very bold
rhizome type (Wyanad), three extra bold
types (Aronachal Pradesh), one Zingiber
macrostachyum and one Z. zerumber
{Kaullam), were collected. Six hundred and
SIXTY TWO accessions are being maincained
in the repository.

Evaluation of 12 ¢xotic collections from
Ncpal indicated rhar their mean yield per
3m® bed ranged from 11.9 kg to 15.5 kg of
fresh rhizomes with dry recovery of 23 -
25.9% and crude fibre content of 1.5 -
3.9%. Among the exotic collections, Acc.
578 performed better in terms of yield
(15.25kg), low crude fibre (1.5%) and
oleoresin (3.6%). In another experiment
involving 13 high oil and 7 low fibre type
ginger accessions, the best was Age. 762
with an yield of 18 kg bed™! giving 23.30%

_dry recovery with high oil content (2.3%),
low fibre (2.7%) and highest oleoresin
content (6.6%)

A promusing ginger accession 378

Organically grown ginger was compared with those produced through
integrared and chemical way of production. The mean yield recorded in
ginger (var. Varadz) was 7.5 kgf/ 3 m* with a reduction of 25% and 22.8%
rhizome yield as compared to chemical and integrated farming,
respectively. Foliar infection wich Phvllosticta sp. disease was the major

constraint noticed.

[n ginger, critical concentrations for seil and foliar zing levels to obrain
profitable vield were calculated using Cate and Nelson's graphical
method. The results indicated the critical concentration to be 2.1 mg kg’
" for soil and 27 mg kg' for leaf. The effect of application of Zn in
combination with phosphorus to alcer the soil and leaf P/Zn ratio for higher
rhizome yield was also studied. Application of Zn w soil decreased the
soil P/Zn raue significantly up to 1.03 in ginger as compared to control
and foliar applications where the racio was up to 6.21. The leaf PiZn
ratio ranged from 35.6 in plant sprayed twice with zinc to 80.7 in single
spray, which was on par with soil Zn application (77.4). Significantly higher
yield of 10.7 kg bed”’ was observed when P,O, was applied @ 50 kg ha™
along with one fohar application of Zn @ 0.25% or soll applicarion of Zn

{9.9 kg bed?). A significant positive correlation

mmﬂmﬁummq




-nng leaf P/Zn ratio and ginger rhizome yield (0.563%%)
a significant negative corrclation between soil PfZn

| atio and leaf P/Zn ario (0450*%) and yield (:0.415%%)
was observed.

MNutricn!

Ginger yield was targeted to achieve 10, 15 and 20 kg
fresh rhizome yicld for 3 m* area and  the realized
yield from cach of the rarger was 11.04, 11.93and 12.2
kg, respectively. Deviation from rargers was +10.4, -
20.4 and -39.0%, respecrively. Targered nutrient
schedule increased the vield by 28-42% aver

recommended dose.

Path

Rhizome ror affected ginger samples were collected from
Wyanad and Calicur (Kerala), Kodagu and Dharwad
(Karnataka), Raigarh (Chattisgarh), Potrangi (Orissa),
Kumaraganj (UP), Sikkim and Gudalur (Tami! Nadu).
Pathogen causing soft rot of ginger was identified as
Pythiym myriotylum. Twenty-nine 1solates of Pythium
isolated from various locarions in the country were

characterized by adopting certain phepotypic and.

molcenlar methods. Besides, the isclates were assayed

for their pathogenicity on ginger.

Resistance against bacterial wilt : A reliable screening
procedure is important prerequisite for developinga stable
resistant variety. In the absence of very effecuve field
contrel of bacterial wilt and rhizome rot complex,
programme on development of disease resistant varieries
becomes very imporrant. Till date more than 600
accessions of ginger germplasm were screened against
bacterial wilt pathogen as well as soft ror pathogen without

any successful resistant line.

During 2004-05, forty ginger accessions obtained from
Nagaland were screened against bacrerial wile using soil
inoculation method. None of the germplasm was found
to survive the disease. A simple screening procedure was
developed for large-scale screening of ginger accession
for bacrerial wilt resistance. However, disease escapes
were found during the course of screening. Disease
escapes were found due to be failure of the parthogen to
sustain its threshold population to cause the disease which
necessittes three rounds of inoculation with the pathogen
during initial stages of screening. A simple PCR confirmed
the absence of the bactenal wilt pathogen in the escaped
accession, which succumbed to wilt upon repeated

inoculation
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280 bp specific for B. solahacearum

PCR based assay confirmed the absence of pathogen in escaped accessions

M. 500bp Jadder , Lane 1: soil IDNA from pot completely infected by bacterial wilt, Lanc 2: soil DNA frum pot complerely
infected by bacterial wilt, Lane 3: soil DNA from where plant survived pathogen inocularion, Taane 4 DNA {rom pot complerely
infected by bacterial wilt, Lane 5: Bacterial wilt affecced soil (Ambalavayal). Lane 6: Bacrerial wile atfected soil (Kalperta),

Lanc 7: Positive control

Resistance against softrot : Rhizome ror porenaal of
30 Pythium isolates were assessed just by observing che
rhizome rot rather chan the rypical soft rot and yellowing
symproms. T'he ability of the parhogen to cause rhizome
rot was calculared by a formula as furnished below. Among
the isolates evaluated, Pythium deliense and Pythium
myriotylem was found to completely rot the chizomes. The
rhizome yield under inoculated conditions can be

considered while scoring for resistance.

Rhizome vicld
without pathogen =

Rhizeme vield

. with pathogen
Rhizome rot p &

potential

x 100

Rhizome vield wichout
pathogen

At least some of the pachogens like Ralstonia and
Fusarium are rhizome borne on ginger. Movement of
rhizome from one location to another is primarily
responsible for disease spread across the ginger growing
regions. Therefore, a simple rhizome heat treatment,
termed rhizome solarization procedure was standardized
by exploiting renewable sunlight. Initial trials with small
volumes of rhizomes yielded very promising results,
which was scaled up ro accommodate large volume of
seed rhizomes.

Isolation and evaluation of endophytic bacteria from
ginger: Thirteen additional rhizome associated

bacteria isolated from ginger were found to inhibic the

growth of Pythiem and Ralstonia solanacearwn in vitro.

Genetic diversity of rhizobacteria: Molecular
characterizacion of 39 isolates of rhizobacteria, diversc in
their morphology, phenotypic characters, antibjoric
resistance and thelr anragonistic activity wos completed
ARDRA rep-PCR. In
discriminatory Rep-PCR. the 39 strains were grouped in

through and the highly

to 33 clusters at 70% similarity coefficient.

An iz oriro experiment conducted te study the murual
interaction among cthe rhizobacterial strains effective againse
different pathogens affecting ginger revealed the co-
cxistence of few rhizobacreria (fc) in a common
multiplication medium. The PCR assay furcher confirmed
the exisrence of the bacrerium in the bacterial consortium

M 1 2 3 4 &5 6 7 8 9

Restriction profile of 16-23s tntergenic region of rhizobacteria
and their consortiwm (FC) using Mspl

M: A DNA cur with Eco R1 and Hind LI, M2: 500 bp DNA
ladder, Lane 1 : DNA from baceerial consortium, Lane 2:
1ISR360, Lane 3 : IISR44, Lane 4: 118R6, Lane 3 118R10,
Iane 6: IISR11, Lane 7:1ISR 51, Lane 8: [ISR35, Lane 9:
Negative contrel
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Anintegrated disease management trial involving rhizome
solarization as well as hacterial consortium resulted in
higher yield of thizomes with less of soft rot intidence. In
order to meet the requirement of bulk rrearment of
rhizomes for disinfecrion, rhizome solarization
methodology was modified wherein the bulk of the
rhizome material was spread on to the polythene sheet
{100-200kg) directly under sunlight. T'he rhizomes were
covered with another shcet of polythene sheet and che

borders were sealed with wet soil or mud. The lechal

GINGER
temperature for Ralstonia solanacearum was achieved
within 60 minutes when the rhizomes were exposed from
12:00 noon onwards which recorded a temperature of 46-
47°C2 for about 30 minutes. This methodology is easy and
can accommodate large volume of rhizome material for
heat treatment ar a time. Hence the large-~scale adoption
of rhizome solarization by the farming community was
made possible. The solarized rhizome recorded higher
germinarion and yield when compared to unsolarized
rhizomes. Wich regard to disease, bacterial wile was very
negligible in the ficld where only one clump in the

untreated control recorded bacterial wilt.

Effect of integrated rhizome solavization and bacterial treatment on germination and yield of ginger.

Germination (%)

Yield (kg/bed of 3x1m?)

Treatment Solarized Unsolarized Mcan Solarized Unsaolarized Mean
(45-47-Cf (29¢CC) (45-47Cf (29°C3)
30min} 20min)
Bacterial
consorrium 1 94.0 88.3 91.2b 9.1 10.1 9.6a
Bacternal
consortium 2 96.1 91.6 93.8ab 9.9 8.8 9.3ab
Bacterial
consortium 3 86.7 88.3 87.5¢ 7.7 7.2 7.5¢
Bacterial
consertium 4 93.8 96.7 95.2a 8.3 8.7 8.5ab
Bactcrial
consorium 5 929 92.0 92.5ab 89 7.8 8.3b
Trichoderng
harainmnm as .
soil drench 940 88.3 91.2b 10.1 R.2 9.2ab
Mean 929 90.9 91.9 9.0 8.5 8.7

¢ Data with same leccer designation are not different
according to posthoc rest ar 95% confidence level

¢ Bacrerial consortium was applied three times at
monthly interval from plantng onwards.

¢+ Only one clump in the untreated plot recorded
bactenal wilt during the entire season

+ Ingeneral, incidence of soft rot was very meagre. Stray
incidence of leaf spot antd bigh incidence of shoot borer
was recorded.
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Rhizome solarization for bulk of seed rhizomes

*Rhizomes covered with the polythene shect and edges seated.
Afier achieving 48°C the rhizomnes are to be removed from
polythenc sheet gquickly

Dried leaves of Serychnos nux-vomica and Glycosmis
cochinsinensis that wefe promising as storage matenals for
the management of rhizome scale of ginger were evatuared
alone and along with sawdust (1:1 proportion} afrer dipping
of seed rhizomes in quinalphos 0.075%. The trials indicated
that storage of seed rhizomes in S, nux-vomica and sawdust
in 1:1 proportion was more cffecdve for obraining a higher
recovery of rhizomes (74.5%), whereas, storage in 5. nux-
vomica alone resuleed 1n higher number of sprouts (60.5
sprouts per 1000 g) and lower population of rhizome scale
(0 rhizome scale population).

Ideniificarion of soin

Five hundred and fifty five accessions of ginger available
in the Germplasm Conservatory maintained ar

Experimental l'arm, Peruvannamuzhi, were screened
identify sources of resistance against the shoot borer. Opa
accession was free of pestinfestation on the pseudostemg
four accessions had less than 5% infestation on the.
pscudostems and the percentage of incidence on the
pseudostems in the remaining accessions ranged FFOI‘H:.
5.1% to 35.3%.

An integrated technology developed earlier for the
management of shoot borer of ginger involving pruning
and destruction of infested shoots ac torunightly
intervals during June-July and spraying of malathion
(.1% at monthly intervals during August-Seprember
was validared at [!SR Farm, Peruvannamuzhi. The
trials indicated that the incidence of shoot borer was
lower in the integrated and chemical methods of
management (4.7% and 4.6%, respectively) when
compared to contrel (11.9%). Howcver, the yields were
only marginally higher in the plots where the integrated
method (4.8 kg/bed of 3 x 1 m) and chemical mechod
(4.6 kg/bed of 3 x 1 m) was adopted compared to contral
(4.5 kg/bed of 3x 1 m)

Forty-eight ginger germplasm accessions were screened
against root knot nernatodes. Ninc of them which had an
EMI <2 were short-listed for further screening. Out of the
four accessions vrz. Aac. 36, 48, 59 and 21¢ planted in micro
plots for confinming their resistance to rooe-knot nemarodes,
Acec.36 was superior. However, none of chese accessions were
superiot to the controb i yield in spite of their resistance to

root knot nematodes

Ten promising iselates of rhizobaceeria (1SR 6, 1ISR 13,
ISR 51, TISR 522, TISR 658, VISR 853, 1ISR 859 &
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y "1 using ginger (co Himachal). The bactenial suspension
10! cfu/ml) mulriplied on nutrient broch, was drenched
[ =£5 | / bed twice, immediately alter sowing and alter

months. None of the isolates significantly improved

' Among the nineteen ginger accessions cvaluated, o1l
. content ranged from 1.3 to 3%, oleoresin 3.4 to 8.7% and
crude fibre 2.4 10 7.0 %. Acc. 694, 695. 633, 632 and 630
" had oleoresin above 8.0 % and crude fibre above 5.0%.
Stacistical analysis indicated a positive correlation
berween oleoresin and crude fibre content and negarive

correlation berween crude fibre, carbohydrate and scarch.

Simple correlation coefficients between ginger quality

parameters
Oil Oleoresin  Crude Carbohydrate
fibre
Oleoresin 0.817**
Crude fibre  0,459* G.746**
Carbohydrate -0.401 -0.650%F  -0.784%#
Starch -0.206 -0.397 -0.640%%  Q.B07**

* P<c0.01;* P<0.05

a

GIS studies

Caleil

GIS methodotogy helps o interpolate areas with the highest

probabiliry of varicral diversicy or suitabilicy of cultivation.

When rainfall is considered, the whole Kerala, Mizoram,
Nagaland, Meghalaya. Sikkim and North Bengal and
Orissa are very suitable but Karnataka, Maharastra and
Arunachal Pradesh are only partly suitable. The Eco-crop
mode] for crop suitability drawn wich DIVA-GIS showed
that Kerala, Mizoram, Manipur. western part of Karnataka
and Maharashtra are excellent for ginger cultivation
whereas Orissa, West Bengal, Meghalaya, Assam are very
suitable. Suitability is marginal in case of Tamil Nadu

and Gujarat.

i *-‘_\
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Eco-crop model of ginger showing environmental suit-
ability of ginger cultivation drawn with
DIVA-GIS.
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(. haritha. Turmeric DNA bank with 232 samples was established at ISR
Forty-tive turmeric samples were evaluated for oil, oleoresin and curcumin
content. Oil contenr ranged from 2.8 to 8%, oleoresin 8.5 1o 14.4% and

curcumin 1 ro 5.9%.

e
2
2

Density gradienr centrifugation using sucrose could locate PAL in

the ditferent sub fractions of microsomal parricles o/z., endoplasmic
reticulum and plasma membrane. PALL could be purified ro 157 fold

from the crude excruce of curmeric feaves afrer (NHJZ 50,
precipitation and two chromatographic steps followed by column

h I chromartogsaphy

Eleven accessions from Arunachal Pradesh

and Kerala were added to the germplasm
repository, ncreasing the total number of  Substrate concentration: K valuc for the reaction-involving PAL was
accessions to 936. The ones from Kerala  estumated o be 0.33 by drawing a double reciprocal plot with 1/v versus

were idenutied as Currame aromarica and {/s, as the slope of rangents to the curve.

PAL activity (units)

pH Temperature (‘'C)

Effect of temperature and pH on PAL activity



Temperature and pH': Effect of cemperature oo the ACLIVITY
of enzyme showed maximum activity at 25'C ambicnt
(888.9 x 107 units). Regarding pH, the maximum activiry
of PAL was scen at pH 8.8, with 876 x 107 tnics.

Effect of inhibifors: Phenolic acids and their analogues could
inhibit PAL aceivicy wich molarities ranging from 0.03 to 1.0.
Trans- cinnamic acid (1M} reduced the actvity to near zero
levels. Partiat inhibition in enzymec activiry was seen at lower
concentrations. In contrast to cinnamic acid, ferubic acid and
coumaric acid did not completely abolish the activiey.
However, exogenous addition of chlorogenic acid gave

complete inhibition ar all moralites rested.

The effece of application of Zn in combination with
phosphorus to alter the soit and leaf P/Zn rato for higber
rhizome yicld was studied on turmeric. The soil and leaf
P/Zn ratios obscrved in turmeric ranged from 0.7 to 6.87
and leaf P/Zn ratio from 63.2 1o 129.4. Significantly highest
rhizome yield of 21.6 kg bed™! was observed with one foliar
applicatton of Zn @ 0.25%, which was on par with soil
application of Zn (20.9 kg bed™). Application of P had no
influence on the vield. Yield also showed a positive
correlation with leaf P/Zn and a negative correlation with
soil PfZn ratio.

Turmeric was targered with 15, 20 and 25 kg fresh yield
for 3 m? area and vield realized was 26, 24.2 and 26.6 kg,
respectively. The deviation from the fixed rargers was
+73, +21 and +6.3% respectively, with 3448% increased
vield over recommended fertlizer schedule.

Turmeric was grown organically and compared wigh
integrated and chemical merhod of production. In organie
farming, nutrition was supplemented by applying FYM,
vermi-compost, ash and rock phosphate. Disease
management was attempted by Trickederme ang
Pseudomonas sp. as bio contrel agents for rhizome rot,
Turmeric (var. A/eppey) has recorded a mean yield of 155
kg/ 3 m’ under organic cultivation with a reduction of
15.3% and 22.7% rhizome vicld as compared to the

conventicnal and integrated systems. respectively.

Rhizome rot affecred rurmeric samples were collecred
from Kumaraganj (UUP), Medak (Andhra Pradesh) Sikkim,
Gudalur (Tamil Nadu), Satara (Maharashera). Pacthogen
causing soft rot of turmeric {Maharashera sample) was

identified as Pythium myriorylum.

Turmeric (Gurcamea longa) was found e be a host fur ginger

strain of B. solanacearum under actificial inoculatien.

Among the seven different endophytic bacteria isolated
from turmeric, four isolatcs namely TEB (Turmeric
Endophytic Bacteria) 19. TEB 45. TEDB 46, and TEB 48
were found to have antagonistic effect againsc Pythiwm,

Fusarium and Riizoctonia.
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The field trial on evaluzoon of thizobacrenial consortium for
chizome rot Management of turmeric showed chat the
pacterial consortium. 1 (19.3 kg/bed ot 3x1m) and 4 (19.7 kg/
bed of 3x1) ure significantly superior to other combinations
(15.1- 17.6 kefbed of 3ximjwith regard o vield. No chizome
rot incidence (except leaf spot disease) could be notced

during the period in the experimental farm.

]

Among the 5l-germplasms acoessions screened against
M. incogmiia. 18 were resistant in the preliminary screening,
Acc. 31, 35. 43, 54, 56 & 57 were subjected wo final round
of screening in microplots against root-knot nematodes.
However, none of these accessions were superior to
control in yield in spize of their resistance o root knot

nematodes

FEvaluation of nematode resistant turmeric germplasm
accessions in micro plots

Ace. No. Heighe No. of Yield EMI**
{enm)y Tilters {g/plan0)

Ace. 31 B2 K 549.7¢ 1.2
Ace. 35 89.4° 4.6 542.2 0.2
Acc. 43 1141 o b 637.5 0.2
Acc. 54 58.7 2. 518.7¢ (0.0
Ace. 56 10609 4 4% 6469 1.0
Acc. 57 122.5¢ 4.2" 696.9° 0.7
Prathibhall 3.0 4.3° 601.6° 2.3
lounnenl)

**EMI - Egg mass index (0 - 5 scale); Data with the
same letter designation are not differens aceording to

DMRT ar p=0.05%

‘Len promisiaig isolates of rhizobacteria (IISR 6, [ISR 13,
HSR 51 TSR 522, 1SR 658, TSR 853, ISR 859, 1ISR
866, LS 149 & LS 151) were evaluated in a feld trial,
The bacteral suspension {(1x10" cfufml) multiplied oo
nutrient brorh, was drenched @ 2.5 1/ bed wice,
immediately after sowing and after 2 months. Results
showed thar IISR 853 followed by 1.5.151 and TISR 6 gave

the masxamum yicld.

Field evaluation of rhizobacteria in turmeric

Treatment  Germinacion  Heighe  Fillers Yield
(%) {cm) {(kg/3m?)
HER 6 99.0 1.55% 2.4° 1745
ISR 13 100.0r f.55 2.0 16.83*
[1SR 51 100.00 170 2.1 15.26°
L5 149 100.0° 1.68% 2.2 16,70
L5151 99,54 L.o6™" 2 17.66%
HER 853 98.1+ 1.80" 2.3 200.25"%
TSR 859 99 54 [ .47+ 2.1 16.30%
11SR 866 99 54k 144 2.24" 15.72%
ISR 522 99 5 1.38¢ 2.3 16.66%
[ISR 658 100.0" 150 2.2 15.72
Conero! 99 440 |.55 2.3 16.00*

Duta with che same letrer are not different according to
DMRT at p=01.05%
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CASSLA

Among the four elite lines evaluated for plant height. number of main,
harvestable and side branches, canopy size, stem thickness at 30 em above
ground level. yield per plant and percentage recovery of bark, the line C,
showed significant difference for number of main and harvestable shoots

L 4 ™ k|
G MOES
[ RIZE :',1 ICE:! whereas Djrecordcd the highest fresh (094g/ plant) and dry bark yield (219

—

ENETIC RESOURCES g/plant). In anocher trial at Calicut, 10 accessions when coppiced after five
1. GENE Bk

years of growth revealed that fresh bark yield/plant ranged from 208-1078g;
P e s A TG i gD dry bark yield/plant from 82.5-475 g; bark 0il from 3.0- 5.0%, leaf oil from

0.09-0.39% and bark oleoresin from 6.8-10.7%. C-5 was the best among
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that can be prown alone with orhes

Qe CRPR T i ikEd P these with good yield (475 g of dry bark/plant), oleoresin (10.7%) and bark
system. The major ree spices growing ol (5.0 %).
areas in India were surveved and NUTMEG
Ii."'"“l.'.'r.:.'ll'.'\ 0] L'i|||1:||'|||:-||, clove.
nurmeg. garcinia and allspice were Nine of the 106 accessions of nutmeg evaluated were found promising,
made  conserve the biodiversity in The fruic yield per plant was in the range of 558-933. Among the accessions
these crops, At present the germplasm AG/1E wich 933 froues per tree was found to be the best. Evaluyaton of
holdings of tree spices consists of 484 clones of eliee lines for morphological characters indicated thar A4/22
Myiiitida. S08 Ciinamomey. 233 recorded the maximum heighe (179 ¢m) in the fourth vear,
Syzyeinm, 86 Gareinte and 2 Pimenta
pecessions. The germplusm collection
include high yielding; high qualiny

idigenous and exotic germplasm,
wild and related species, endangered

species and accessions with LI R Lie

haractensoics.

During the year. twenty-five accessions
belonging to Garcinia, Cinnamomum and A promising nutmeg Acc. AJ/18
GARCINIA

Myristica beddomeir were collected from
Karnataka and Kerala. A clove (Aer. 797y Soft wood gralting was standardized on 9-month-old G. xanthochymus
with dwarf and bushy canopy has been  roorstocks with 90% success. Grafts have a compact plant type and bear
registered (Reg. number INGR 04112)  fruics at an early age. Preliminary field cvaluation revealed thac grafred
with NBPGR, New Delhi. plants flowered within two to three years after grafting, while seedling

trees did not flower even seven years after planting,
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TREE SPICES

Growth observations of seven year old Garcinia xanthochymus seedlings™ and in situ grafts

Character Plant type Mean (cm)
Heght Seedling 276.0
Graft 184.0
Widch Seedling 195.0
Graft 164.0
Girth Seedling 0.0
Graft 3.9

*Seediings from Distnict Agricultural Farm, Taliparamba

Standard Standard Coeffictent of

Deviation Error Vanation (%)
72.06 29.42 2611
17.72 7.23 9.603
49.89 20.37 25.58
28.53 11.64 17.39
1.53 0.62 25.58
1.35 0.55 34.45

Fruit and seed characters G. xanthochymus

Character Minimum
Weight of fruic (g) 35.0
Length of fruit (cm) 3.9
Widch of fruic (cm) 4.0
Number of scpals 5.0
Length of peduncle {cm) 39
Length of seeds {cm) 2.4
Width of seeds (cm} ' 1.3

2. GENETIC IMPROVEMENT

Improved varieties of tree spices arc mainly developed
throtreh selection from the germplasm accessions.
HSR. has developed and released two vaneties of

cirtmamuon and one variety of ourmeg.
NIUTMEG
Budding aned grafting in wntmeg

Since Myristica  fragrans is not compatble with Krema
andamanica, bridge-giafting method was adopred using K.
ardamanrica as rootstock on which M. beaddomeii or M.
malabarica were gralted by “approach grafting, where 80
to H0% union was observed after one monch. The successful
graft union will be used for grafting M. fragrans. Chip and
patch budding of nuemeg on three different reotstocks viz.,
M. fragrans, M. malabarice and M. éeddomeii using buds from
orthotropic shoots gave about 30-40% success.

Maximum Mean Standard Deviation
54.0 47.25 8.381
4.7 4.42 0.359
3.0 4.62 0.478
5.0 5.00 0.000
4.5 4.17 0.275
2.7 2.52 0.150
1.3 1.52 0.263

Fueluation of grafts

A field trial mvolving chree different roostocks viz, M.

fragrans, M. malabarica and M. beddomers grafred with two

different scions (A9-4 and A9-69) at a spacing of 4.5 m x
4,.5m was laid out for evaluating them for drought
rolerance. The vegerative growth of the two-year-cld
erafts was relatvely betcer on M. beddomeri rootstocks as
compared to other rootstocks. Morphological and yield
arrributes of four year old grafts indicated higher rare of
growth in grafts on M. deddomeii oot stock, while early
flowering was observed in grafts on M. walabarica
rootstock. Among che scions, vegertauve growth was more
on A9-6¢ scions and flowering was observed on A 9-4 scion.

Tissiee calture in nilmeg

Calius induction could be achieved in nurmeg from mace
explants. However, che bud break coutd be observed only

with nodal explants.
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Molvcular profiling of HSR Viswashree and its
p;-f.l-.{e'.l:.i'r.x

RAPDD based molecular profiling of elice nutmeg variery
ISR Vismwshree and its clonal, seedling and male sibling
progenies could clearly distinguish clone number 16 of
Visswashree from the mother and other clones and
seedlings. Several amplicons (16) could clearly
distinguish clones and seedlings. The ST values ranged
from 0.73 to 1.00. which showed close relatedness
among the plants since the group consisted of clones
and seedling progenies of the same mother plant. Ara
similariry index of 0.96 rthree groups could be
distinguished. the first comprising of all the clones,
mother and a seedling progeny, the second compuosing
of four seedling progenies and third consisting of the
male sibling. Male associated loci of 200 bp wath primer
OPA 05 and another 276 bp with primer OPC 16 was
observed in the study.

TrEE SPICES
CLOVE

Crrafting in clove

Bridge grafring was adopted to circumvent the
incompatibilicy of Syzygrum caryophylllarum and §.
aromaticum, where S. heynianum was used as a
compatible interstock for clove. Zanzibar clove, a high
quality exotic accession, has been approach-grafred
onto nocmal clove and S, Aeynignum for multiplication.
[Forty-three clove samples were evaluated for oil. Some
of the accessions with more rhan 18% oil content are
K-7, K-9, R-Zand #-95.

GARCINIA

Preliminary studies on softwood grafting of G.gummi-gusia
and G indica on G.eoww gave Y5% and 45% union after three

montchs.

Nut and Mace : Twin products from nutmeg

indian institute of Spices Research [
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Ten accessions were collecred afrer
Mudigere
(Karnataka) and Calicur (Kerala). Eighty-

surveying  Sakhleshpur,

(WO 4CCEessions COMPprising seven species
are being maintained. Cytological scudies
of V. andamanica {collection no. 4708)
revealed 2n=40. but chromosome number
differs in different cells of the same
accession wirth occasional presence of

supernumerary chromosomes Pollination
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Mimr;rir;;tap/mxe of Vandamanica shawing
2n =49

studies indicated that white and pink flowered varicties of Vanilla
andamanica were self and cross compatible besides showing compatibilicy
with V. planifolia.

DISEASE MANAGEMENT

g culepvared in
LI S Imimacuie bean

ire ik I s, LRI AL b i PRREL Tiwy o |,--...-| q
L ¢ I AT Irc LKino

A new disease on vanilla charactenized by brown spot on the bean was

identified as caused by Cylindrocludinm guingueseptotum.

fir st eoee et iy sl il o

The major predisposing factors in bean shedding appear to be temperature
and humidity. In order to develop a management strategy a field trial
was laid out in three vanilla planrations in Calicur district to study the
effect of fungicides in controlling diseases under two irrigation systems
oz, mist and sprinkler. Six fungicides vz, Carbendazim (Bavistin-0.2%),
Mancozeb (Indofil M45, 0.2%). Zineb (Indofil £-78, 0.2%), Thiophanate
methyl (Roko ,0.2%), Bordeaus mixture 1% and Carbendazim-mancozeb
(Staff, 0.2%) were used. Quinalphos 0.05% was sprayed to all the
rrearments uniformly. Two sprays were given at one month interval in
February and March. The disease incidence was observed before and
afrer spraying fungicides. The resules indicated that bean shedding was
comparatively less under sprinkler irrigation.

tdvntifrcation and chavacterization of Cucumber mosaie virus

Cucumber mosaic virus (CMV) causing mosaic, leaf distoruion and stunting
of vamlla was characrerized an the basis of biological and coat protein
(CP) nucleotide sequence properties. In mechanical inoculation tests,
the virus was found to infect members of Chenopodiaceae, Cucurbitaceae,
Fabaceae and Solanaceae. Nicotiana benthamiana was found to be suitable
host for the propagation of CMV. The virus was purifted from inoculated
N. benthamiana plants and polyclonal antiserum was produced in New
Zealand white rabbit. Immunoglobulin G (IgG) was purified and
conjugared with alkaline phosphatase enzyme. DAS ELISA method was
standardized for the detection of CMV infection in vanilla plants, P
gene of the virus was amplified using RT-PCR, cloned and sequenced.
Sequenced region contained a single open reading frame of 657
nucleotides potentially coding for 218 amino acids. Sequence analyses
with other CMV isolates revealed the greatest identicy with black pepper
1isolate of CMV (99%) and the phylogram clearly showed that CMV
infecting vanilla belongs to subgroup IB.
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Gienetic Resources (p.55)

Genetic Improvement (p.55)




PAPRIKA

GENETIC RESOURCES

Pajirikn is the most sought after spice

for its coluur components, capsorulbi
and capsanthin, which has industral
potenrial as natural coluring agenes.
Virienes with high colour wich low
pungency are wing  develonped
through imtroduction of exotic line
besides breedimg effures
Sixreen  accessions including 11

indigenous and five exotic types were
collected and 63 accessions consisung 36
indigenous and 27 exoric types are being

maimntained in the germplasm collection.
Evalwation of exelic hafn tha recessions

Yield of exotic accessions varied from 203-
1112g. Weight of seeds per fruit ranged
from 0.35-1.72 g. Colour value ranged from
94 ro 331 ASTA unics and capsarcin ranged
from 0.0065% t0 0.103%. [CBD-10 and K-
PL19 were found promising for yield and

quality.
f'..T -.-'.'.a.r.'r.'r.-!,' nf J.I,J.'r.','_rrr.'r.'r.u fCCesSsIiNs

Evaluarion of 18 lines indicated that yield
per plant ranged from 206:999g. Weight
of seeds per fruic varied from 0.630-1.696g.
Colour value ranged from 60-356 ASTA

unirs, whereas capsaicin ranged from

000565 o U.101%. £C-18 was found promising wirh high vield (1 kg/f

plant} and colour {251.7 ASTA units).

GENETIC IMPROVEMENT

Tdentification of Im.'ll'&r.ll'u froe ."f‘.'-l'd.lrf..f_r

The programme is aimed to identify paprika lines with high colour
and low pungency and alse to study the effect of storage on colouc
value. Among the chilli samples from Srrager and Bydagi, SH- KC-
19 contained 343 ASTA followed by SH-KC-20 with 306 ASTA units.
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Pungency value ranged from 0.4 to 1.15%.

Sor. Quaniry N Seice Basep CropeiNg
SYSTEMS

A vyardstuck to quanuty the extent of detenoration of soils under spice
based cropping systems is not available. This 1s important to determine
the physico-chemical, biochemical and microbial characrenistics of soils
associated wich spice based cropping systems and to integrate the most
sensitive parameters into an index for rapid and precise estimacion of

soil qualicy.

Soiis were collected from different cropping systems involving spices at
0-15 and 15-30 cm depths from Kerata and Karnataka and analyzed for
their physico-chemical characeeristics (pH, OC, N, B, K, Ca, Mg, Zn,
Cu. Fe. Mn) and biochemical characteristics {(Acid-phosphatase, Alkaline-
phosphatase, Inorganic pyrophosphatase, CM-cellulase and BAA-
protease). Soil pH showed little variation (4.36-5.73) between the sites
and depths while the levels of macro-, secondary- and micronutrients
differed markedly berween depehs and sites. The 0-15 ¢m layer registered
considerahly higher nucrient levels at almost all sites. The available N, P
and K levels in the 0-15 ¢m laver ranged between 151.2-197 mg kg™, 0.0-
20.2 mg kg and 99.0-324.5 mg kg™ respecrively. The corresponding levels
in the 15-30 cm layer were 120.7-176.4 mg kg*, 0-13.5 mg kg™ and 84.5-
232.0 mg kg'. The levels of organic C were relatively higher in the 0-15
cm layer compared to the 15-30 cm layer. The levels of both secondary
(Ca and Mg} and micro-nutrients (Zn, Cu, Fe, Mn)also followed a similar
trend. The 0-15cm layer exhibited consistently higher levels of acid-
phosphatase, alkaline-phosphatase, inorganic pyrophosphatase and BAA-
protease as compared to the 15-30 cm layer, possibilicy reflecting the
concomitane changes occurring in the levels of available soil organic

matter, nutrients and substrates.
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KrisH1 VIGYAN KENDRA

TRAINING PROGRAMMES of 3271 persons have benefited out of the programimes,
The Kendra has conducted 112 training programmes on The derails of the vaining programmes  arce furnished

various subjects during the penod under report. A toral below.

Training programmes conducted during the vear 2004-05

Category No. of courses No. of participants No. of SG/ST
Male Female Total participants
Practising farmers 9 1704 979 2683 214
Rural youth 12 348 154 502 81
Extension functionanes 4 65 21 86 10
Total 112 2117 1154 3271 305
Discipline-wise training programmes conducted
Category No. of courses No. of partcipants No. of SC/ST
Male Female Toral participants
Crop Production 54 961 530 1491 78
Horticulture 19 356 166 522 R
Plant Protection 2 56 16 72 2
Animal Science 23 473 290 763 114
Fisheries 2 58 12 70 7
Home Science 2 - 47 47 29
Others 10 213 93 306 31
Total 112 2117 1154 3271 305
Long duration vocational training programmes

. . ; (
The Kendra has conducted two long duration vocational 4

training programmes for rural youth in two topics: ‘Repair |
and maintenance of farmimplements’and "Tailoring’. The '
programmes were of three months duration. The
programmes were organised in collaboration with the
Government Community Polveechnic College, West Hill,
Calicut. A total of 90 unemployed rural youth have

henefited out of the trainings.
Reuvolving fund programme

The Kendra bas a strong revolving fund programme to

generate income for productive uses. Under this

L— e e e - T 8| programme, quality planting materials of various crops

A training programme in progress were produced and made available to public at affordable
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Japan wood (parkimukam) seedlings, bush pepper plants,

& i
etc. are available for sale.

seinia graft, mango graft, guava layer, arecanut seedlings

During the period an amount of Rs. Z.44 lakh has been
cealised through sale of plandog macerials, mushroom
spawn, Trickoderma, chicks and the acrivities of Plant &
Animal Health Cenrre.

The Kendra operated a Planc and Animal clinic offering
various services to the farmers. An artificial insemination
facility is also maintained ar the centre o upgrade the
genetic stock of {ivestock. The cenue offered
consultation, treatment and doorstep services charging
nominal fee. In addition w the various treatments, the
centre also provided vaccinaton facility and organised
animal health camps in association with the state animal
husbandry departmenc The vanious activities taken up
by cthe Clinic during the period are as follows:

1} Consultancyfadvisory/home service carried out : 477
2} Amificial inseminaton carried out : 204
3) No. of Animal healch campaign/finfertilicy camp = 6

4) Vaccination of poultry birds and animals : 700

Sl No. Thde

Vanilla cultivation and processing
Bee keeping

Organic farming

Block rubber production technology
Organic farming

Al O o

Anthurivm cultivation and markerng

Demonstrabon units:

The following demonstration units are mainained by the
KVK.

a) Medicinal plant umit

b)  Model Homestead garden

¢)  Demonstration plot of improved varieties in black

pepper
d})  Model arecanur seed garden

KVK
Other extension activities
1. KISAN MELA AND EXHIBITIONS

During the period under report, KVK has participated in
the following exhibitiony/Kisan melas.

a) at Chelari, Calicut from 20.11.04 w0 22.11.04 in
connecrion with Kudumbasree Vilpana Mela.

bl at Pune from 15.12.64 wo 19.12.04 in connection
with Kisan 2004 Exhibition.

c) at Calicur from 9.2.05 to 14.2.05 in connection wich
Calicut Flower show 2005.

d)  acr Bangalore from 22.3.04 to 23.3.04 in connection
with Regional Kisan Mela cum  Exhibition on
horticulture 2005,

2. FARMERS' STUDY TOURS

Six study tours were armanged for che farmers during the
period. As many as 135 famers participated in chis

programme

3. SEMINARS ORGANISED

The Kendra has conducted 6 district level seminars. The
derails are fumished below:

Date Place No. of
participants
19.08.04 KVK, Peruvannamubhi 75
25.08.04 KVK, Peruvannamuhi 95
15.09.04 Calicut 257
18.09.04 KVK, Peruvannamuhi 87
18.12.04 KVK, Peruvannamuhi 76
22.12.04 ISR, Calicut 1Zs

€) Cashew scion bank

f)  Nuumeg scion bank

g) Guava block

h)  Sapota block

i) Vanilla block

j) Poultry demonstration unit

k) Mushroom spawn production unit
1y Mango scion bank
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KVK
OTHER ACTIVITIES

1) Establishment of soil, plant and water testing

laboratory: A soil, plant and water testing
laboratory at a total cost of Rs. 11.8 lakhs was
established at KVEK.

1)  Collaborative activities: KVK is conducting its

many mandatory activicies in asspciation wich
NGO’ such as Centre for Overall Development
(COD), The Vikas Volunteer Vahini club (VVV),
INFAM etc.

TECHNOILOGIES TRANSFERRED

2.

a) FLD Programme

"This is a new concept of field demonstration and the
main objective is to demonstrate newly released crop
production and protection technologies and its
management practices in farmer’s fields under
different agro-climatic regions and farming situations.
In this programme, technologies were demonstrated
for the first time by the scientists themselves, before
being fed into the main extension system of State
Depantment of Agriculture. These programmes were
tarried out with the co-operation and complete
participacion of progressive farmers under the direct
supervision of KVK scientists. A parct of the
expenditure of this demonstration is met by KVK. The
vartous FLD programmes conducted by the Kendra
during the period are detailed below:

Drought management in coconut gardens

High density planting of tissue culiure Banana (var,
Nendran)

Backyard poultry with commercial hybrid layer

chicken, Gramasree

6) OFT Programmes

These programmes aim at resting the new
technologies developed at research stations in the
field of crop husbandry, horticulture, animal
husbandry, fisheries, ete. to ensure their suitabilicy
and sustainabiliey to the specific locations and to
suggese or madify or refine the technology
accordingly. This is done by testing a released
rechnology in real farm sitvacion with the
participacion of farmer. The problems faced by the
farmer in the adoption of new technologies can also
be fed back to che research stations by this
programme. KVK hears the cost of ¢ritical inpucs
in this programme. The major OFT programmes

carried cut during the period are listed below:

Effectiveness of Pseudomonas fluorescens 1n the
management of fungal diseases of vanilla
Effecriveness of Paclobutraze!l and pruning
treatments in inducing flowering in - clove.
Control of ectoparasite infestations in livestock and

poultry

VISITORS
A total of 747 farmers visited KVK during the
period for consultation, purchase of planting
materials and other inputs.
D ‘Tsedeke Abate, Director General, Ethiopian

Agriculcural Research Organisation along wich
three senior officers visited KVK on 27.5.04.

Indian Institute of Spices Research




AGRICULTURAI
TECHNOLOGY
INFORMATION CENTRE

(ATIC)

The AUIC at 11SR searted functio-ning
in the vear 1999, As per mandate, the
centre 15 invalved in technology
disseminarion functions throngh a
stngle window coordina ting with
varous divistons of ISR, The major
activities of centre are summarized

el

Production and distribution of

quality planting marerial

princed literature

Farm advisory services including

crop diagnostic services

Information dissemination through
multimedia, videe and inreractive

databases

Providing audio visual aid support

to the institute activities
Organizing technology dissem-
ination services like exhibitions,

seminars to farmers and other users

Wilestones and Achievements

The sale of technology inputs has
been surengthened by distributing
planring matenal, farm produce and
bio inputs produced from all the
centres under the instituce including
KVK. The pamphlets on package of
practices of seven major spice Crops
have been up dated in tine with the
research achievements of the insticute.
A total revenue of Rs 171594

Producrion and distribution of

has been generated from the center during the period. This includes

proceeds from planting material, publications, bio inputs and
diagnostic services.

A total of 1463 visirors were benefited through advisory and diagnostic
services. One video film on the services and achievements of the instituce
shot by the ASTANET was telecast through cable necwork. The leading
farm journal of Malayala Manorama, “Karshakashree” covered a feature
article abour the research and services of the institute. The centre
participated in four exhibitions; two within state and two outside. The
centre also organized three farmers’ seminars. The extension activities
were regularly recorded and monitored over time o assess the impact of

institute services.

From the secondary darta recorded on the visit of farmers to the institure
the patrern of advisory services delivered by the institute was derailed
using frequency scores.

Pattern of advisory services

Purpose of visit Frequency score

Planting material 81
Scienufic informarion 108
Bio inputs 46
Diagnostic services 15
Publications 15

There has been a steady increase in the number of visitors to the ATIC,
The data from IISR farm Pervvannamuzhi and KVK
shows simijar teend.

since inception.

The recorded data showed thar there has been a steady increase in ingome
generated through sales from ATIC, HSR farm and KVK as compared to
previous 3 year plan period.

Training of research and extension personnel

The partnership services offered by the institute include Training,
Consultancy and Concract tesearch. The Institute offers training
programme on demand from various agencies targeted for field
extension funcricnaries of line departments and research workers of
other ICAR Institutes and State Agricultural Universities (SAU). The
modules for these training programmes are prepared based on
technoiogies developed by the institute and research achievements.
The ropics covered included spices production technology, nursery,
pest and disease management in major spices, post harvest technology
and computer and statistical applications in research and development.
The details of training programme organized during che year 2004-05
are furnished below.

Indian Institute of Spices Research ﬂ
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Year
Income genevated at [ISR during fast cight yeors
TRAINING COURSES
SL. No. Title of the Course Period No. of Category
Participants
{.  Spices Production Technology 2 - 4 March 2004 20 Progressive farmers of

Darjeeling, West Bengal
2. Good Agricultural Practices

for rural youth 24 - 27 April 2004 21 All Kerala.

3. Vasilla Production Management 24 - 25 June 2004 29 Extension Officers of Coffee
Board-Wyamad, Idukks and
Palakkad.

4. Pepper Production Management 15 - 17 July 2004 4 ATMA, NATP, Palampur.

5  Good Agricultural Practices 26 - 28 October 2004 21 Rural youth from Kerala,
Tamil Nadu.

6 Spices Production Technology 2 - 4 December 2004 10 North Eastern States.

7 Ginger and Turmeric Production 3 -5 January 2005 6 Progressive farmers from Satara.
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ATIC
All the training programmes organized at the institute was

evaluated 1o assess the effectiveness of the training using Non-availability of quality planting materials of elite

the following evaluation schedule lines in black pepper, ginger, ummeric, nutmeg et are

’ Pre-training knowledge test constraints in increasing the productivity. Efforts are
. Post-training knowledge test made by JISR to supply nucleus-planting matesials of
‘ released varieties to state departments for further

P Gain in knowledge due o training- Paired t- test C
multiplication and supply. Black pepper rooted latesals
. Training effectiveness index- 4 point continunm (20000), turmeric seed rhizomes (11 tonnes), ginger
scale - Organizational effectiveness of maining, seed thizomes (four tonnes), cardamom {lings (5000
z Feed back by trainces nos}, cardamom suckers (1000 nos), cardamom capsules

(20 kg) and numeg grafts (6500} were produced and
distributed to farmers and other agencies in different
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Central sector scheme - Technology Mission on
Integrated Development of Horticulture in North

Eastern States states of Kerala

A three day training programme on Production
Management in Ginger, Tirmeric and Tree Spices was
organized at ICAR Research Complex for North East
Hill Region, Barapani, Shillong during 15-17" March
2005 in which officers from Department of
Horiculture representing four states pamicipated. A
team of six scientists from Divisions of Crop
Production and Post Harvest Technology, Crop
Improvement, Crop Protection and Social Sciences
at ISR and scieatsts from HCAR stacion, Barapani
acted as resource persons.

Integrated Programme for the Development of Spices
(IPDS)

Turmeric crops raised under IPDS for planting material
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AL INpiA COORDINATED
RieseArCH ProsecTt oN Seices (ATICRPS)

The AICRPS is the largest network in the country in
the spices research. At present 19 centres spread over
in 15 states based at 15 Agricultural Universities are
functioning under AICRPS. In addition, eight co-
operating/voluntary ceneres including ICAR Research
Complex, Gangtok for large cardamom are
collaborating wich this project. The budget of the
project for the year 2003-2004 was Rs. 163.66 lakhs
with Rs.123.00 lakhs as ICAR share.

The mandate of the project Is to increase area, production

and producrivity of spices in the country through:

1) Evolving high vielding varicties with quality
aunbutes, wheranyiesistant w pests and diseases

for vanous agro-ecological situations

iy Standardizing agro-techniques for spice crops under

differenr agro-climatic conditions

i) Evolving cost effective and efficient pest and

disease management practices

iv)  Working as interface between SAUs, ISR and
ICAR.

About 120 research projects covering 12 spice crops are
being operated at vatious centres under AICRPS. The
project made several achievements during the year under

report.
Genetic Resources

The AICRPS strengthened the genetic resources of
spice crops and the germplasm was subjected to
evaluation of various parameters. At present, the
germplasm holdings of AICRPS centers consist of black
pepper-550, cardamom-386, ginger-568, turmeric-1252,

tree spices-170 and secd spices-3841. The promising

linesfentries in each crop were identfied for yield and

quality pararneters under CVTYIETS at various centers,
BLACK PEPPER

In biofertilizer trials of biack pepper, application of 100%
inorganic fertilizers alongwith Azospiriliym 50 gf P-
solubilizers 50g has recorded highest yield (7.13 kg fresh

' respectively). Inan organic

vine”and 6.91 kg fresh vine
farming crial, FYM 10 kg + burnt/smoked earth 10 kg gave
the highest vield of 6.24 kg fresh vine "ac Siesi Centre. Ac
Panniyur, maximum spike yield was obrained with
inorganic N 100% + Azospirelium 50 g/P-solubilizers 50 g
+ 10 kg FYM. However, in organic farming trial.
recommended POP registered maximum spike yield
(6.067 kg vine'". Spraying and drenching with Mertalaxyl
MZ 72 WP (1.25 g/l) @ 5 liters/vine alone and in
combinartion with 77 Aarzianum (50g) along with one kg
neem cake per vine during the first week of june and

Seprember was found effective against Phytophthora

disease in black pepper at Mudigere centre,
GINGER

In ginger. highesr chizome vield was obrained wich
recommended dosage of fertitizers (18.27 ¢ ha™), followed
by inorganic N (100%) + Azosperilium (50 g) + 5 kg FYM
{12.70 ¢ ha') at Pottangi Centre. However highest yield
was obtained with wnorganic N (100%) + Azospiri/lum (50
g)+SFYM (20.05 t ha') ac Raigach and Pundibari centres.
Application of FYM (10kg) + Pengamia oil cake (250 g) +
Necem oil cake (250g) + sterameal (250 g) + Rock
phosphate (250 g) + Wood ash (250g) per 3 m’ bed gave
maximum fresh yield (12.72 t ha" at Dholi. Also soil
application of zin¢ @ 10 kg ha™' produced maximum vield

{18.75 r ha')y at Dholt conditions.
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TURMERI

In rurmeric, highest fresh rhizome yicld was recorded with
100% N+ 5g Asosprrilium + 5 kg TYM, followed by
recommended dose of fertibizers at Panniyur and
Kumargan) centers. In turmeric, treatment of seed
rhizames with Mancozeb and carbendazim and 2-3 foliar
sprays (0.2%) was found eftective against feaf blotch and
leaf spor diseases ac Kumaraganj and Pundibart centers.
In turmeric, application of NPK 125:60:90 kg ha' + FYM
10t ha + 'L wiride + Pseudomonas fluorescens @ 4g kg ha
as secd rearment + T wiride + P fluoresceny applied to soil
{12.5 kg & 25.0 kg ha’ as basal and top dressing,
respectively) resulted in lowest rhizome ror incidence

(11.70%) with higher yield (28.60 t ha”'} at Jagtial Centre.
SEED SPICES
Nurritional Reguirement for kigh vield in corviander

Application of 100% inorganic N (60 kgfha) +
Azospirillum (5 kgfha as seed rreatment) + FYM (5¢/
ha) gave maximum seed vield in seed spices at various
centers. Application of CuSO, in soil (12.5 kg ha™) and
foliar spray (0.25% ) resulted in highest seed yield (1.94

t ha') in coriander at Kumarganj centre.

Spraying of Neem seed kernel extract (NSKE) (5%)
thrice, first spray immediately after the appearance of
disease and second and third sprays at 15 days interval,
thereafter was effective in checking the powdery mildew
incidence in coriander at Coimbatore. Seed treatmenr with

P fluorescens @ 10 g kg ' + soil application of /2

AICRPS

fluorescens @5 kg ha' was found effective biocontrol agents
against coriander wile at Coimbatore Centre, In corfander,
minimum wilt incidence (8.39%) with maximum seed
yield (819 kg/ha') was recorded with the applicaton of T
harsianum through seed treatment and soil application at
Jobner center. In a screening tese againse root rot, diowny
mildew and powdery mildew diseases in fenugreek, the
cntries, UM-35/ and UAf-3852 were recorded minimum
incidences with maximum seed yield of 1944 and 1797
kg ha’, respectively. Soil application of 7. viride (5 kg ha
') and neem cake @ 150 kg ha' was found effective in
reducing oot rot incidence in fenugreek at Coimbatore.
Besides, rhe sources of resistance/tolerance against pest

and diseases were 1dentified.

Apaic from this, 20 technologies developed under
AICRPS were conducted at tarmer’s field as frons-line
demonstration trials by the 14 coordinatng centers, Six
[CAR ad-hoc schemes were also operated at SAUs/other
organizations under AICRPS.

In the concluded Workshop of AICRPS, six entries/
varieties namely DH-246 in conander, RZ-227 in cumian,
HEF-33 (Hisar), GF-77 (Jagudan) and RF-743 (Jobner) in
fennel and Rmr-305 {Jobner) in fenugreek of AICRPS
centers; six varieties namely, [ISR-Thevam, [ISR-Malabar
Excelt, IH{SR-Girimunda and ({§R Shakti in black pepper
and /ISR-Kedaram and I1SR-Alleppey Supreme 1n turmesic
of IISR, Calicur; five entries namely, AN-07-1 in Nigella,
AD-01-43 and AD-01-6 in dill, and AA-01-67 and AA-01-
19 in ajowan of NRC Seed Spices, Ajmer were identified

and recommended for state release.
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EpucCATION AND TRAINING

The main funcrions of the HRD Cell inclade
recommendation and deputation of seaff for symposia/
training/summer institutes within Indiafabroad and
study leave for Ph.D. Besides, Cell caters w the needs
of research scholars working in schemes to do their
Ph.D. IISR has been recognized as cencre for Ph.D
studies by Mangalore University, University of
Calicur in all subjects and, by tbe Bharathiyar and
Nagarjuna Universities in Botany and Biorechnology
respoctively. The cell also assists M.Sc and M Phil
students ro carry out their project work at the institute.

Pastgraduate studies
Ph.ID

Saju, KA. Factors affecting che biological concrol of
Phytophthora capsicr infections in black pepper (Piper
migrum L..), University of Calicut, Calicuc

Diby Paul. Physiological, biochemical and molecular
studies on the root rot (caused by Phytophthora capsicr)
suppression in black pepper (Piper nigrum L.) by
rhizosphere bacteria. University of Calicut, Calicur

Minoo Divakaran. Seedling and somaclonal variation and
ctheir charactenzacion in vanilla, University of Calicur,
Calicut

Utpala Parthasarachy. A comparative study of coconut
cultivation 1o coastal and inland river plain ecosystem of
Kasaragod distrier of Kerala and Kamrup district of Assam,
Gaubati University, Gauhati. -

M.Se

Twenty five studencts from various universities undertook
their M.Sc project work in Biotechnology, Biochemistry,
Microbiology and Plant Pathology under the guidance of
the scientists of the institure.

FPast M.S¢ training

Four post M.Sc candidares under wene hands on traising

in various rechniques of Microbiology and Biotechnology,
TRAINING/MEETINGS
ORGANIZED BY THE INSTITUTE

¢+ Computer training programme for Principal
Scientists of the institute
¢+ Basic computer wraining programme for technical

and administracive staff of the institute

¢+ Summer training programme on Techniques in
Biochemistry and Biotechnology for M.Sc
students

¢  Bioinformatics and Biotechnology — Applications
in Agricultural Research.

¢+ Workshop on “Agri-Informartics 2004

¢+  Symposiuin on Spices and Aromatic Crops.
(SYMSAC I)

¢  Training programme on adobe photoshop for
research fellows working in the institure.

¢+  Training programme on Instrumentacion
techniques for research fellows working in the
insgrute.

¢+ Good agricultural practices for rural youth.
¢+ Vanilla production and managernent

¢+  Pepper production and management

¢  Spices production technology

+  Ginger and rurmeric production
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Name

Dr M.Anandaraj

Dr S.Devasahayam

Dr S.].Eapen

Mr. PS.Manogj

Dr T.E. Sheeja

Dr 8. Hamza

Mr K.M.Prakash

A NUA Madhavan

*Ar T.R. Sadasivan

Mr K.Jayarajan

Dr C.K. Thankamani

Dr. T.E Sheeja
Dr. A.l.Bhat
Dr. A Kumar
Dr. V.Srinivasan
Dr. K.N.Shiva

WORKSHOP / TRAINING PROGRAMMES

ATTENDED BY STAFFE

Training program/workshop

IPR in Biotechnology

Mass production of
entomopathogenic nematodes

Biodiversiry informatics and
microbial culture collections

Methodology of collection,
dpcumenration and validation
of indigenous technical knowledge

Biotechnology and Bicinformatics-
Applicacion 1n agricultural research

Heavy metals in food

Rice-Fish integranon through
organic farming for sustainabilicy
and food securicy

Apromet observers course

Agricultural machineries
use and maintenance

Effective techntcal assistance in
management of agricultural
research

Microirrigaton and fertilization

Capacity building program for
Indian agricultural research,
extension, development organiz-

ation 1n globalized economy

Institute

National Law school of
University, Bangalore

PDBC, Bangalore

University of Pune

JNKVV, Jabalpur

IISR, Calicut

CFTRI, Mysore

KAU Regional Station

Pattambi

Pune

Southern Regional Farm
Machinery Training and
Testing Instrurte,
Garidin, AP

NAARM, Hyderabad

CWRDM, Calicut

NAARM, Hyderabad
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12-17 July, 2004

20-29 July, 2004
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23-27 August, 2004

19 July-08 August, 2004

26 September-16
October, 2004

01-03 September, 2004
28 Seprember to

October 07, 2004

22 November to 10
December 2004

01-31 December, 2004

03-09 February, 2005

03-10 March, 2005

29-30 March, 2005




B1oINFORMATICS CENTRE

The Bioinformatics Centre was established in the
year 2000 with the financial support of Department
of Biotechnology, New Delhi. 'The Centre aims at
providing basic infrascruccure, training and
computational support to the researchers in
accessing, analyzing, storing and disseminating

varous biclogical data.

A database ‘Piperbase’ that conrains alt the information

such as raxonomy, distribuition, literature and patents op
various Piper species reporeed from India was developed,
[ralso includes a programme for idenufication of differeny

Piper species.

The infrascructure was furcher strengthened by adding 5
new server (HP/Compag M1, 350), a workstation (HP xw
6000) and a multimedia projector (Sharp PGA 10x).
Bioinformatics software packages viz. ‘DS Gene’ and ‘DS

Accord for Excel” were procured.

LLIBRARY ACTIVITIES

The library of the institute was set up to provide
support to research acuvities of the insttuce and to
function as a national information storage, recrieval

and dissemination system for spices and related areas.

At present. the library has a colleerion of 3971 books, 2621
bound volumes. 2276 reprints, 825 cechnical repocts and
114 theses. The library is subscnbing to 34 foreign journals
and 64 [ndian journals in addition to CAB GDs. The new
additions added to the library during the year include 77
books, 6 reprints, 27 technical repores, four cheses and 32

project repores.

The library provides bibliographic services (published in
the Yournal of Spices and Aromaric Crops) and database
services and publishes “Agri-science Tic Birs™ at quarrerly

intervals. Sharing of resources berween the

libraries of Central Plantavion Crops Research Institue,
Kasargod, National Rescurch Centre for Cashew, Puttur
and ISR, Calicur, was continued ro avoid duplicate
subscription of costly journals and CAB CDs.  Access o
online journals and content page scrvice were provided
using Inscrute websire and research arricles from joucnals
were sent as .pdf files through e-mail to users of the
concerned institures. Urilizing the NATT allocarion, three

online journals were subscribed with *Science Direet’.

Intecner facility is provided in the Library for all che
scientific and technical staff for lirerature search,
searching web sites of other organizations, checking E-
mails erc. Reference Manager sofrware was procured for

the library for management of references.

AGRICUITURAL RESEARCH INFORMATION SYSTEM (ARIS)

As per the mandate, ARIS cell, underrakes a rounne
maintenance of Local Area Nerwork with linkage of abourt
50 computers. Besides, ARIS has developed sofrwares
especially of ad-hoc nature to provide specific ucility
services to Research Project Management and
Administration. They can be broadly classified as (1) 1Dara
bases, (ii) Managemenr information tools, (iii) software

for diagnostic services. It also provides presentation

factlicy to scientists for SRCs, RAC, semunars etc by

developing shdes and documenting.

ARIS maintains and updaces on a reguiar basts information
an all the staffs of che Tnsricute by accessing and editing
PERMIS net. It serves as a service centre for vanous
purposes Jike Internet browsing, Scaristical analysis of
data. documenting and multimedia programs developed

on various activites of the Institure
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isEARCH PUBLICATIONS

~ RESEARCH
PUBLICATIONS
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Bhar, A.I., Harcesh, PS. and
Madhubala, R. 2005. Sequencing of
coat protein gene of an isolare of
Cucumber mosaic virus infecting
black pepper (Piper nigrum 1.} in
India. J. Plunt Biochen. & Broeck. 14:
37-40.

Bhat, AL, FFaisal, T.H., Madhubala,
R., Harcesh, PS. and Pant, R.I2
2004, Purificauon, production of
antiserum and development of
enzyme hnked immunosorbent
assay-based diagnosis for Cucumber
mosaic virus infecting black pepper.
J. Spices and Aromaric Crops 13: 16-
21.

Bhat, A.l., Y.R..
Sreenivasulu, P and Pant, R.P 2004.

Occurrence and identification of a

Sarma,

Cucumber mosaic virus isolate
infecting Indian long pepper {Piper
longum). J. Medicinal & Aromatic

Plant Scr. 260 279-284.

Bhat, AL, Venugopal, M.N., Pant,
R.P and Bhai, R.S. 2004,
Occurrence and disrriburnion of viral
discascs on vanilla (Vemslla planifolia
Andrews) in India. J. Spuces and
Aromatic Crops 13: 143-148.

Bimi, G. B., Anandaraj, M., Kumar,

A., Hearcwin Amaladhas and

6.

10.

11,

12,

13.

14.

i5.

Sarma, Y.R. 2004. Changes in the microbial load of black pepper
(Piper migrum L) during processing, J. Food Sci. Technol. 41: 77-79.

Eapen, 5.J., Beena, B, and Ramana, K.V. 2005. Tiopical soil
microflora of spice-based cropping systems as potential antagonists
of root-knot nematodes. J. fnvertebrate Pathol (Elsevier) 88: 218 —
225.

ITamza, S., Sadanandan, A.K. and Srinivasan, V. 2004. Influence
of soil physico-chemacal properties on black pepper yield. J. Spices
and Aromatic Cropy 13: 6-9.

Hareesh, PS., Sabija, S. and Sasikumar, 13. 2004 Ampicillin
promotes growth and differcntiation of ginger callus.
Phytromorphology 54: 35-38.

Johnson George, K., Ganga. G., Sandeep Varma, R., Sasikumar, B,
and Saji, K. V. 2005. Identification of hybrids in black pepper (Piper
nigrem L) using male parent specific RAPD markers. Curr. Ser.
88 216-218.

Kumar, A. and Sarma, Y.R. 2004 Characterizanon of Ralstonia
solanacearum causing bacterial wilt of ginger in India. Indian
Phytopathol. 57- 12-17.

Kurmar, A, Sarma, Y.R. and Anandaraj, M. 2004. Evaluation genetic
diversity of Rabsionta solanacearum causing bacterial wilt of ginger
using Rep-PCR and RFLP-PCR. Curr: Sei. 87: 1555-1561.

Marthew, PA, Rema, |. and Krnsbnamoorthy, B. 2004, A note on
interspecific grafting in Garcinias. Indian J. Arecanut, Spices and
Medicinal Pl 8: 55-58.

Mavya, K. M., John Zachanah, T. and Krishnamoofthy, B. 2004.
Chemical composition of essential oil of nutmeg (Myristrca fragrans

Floutt) accessions. J. Spices and Aromasic Crops 13: 135-139.

Remya, R., Syamkumar, S. and Sasikurar, B. 2004, Isolation and
amplification of DNA from turmeric powder. Brizsh Food J. 106:

673-678.

Sasikumar, B. and Jayarajan, K. 2004. Phenotypic stability for fresh
rhizome yields in turmeric. J. Medicinal & Aromatic Plant Sci. 26:

277-278.
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16.  Sasikumar, B., Haridas, B, Johnson George. K., Saji,
K.V. and Parthasarathy, V.A. 2004, Phenotypic
stability for berry yield in black pepper (Piper
migrum L.). Indian J. Agric. Sei. 74: 279-280.

17.  Sasikumar, B., Haridas, . Johnson K. George, Saji,
K.V, John Zachanah, T, Ravindran, BN, Nirmal
Babu, K., Krishnamoorthy, B., Mathew, PA. and
Parchasarathy, VA, 2004, “fISR Thevam’, 1ISR
Malabar Excel and *[ISR Girimunda' three new
black pepper (Peper migrum 1..) clones. J. Spices and
Aromaric Crops 13: 1-5.

18, Sasikumar, B., Syamkumar, §,, Remya, R, and Joho
Zachariah, T. 2004, PCR based detcction of
adulteration in market samples of curmeric powder.

Food Biotech. 18 299-306.

19, Shanmugam, V., Kumar, A. and Sarma, Y.R. 2004
Survival of Ralstonia solanacearum in ginger seed
rhizomes stored ar differenc temperature.
Pl Disease Res. 19: 40-43.

21.

22.

23.

Srinivasan, V., Hamza, S., Krishnamurthy, K5 ang
Thankamanm. C.X. 2004. Threshold level of soj
cine for optimum production of ginger (Zrnziper
afficinale Rosc.). J. Spices and Avomatic crops
13: 55-57.

Thankamani, C.K and Asokan, PK. 2004,
Screening of black pepper (Piper nigrum 1)
cultivars for water stress.  Agri/. Sci. Digest
24: 162-165.

Utpala Parthasarathy, Sandeep Varma, R., Gangy,
G., Johnson George, K., Mathcw, PA. and
Pacchasarachy, VA, 2004, Microprepagaton of
Rambutan (Nephelisom lappacenm 1.} J. Appl. Hor,
O: 106-108.

Litpala Parchasarachy, Kumaran, PM. and Das, M.
M. 2004 Application of satellite imagery to wdentify
vegetation types. J. Plantation Crops 32 (Suppl.):
229-231.

LisT oF PROJECTS

Collection, conservation, characterization and
cataloguing of germplasm of spice crops for vield and other
economically impartant characters. [Project Leader: P,

A. Mathew]

1. Gen. I {813): Collection, conservation, cataloguing
and evaluation of black pepper germplasm [1972-
2008] [K. V. Saji, Johnson K. George and R.
Ramakrishnan Natr}

2. Gen IX(813): Collecton, conservation, cataloguing,
and evaluation of cardamom germplasm [1976-
2007) [D.Prasath and M.N.Venugopal]

3. Gen. 11{813): Collection, conservation, cataloguing
and evaluation of germplasm of ginger and curmeric
[1976-2007) [B. Sasikumar, Johnson XK. George, K.
V. Saji and R. Ramakrishnan Naic]

6.

Gen. X1V {813): Characrerization of turmeric
germplasm for curcuminoids [2004-2007]|B.

Chempakam and N. K. Leela]

Gen. VI(813): Collection, conservation, cataloguing
and evaluation of germplasm of tee spices [1976-
20071 |B. Krishnamoorthy, . Rema, P A, Machew,
[3. Prasath and I\ John Zachariah].

Gen. X1 {(813): Collection, conservarion and
improvemenr of vanilla [1995-2005] [R.
Ramakrishnan Nair and K. V. Sajj.

Hore, ITT (813, Collecrion, characterization.
evaluation and mainrenance of - papriks and
paprika alike chillies [2004-2009] TKIN Shiva, T J.
Zachariah and V.A. Parchasarathy].
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Breeding improved varieties of spice crops for yield,
gquality, drought and vesistance to pests and diseases
[Project Leader: B. Krishnamoorthy]

N Gen. VIL{ (813) Breeding black pepper for high
vield, quality, droughr and resistance to pests [ 1977-
2007] [B. Sasikumar, Johnson K. George, K. V. Saji,
T. John Zachariah, K. 5. Krishnamurthy and
Santhosh ]. Eapen].

2. Gen. X (813) : Breeding cardamem for high yield
and resistance o “katie’ disease  [1976-2007] [M.

N. Venugopal and D). Prasath|.

3. Gen. XV (813} Investigations on rhe teasons and
solutions for the absence of seed ser in ginger
Rosc.| {(2005-2008]

[Zingiber  afficinale

[R Ramakrishnan Nair].

4. Biotech. IV (813): Biotechnological approaches for
crop improvement in black pepper [1995-2005]
[K. Nirmal Babu and M. Anandaraj].

5. Biotech. VI (813): ISSR markers for black pepper
improvement |2004-2007] [Johnson K. George and
B. Sasikumar}.

) Biotech. VIII (813): Molecutar characterization and
tr witre propagation in Mysisaca sp.[2004-2007]
[Shecpa T'E and B, Krishnamoorthy. .

7. Horr. 1V {813): Rootstock-scion interactions in tree
spices [1998-2008] [J. Rema. P A. Mathew and K,
S. Krishnamurthy.]

System approach for sustainable production of spices
[Project Leader: K. Kandiannanl

1, SSC IV (813) Nutrient Budgeting for Improved
Virtedes of Spices [2005-2010] [V.Stnivasan, R.
Dinesh, C.K. Thankamani, K. Kandiannan, S.J.
Anke Gowda and 5.Hamza].

2. Agr. XXI (813):Efficacy of biofertilizer on
nutritional management of black pepper  [2000-
20071[C. K. Thankamani, K. S. Krishnamurchy, V.

Srinivasan and K. Kandannan].

LisT oF PROJECTS

3 Agr. XXII (813): Biometeorological investigations
and modeling in black pepper  [2003-2013] [K.
Kandiannan, C. K. Thankamani, K. 8.

Krishnamurthy, V. Srinivasan and Utpala
Parthasarachy]

4. SSC. T (813): Assessment of quality of soils under
spices based cropping syscems [2005-2008]
[R.Dinesh, V.o Srinivasan, T.E. Sheeja, B.
Chempakam, S. Hameal.

Production physiology of spice crops [Project Leader: B.
Chempakam]

1. Biochem. I (813} Characcerization of turmeric
germplasm for Curcuminoids [2004-2007]
[B.Chempakam and NK [eela]

e

Plhy. VILB13): Physiological and biochemical basis
for produetivicy in black pepper [2003-2008][K. S.
Krishnamurthy and B. Chempakam)]

3, Phy. VIII {813} Mechanism of drought rolerance
1n cardamom and black pepper [2005-2007] [S.].
Anke Gowda and IS, Krishnamurchy)

Vatue addirien and post harvesi processing of spices
[Project Leader: T. John Zachariah]

f. PHT. 11T (813)»Srtudies on drying and storage
parameters in black pepper, ginger, turmenc and
nutmeg [2004-2007] [E. Jayashree and T. John
Zachariah)

2. PHT. IV. Evaluation for physical and biochemical
quality of spices . [2005-2009] [T. John Zachariah,
N.K. I.eela, K.N. Shiva]

Production of nucleus planting materials of improved
[Project Leader: C. K.

varieties of spice crops
Thankamani]

1. Agr. XX (813): Production of nucleus planting
materials of improved varieties of spice crops
[1972-2007] [C. K. Thankamant, P. A. Mathew, K.
Kandiannan and S. ]. Ankegowdal

2. Agr. XXIII (813): Development and evaluation of
nursery mixcures for spice crops [2004-2009]
[C.K. Thankamani, A Kumar, Sancosh J.Eapen, A,
Ishwara Bhat, R.Dinesh, K.S. Krishnamurthyj.
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LisT oF PrROJECTS

Identification, characterization and developmenst of
diagnostics against pests, pathogens nematodes of spice
crops [Project Leader: M. N. Venugopall

1. Path. XV (813} Investigations on diseases of vanilla
[2003-2008] [A. Ishwara Bhar, R. Susccla Bhai and
M. N. Venugopal]

2. Nema. I1] (813): Investigations on nematedes
associated with spices [1992-2005]  [Sanchosh J.
Eapen]

Conventional and molecular approaches for developing

pest, pathogen and nematode resistance in spice crops
[Project Leader: M. Anandaraj]

1. Crop Prot. 1.1 (813): Screening germplasm of spice
crops for reacrion to diseascs [1978-2006]
[R. Suseela Bhai, M. Anandaraj, M. N. Venugopal
and K. V. Saji]

2. Crop Prot. 1.3 (813): Screening germplasm of spice
crops for reaction to nematodes {1978-2006]
[Santhosh |. Eapen and K. V. Saji]

3 Crop Prot. 1.2 (813): Screening germplasm of spice
crops for reaction to inscct pests [1978-2006]
[K. M. Abdullah Kova, S. Devasahayam, T. K.
Jacob, K. V. Saji and B. Sasikurnar]

Developing integrated pest and disease management
[Project Leader: §.

Strategies in spice crops
Devasahayam]

1. Pach. I1.3 (813);
Plytophthora foor rot affected black pepper

plantations [1988-2006] [M. Anandaraj, V.
Srinivasan and C. K. Thankamani]

Disease management in

8 Hort. I (813) : Urilizacion of Piper colubrinum Link
and P arboreum as rootstocks in the management
of foot tot discase of black pepper [1996-2006]
[P. A, Mathew]

5 Parh XVI (813):.Eriology and management of
rhizome rot complex in ginger and turmeric {2004-

2009] [A.Kumar, R.Suseela Bhai, S.J.Eapen,
K.N.Shiva]

4. Org. Chem. II {813} Characicrization of bioactive
compounds with pesticide properties {2002-2005)
[N, K. {.eela and M. Apandaraj]

5. Bioconerol 1. (813} - Development of consortium
of bioinoculants for management of pests, diseases
and nematodes in spices [2004-2008] [M.
Anandaraj, M. N. Venugopal, S. Devasahayam, R.
Susecla Bhai, K. M. Abdulla Koya, Santhosh ],
Fapen and A, Kumar]

6. Ent. XII (813} : Bioecology and integrated
management of shoot borer, Conagethes punciiferadis
Guen. infesting turmernic [2005-2009] [S.
Devasahayam, T. K. Jacob and K. M. Abdulla Koya]

Economics, statistics and modeling [ Project Leader: M.
S. Madan]

I. Feon. 1T (813) :

cvaluaung the impact on socic-ecological changes

Remote sensing and GIS in

an spices production in Western Ghats region
[2003-2008] [M. 5. Madan, K. Kandiannan,

V. Srinivasan and Utpala Parthasarathy]
Extension and training [Project Leader: P. Rajeev]

1. Ext. TV (813): Training of rescarch and extcnsion
workers [1971-2007][P. Rajeev and T. K. Jacob]

2. Ext. VI (813): Agricultural Technology Infor-
mation Centre .[2004-2007] [P Rajeev]

Developing customized software and expert systems on
spices [Project Leader: K. N . Kurup]

1. Stat. T (813) Development of data bases and
software [K.N. Kurup, Santhosh J. Eapen, P Rajeev
and K. Jayara] 2004-2007]

External funded Projects.

DBT

1. On farm evaluation of tssue culture derived black
pepper plants [2002-2006] [K. Nirmal Babu, M.
Anandaraj, V. Srinivasan and R, Ramakrishnan
Nair]

indian Institute of Spices Research l




Determination of purity of powdered markert
samples of major spices using PCR rechniques,
protein profiling and Jor HPL.C techniques
[2004-2007] |B.Sastkumar and B.Chempakam]|

Molecular characrerization of viruses causing
stunred disease in black pepper and development
of PCR based methodology for their detection
[2003-2006] [A. Ishwara Bhat and R. Suseela Bhai]

Endophytic bacceria for biological system
managemecnt of Radopholus similis, the key
ncmatode pest of black pepper [Piper migrum L]
[2003-2006] [K. V. Ramana, Sanrhosh J. Eapen, R
Ramakrishnan Nair and A. Kurmar]

Discribuced Information Sub-Centre
[Bivinformatics Centre] [2000-2007] [S.J.Eapen]

Improvement of selected spices through
Biotechnology tools [2001-2005] (K. Nirmal Babu,
Johnson K. George, M. Anandaraj, M.N.
Venugopal, R. Ramakrishnan Nair]

ICAR

Network Project on Organic Farming [2004-2007]
[V. Seinivasan, C. K. Thankamani, A. Kumar and
T. John Zachariah]|

Prevention and management of Mycortoxin
contamination in commercially important
Agricultural  commodites [2005-2008]}
[B.Chempakam, M. Anandaraj, T. John Zachariah,
MN.K. Leela and E. Jayashree]

Impace, adaptation and mitigation of climate
change effecrs on growteh and productivity of
plantation crops with special rcference ro
coconut and black pepper. [2004-2007)
[K.S5. Krishnamurchy, K. Kandiannan and
B.Chempakam]

List oF ProgpcTs

4. Cloning of Phytophthora resistance and defense
genes from Piper colubrium [2004-2007] [Johnson
K. George and M. Anandaraj)

S. Chemical characterization of Cinnamomum
germplasm {2005-2008] [N K Lecla and J. Rema]

f. Development of ehilli (Capsicum annuum 1..)

hybrids for paprika foleoresin] production [2004-
2007] ['T. John Zachariah and K. N. Shiva]

7. Strengthening the cause of Geographical Indication
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of major spices using molecular, morphological and
qualicy  profiling techniques. [2004-2007)
[(B.Sasikumar and '1'John Zachariah]

A [dentification and development of diagnostics for

the viruses causing stunted disease in black pepper
[2003-2006] [A. Ishwara Bhar and R. Susecla Bhai]

9, Mualecular characeerization and maintenance of
national repository of Phytophsiora [2004-2007] (M.
Anandaraj, R, Suseela Bhai and ALl Bhat|

10.  Broecology and incegrated management of root
mealybug  [Planococcus sp.] infesting black pepper
[2003-2006] [S. Devasahayam, K. M. Abdulla Koya
and M. Anandaraj)

OTHERS

1. IPL: Evaluarion of sulphate of potash (SOP} as
potassium source on growth, yield and auality of
black pepper [2004-2007] (K. Kandiannan and V.

Srinivasan]

2. Kerala State Council for Science, Technology and
Environment project: Production of white pepper
through fermentation technology [2005-2008] [T
John Zachariah, A. Kumar and E.Jayashree]

3. BRNS: Migration of pesticides in soil, waterand plant
covironment — A study using ¥ P labeled potassium
phosphenate  [2002-2005] [K. Vasu and R. Suseela
Bhai] [Collaborative praject wich CRWDM]
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RESEARCH ADVISORY ComMmMmiTTEE 2004

RECOMMENDATIONS AND ACTION TAKEN REPORT

Recommendations

1 divistornn ol |

While hixing the targeted yields, care should be
taken chat NPK levels do not exceed rhe optimum
dose for the crop.

Conditions prevailing during spike imitation to
initial fruir set should be considered for correlating
vield with biometeorological factors.

Physiological/biochemical traies for higher
productivity may be identified which can be
utihized 1n sereening the germplasm.

The possibility of using the information gencrated
on biosynthetic pathway of curcumin may be
explored.

The conditions under which the crop was grown
and stage of macurity at harvest are te be
considered while evaluating produce qualiry.

An ad-hoc scheme on “Impact of plantung marerials
supplied by IISR’ may be submitted.

Production of allspice planting matcrials may be
reduced in view of the problems in marketing,

The quantcy of planting materials produced 1n
each cropfvariery should be specified in the
technical programme/

FFor producton of quality planung materials [ISR
may identify a few farmers.

Section ol Soc

Economics and statistics should be better
integrated with relevant programmes.

Direccors of Agriculture/ Horriculture may be
contacted to nominate the officials for institute’s
diverse rraining programmes.

an Prodoction and

Acrion taken

Post Tar Vs I!;_'l. |-r||1r”=-'.'-.'

The levels may excced the optimum dose
recommended, if the soils are deficient in the
nutrient of interest.

This aspect has been included in the ongoing
project ‘Biometeorological Investigations and
Modcling in black pepper’.

The objective of the project s to identify traits
associated wich higher producrivicy.

This will be raken care of while formulating future
p[ogramrncs.

The suggestion has been implemented in the
routine analysis for quahity paramecers.

Scienust (Extension) has initiated a project on
Impact of Integraced Disease Management.

Druring 2004, all spice planting maternials were
produced to the minimum.

Variety/ crop wise specification of the planting
material produced has been implemented.

in the case of ginger and turmeric, plantng
materials have been djsttibuted to selected
farmers.

U mcienees

The dara generated from pepper technology
mission project have been analyzed. Soil and water
conservation technologies developed were
economically evaluated.

Communication on training is regularly seat co all
directors on a regular basis.

indian Institute of Spices Research
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RAC 2004

Success stories from the farmers may be
popularized among other farmers through mass
media and it should make available in the

Insticute’s website.

There is scope and need for tesung various
rechnologies developed by the insticuee in farmers’
tield.

Cose of production of crops has to he updated.

Full decails of the technologies developed should
not he put in the website and internet

L division of | PO

[For the management of viral diseases of vanilla,
an ad-hoc recommendation should be formulated.

Developmental agencies may be apprised/
sensitized on the viral diseases of vaniila

Technical expecrtise may be exrended to
developmental agencies in indexing the vanilla
planting maternals for viral diseases.

Scoring methodology for soft rot disease of ginger
germplasm has to be refined.

An integrated package for the management of
pests and diseases in spice crops has to be
developed.

Bioactive principles from more number of plant
species have to be screencd againse pests.
pathogens and nematodes

Biocontrol  agenrs/bioactive  compounds,
parcicularly novel ones must be registered and
protected by patenting,

li

Success stories are regularly consolidaced andd
efforts are regularly made to popularize among the
tarmers through mass media and the Instituce’s
websire.

The ncw technologies developed arce regularly
tested in farmers' ficld before release.

This is being regularly updated.

T'his recommendartion is taken note of.

ilection

In order to create awareness poputlar articies on viral
diseases of vanilla has becn written in Spice India
and Journal of Arecanut & Spices

Spices Board has been appraised ahout virus
infection in vanilla.

Training is also imparted to organtzations like Parry
Agre Ltd and Wynad farmers through Rashtriya
Sam Vikas Yojana  on idenufication and
management of viral diseases.

Screening methods for soft ror of ginger 13 being
standardized.

Integraced pest and disease management
strategiecs  have been developed and
recommended.

A large number of plants species have been
screencd intually for the bioactive compounds and
the premising ones are being characterized.

A scrain of Pseudomonas fluorescens-1ISR-6 and a
strain of Trickoderma fharzianum have been
recommended for commercial exploration.

Dhviswm of Crop Improvement and Biotechnology

Instead of using the tetm Piper zero which s not
authentic, Piper sp. should be used.

A group meeting for research in vanilla with Spices
Board has to be organized.

Vanilla germplasm, particulacly Vanille andamanica
should not go to the farmers.

Prper zevp’ 1s used only as a vernacufar rerm.
A letter will be sent te Chairman, Spices Board in

this regard.

Germplasm material are not distributed to farmers

Indian Institule of Spices Research




Studies on disease resistance in vanilla have to be

gIVEnN PILory.

Registration of germplasm has to be hastened.

Bydags chilli cannot be mixed wich real paprikas,

The technical programme of paprika project has

to be modified as Paprika Network Project.

Following modifications are suggested in the
paramerers for rhe evaluation of spices
germplasm.a. Black pepper: Oleoresin » 12%,
Piperine >3.5%, Essenual o1l > 4.0%b. Ginger:
Yield -20 t/ha, Driage-20%, Oleoresin-4%; Disease
reactuon- Resistant (1 to 2% infection)e. Turmeric:
Yield-25 ¢/ha, Driage- >20%, Curcumin (powder)>
3%, Oleoresin-4%, Disease reaction- Resistant (1
to 2% infection)d. Cardamom: Yield » 500 kg/ha,
In place of capsule size, number of capsules per
100 g has to be considered, O1l - 5% and above.e.
Nurmeg: Age of the tree-10 vears, Yield-1000 nuts/
treefyr, Nur wr > 9 g, Mace wi-1.5 g.f. Cinnamon:
Age of the tree-6 yrs, Yield- Fix after examining
the data, Bark oil- 2.5%.

Data on HP-728 need further verification.

Molecular characterization should be further
delberased.

All evaluations should be based on the parameters

fixed.

A group meeting on recombinant breeding was
also held. The recommendations were:A project
has ro be prepated on recombinant breeding and
black pepper jis the crop seclected.Mr. B.
Krishnamoarthy and Dr. B. Sasikumar will lead
the project. Recombinants with multiple
characters should be sclected instead of single
character of interest. Mr. B. Krishnamoorthy will

finalize the project.

RAC 2004

Priority is given to develop disease resistance in
vanilia

2 accessions were registered, 1 ginger, 2 bl. pepper
and 1 clove sent for registration.

Three lines are maintained separately

Institute projece closed and network project
initiared.

Suggestions accepted with modifications

Evaluation is being continued on HP- 728

Suggestions accepted. It will be exhaustively
deliberaced.

Being dene

A project on Gene pyramiding in black pepper was
prepared and sent to ICAR on a network project
along with other crops. The ongoing black pepper
breeding programme a¢ the Institute is aimed at
conveying favourable genes through recombination
breeding. Crosses involving known sources of
resistance, viz. Coll. 1041, P-24 for Plytophthora Acc.
2070, (P nigrum wild) for pollu and drought such as
Op Karimunda.

Indian Institute of Spices Research m
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SI. No.

10.

Recommendations

Reduce and synchronize flowering and harvesting
period in black pepper and cardamom.

Training private agencies for production of quality

planting materials

Effects of climartic changes on performance of
black pepper, cardamom and ginger should be
studied,

New standard trees for black pepper baving ideal
qualities need to be studied

Quality of spice produce should be emphasized
by more standards

The programme on biopestcides needs a clear
perspective

Efforts should be stcrengthened on INM based on
nutrient removal studies

The feasibilicy and effects of using Azaospirilium,
azolla, phosphobacteria and VAM in spice crops
needs focus.

Moenitor the effects of climatic change, actual light
and moisture stress of understorey spice crops.

The ITSR may take up work on organic farming in
black pepper, cardamom, turmeric etc.

i, - e of
Ta ¥l il

Undertake a major survey o study the impact of
foot rot management in black pepper in the state.

Eftectively moniror the adoption and field testing
of technologies developed.

Periodical consolidation of data to assess the exrent
of spread of the released varieties and farmers’
perceptions about them.

Action taken

Harmanal spray can reduce durarion only by a
fortrighe. Will be highly uneconomical.

IPDS Scheme in coltaboration with KVK and
Spices Board has ymparted training programs.

A Project on “System Approack for Sustainalble
Production of Spiees” has been initiared to scudy
these etfects

[deal trees have already been identified and
planted in the field dunng 2004.

Qualszy paramerers like weighe per litre (bulk
density), grade of the berries {in the casc of black
pepper) have also been included.

Programmes in organic chemistry have been
modified accordingly.

INM studies in black pepper, ginger and turmeric
have been intensified.

Effects of Azosperiiium, phosphobacteria and VAM
in spice crops are being presently scudied.

Network project to study che effect of climate
change bas been started. Dara on photosynchetic
rate. leaf water porentiai, membrane leakage,
catalase, peroxidase and SOD accivities of released
varieties are already available.

ICAR nerwork project on organic culuvation of
black pepper. ginger and turmeric 1s in progress.

A project to assess the impact of various technologies
developed by the institute is underway,

Impact assessmenr and economic viabilicy of
important technologies were cartied out during 2004.

Suggestion will be carrted out

indian Institute of Spices Research '




Research areas that need atrention are

a) Standardizarion of methods for carly
detection of the parhogens.

b} Vanability i /2 capsier should be further
characrerized and cheir distribution studied.

c)  Sercening of the getmplasm using molecular
marker for identfying resistant/rolerant lines.

d) Accession P-24. tolerant to P capsicr, should
be used in breeding programmes.

e)  Ewvaluate the performance of the identified
resistant rooestocks in black pepper

The vector and alternate hoses of phyllody disease
of black pepper may be identfied and appropriate
measures may be developed to check its spread.

To combat the slow decline disease of black
pepper

a) Methods should be developed to keep
nurseries free of nemarode infestation,

b)  Biological control of nemarodes needs to be
intensified.

a) Theidentified sources of resistance for ‘Pollu’
beetle musc be used to develop resistant
varieties

b)  Biology of virus vectors should be investigated.

For integrated pest and disease management in
black pepper)

a) Develop biocontrol rechnology for pests and
diseases and standardize procedures for mass
rearing of biocontrol agents and their urilization.

b) Identify pheromones for uwse 1n the
management of major insect pests.

¢) Identify useful botanicals for their potential
application in pest and disease management.

Methods for detection of Ralstonia solanacearum,
and Phytophthora from soil and plant have been
developed. Studies for detection of Pyshium and
Fusarsum sp have been taken up.

Molecolar characterization of Phytophthora capsici
will be donc under a new ICAR ad-hoc project.

Molecular markers are being developed for
Phytophthora resistance,

P-24 15 already being becn used in the breeding
program.

Trials arc underway in farmer’s plots to evaluate the
performance of £ colubrinum.

Two species of plant hoppers, possibly vectors are
being studied. Characterization of Phytoplasma has
been completed.

Prioricy will be given to produce and distribute
quality planting materials free from pests,
pathogens and nemarodes.

Adhoc & DBT Projects on biological control of
nematodes of Spices are under progress.

The work 1s in progress

Biology of aphids/ mealy bugs that are vectors of
viruses of black pepper are being studied.

Documentarion has been done to identify potential
bio-agents and standardized the mass multip-
fication mecthods for most of them.

A project on ‘Identification, characterization and
evaluation of pheromones against pollu beetle of
black pepper’ has been submitted.

Extracts of various plants and plant products have
been evaluated against pollu beetle,
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10.

1997 - 2001

d) Identify agrochemicals effecrive againse
major pests and diseases and develop
methods for detecting cheir residues to

maintain a safe limic.

e) Post-harvest processing. packaging and
storage for checking residues and maintaining
minimum microbial load meeting WTQ/SPS
related requirements.

Systematic studies ro understand the exact nature
ard mechanism of resiscance to Phytophthora foor ro,

Viruses causing diseases in cardamom should be
characterized and virus specific antisera be
produced.

"Technques should be developed for simulaaneous
detection, [ntegrated management and Ftiology
and interaction of pests and pathogens associated
with the rhizome rot and bacterial wile diseases of
ginger.

Recommending the use of infected seeds afrer
solarization treatment may be validated through
the AICRPS.

Constant vigil on several emerging diseases in
various spice craps may be maintained.

Imparting carliness in ginger and turmeric:

Reducing harvesting period in black pepper and

cardamom.

The IISR may dcvelop a vanilla research
programme jointly with SB.

The ISR and SB may arrange a consulration of
all the interested agencies on garcinia and
allspice.

Evaluation of plant products against root mealy bug

is being undertaken.kEvaluarion of new

agrochemicals s in progress.

The studies on Post harvest technology are being
srrengthened and the requirements of WTO/SPS
would be raken into consideration.

The host pathogen interactions in black pepper —
P capsici pathosystem have been studied.

Characterization of *Kacre” vitus has already been
done. Production of virus specific antisera will e

raken up in furure.

A new project on “Foaoelogy and management
of thizome rot complex in ginger and turmeric”
has been nivated duning 2004 to study these
aspects.

All the technologies developed for the production of
disease free planting material and other management
strategies are tested chrough AICRPS centres.

Basic information on discribution, etiology, etc. of
emerging diseases in various spice crops would be

gencrated.

Turmeric varieties avaitable in the country are
¢classified as short duration, medium duration and
long duracion. In case of ginger, IISR has released
3 vaneties which rake 200 days for macurity.

In black pepper there is only one picking. Hence
reducuon of picking in black pepper is not relevant.
An early bearing black pepper line will be released
in 2007.

A meetng with Spices Board will be held to have a
murual understanding regarding areas of vanilla
research.

About 65 acc. of Garcinia and 22 acc. of Kokum
have been collected, planted and are being
evaluated. There 1s ne market for ailspice in India.

indian Institute of Spices Research




10.

11.

2.

13.

14.

16.

17.

18.

19.

20

IField tolerance 1n varieties
Use of mulci-lines

New srandards for black pepper
Quality control
Partnership arrangements

Increasing the comperence of scientists

Developing specialization of horticuleural
sciencists

The current reports do not indicate cthar evaluation.
and cataloguing has gone on apace with the
collection programme.

No reports on adequate checks to ensure the
genetic integrity of iz vitre germplasm were made
available.

In case of the tree spices, it 1s difficult to envisage
that India can develop international trade in these
Crops.

The results presented in the reports do not indicate
either new data or new approach.

The results presented are meandering and
descriptive in nature: hardly any results are
presented.

The spice germplasm collections have to be
characterized by using PCR based rechniques.

Emphasis to be given for identification and cloning
of resistance genes and improving the efficiency
of conventional and molecular breeding in black
pepper.

Through review of the Biotechnology work may
be done and fresh dircetions given by Institutional
Biosafety Committee (IBSC).

Pepper tissue cutture protocol should be put to use
in evolving transgenic cardamom lines.

QRT 1997 - 2001

1SR has recommended release of diseasef field
rolerant varieties.

ISR always advocates growing more than one
variety.

Would be completed during 2010.
Would be completed during 2008.
Alrcady four net work projects exise

Opportunities for depuration abroad are very
limited as compared to ocher institutes.

The projecr or vegerarive propagation in tree spices
was complete and closed in 1997.

Characterizations of all the accessions of spices
collected cill 2002 were compleced rest will
complete by2007.

Random checking of fidelity of iz vitre maintained
germplasm was being done.

A final project report on “Vegetative propagation
of "Tree spices was submitted in 19977,

Practical leads on these aspects may be obtained
by 2007.

Practical leads in these aspects would be obtained
by 2007.

Tagging of important genes with molecular markers
15 10 progress.

An ICAR Adhoc project “Full length sequencing
of cDNA corresponding to resistance and defense
genes” was sanctioned

The IBSC was reorganized and activated.

Work at Appangala would resume by 2005. Work
on ginger somaclones would be completed by 2005.
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EMPOWERMENT OF WOMEN

International Women’s day was observed on 7 March 2005, a thematic programme based on commonness of rehigions,
Chief Guest Sme. B.M. Suhara, the renowned Malayalam  quoting Geeta. Bible and Quran. Onam celebrations were
Novelist, gave a lecture on latest trends in Malayalam  also organized which included various competitions like
novels highlighting the role of women. A cultural  cooking with spices, flower carpet cee. Effores bave heen
programme was organized on the occassion. Women'’s cell made for peaceful sectlement of cases by women

organized the Communal Harmony Day and presented emplovees of the [nstitute.

International Women’s day celebrations

OFrFICIAL [LANGUAGE IMPLEMENTATION ACTIVITIES

Hindi Implemenration Committee meeting was held four times during the period 2004-05. Fifteen computers |
were made bilingual. The admiaisecracive seaff was encouraged o work ia bilingual. All the applicacion forms

and registers were made bilingual. Two administrative staff were nominated to attend the Hindi Workshop in ‘
NAARM, Hyderabad. Five Scientific and administrative staff have qualified in Prabodh and nine in Pragya.

Direcror, Dr. V.A. Parthasarathy as well as Hindi Officer astended the discussion programme of the drafting and '
cvidence, conducted by subcommirttee of Parliament on official language. Hindi week was celebrated with
many competitions among the office staff.
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PERSONNEL

SCIENTIFIC, CALICUT

Name Designation
I. Dr. VA Parchasarathy Dirccror
2. Dr. K. Narayana Kurup Principal Scientist (Agri. Stacistics)
3. Dr. M. Anandara] Principal Sciennse (Plant Pathology)
4 Dr. (Mrs.) B. Chempakam Principal Scientist (Biechemistry)
5. Dr. 8. Devasahayam Principal Scientist (Entomology)
6 Mr. B. Krishnamoorthy Principal Scientist (Plant Breeding)
7. [Dr. K. Nirmal Babu Sr. Sciendist (Plant Breeding)
2. Dr. M.S. Madan St Sciencist (Agril. Keonomics)
9, Dr. 'T. John Zachanah St. Scienoist (Biochemistry)
10 Dr. B. Sastkumar St. Scientist (Plant Breeding)
11. Dr. (Mrs.} J. Rema Sr. Scientist (Horticutture)
12. Dr. K. Johnson George Sr. Scicnust (Gen. & Cytogenetics)
13. Dr. (Mrs.) C.K. Thankamamn Sr. Scientist (Agronomy)
4. Dr. R, Dinesh Sr. Scientist (Soi) Science)
15. Dr. R. Suseela Bhai St Scientist (Plant Pathology)
16. Dr. A Ishwara Bhat Sr. Scienust (Plant Pachology)
17. Dr. R. Ramakrishnan Nair Sr. Sciencist (Gen. & Cyrogenetics)
18.  DrP Rajecv St. Scientisc (Agril. Extension)
19, Dr. K.5. Knishnamoorthy Sr. Scienast (Plant Physiology)
20. Dre. K. Kandiannan Sr. Scientist {Agronomy)
21. Dre Sanchosh |, Eapen Sr. Scientist (Nematology)
22. Dr. N.K. Leela Sr. Scientist {Org. Chemistry)
23. Mr. K.M. Abdulla Koya Scient{st (SG} (Entomology}
24. Mr. K.V. Saji Scientist (SG) (Economic Botany)
25. Dr. A. Kumar ' Scientist (Sr. Scale) (Plant Pathology)
26. Dr. V. Srinivasan Seientist (Sr. Scale) {Seil Science)
27. Dr. K.N. Shiva Scienust (Sr. Scale) (Horticulture)
28. Dr. T.E. Sheeja Scientist (Biotechnology)
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PrisoNNE

TECHNICAL OFFICERS

1. Dr. Johny A. Kallupurackal ‘lechnical Officer (TY)

2. Dir. Hamza Srambikkal Tech. Officer (1.ab) {17-8)

3. Mz P Azpar Sheriff Tech. Officer (T7-8)

4. Dr.(Mrs.) Urpala Parthasarachy Tech. Officer {L.ib.) (T6)

5. Mr. M.M. Auguschy fech. Officer (15}

6. Mr. K. Jayarajan Tech, Officer {Stan ) (TH

7. Mr. M. Vijayaraghavan Technical Officer (T5) (Workshop)
8. Mr. K.'T. Muhammed Technical Officer (T5) (Farm)

9. Mr. V. Sivaraman Technical Officer ('T'5) (Farm)

10. Smr. C.K. Sushamadevi Technical Officer (T5) (Lib)

1ISR ExperiMENTAL FARM, PERUVANNAAMLZHI

SCIENTIFIC
1. Mr. PA. Mathew Principal Scientist (Horticulture)
2. Ms. E. Javashree Scientist {Sr. Scale){AS & PE)

f. Mr. VK. Abubacker Kovya Farm Supdc. (T7)

2. Mr. NLA. Madhavan Technieal Officer (T3 (Farm)

3. Mr. K. Kumaran Technical Officer (T5) (Farm)
KVK

SCIENTIFIC

1. D1 'L K Jacob CTOinCharge & Sr. Sciengst (Agril. Entomology)

TECHNICAL OFFICERS

L. Mr. P S. Manoj (17 (Hort)
2. Mr. 8. Shanmugavel T (7-8) (Vecerinary Science)
3. Mr. K.M. Prakash T (7-8) (Agronomy)

ISR CarDAMOM RESEARCH CENTRE, APPANGALA

SCIENTIFIC

1. Dr. M.N. Venugopal Principal Scientist (Planc Pathology)
2. D 8.]. Anke Gowda Sr. Scienust (Physiology)
3. Sri. D). Prasath , Scientist (Horticuloure)
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Month

January
Fehruary
March
April

May

June

July
Augusr
Seprember
Ocrober
November

December

Month

January
February
March
Apni

May

June

July
August
September
October
November

December

Monthly average weather data at IISR Farm, Peruvannamuzhi 2004

Max. Temp

°C
33.8
34.9
36.2
35.8
301
29.1
288
29.1
3.4
3.2
319
33.5

Monthly average weather data at ISR Regional Research Station, Appangala

Max. Temp

°C
27.2
30.9
32.5
31.3
27.0
25.7
24.3
24.0
27.0
26.7
27.5
12.3

WEATHER

Min. Temp

C
24.8
249
26.1
26.9
25.8
25.0
25.9
25.5
26.7
25.1
22.3
18.3

Min. Temp

°C

14.7
14.3
16.9
18.9
19.0
18.3
18.2
18.2
18.1
17.4
15.1
28.3

Humidity

(%)
66.6
65.8
60.2
67.9
30.5
90.2
89.0
87.9
82.5
82.3
77.4
68.0

Humidity

(%)
75.2
62.3
63.1
76.6
85.8
90.6
93.1
91.8
82.9
81.7
75.7
66.0

Rainy Days

wmi e o O

25
28
23
14
[4
12

Rainy Days

13
15
20
30
20

11

Rainfall
(mm)

0
0
13
83
615
259
801
834
302
349
290

Rainfall
{(mm)
.
0
75
103
169
654
777
393
81
159
30
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