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PREFACE 

During the period 2004-05, the Indian I nstitute of Spices Research made commendable progress 

in terms of research. extension and computerization. In research front , the coll ections of various 

spices have been enriched. One hundred and seven ty Piper accessions were added to the 

germ plasm collection besides other spices. Use of GIS has been attempted to locate the 

development and extent of sp read 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 o n the control of foot rot disease in black pepper. The crilical 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 softwa res for vario us uses, notable among them being SOILLAB and 

PIPERBASE. The Krishi Vigyan Kendra and Agricultural Technology Information Centre continue 

to render services to the farmers and the report would amply indicate the directions in which 

the researches are attempted. The year also saw dl e down-fall in the prices of various spices 

notably vanilla and cardamom and there was a good demand for planting materials of gi nger 

and turmeric. 

All these achievements were possible only because of the guidance received from Director 

General, Dr. MangaJa Rai, and Deputy Director General (Hart), Dr. G. KaHoo. I place on record 

our gratitude to them. My friend Dr. K. V Ramana, formerly Project Coordinator (spices) and 

presently Assistant Director General (PC) gave suppo rt and cooperation whenever requested. I 

thank him and Dr. S. N. Pandey, Assistant Director General (Hort.) for their help. To members of 

RAC, I exp ress my thanks. r thank the editorial committee for the wonderful job of edi ting lie 

Annual Report. 

( V A PARTHASARATHY ) 

DIRECTOR 
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EXECl TT'IVE 

SPICES GENETIC RESOl H.CES 

One hundred and seventy Piper accessions including Piper 

nigrum with bold be rries, P 1lTJ.,.'Y1Vj)hyllutn with long spikes 

and P Itymellophyllum with profuse hairiness were collected 

from the forests of Kakkayam, Tusharagi ri (Calicllt District) 

and Tirunelly (Brahmagi ri and Pakshipathalam-Wyanad 

District) and other parts of the country. The present tield 

cardamom clonal gene bank comprises collections, variants, 

hybrids and disease resistant selections. During the year, 

five accessions (precocious yielder- 3 and high yielder-2) 

were collected from Kodagu District, Karnataka. A total of 

nine accessions of7illKiberspp. and 11 accessions ofCurcutnfl 

spp. were coll ected from farmer's field s of Ke rala and 

Arunachal Pradesh. Several collections of tree spices were 

also made during the year from diffe rent locations in the 

country. E leven access ions of indige noll s and fi ve 

accessions of exotic germ plasm of paprika-alike- chillies 

and paprika were coll ected from Jorhat (Assam) and 

Dharwad (Karnataka). 

BLACK PEPPEI{ 

GIS and Shan non Di vers ity Index studics indicate d 

species richness in North east Indi a, coasta l Andhra 

Pradesh, Orissa and Wcst Be nga l. One Piper lliKrtltn 

accession collected from the nacura l forests of 

N elliampathy (Palghat District) was registered as a uniqu e 

germplasm for its high oleoresin content (28.15% ), and 

bold berries (ING R. 04111 , IC-370011). Promising black 

pepper lines s uch as OPKm , HPI411 ancl Coil. 1041, 

y ie lded 4.05, 3.8 7 ancl 4.14 kg fresh h e rri es/v ine 

respectively as compared to Sreekara (2.94 kg/vinc). inte r 

Short Sequence Repeat ( [SSR) marke rs were found to 

discriminate PijJers pecies, Pi/Jer hybrids HP 780 x P lIignlln 

(wild), IISR 4176 x IISR 430, Pmltlzyur I x Karimlmda and 

th e ir pare nt s. Majority of blac k peppe r access ions 

containe d 4% oil. A cr. 1602 conta ined 19% oleoresin 

followed by KS-12 7, 11SR 4073 and KS 147 with 

SUMMARY 

over 16%. W-3001 contained 5.6% piperine followed by 

I-IP-1523 with 4.3% and Ace. 836, 1261 and KS-J39 with 

more than 1.6% piperine. 

i\ regress io n mode l deve loped Llsing black pepper _ 

weather relationship indicated that rainfall had a positive 

association with yield. However, maximum temperature 

had a negative relationship and minimum temperature 

had a positive relationship with y ield up to 2S weeks. 

Organic nutrition trial s indicated that soil P and Zn 

availability increased significantly compared to IN M and 

chemical systems of production. 

The crop loss due to foot rot di sease was reduced by 8.43% 

when biocontrol technology was adopted, whereas the loss 

ranged from 40.7 to 52.3% whe n the technology was 

di scontinuc d or not adopted . Mass multipli ca tion 

technology for 'l;'iehoderma hal"ziallum for co ntrol of 

Phytophthol"a foot rot discase in black pepper has returned 

an internal rate of return (I RR) of 19% and B: C ratio of 

.1.2: 1. 

Seventy-t hree new isol ates o f puta tive e ndophy tic 

bacteria, antagoni stic to nematode pest and Phytophrhora, 

from black peppe r we re isolated , morphologically 

c haracte ri zed and preserved in the repos itory of 

endophytes. 

The incidence of stunted disease was correlated with 

environme ntal factors s uch as altitude, rainfall and 

temperature. C itrus mealybug (Planoeoceus cirri Risso), 

commonly found associated with black pepper (Piper 

ttigrum L. ) was shown to transmit the Badrtavirus 

associated with stunted disease. Badnavirus particles were 

purified from infectecl black pepper and a DAS-ELISA 

based method was de veloped for its detection in plants. 

Coat prote in ge ne of ClIrumber mosaic v irus (CMV) 

infecting P lortgultl ancl P belle were c loned, sequenced 

and seque nce compari son showed that the virus be longs 

to subgroup IB of C MV. Phytoplasma causing phyllody 
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disease in black pepper was identified and was shown to 

belong to Aster yellows group. A nested peR method 

was developed to detect phytoplasma in phyJlody affectcd 

black pepper plants. 

Surveys conducted in Wyanad and Calicut Districts in 

Kerala indicated that in addition to an undescribed species 

of PlanocoCCtls, P. c;Iri also infests basal portions of ste ms 

and roots of black pepper. 

CARDAMOM 

The glabrous selections of Malabar typc (MA-l.S, MA -18, 

MA-20) were moderately resistant to leaf blight caused 

by Colletotrichum gloeoJpolioides whereas the compound 

panicle types (CP-9, CP-2) are resistant. 11momU1I1 

sllbu/atum and 11. microstej)hanum were found clustered with 

Eler/aria cardamomum indicating that Amomllln is closest 

to cultiva ted cardamom according to RAPD profile. Three 

cardamom accessions viz. , CPo HY-2 and NHY-2 had high 

levels of essential oil (7.8, 6.S and 6.4% respectively). Drip 

irrigation and sprinkler irrigation once in 12 days recorde d 

significantly higher numberoftille rs/clump, more number 

of leaves per tille r and more numbc r of panicles per plant 

whercas the control recorded lower yi eld. Trench syste m 

of planting rccordcd less runoff and soil loss. 

Investment on the technologica l package developed for 

soil -watc r conservation in ca rdamom based croppi ng 

system in Kodag u District of Karnataka yielded a net 

rerum of Rs: L 11 ,593/ ha as against Rs.56, 186/ ha in non

adopted farms. Soil and water conservation measures 

suggested for cardamom based cropping syst e ms in 

Kodagu District rerurned a ne t eco nomic surplu s of 

Rs.34.S7 lakhs with lRR of 33% and B: C ratio of 2.9. 

G lNGER A~D Tl JRMERlC 

Ginger Acc. 578 an exotic ginger collection from Nepal 

recorded the highest yie ld (15.25 kg) .) m2) 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%. G inger Act. 41 was found free of shoot 

borer infestation. Among the roOt knot resistant turmeric 

and ginger accessions, Acc. 43, 56 and 57 in turmeric and 

tta:. 36 in ginj!,cr werc [u\lmi to he :'\lIpcrim in yield and 

other characters. Cytologica l ana lysis of true turmeric 

seedlings of the mothe r line At'. 126 revealed 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 conccntrations. The mean 

y ie ld recorded in gin ge r (va,-. Varada) when grown 

organically was 7.5 kW 3 ml with a reduction of 26% and 

22.8% rhizom e yield as compared to c he mical and 

integrated farming, respectively. Turmeric (vm: A//ejJjJey) 

recordcd a mean yield of 15.5 kf.!,/ 3 m! under organic 

cultivation with a reduction of 15.3% rhizome yie ld as 

compare d to the convcntional syste m. Phe nlya lanin e 

Ammonia Lyase, the initiating enzyme in the biosynthesis 

of cUfcuminoids could be purified to 157 fold from th e 

crude extract of turmeric leaves 

The pathogen ca using soft rot of ginger and turme ric was 

ide ntified as Pythium myrioly/um. A re liable screening 

methodology based on soil inoculation of the pathogen 

was d eve loped fOf large sca le scree nin g of g inge r 

germ plasm for bacterial wilt resistance. Turmeric was 

identifi ed as one of the hosts of RalslOllia SOkl/lflce(lmm. 

Among the putative endophytic bacte ria isolated from 

ginger and turmeric rhizome, 19 isolates were fOllnd to 

inhibit rhizome rot pathogens such as Fusan'um oxy.ljJoJ'Um, 

Pythium myriorylum , P. ultimum, Rhizoctollia w lall t and 

RalsrOllitl soiallareamm. For large-sca le disinfecti on of 

ginger seed rhizom es , the rhi zome solari zation 

methodology was modified to suit bulk requ irements. 

For obta inin g hig he r numbe r of sprouts and lesser 

incidence of rh',zome scale, storage of rhi zomes in dri ed 

leaves of SIr-yrh/IOs Illlx-vomira or G'~ycoslllis jJelllojJhy//o or 

S. lIux-vomica + saw dust ( I: 1) or C. jJl'tl/tljJ/;Y//(I + saw dust 

(1: 1) were as promising as storage in sawdust alone. 

T R EE SPICES 

Eva luat ion of c lones of e lite line s o f nutmeg for 

morphological characte rs indicated that A4/22 recorded 

the maximum he ight (1 79 em) in the fourth year. A9/18 

recorded maximum yie ld of 933 fruits pe r tree. RAPD 
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based molecular profiling clearly distinguished clone 

number 16 of ViS'lUXlshree from the mother, other clones and 

seedlings. At a similarity index of 0.96, three groups could 

be distinguished. Soft wood grafting of Garcinia 

xanlhochymus was standardized on nine month old G. 

xanlhochymus rootstocks with 90% success. In immawre 

clove, the eugenol content in bud oil was low (58%) while 

the oil in pedicel contained 70% eugenol. 

VANILLA 

Pollination studies indicated that white and pink flowered 

varieties of Vanilla alldamanica were se lf and cross 

compatible besides showing compatibility with V 

plat/i/olia. Cucumber mosaic v irus (CMV) infecting vanilla 

(Var/illa plani/olia Andrews) was characterized on the basis 

of biolOf!;ical and coat protein (CP) nucleotide sequence 

properties. A new disease of vanilla caused by a fungal 

pathogen, Cylindmcladium quillquesejJ/atutn was identified. 

PAPRIKA 

Evaluation of 181ines indicated that yield per plant ranged 

from 206-999g. We ight of seeds per fruit varied from 0.650-

1.696g. Colour value ranged from 60-356 ASTA units 

whereas capsaicin ranged from 0.0056% to 0.101%. EC-

18 was found promising with high yield (I 

kg/plant) and colour (251. 7 ASTA units). 

KRISI II VIGYAN KENDRA (KVK) 

KVK conducted two Kisan Melas cum exhibitions, six 

seminars, broad casted five radio talks and published 

three popular articles disseminating agricultural 

technologies. The Animal Clinic took up 520 consultancy/ 

advisory service/home service treatments, and 263 

artificial inseminations services. 

PRODUCTION AND DISTRIBUTION OF 
PIJANTING MATERIALS 

Twenty three thousand rooted black pepper cuttings, 8047 

cardamom seedlings, 1000 cardamom suckers, 20 kg 

cardamom capsules, 4 tonnes of ginger seed rhizomes, 11 

connes of turmeric seed rhizomes and 6498 nutmeg grafts 

were produced and distributed to farmers 

NEW SOFTWARE 

SPICEPAT- a data base on patents granted for inventions 

related to spices and spice related products, PIPER BASE 

- a data base on Piper species, SOrLLAB- a software for 

classifying soils based on nutrient status, PAYROLL, 

IMPR ESTSOFT and ADVANCESOFT were some of 

the softwares developed during the year. 
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I NTRODUCTION 

HISTORY 

Intensive research on spices in the country was initiated 

with the establishment of a Regional Station of Central 

Plantation Crops Research Institute (CPCRI) at Calicut, 

Kerala, during 1975, by the Indian Council of Agricultural 

Research (lCAR). This Regional Station was upgraded 

as National Research Centre for Spices (N RCS) in 1986 

by merging with it the Cardamom Research Centre of 

CPCRl at Appangala, Karnataka. The NRCS was further 

elevated to the present Indian Institute of Spices Research 

(l[SR) during 1995. 

LOCATION 

The laboracories and administrative offices of the institute 

are located at Chclavoor (50 m above MSL), 11 km from 

Calicut (Kozhikode), Kozhikode District, Kerala, on the 

Calicut-Kollegal road (NH 212), in an area of 14.3 ha. The 

research farm is located 51 km North East of Calicut at 

Pe ruvannamuzhi (60 m above MSL), on the 

Peruvannamuzhi-Poo7.hithode road in Kozhikode District, 

in an area of 94.08 ha. The Cardamom Research Centre, 

Appangala (920 m above MSL) is located at Appangala, 

Kodagu Dis tri ct, Kar nataka, on the Madikeri

Bhagamandala road, 8 km from Madikeri, in an area of 

17.4 ha. 

MANDATE 

• To extend services and technologies to conserve 

e mphasi s on product development and product 

diversification for domestic and export purposes. 

• To act as a centre for training in research 

methodology and technology upgradation of spices 

and to coordinate national research projects. 

• 

• 

To monitor the adoption of new and existing 

technologies to make sure that research is targeted 

to the needs of the farming community. 

TI) serve as a national centre for ·storage, re trieval 

and dissemination of technological information on 

spIces. 

The spice crops on which research is being conducted at 

the in stitute include black pepper (Piper Iligrum), 

cardamom (Elettaria cardamomum), ginger (Zingiber 

officina/e), turmeric (Curcuma /onga), cinnamon 

(CimlOmomum verom), cassia (G. cassia), clove (Syzygium 

aromaticum), nutmeg (M_yristicafragmns), allspiee(Pimenta 

dioica), garcinia (Garania gummi-gutta and C. indica), vanilla 

(Vallilla p/ani/o/ia) and paprika (Capsicum 01l1lUum). 

ORGAl':IZAT[()~ 

The Director is the administrative head of the institute. 

The r nstirute Management Committee, Research 

Advisory Committee and Staff Research Council assist 

the Director in matters relating to management and 

research activities of the institute 

generic resources of spices as well as soi l, water and Resea rch on various aspects of the mandate crops is 

• 

air of spices agroecosystems. conductcd in three divisions, namely, Division of Crop 

To develop high yielding and high quality spiee 

varieties and sustainable production and protection 

syste ms lIsing traditional and non -traditional 

techniques and novel biotechnological approaches. 

I mprovement and Biotec hnology, Division of Crop 

Production and Post Harvest Technology and Division of 

Crop Protection and a Social Sciences Section. The other 

faciliti es avai lable at the institute include Agricultural 

Technology I nformation Centre, Agricultural Research 

• To develop pOSt harves t technologies of spices with Information System, Bioinformatics Centre and Krishi 
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Vigyan Ke ndra. The institute also functions as the BUDGET 

headquarters of the All India Coordinated Research 
Project on Spices, and Indian Society for Spices. The The total budget uf the institute was Rs. 490 lakhs during 

institute has linkages with several universities, research the year, which included Rs. ISO lakhs under Plan and 

institutes, and developmental agencies for collaburativc Rs. 340 lakhs under Nun Plan. In additiun, Rs. 294.471akhs 

research and developmental activities in spices, was alsu received as funds frum external agencies. 

Management Committee 1- .----
Headquarters 
Calieut 

Research Advisory Committee f-
I Director l 

Staff Research Council ~ 
Experimental 

I r Farm 

Division / Section 1- Genetics and Cardamom Research 
Cytogenetics Centre, Appangala 
Plant Breeding Crop Improvement and 

Biotechnology 
Economic Botany Krishi Vigyan Kendra 
Hurticulture '--I 

Peruvannamuzhi 
Biotechnology 

National Informatics -
Agronomy Centre on Spices 

Soil Science 
Biochemistry Bioinformatics Centre I-

Crop Production and Post Organic C he mistry 
Harvest Technology Plant Physiology Administration and r--

Ag. Engineering Accounts 

AIC RP on Spices f-Plant Pathology 

Crop Protection I Entomology Agricultural Research 
Nematology .---

Information System 

Economics 

L.f Social Sciences Statistics Agricultural l cchnology 

Extension Information Centre 

Organizational Set up 
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Contingency 
40% 

TA 
3% 

Works 
20% 

Plan 

Equipments 

Budget of the institute 

Works 

2% 

Establishment 
73% 

Non-Plan 

Resource generation: Institu te earned a total of Rs 20.1 3 Staff: The institute has a sanctioned strength of 42 
lakhs through sale of planting materials, biocontrol agents, scienti fic, 19 administrative, 36 technical and 62 supporting 

training, publications and consultancy services during the staff. 

year. 

Staff position of the institute 

Category Sanctioned In position Vacant 

Calicllt Peruvannamuzhi Appangala 

(HQ) (Farm) (RC) 

Scientific 42 28 2 3 9 

Technical 36 18 13 5 

Administration 19 17 2 

Supporting 62 28 15 18 

Total 159 9 1 30 28 10 

Staff position of KVK 

Category Sanctioned In position Vacant 

Calicut Peruvannamuzhi Appangala 

(HQ) (Farm) (RC) 

Scientific 

Technical 7 6 

Administration 2 1 

Supporting 2 2 

Total 11 2 9 
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PAST ACHIEYEME.NTS 

Black pepper: A total of3350 germplasm collections made 

through surveys were conserved (both in vivo and in vitro) 

and characterized for yield, quality, abiotic and biotic 

stresses. Five improved varieties with high yield and 

quality were developed and released for cultivation. 

Sreekara, Subhakara, PaTlchmni, Poumami, PI.D-2 and four 

more varieties (IISR-Thevam, lISR-GirimuTlda, llSR

Malabar Excel and I/SR-Sltaitlti) arc proposed for release. 

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 

cultural methods, bioconrrol agents, plant products and 

resistant vari eties were developed for the management 

of pests and diseases including nematodes that resulted 

in substantial increase in yields and pesticide free produce. 

Integrated management schedules for Phytophthom foot 

rot disease was well adopted by farmers resulting in 

s ig nifi cant inc rease in production. A repository of 

bioco ntrol agents of bacteria , fungi and nematodes 

affecting spice crops was es tablished to conserve , 

characterize and document the variability and potential 

of biocontrol agents. Large-sca le multiplication of 

biocontro l agents for distribution to farmers for 

management of disease was also under taken. Post harvest 

technologies for processing pepper was standardized. 

Cardamom: Three hundred and ninety four germ plasm 

accessions collected from differe nt regions were conserved 

and characterized for yield, quality and resistance to pests, 

di seases and drought. Molecular characterization of 

germplasm accessions are a lso being taken up. Three 

improved varieties namely Kodagu St~.fi'li, IISR Avi!lm}J 

(tolerant to rhizome rot) and Vijetlto 

(tolerant to katie di sease) were relcased. Multistoricd 

cropping with cardamom, black pepper, coffee and 

arecanut and agro forestry system were dcveloped and 

demonstrated in grower's field. Technologics for 

intcgrated management of katte, soil borne diseases 

(damping off, rhizome roc) and thrips were developed. 

The improved varieties and technologies developcd for 

increasing productivity were demonstrated through large

scale demonstration in farmers' field s. Large-scale 

multiplication and distribution of elite planting matcrial 

were also undertaken. 

Ginger: The germplasm was enriched (756 accessions) 

through regular survcys and collection and an ill vitro gene 

bank was establi shed for conservation of gcrmplasm. 

Three ginger varie ties with high yield and quality, Varada, 

RejatllO and JJ1aiJima were released. Accessions wirh 10wl 

high fibre and with high oil type were identified. Post 

harvest technologies for processing and technologies for 

preparation of value added products such as salted gingc.;r 

were standardized. Techniques for solarization of ginger 

seed rhizomes (for elimination of bacterial wilt pathogen) 

and integrated disease management strategy for soft rot 

di sease and shoot borer were developed. Organic farming 

system was developed for ginger. The improved varieties 

and technologies developed on cropping system, nutricnt 

and water requirement, pest and disease management and 

post harvest proccssing techniqucs were disseminated to 

farmers and other agencies through publication, training 

programmes and demonstrations. L arge-scale 

multiplication and di stribution of c lite planting mate rial 

were also undertaken. 

Turmeric: The germ plasm collcctions made though 

surveys include 899 accessions. The gcrmplasm was 

c haracter ized for yield, qua lity, resistance to pests, 

di seases and drou ght. Molec ular c harac te rization of 

gerrnplasm was also initiated. Five high curcumin and high 

yielding varieries, SUVOrtIO, SUdt'II:S01l0, SUg lllta, 
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Prabha and P/,athibh(l were released. Two varieties namely 

11SR-AI/eppe.y Suprflne and IlSR-Keda1"(lm were proposed 

for release. Accessions \\'ith high curcumin and root-knot 

nematode resistance \vcre identified. A peR based 

method was developed to detect adulteration of turmcric 

powder with wild ClIlllllna specie~. The optimum spacing. 

nutrient and water requirement were standardized for 

different soils. Organic farming system was developed for 

turmeric. Eco-fricndly integrated strategy was developed 

for the management of shoot borer. The impuwcd 

varieties and technologies were disseminated to farmers 

and other agencies through publications and 

demonstrations. Large-scale multiplication a nd 

distribution of elite planting material were also 

undertaken. 

Tree spices: The germ plasm collections of different 

tree spices werc made and conscrved. The collections 

include 482 nutmeg. 233 c love. 408 cinnamon including 

cassia. 61 garcinia and 180 allspice. The germp lasm was 

character ized for yield and quality'. Molecular 

characterizatio n of germ pla s m was also initiated. 

Various improved varieties with high yield and quality 

were developed that had a s ignificant impact in 

increasing the production and productivity of these 

crops in the country. Two hi gh quality cinnamon 

varieties. IISR N(lvas!iree and IfSR Nil!iyas/{ree and a 

All improved V(lnety of black jJepper 

nutmeg variety, IISR Vis'lJ}){lshree 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 varieties and technologies developed on 

propagation and post harvest processing were 

disseminated to farmers and large-scale multiplication 

and distribution of elite planting material were carried 

our. 

Vanilla: One hundred and three collections of vanilla made 

during surveys are being conserved and evaluated for yield 

and disease resistance. Successfl,J! interspecific 

hybridization was made between l'tmilla p/(/I{~fo/i{l and V. 

{lphyll(/. O\'er 1000 seed progenies of E planijo/ia are being 

established in the field to study their variability. Protocols 

for micro propagation through direct shoot multiplication 

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 rot, root rot, bean rot and tip rot were identified 

and management strategies developed. 

Paprika: Surveys were conducted and S4 accessions were 

collected. The germ plasm was characterized fOf yield and 

quality. Accessions with high yield and colour values were 

identifi ed. 

A high yieldillg variety of ginger 
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BLACK PEPPER 

Genetic Resources (p.l9) 

Genetic Improvement (p.l9) 

Climate and Physiological Factors in Relation to Productivity (p.2l) 

Nutritional Trials and Organic Farming (p.23) 

Foot rot Disease (p.23) 

Impact of Integrated Disease Management of Foot rot (p.2S) 

Nematode Management (p.26) 

Bioecology and Management of Mealybug p.27) 

StUnted Disease (p.27) 

Mechanism of Drought Tolerance (p.31) . 

Quality Evaluation and Post Harvest Technology (p.31) 

Cost of Cultivation (p.32) 
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BLACK PEPPER 

1. GENETIC RESOURCES 

Collection of black pepper germ plasm 

through explorations is one of the long

term programmes of Indian Institute of 

Spices Research that has led to the 

development of world 's larges t 

repository of Piper spp. 

Piper hymenophyUum - an unique hairy type 

Seven e lite hlack pepper linesv;z., HP 105, HP 728, HP 780, HP 813, HP 

1411, Co/I.I041 and OPKm were characterized using molecular markers 

(RAPt) and morphological traits. Among the 14 random decamer primers, 

nine could gene rate unique bands in six of the lines. Variations in the 

Black pepper germpl asm was further morphological features of the black pepper were confirmed in the RAPD 

enriched during 2004-05, with collcction s profil es . The lines OPKm, HP 1411 and HP 105 exhib ited distinct 

from Oibrugarh (Assam), Lohi t and Anjan morphological features and unique RAPD bands. 

(Arunachal Pradesh) and Achankoil forest 

range, Shcnturuny Wild Life Sanctuary, 

Punalur, P athanapuram, Pathanamthitta, 

Lahai, Pamba Va lley, Kakkaya m, 

Tusharagiri , Tolpetty a nd T irun e lli 

(Kera la). A total o f 170 access io ns 

consisting of 152 wild and 18 local culti vars 

were co llected which include P 

hymenophylluTn with profuse hairyness and 

P argyroph.vllum with long spikes. The 

cultivars include Kottanadan, Kottakodi, 

eduvarayan, Murithottan, Karuvilanchi , 

Chumala and Karimunda. The total blaek 

pcpper germplasm in thc repository has 

now increased to 2300 including 940 wild 

accessions. GIS studies indicated that the 

western parts of Meghalaya, Assam and the 

northern part of Nagaland arc conducivc 

for the existence and distribution of Pi/Jer 

spp. C ha racter ization of 50 access ions 

based on I PG R r descriptors were done, 

takin g the total number of accessions 

documented to 750. 

A Pipernigrum accession (Acc No. IC -37001 1) having high oleoresin 

(28.15%) with bold berries has been registered with NBPGR, New 

Delhi (Reg. no. INGR 0411 I ). 

2. GENETIC IMPROVEMENT 

Black pepper genetic improvement was aimed at developing high 

yielding and stress tolerant varieties. So far the institute has 

developed nine high yielding varieties of black pepper mainly 

through selection and hybridization. Among them, one variety each 

is field tolerant to root knot nematode and foot rot disease. At 

present, attempts 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 superiority ofOPKm, HPI411 and Coli. 1041, which yielded 4.05, 

3.87 and 4. 14 kg of fresh be rries per vine respective ly as compared to 

Sreekara (2.94 kg/vine). The performance of a few of these promising lines 

evaluated in farmer's plot in the four northern districts of Kerala unde r 

Technology Mission on Black peppcr further confi rmed the yield potential 

of these lines along with Parmiyttr-2, Panniyur-3. Among the cultivars, HP 

780 recorded the maximum dry recovery (38.7%) while HP 1411 recorded 

the minimum (32.3 %) 

..... _'-I Fe" Spices IesurdI 



BLACK PEPPER 

Yield and dry recovery of black pepper accessions at Peruvannamuzhi 

Line Yield of green berries (kg) I vine Dry recovery (%) 

OPKm 4.05 

HP 780 2.85 

HP 1411 3.87 

HPJ 2.05 

HP2 1.62 

Coil. 4133 1.78 

Coil. 1365 1. 71 

Coil. 889 1. 71 

Col1.1041 4.14 

Sreekara 2.94 

CD (p=0.0l) 0.79 

CV% 17.0 

Genetics ofPhytophthora resistance in black pepper 

Palllliyur 1 and Subhakara, thou g h su sceptible to 

Phytophthom infection, a few of the ir proge nies showed 

high degree of resistant reaction against foot rot pathogen 

upon lea f and stem inoc ulation , indicating residual 

heterozygosity of these varieties fo r this trait. Though 

susceptibl e they can be used as parents in hybridisation 

programme to produce Plr-rtophthora res istant hybrid 

progeni es. A few selfed progeni es of both Pamliyur 1 and 

Subhakam w ere found to be resistant to foot rot. Variability 

in the progenies for foot rot resistance were observed and 

seemed to segregate independently indicating polygenic 

nature of disease resistance in black pepper. Leaf and 

sh oo t tip c haracters of liS proge ni es of mapping 

population of Panniyur I x Subhakam were recorded and 

they tallied with c haracte rs recorded in nursery. Ratio 

between susceptible and resistant progenies among the 

segregating populations was 15: I. ISSR profiles were 

developed for 96 progenies of segregating population 

(Panniyur 1 x SubJiakam) using four ISSR primers. 

Identification of resistance to Phytophthora capsiei 

Use of resistant c ult ivars is an attractive and viable option 

in the integrated management strategy. The search for 

the resis tant so urce is a co n tin uin g process as 

36.7 

38.7 

32.3 

34.3 

37.2 

34.4 

34.4 

34.4 

36.7 

36.7 

the gcrmplasm collections is a major activity at IISR. 

Among the wild accessions screened, fi ve accessions viz ., 

456,656,3093,3099, and 3 126 showed tolerant reaction. 

Two (C 1321 and C /311) among the 17 cultivars and one 

(HP 10) among the 31 hybrids showed tolerant reaction. 

Previous studies ha ve indicated that the gc nes for 

resista nce are recess ive, as crossing reccssive parents 

results in production of tolerant progenies. The refore, 

seedlin g progeni es ra ised both through selfin g and 

cross ings were scree ned for disease reactio n. Ope n 

pollinated seeds from 29 c ultivars and 42 hybrids were 

collected and seedlings were screened at 3-4-lcaf stagc 

using zoospore inoculum. Twe nty-ninc seed lings, which 

s urviv e d a ft e r f ive mo nths of inoc ulati o n we rc 

transplanted into poly bags for multiplication. 

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

The differentially expressed bands upon inoculation with 

PhYlophthora in a resistant host were e lute d and 

reamplifi ed using the respective primers. The 3 ' c nd of 

e DNA was sequenced (Avesthagen, Bangalore) and the 

sequences were compa re d wit h the documente d 

sequences. Efforts are be ing made to design primers for 

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

A 500 bp amplicon was consistently obtained from foot 

rot tolerant black pepper variety 'IlSR Sltakthi' using 

degenerate primers from P LOOP - GLPLA The 

amplicon was cloned in pe R XL TOPO vector and a 

library of 48 clones was developed. 

Inter Simple Sequence R epeat (I SSU) markers for 
improvement of black pepper 

Sixteen species of Piper were characteri zed using ISSR 

markers. Out of 12 prime rs tested, e ight were found to be 

successful in amplifying the inter miero satellite regions 

of these selected species and distinguish them. 

3. CLIMATIC AND PHYSIOLOGICAL FACT
ORS IN RELATION TO PRODUCTIVITY 

Inte r-an nua l y ie ld variability in black pe pper 

particularly in the Western Ghats is mainly due to 

weather conditions during that particular year. Hence, 

it is essential to understand the effects of weathe r and 

other physiological factors like metabolite partitioning 

and photosynrhetic rate on production, which assumes 

significance in the present scenario of global cli mate 

change. The study of functional m echani sm of 

cultivars under changing weather will e nable us to 

select stabl e va ri e ti es for further breeding 

programmes. 

Crop- Weather Relationship 

Thc annual cycle of black pepper growth was observed 

during 2004-()S scason. r lowering commenced during 

19,h meteorological week (May 7- 13, 2004) whi ch was 

threc weeks earlier as compared to prcvious year and 

spikes were ready for harvest during 2nd meteorological 

weck (Jan 8-14, 200S) as in previolls year. The the rmal 

time rcq ui red for maturity was 3625.8 dcgree days. T hc 

rainfa ll received d uring th is period was 4383 mm, which 

was 1559.3 mm higher than Jast year and cvaporation was 
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530A mm and it was 109.8 mm less than the last yea r. 

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. Mean annual rainfall (2801 mm) and mean blaek 

pcpper production (57521.9 MT) for these years were 

ca lculared and deviations from mean were also worked 

out. In Wynad District, one of the leading producers of 

black pepper, annual rainfall showed a declining trend 

from 1998 to 2002. which inturn intluenced black pepper 

production. 
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Yield of black pepper in relatt'on to annual rainfall in 
Wyanad District of Kerala 

Black pepper-weather analysis was done based o n 

estab li sh ed statis ti ca l methods. Weather data 

[(max imum (TMAX) and minimum (TMIN) 

t em p e rature, maximum ( RHMAX) and minimum 

(RHMI N) re lat ive humidity and sunshine hours (SUNS) 

for six ycars (1992-9.1 to 1997-98)] and black pepper green 

spike yield of p(IIlf/~vttr 1 for corresponding years were 

collected. Weat her data was obtained from Regiona l 

Agricultural Rcsearch Station, Ambalavayal and yie ld 

W3S collected from secondary source i.e ., from published 

pape r. Regression models were then developed. The 

magnitud e of re lation was in the order o f RHMAX > 

TMIN > RAIN > SUNS> TMAX > RHMIN. In these 

regression models, 'Y' differentiated with respect to 't' 

and indicate d that rainfall had a positive significant 
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assoc iat ion w irh yie ld (r 2= 0.8399), maxImum 

tem perature had a negative significant re la tionship 

(r2=0.6 11 3), minimum temperature had positive re lation 

up to 2S weeks and later it had a nega tive e ffect . 

RHMAX had a negative influence during first 17 weeks 

and positive e ffect at later part of crop cycle whereas 

RHMIN had negative re lations hip during entire crop 

season. The SUNS exhibited negative effect at initial 

24 weeks and positive influe nce durin g late r s tage 

coinciding with maturity. 

Physiological and biochemical basis for productivity 

Juvenile vines « 1 yr) from five high yie lding (Ace 1041, 

8 ]3, OPKM, HP 780 & HP 1411) and fi ve low yielding 

(Ace 1/57, 840, JJ20, 4]32 & 5349) black pepper were 

used to study the partitioning of reducing sugars, total 
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carbohydrates and search to stem and leaves during June, 

September and January. T here was no significan t 

difference between high and low yie lders for partitioning 

of reducing sugars, total carbohydrates Of starch content. 

Malate de hydrogenase had twO isoforms with values of 

RfO.07 & 0.1 2. 

G as exchange parameters viz., p hotosynthe tic ra te (A). 

stomatal conductance (g) and transpiration rate (E) were 

measured in these accessions unde r low light ( 100 m 

moles) and unde r high light (1 200 m moles). Under high 

li gh t co ndi ti o ns, hi g h yie ld e rs s howed hi g h er 

photosynth e tic rate while stomatal cond uctance and 

transpiration rate was on par with low yielders. Under 

Ja w li ght condi t ion , no signi ficant d iffe re nce was 

observed 
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4. NUTRITIONAl_ TRIALS AND ORGANIC 
FARMING 

In recent 'fears, organic agriculture is gaining 

considerable importance, as both producers and 

consumers s how keen interest in organic produce. 

Severa l of them have begun switching to this 

traditional method of cultivation as a means to produce 

safe food without affecting the environment. In this 

regard an experiment were initiated to develop a 

cultivation package for growing major spices 

organica lly. 

Organic Farming 

Organic farming system in black pepper was shown to 

increase soil P and Zn availabiliry significantly as 

compared to [NM and chemical systems of production. 

The microbial population was also high in organic systems 

with a bacrerial population of 24-80 x 10' cfu as compared 

to 2 x 10' cfu per gram of soil in chemical system. 

Biojertilize1' 

Several cfficiem strains of bacterial species were isolated 

from black pepper rhizosphere having better abilit'j for 

nutrient mob ili zation such as N fixarion and P 

solubilization. An efficient strain of Azospirillum was 

srudied for its N fixing abi li ty and growth enhancemem 

under integrated nutri tion system. In general, soil analysis 

indicated that initial status of nitrogen, phosphorus. and 

potassium was higher irrespective of rreatment imposed 

during last year. AzmjJirilllltn population was higher in bio

fertilizer (Azo.lpiri//lIm) inoculated plot compared co un

inoculated control. In rhe subplots. maximum Azo.lpirillum 

counts was recorded in the treatment with ino rgan ic 

nitrogen 50%+Ca+Mg. Fresh bert'j yield was a(so higher 

in the same treatment. However, it was on a par with 

appli ca tion of inorganic nitrogen 50%+ magnesium, 

inorganic nitrogen 50%+calcium, inorganic nitrogen 50% 

+z inc+ boron +mo lybde num and inorgan ic nitroge n 

50%+ 10 kg FYM. 
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Evaluation of Sulphate of Potash (SOP) as potassium 
source on growth. yield and quality 

Significant positive correlation among the forms of K viz., 

water-soluble, ammonium acetate extractable and nitric 

acid soluble K confirmed the dynamic equilibrium among 

different forms which was less in untreated plants. Leaf 

K showed a significant positive relation with leaf ea and 

Zn and negative rclation with leaf Mg. Significant negative 

correlation of soil P with soil Ca and Zn, and a significant 

positive correlarion of soil Mg witb soil Ca and Zn were 

observed. Even though different forms had no significant 

corrclarion with thc leaf K content and yield, positive 

rel:ltion was found between non-exchangeable K and 

yield. Fresh yield of black pepper (2.77 kg Ivine) was 

maximum in 125 % K as SOP. However. the treatments 

were statistically on par. Bush pepper responded positively 

to MOP as significantly high' fresh yield was seen in this 

treatment. Interestingly, individual spike weight was 

higher with SOP applied pepper plants. 

5. FOOT ROT DISEASE 

One of the major production constraints in black 

pepper is foot rot caused by PhytophthofYJ capsici. 
Strategies such as host resistance, phytosanit~tion 
other crop management operations, use of biological 

control agents, chemical conuol measures etc were 
exploited for the successful management of this 

disease 

Rejuvenation of foot rot affected plantations 

It becoines difficult to cultivate black pepper once the 

fie ld is affected by foot rot. An integrated disease 

management strategy was evaluated with inputs such 

as biological and chemical treatment for foot rot control , 

susceptiblc and tolerant varieties, organic and inorganic 

nutrition applied in weeded (clean cultivation) and 

unweeded plot (weed cover). After four years, the crop 

stand was better in p lots with c lea n c ulti vation 

compared to plants in plots with weed cover. The 

disease incidence was 20.8% under clean cul tivation 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 (607g/ vine). 

Migration of pesticides in soil, water and black 
pepper 

Translocation of 3Zp labeled potassium phosphoaace in 

black pepper was stUdied by soil drenching of djluted 

radioactive tracer solution to the collar portion (4uCi .lZp 

molar per liter) and also through foliar application by 

smearing the solution containing the radioactive 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 WdS detected in whole plant withjn twO 

days after application whereas by fouar application, the 

compound reached the leaves in duee days and it took 

fi ve days to reach the roots. However, the compound 

was not detected in the soil. 

In vitro testft)r the compatibility offungal and bacterial 
biocontrol agents against foot rot 

In order to develop a consortium of bioinoculants for 

management \)f j)e.Sts. disc',\ses and ncmawcies in spices, 

thirty seven rhizobacterial isolates which were inhibitory 

to Phylophlho/( capsiri, AfeioidoJ!J'Ilf' illrogllila fllld Rat/oIJilo/uJ 

simi/is wcre lested for their compatibi l ity with field 

recommended antagonistic fungus Jii,hodenfla harzim/lilt/ 

(lISR-1369). -rwenry-fi\ 'c of (h c bacteria rested wc:re 

found ro be compatiblc with Jjj{hodent/(/. Howcver. 12 

isolates of baCteria inhibi ted the gruwth of,/: h(llZ;rllllllfl, 

varying from 13.3 to 76.3%. 

Economic v iability of Trichoderma mass multiplication 
technology 

T he mass prOduction technology for fungal bioconuol 

agent fi';dlodermo !tOrzillllllln with 10 yea rs life period 

yie ld ed a Net Prescnt Value (NPV) of Rs.242618 with less 

than two year~ of pay back period, 121 % inre rnal rate of 

return and 1.84 BCR 

Cost and returns for Trichoderma pr~duction 

Component 

Costs 
Total establishment cost 

Total operational cost 

Amortized initial investment cost @ II % 

Amortized land & building value @ 11 % 

Total cost of Production 

Cost of Production (Rs/ con) 

Cost of production (Rs/ kg) 

Returns 

Total Tricllodenna Production (ton) 

Gross returns @JO/kg 

Net returns 

Measures of project worth 

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

Internal Rate of Return (IRR) % 

Benefit Cost Ratio (BC R) at 11 % discount rate 

Pay-back period (years) 

Cost (Rs.) 

281946 

634435 

4793 1 

56263 

738629 

38213 

38.21 

19.33 

1739700 

747062 

242618 

121 

1.84 

<2 
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Estimating the returns to research investment 

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

years co develop and commercialize mass 

multiplication technology for Ihrhoderma harzianum 

as a biocontrol formulation for control of PhytojJhlhora 

foot rot disease in black pepper generated a net 

economi.c surplus (soci.al gai.n) of 11.39 lakhs. After 

six years of adoption, the observed ma,umum adoption 

level would be S% and the investment would return 

an internal rate of return (lRR) of 19% besides the 

benefit cost ratio (BCR) of 3.2: 1. 

6. IMPACT OF INTEGRATED DISEASE MANA
GEMENT OF FOOT ROT DISEASE 

A study carried out to assess the level of adoption, 

diffusion and the impact of integrated disease 

management of foot rot disease of black pepper in 

Wyanad district indicated that since intervention by 

I1SR, 7S percent of farmers adopted application of 

biocontrol agents and other integrated management 

practices for the control of the disease. 

Fifty farmcrs selected randomly from a Jist offarmers who 

sought information and inputs on the said technology from 

IlSR constituted thc sample for thc study. Following are 

the rcsults, major conclusions and implications from the 

study. 

Farmers were wcll aware about the symptoms and 

devastating nature of the disease. However, their 

kvel of k.nowledge on \'cicntific concepts li.k.e 

et'lology, cp'ltlemiology and sc'lent'lflc manageme nt 

of disease is relatively low. 

Seventy three pcrcent of farmers In the sample 

opted for the lise of one or other chemicals prior to 

int erve ntion by IISR. Twenty seven percent 

farmers were not resorting to any chemical control 

other than cultural practices. 

Since intervention by IISR, 7S percent of farmers 

adopted application of biocontrol agents and other 

integrated management practices for the control 
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of the disease. One fOllrth of the sample 

discontinued the practice after one time 

application. However, adoption of the practice was 

limited only to symboli c and partial level as against 

precise scientific recommendations. 

Thc mean adoption index score of the sample for 

the total package of integrated disease management 

methods was only 0.61 indicative of only parti.al 

adoprion. 

The farmers reported a mean yield loss of 37.43% 

prior to the adoption of the technology. The yie ld 

loss rcported after the adoption of technology was 

32.9%. Thc difference in yie ld reduction due to 

the adoption of technology was 4.53%. 

The crop loss due to diseases reduced by 8.43% in 

case of respondents who adopted the technology. At 

the same time, the farmers who discontinued the 

technology reported an increase in yield loss from 

40.66 to 52.27%. 

Organic agriculture movement which is gammg 

momentum especially in Wyanad district at grass 

roots was one of the factors, which favoured the 

adoption of alternative methods of disease control 

othcr than conventional chemical control m~thods. 

D evelopm ent agencies, local organizations and 

NGOs are promoting the practice of organic 

agriculture. There is a clear indication that farmers 

are resorting to protective and conservationist 

management as against input intensive agricuhure. 

Traditionally farmers were following low external 

input agriculture especially in black pepper as 

compared to other cash crops in the region. Farmers 

generally lack i.nterest i.n replanti.ng of old and 

senile plantations. 

The trade-off between technology 'push' and 

market ' pull ' factors strongly influe nced the 

investment options on technology and labour in the 

"cropping systems" . Drastic fluctuations in prices 

and consequent lack of willingness of 
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farmers to bear t he uncertainty ev identl y 

hampered the co ntinued adoption o f t he 

technology. 

T he study clearly implies the need for supportive 

policies, reforms and programmes from the part 

of development stakeholde rs. Realistic market 

interventions in the form of product procureme nt, 

assured market and price support is the need of 

the hour. Education and training programmes that 

will reinforce farme r's d ecisions on appropriate 

scientific technology from that of a " tria l"mode 

to "confirmation" mode should be impleme nted. 

7. NEMATODE MANAGEMENT 

Slow decline of black pepper is a debilitating disease 

caused by nematodes , especially root knot 

nematodes (Meloidogyne spp.) and burrowing 

nematodes (Radopholus similis). The external 

symptoms of nematode damage are non-specific such 

as yellowing, stunting and wilting. However, very 

characteristic symptoms such as galls, lesions etc. are 

seen on roots. Nematode-affected plants are more 

vulnerable to attack by other pathogens like 

Phytophthom capsid. 

Molecular characterization and genetic diversity in 
nematodes 

Molecular tools are he lpful for accurate and reliable 

taxonomic identificati on of ne matodes. Pe R-ba sed 

methods are being standardized for this purpose. Isolation 

of p e R amplifiable DN A from root knot and burrowing 

nematodes using two methods viz. phenol-chloroform

isoamyl alcohol method and sodium hydroxide digestion 

method was standardized. The yie ld of DN A in phenol 

extraction me thod vari e d fro m 852-495 ng mI· ' fo r 

population ranging from 500 to 10000 R.simi/is whereas 

for M .incognita it ranged from 60-250 ng ml-'. A260/280 

ratio for the DN A - . preparation was In the range of 1.3 to 

2.3. T he rONA was amplified using the 18S primers, PI 

~nd P2., which yielded a single amplicon of size 1690 bp 

In R simi/is. 

Host resistance 

Preliminary screening of 27 accessions comprising of 21 

hybri ds, six cultivated black pepper gcrmplasm against 

R. simi/is was carried out. Of these two wild accessions 

viz. Acc. 3283 and 3290 and a hybrid HP 125 showed 

resis ta nce to the nematode. In a f ield screeni ng 

expe riment at Peruvannamuzhi, of the nine accessions 

evaluated only three accessions viz., Ace. 820 (Ie No. 

316481), Acc. 1090 ( lC No. 316635) and HP 39 were 

healthy and free from nematode infestation for two years 

after planting. 

A tolerant variety 0/ 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. Roots of black pepper plants harbor 

maximum endophytes compared to leaf and stem. 

However, in llSR Shakti, leaves harboured maximum 

endophytic bacteria. Out of the 11 improved varieties 

of black pepper, HP813 possessed the maximum (cfu 

8.5 x 103) popUlation of endophytic bacteria while the 

lowest was found in Patzniyur 4. The bacterial isolates 

were characterized based on colony morphology, 

nematicidal activity, colonization behaviour e tc. In 

vitro screening of 110 bacteria for nematicidal activity 

against M. incognita was carried out. The mortality of 

nematodes ranged from 0 to 31.0% and eight isolates 

caused more than 20% mortality of the nematodes. 
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Identification of bacterial strains producing DAPG and 

HeN 
Among the 89 isolates assayed for succinic acid utilization, 

13 isolates were positive. Succinic acid positive strains 

were further screened for DAPG production, by 

amplification of the genomic DNA using DAPG specific 

primer. But none of the sua ins were pos iti ve. 

Interestingl y, eight isolates were positive for HeN 

production. 

Field evaluation 

Six bacterial consortia were tested in black pepper nursery 

and one among them; a combination of 19 strains in a 

single consortium significantly suppressed R. simi/is 

infestation in the rooted cuttings and improved the growth 

of plants. 

8. BIOECOLOGY AND MANAGEMENT OF 
ROOT MEALYBUG 

The root mealybug (PlarlococcliS spp.) is increasingly 

becoming a serious problem of black pepper especially 

in Wyanad and Kodagu Districts of Ke rala an d 

Karnataka, resp ectively. Studies on d istribution, 

bioecology and management of root mealybug were 

conducted during the year. 

Distribution 

Surveys were carried out in 42 black pepper gardens at 14 

locations in Wyanad District in Kera la to study the 

distribution of roor mealybug (P/anococCtls sp.) on black 

pepper. The pest infestation was observed in 16 gardens 

at eight locations. Apart from an undescribed species of 

Planococcus, P citri was also observed to infest roots and 

bases of stems of black pepper. 

Bioecology 

The life histories of Planococcus sp. and P citri were 

studied. The duration of egg, larva, pupa, pre-oviposition 

period and fecundity of fema les and morphometrics of 

various stages were determined. Infestations of PlanocoCCtls 

spp. were also observed on roots of 11 species of weed 

plants (belonging to the families Amaraothaceae, 
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Araceae, Asteraceae, Cyperaceae, Euphorbiaceae, 

Fabaceae, Graminae, Ma\vaceae, Nephro\epidaceae, 

Scrophularaceae, Verbenaceae and Zingiberaceae) and 

also on banana, coffee, Erythrina sp. and rosewood, 

especially during the summer period. Most of the infested 

black pepper vines were also infected with pathogens such 

as Phytophthom capsid, Radopho/us simi/is and Meloidogyne 

incognita. 

Evaluation of plant products 

Eleven organic and plant products such as custard apple 

seed extract, garlic extract, neem seed kernel extract, 

tobacco leaf extract, neem oil, commercial neem products 

such as Achook, Neemgold, Nimbicidine and kerosene, 

were evaluated for their antifeedam / insecticide activity 

against root mealybug in laboratory bioassays. Among the 

various prod ucts, custard apple seed extract and tobacco 

leaf extract were promising. 

Screening germ plasm for reaction to poUu beetle 

One hundred and sixty seven accessions of cultivars 

and 57 accessions of hybrids of black pepper available 

in the Germplas m Conservatory maintaine d a t 

Experime ntal Farm, Peruvannamuzhi were screened 

against poIlu beetle (Longt'tarsus tligripeTmis) to ide ntify 

sources of resistance against the pest. AU the accessions 

and cultivars and hybrids were found susceptibJe and 

the incidence on the berries ranged from 1.7- 37.5 % in 

cultivars and 1.8- 32.8% in hybrids . 

9. STUNT E D DISEASE 

Stunte d disease caused by viruses is the third 

important disease of black pepper. Surveys indicated 

occurrence of the disease in all major b(ack 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 1 B. Studies on yield loss, 

detection and characterization of BadnatJirus were 

taken up during the year. 
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UJss in yield 

The yield loss due to stunted disease was studied in a 

fIXed plot located in Polibetta, a hilly wne in Kodagu 

District of Karnataka state. Based on severity, infected 

plants were stratified ioto four groups and yield was 

recorded in relation to canopy size of 10 to 12 year old 

Panniyur J variety. In the virus-infected plants, loss in 

yield varied from 16 to 85%. Variations in the 

constituents were seen among plants showing different 

levels of disease severity, the least being observed in 

severely diseased vine. 

18 Estimation of yield loss due to stunted disease 
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GIS Study 

The percentage of disease incidence in different regions 

of Kerala determined through a survey was plotted on 

the map using longitude and latitude in DIVA-GIS 

software. It was observed that in Idukki and Wyanad 

Districts, the percentage of incidence were very high 

whereas, the incidence was low in other districts , 

Environmental factors like altitude, tempe rature and 

rainfall were used with DIVA-GIS to corroborate the 

occurrence of vectors and disease. The resu lts indicated 

that Wyanad and Idukki have higher altitude than other 

areas and have comparative ly less temperatu re and 

rainfall, which are conducive for the multiplication of 

virus as well as the vectors. In lower altitude areas like 

Kasaragod and Kozhikode Districts where temperature 

is high, the incidence of the disease is probably due to 

infected planting material. The GIS study was also 

extended to other districts like Kollam, Malappuram and 

Kottayam Districts of Kerala and Koda!!;lI District of 

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

Transmission of Badnavirus through citrus mealybug 

Citrus mealybug, Pfanococcus 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 symptomatology and polymerase chain reaction 

using Badnavirus specific primers. 

Agarose gel electrophoresis of polyme rase chain 
reaction (peR) reaction products of mea lybug 
transmitted plants. Lane1: SOObp Marker DNA 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). N umbers on the left indicate 

MW of marker DNA bands. 
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Detection of Badnavirus through DIlS-ELISA 

Badf/flVi1'UJ particles were purified from virus infected 

black pepper samples showing typical symptoms of the 

disease. Negative staining of the purified preparation 

revealed rhe presence of typical bacilliform particles with 

dimensions of 120 x 30 nm. The antiserum against 

Bad1Jrtvirus was produced in New Zealand white rabbit. 

Imm unoglobulin G (lgG) was purified from the crude 

polyclonal antiserum by affinity ehromacography_ DAS

ELISA procedure was standardized for the detection of 

badnavirus infection in blaek pepper. A total of seventy 

isolates of black pepper representing different cultivars 

and regions of Andhra Pradesh, I(arnataka, Kcrala, Tamil 

Nadu and West Bengal and 10 different species of Piper 

maintained in the black pepper germplasm at IISR farm, 

Peruvannamuzhi werc used in the tests. Among them, 

17 isolates and fOllr different species of Piper s howed 

positive reaction in DAS-ELISA. The variations in the 

absorbance va lues obtained with different samples 

indicated rhe varying concentration of the virus. 

Amplification and cloning of Badnavirus 

Total DNA was extracted from the samples, which showed 

positive reaction against Badllrtvirus in DAS ELISA using 

Nuc\eospln p\ant DNA kit (MacheJe)'-Nagc\, Dmen, 

Germany). rive oligonucleotide primer pairs designed for 

different conserved regions among BadllrtVirus were used 

in PCR. Of this, only one pair was successful in the 

amplification, which yielded a fragment of 750 bp while 

no slIch band was seen with healthy black pepper samples. 

This peR product was purified, cloned into pPCR Script 

Amp SK (+) Vector (Stratagene, Lalolla, CA, USA). The 

competent F . w/i (strain DH5a) cells were transformed 

by following standard molecular biolGgy procedures. 

Recombinant clones were identified by restriction 

e ndonuclease digestion. 

Molecular characterization of C MV infecting Indian 

long pepper and betel vine 

Occurrence ofCMV in I ndian Long pepper and betel vine 

were confirmed through ELISA. In order to know the 

relationship of CMV infecting these crops with CMV 

BLACK PEPPER 

infecting black pepper, the coat protein gene of these 

isolates were amplified through RT-PCR. The PCR 

product was purified and cloned in to pPCR Script Amp 

(SK +) vector. Selected positive clones were sequenced 

by automated sequencinp; facilit), at Avestha GenGraine 

Technologies Pvt. I ,td, Bangalore, India. 

I n both the cases, the seq uenced region contained a single 

open reading frame of 657 bases that could potentially 

code for a protein of218 amino acids. Pair wise comparison 

of CP gene sequence of CMV infecting betel vine and 

Indian long pepper showed 100% sequence identities both 

at lIucleotide and amino acid levels indicating their 

common origin. The coat protein gcne of both the isolates 

was compared with coat protein gene sequences of 

available CMV isolates belonging to subgroup] and II 

from India, and a few representative isolates from other 

parts of the world, at the nucleotide and amino acid levels. 

CMV isolates of both Indian long pepper and betel vine 

showed 93-97% and 95-99% identity at nucleotide and 

amino acid level respectively with CMV isolates belonging 

to subgroup I while an identity of 71 % and 79% was 

observed with only one available CMV isolate infecting 

LijilJ!1l belonging to subgroup II, from India. 

An identity of 89-94% and 93-99% with selected CMV 

isolates from other parts of the world at the nucleotide 

and amino acid level s respectively were seen with 

subgroup I isolates whilst the identity ranged from 7 -

76% and 77-79% with subgroup II isolates. The results of 

multiple alignments based on coat protein amino acid 

sequences were used to generate a phylogram illustrating 

phylogenetic relationship. Phylogram showed twO distinct 

clusters clearly separating isolates belonging to subgroup 

[ and II. Further, among subgroup I , isolates originating 

from Indian long pepper and betel vine were more closer 

[() CMV isolate infecting banana followed by black pepper 

in India. In general, among subgroup I , CMV isolates 

originating from the same geographic area were more 

closely clustered compared to isolates from different 

geographic area. 
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MUltiple alignment of coat protein amino acid sequences 

of Cucumber mosair virus (CMV) isolates from P IOllgum 

(PI) and P betle (Pb) with other Indian isolates. The 

alignment was generated by Clustal W. Asterisk indicates 

identity and dash indicates deletion at a given position. 

Designations given to eaeh isolate: Pb, P betle; PI, P 

IOl/gum; Ba, Banana; PhyM, Pltvsalis minima; Di, Datura 

sp., Pn; P lIig1'Um; I lb, Hen.bane; Am. Amaralltltus sp; Li. 
Lilium sp. 

The sequence comparisons and phylogram clearly showed 

that both CMV isolates used in this investigation belong to 

the subgroup lB. This is the first report on the molecular 

Characterization of Cucumber mosair 'Virus infecting Indian 

long pepper and betel vine from India and elsewhere. 

Detection and identification of phytoplasma 
causing phyllody disease 

Phyllody disease is characterized by malformation of 

spikes into small leaf like structures. Identification 

of the phytoplasma associated with disease was taken 

up. Using polymerase chain reaction (peR), the 

phytoplasma was detected in black pepper with 

phyllody symptoms. A 1.20 kb DNA fragment 

encoding the portion of phytoplasma 16S rONA 

consistently amplified by nested peR 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 (16Sr 1) of phytoplasma. The sequence identity 

with members of aster yellows group (16Sr I) was >98% 

whjle that with members of other groups (16Sr II to 

16Sr XV and other undesignared groups) ranged from 

88 to 96%. On the basis of sequence jdentity, it is 

concluded that phytoplasma infecting black pepper 

in India belongs to aster yellows group. 

... -

Radial tree drawn by Neighborhood Joining Bootstrap 

method in Clustal X (l.81), ill ustrating phylogenetic 

relationships based on the multiple alignments of 1.2 

kb sequences of l6S rONA from 29 distinct isolates 

of phytoplasma representing different groups and 

black pepper isolate (BPP). Acnoleplasma laidlawii 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 is mainly grown as a rainfed crop, 

it suffers from acute water shortage during summer 

months. In this context, identification of drought 

tolerant varieties and their physiological basis assumes 

significance 

Screening of] 38 black pepper germ plasm accessions were 

carried out based on relative wa ter eonrellt (HWC), 

membrane damage and c hloroph yll fllIorescence 

characteristics. Acccssions with relative water contcnt 

70%, membrane leakage <8.5% and stable fluorescence 

values ranging from 0.6 to 0. 7 a fter 20 days of stress 

induction were considered as relatively tolerant. Some of 

the tolerant accessions identified were Ace. 4188, 5066, 

5085,5619,5669,4183,1430, and 1446. 

Chlorop hyll fluorescence values were re lative ly stable 

(0.6-0.75) in colerant accessions when compared to 

susceptible accessions which showed lower values during 

later stage of stress. Protein profiles of twenty re latively 

tolerant and ten slisceptible accessions were analyzed 

both under control and stressed conditions. I n general, 

protein pattcrn rcmaincd same although there was 

difference among accessions for one/two prote ins . 

Thicker bands were observed in some of the tolerant 

accessions co mpared to susceptible ones. Catalase 
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showed one band with 0.6 to 0.7 cm width, which was 

common for both high as well as low yielders. 

11. QUALITY EVALUATION AND POST 
HARVEST TECHNOLOGY 

As a quality parameter in black pepper importance is 

given to grade, bulk density, colour etc. Among the 

chemical quality parameters, oil, oleoresin, aroma and 

pungent principle (piperine) are internationally 

recognized for export market 

Quality Evaluatioll 

One hllndred 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 eva l uated access io ns. 

Accessions with oleoresin content above 15% are /G.'';-147, 

1602, 4073 and KS-127. Wild accession W-3001 contained 
8% oleoresin with 5% piperine. All other accessions had 

piperine content below 4%. 

Grade and bulk density 

Thc major black pepper grades based on size of the berries 
are TGSEB (4) mm), TGEB (4.2 mm) and Malabar 

Garbled (MG I ~nd IT - 3.8 mm). Samples from sixty

three black pepper accessions were evaluated for their 

size. Most of the samples had 4.2 mm size and below. HP 
780, OPKtn and Acc. 12 16 were some of the common 

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

The cost of cultivation of black pe pper was estimated 
Pepper growers of Kerala earned the bene fit cost ratio 

of more tha n two eve n aft er the pri ce fa ll for th e 
commodity during the current year. 

Cost of cultivation of black pepper per ha. 

Item Price / Establishment cost Maintenance 
Unit Year 1 Year 2 Year 3 (l-3yrs) cost (4-20yrs) 

(Rs.) Qty Value Qty 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 90 60 280 430 2004 280 1305 

Plant protection: 

i. For drenching (Ltr.) 0.46 2500 5000 10000 17500 8050 10000 4600 

ii. For spraying (Ltr.) 0.55 0 1000 1000 2000 1100 2000 1100 

iii. 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 CULTIVKI'ION 45323 

Cost of cultivation Rs./kg 30 

GROSS RETURN 70 105000 

NET BENEFIT (Rs.) 59677 
BCR 2.32 

Note: 

1. Recommended package of practice is combincd with the actual survcy information to work out the present cost. 

2. Ass umed yie ld (dry) per vine ", 1.5 kg 

3. Number of stands per ha. '" I 000 nos 
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CARDAi\I()~1 

I. GE:'\ETIC H.ESOl HCFS 

C.lrdnl1loll1 (/ /(111 /1 {(III!. I 11 II (II 

:\1.ItOIl) ". n.1I \ l' ,)1 thL' III ·h I II 'CS 

of\\cstl'rn (,hlh or Indi,!. I hL' IhR. 

( '.1 r d .1 III 0 III RL'Sl·.lreh ( ellrlC. 

\pp.mgll.l " h.1\ IIlh .1 III 'C ltllkUI(l1l 

ot clltL' IllL'~,i(}Il' from dift'L'r':llt 

e.nd.\lllOm gW\\ ing rl'gi()n~ (If till' 

('IIII1HT\. ,clections from orill'r 

H ~glo l1 l1 Rc,c.lrch Stations !'it. .. 

Mllclig 'r \l \ S. B.lngalore). 

Sakhk' hpllr (JCR I ) ,llltl 

:\ h I:tdllmp.lnl (!eRll. TIll' prl·'~t\t f\ 

.1;1 c b.1I11\ t'()ll1pri,cs 4(U 

\'Illkl.,t ill!)" \ .Hi.lllts. h) hrill, .In<l 

di ... c.lsL' rc,jst.lllt 'L·kctions. 

GermplaslII collec/iol1 

Five accessions were collected from Kodagu 

(Kamataka) during this year, which includes 

a precocious bearing land race 

Cardamom capsules - Green gold for farmers 

Field reaction of forty-two accessions against leaf blight caused by 

Col/e/Oll'ic/tum gloeOJpOlioides revealed thar APG 4JI, APG 4J-I and APe 

J 46 were moderately resistant whereas the APG 444, Green Gold and APe 

4J7 were resistant. Two of the seventeen new hybrids screened againSt 

mosaic virus were found to be resistant in the initial screening. Regarding 

the other quality parameters the accessions exhibited wide variability for 

volatile oil content (4.3 to 7.6%) and alpha terpinyl acetate content (31.5 

to 42.6 %). APG 436 showed highest volatile oil content of 7.6 per cent. 

Accessions with more than 6.3% oil were Cp, HY-2, NlfY-J5, NHY-2, NHY-

7 and CCS-J 

l/IJ/t'I'/t/ar pro/llillt! III (an/all/o/l{ Sp('('/('.~ 

Eleven species representing five major genera viz., Amo1l1um subulrltum, 

A. aromaticum, A. ghaticum, A. mirratej)/laflum, A. illvolllcra/um, A/pillta 

gala1lgal, A. purpurea, A. mutica, Aframomulll meieguettl, Hydyrhium 

COr01Jarium a1ld Eletlaria cardamomum wece profiled for polymorphism 

using 30 RAPD and 12 ISSR primers. Good polymorphism was noticed 

in the profi les of all the taxa studied. E. cardamomum is clustered with A. 

subulatum and A. microJtephallum indicating that Amomum is closest to 

cultivated cardamom. 

110/('1'11/111' profiling (~r Elctltlria cnnlml1oOlul11 

rht' orll.l\l1l)l)) ,\CI.'t:"jnl)'o \\ L'1t: dUI.1Ctcri,cL! Il,ing 50 R \PD 

priIlIL'r'" ,i, IsSR pnllH.'r' ,Inti (\\(l P<,R-RFLP,. Fi\c major 

c111'ter, could bl.' itientlfied h.l,ed (In ph\ logram,. Thl'rt' 1'.1 ele.1T 

dl\ l·rgl'l1(.l· hl.'!\\ I'l'll I\:cr.da .1Ilt! ".Im l[·lk.\ .llCcssi(lI1'. l .. lIlt! r:lCl.''' 

'/~ .. grCl.'n !.!,old .llltl \\ (IlHkr c:lrd'llllOll1 \\ CII' clu"tl'fl:d "L'p:lr.ltL'h 

twm (tther \ .lrielle .... \ll I1\(1S.l1l rl',i,t,lIlt linc' elll\tCfCd to!.!,l'thcr 

ll'll"'IOIl' 'lid, .1' /)1 I, /'1 .!. /'\ .!7. \ I. miniI'm!.. ,lilt! pinkn,,'oc 

'lI l'plicl' In I\:ef ILl \grll \IlclI[,t[ l 111\ '-'['It\, l'hri"lIl ,hll\\ cd 

hl!.!,hc,t dn l'rgl'rlt"L' trom tn.IJIH clll'tl'rs. I Iltl'rl''onngh. 11\ brttl'> \ i/ .. 

II);. 1/1/( _'I) .Ioci 11I/f'.!7 ,hl'\\ l'd di,tlnct ~roupin~ Indll'Jtllll-, 

th.lt \.Ilietll" dL'\ doped through h\ ondllatiol1 ha\ (' higher 

lIl\ l'rl-,cnce. 
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Dendrogram showing genetic relationship among 
cardamom accessions 

2. GE~ETIC L\IP({O\ I ... :\II ... ~T 

IkllW .1 \ e!!;cr:lri\ cl\ PClljlJ!!..l[ed crop. hL'tero~is can 

be.: Ii,ed in I' gencr.Hif}n and 11\ hridis:I(ioll \\ irll (Ill.' 

IlrprO\ L'd CUI(I\:Ir~/\.lne(Ie:,> prl)\ ide:s .lInpk scopt: (0 

combine: (he dl',ir.ll>k (. h IC lue:rs "I \ idd. llIse:.I~e: 

rl'SI'>rJI1Le: I1d dr(lught (oil.:r:tlll'L'. ' I he slljlerior 

\vdmd, c\ ,,]\ cd cal) be mllltlplied eithe:r clonall) or 

'hrllugh 1ll1l'f()PCOp.I!!.:l(ioll to produ<.e: large I1l1mne:r 

ld 'tILL (0 (~pc' pl.llHing matcriah. Breeding 

prugralllllH;S h;n e het;n concc:ntrate:d to develop 

.,uirahle dISC.ISt: resistant and high yielding hybrids, 

ht'\Idcs 'ieiL'criol1 of high \'iclding variants from open 

pIJIIIll:tted ,lI1d sclfc.:d progcnie<;. 

1 'I.,mull/irJII (If dilr' lillt's fo" ~,j('ld lind di.~ease "eaffirm 

Totally 59 selections and 11 hybrids were shon listed based 

on preliminary yield trials and their reaction to diseases, 

These selections were clonally multiplied and four eYTs 
were planted based on their vegetative and yield attributes. 

In CIT 1, yield analysis indicated that five hybrids APG 

337, APG 366, NHY3, APG 395 and APG 398 were superior 
to ICRl-3, APG-298 and APG-296. In the eYT II two 

Malabar elite accessions were superior to control with yield 

of 1.07 and 1.03 kg green yield per plant. 

To obtain desirable recombinants having high yield, 

superior quality and 'kane' resistance, hybridization was 

carried out between two 'kane' resistant selections, APG-

306 and APG-3iO and Greell Gold, APG-259. The crosses 

were effected in four combinations (both direct and 

reciprocal). One thousand sixty six F, seedlings have been 

raised from the above four crosses. 

High yielding elite lines of cardamom 

3. SOIL, CLIMATIC A~l) PH\ SIOLOGICAL 
E\CTORS IN RELATION TO PRODU
CTIVITY 

(;~Ifllam()m habirat is under threat due [0 spacial 

\'ariabilitv in raInfall distribution and destruction of 
forests. It is important to conselYC resources like soil 

:llld \\ ,1tL'C tilr Sll~(:linabk prodllcrion :lm! prescr. e the 
h.!bir.lf. ()!WlCiticatioo of ph) sic.!} :lnJ ph) siologiC:11 

factors will enable us to develop ideal crop for 

achieving che desired yield. 

.4..ssessmetzt of soil and water conservatiOll mea.yures 

Planting of cardamom in contour staggered trenches recorded 

higher yield compared to planting without trenches. Run off 

and soil loss recorded using illultislot devisors indicated that 

cardamom plot with contour staggered rrenches (2 m x 0.45 
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 runoff (216.0mm) 
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and soil loss (944.12 kg/ha). Other growth parameters such 

as plant height, number of leaves per clump and numher of 

tillers per clump did not vary significantly among the 

treatments. Besides trench system of planting was superior 

over pit system of planting which recorded maximum run 

off (78mm) and soil loss (489.5kg/ha). 

I 11'(1111'111 \' (lUll "11/1I[1f)}/ II/ II I, J 

In spite of early initiation of panid<_: and poor setting ae 

early stage. daily drip irrigation @ 8 litcr/plant recorded 

higher yield 57Skg/ha followed by sprinkler irrigation 

once in 12 days (39skg/ha) and once in 15 days (378. 75kgJ 

hal as comparcd to control (224.1 kg/hal 

I 1J1J(J1I/ / \ 0/ oil 
/ /(1 1//1 / ( hI' , 

Investment on the technological package suggested for 

soil-water conservation in cardamom based cropping 

system in Kodagu District ofKarnataka gavc a nct return 

of Rs.IIls93/ha, while it was only Rs.56186/ha in non

adopted farms 

Comparative economics of cm'damon! cultivation in adopted and non-adopted farms for soil water conservation measures (Rslhu). 

Particulars 
Amortized establishment cost @ 11 % 

Amortized value of farm pond @ II % 

Amortized value of sprinkler system @ 11 % 
Irrigation coSt 

Without technology 
Value (Rs) 

With technology 
Value (Rs) 

6982 

11050· 

Percent 
change 

33.83 

Manure/FTh1 
Neem cake 
Fertilizer 
Plant protection 
Labour 
Total cost 
Return (Yield) 
Additional income from hedge crops 
Gross returns 

Net returns 

Measures of project worth 
NPV (Rs.) 

BCR 

IRR 

5217 

2838 

2251 
3963 

22695 
36964 
93150 

93150 
56186 

480856 
1.95 

140% 

8500· 

5700 
8659 
1734 
3787 
4243 

56100 
106755 

211500 
6848 

2 18348 

111593 

166798 
1.77 

121% 

205.11 

68.24 

7.07 

147.19 
]88.8] 
127.05 

134.40 
98.61 

Note: GOVt. subsidy (50% of the cost for farm pond (Size: 7.5m x 7.5m x 3.m) construction and 25% of the cost for 

irrigation equipment) is not taken into account. 

-l,l\lhCIL\;'I.;IS:\tS OJ· J)J{OI (;IIT TOI ",
I{ \;\;( :I~ 

'[ he m:\)orit\ 01 1,lI1d .Ilea 1I11der I.: '111,111,,1\1'''' r unfed 

( ardamflOl expcricn(c~ tlff"J ~hr fllJlIl I )L'lt Illhl'r [II 

1\1:1\ c\'cry yeM. S<':lccning ot gcrmph..,111 l>a~L'd (In 

identified paramctc:r~ (If dr(){1;.!,ht tllkr lI1t'l' \\ ill he Ip 

in dc\'cloping tolCllnt line .. 'illilCd 'I)r I;lllllcd 

condition, 

\'( 1"/'/'1/11/' lit!' '(JlIII/fl/ I' 1(,. 'n I/(Ihl 'fllr "I' f' 

Twenty-five genotypes, which are under critical yield 
evaluation, were screened for relative water content, 
specific leaf weight. and stomatal COUnt. Reduction in 
relative water content ranged from 14.73-42.75% wich a 
mean of 24.5%. Specific leafwcight ranged from 4.67-6.24 
mglcml (mean 5.27). Stomatal count at 60x magnification 
ranged from 4-.72-19.0 (mean 11.63). Among six accessions 
subjected to moisture stress, green gold and compound 
panicle 7 recorded less reduction in green leaves under 
stress. Plant height and number of tillers per clump did not 
vary significantly between treatments. 
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Nine accessions, including a very bold 

rhizome type (Wyanad), three extra bold 

types (Arunachal Pradesh), one Zillgiber 

tnacrostachyutn and one Z. zerumbet 

(Kollam), were collected. Six hundred and 
sixty two accessions are being maintained 

in the repository. 

Evaluation of 12 exotic collections from 

Nepal indicated that their mean yield per 
3m2 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, Ace. 

578 performed better in terms of yield 
(1S.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 Acc. 162 

with an yield of 18 kg bed' I giving 23.30% 

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

ha 

A promising ginger accession 578 

I( t \ I n I 

• r I ,\\ r (n d II 

~ph I[ 

c: 11' ( U nerul Me ')'''' t r r 1/ lO l n 

r J' 1 1 ... , i J1~ 

Organically grown ginger was compared with those produced through 

integrated and chemical way of production. The mean yield recorded in 

ginger (var. Varada) was 7.5 kg) 3 m l with a reduction of 25% and 22.8% 

rhizome yield as compared to chemical and integrated farming, 

respectively. Foliar infection with Phyllosticta sp. disease was the major 

constraint noticed. 

( I tICal [Wills 01 zmc: 

In ginger, critical concentrations for soil and foliar zinc levels to obtain 

profitable yield 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 alter the soil and leafP/Zn ratio for higher 

rhizome yield was also studied. Application of Zn to soil decreased the 

soil P/Zn ratio significantly up to 1.03 in ginger as compared to control 

and foliar applications where the ratio was up to 6.21. The leaf P/Zn 

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 pps was applied @ 50 kg ha-I 

along with one fol.iar application of Zn @ 0.25% or soil application of Zn 

-(9.9 kg bed-I). A significant positive correlation 



among leaf P/Zn ratio and ginger rhizome yield (0.563**) 

and a significant negative correlation between soil P/Zn 

rario and leaf P/Zn ratio (-0.4S0*"") and yield (-0.41 5**) 

was observed. 

Ginger yield was targeted to achieve 1 0, 15 and 20 kg 

fresh rhizome yie ld for :3 m2 area and the realized 

yield from each of th e target was 11 .04, J 1.93 and 12.2 

kg, respectively. Deviation from targets was + 10.4, -

20.4 and -39. 0%, respccti vely. l a rgete d nutrient 

schedule inc rea sed th e yie ld by 28-42% ove r 

recommended dose. 
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Rhizome rot affected ginger samples were collected from 

Wyanad and Calicut (Kerala), Kodag u and Dharwad 

(Karnataka), Raigarh (Chauisgarh), Pouangi (Orissa), 

Kumaraganj (UP), Sikkim and Gudalur (Tamil Nadu). 

Pathogen ca using soft rot of ginge r was identified as 

Pythium myrio~'Ylum . Twenty-n ine Isolates of Pythium 

isolated from various locations in t he country were 

characte ri zed b y adopting certa in phenotypic and . 

molecular methods. Besides, the isolates were assayed 

for the ir pathogenicity on ginger. 
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Resistance against bacterial wilt: A re liable screening 

procedure is important prerequisite for developing a stable 

resistant variety. In the absence of very effective fi e ld 

con t rol of bacterial wilt and rhizome rot complex, 

programme on development of disease resistant varieties 

be co mes ve ry impo rtant. Till d at e more than 600 

access ions of ginger germplasm were screened against 

bacte rial wilt pathogen as we ll as soft rot pathogen without 

any successful resistant line. 

During 2004-05 , forty ginger accessions obtained from 

Nagaland were screened against bacterial w;lt 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 bacterial wilt resistance. However, disease escapes 

were found during the course of sc'reening, Disease 

escapes were found due to be failure of the pathogen to 

sustain its threshold population to eause the disease which 

necessitates three rounds of inoculation with the pathogen 

during initial stages of screening. A simple PCR confirmed 

the absence of the bacterial wilt pathogen in the escaped 

accession, whic h succumbed to wi lt upon repeated 

inoculation 
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peR based assay confirmed the absence of pathogen in escaped accessions 

M. SOObp ladder, Lane I: soi l DNA from POt complc tely infected by bactcrial wilt, Lanc 2: soil DNA from PO( complctely 
infected by bacterial wilt, Lanc 3: soilD A from where plane survivcd pathogcn inoculation. T ,ane 4: DNA from PO[ completcly 
infectcd by bactcrial wilt. Lanc 5: Bacterial wilt affcctcd soil (Ambalavayal). Lane 6: Bactcrial wilt affectcd soil (Kalpena). 

Lanc 7: Positive control 

Resistance against softrot : Rhizome rot potential of 

30 Pythillm isolates were assessed just by observing the 

rhizome rot rather than the typical soft rot and yellowing 

symptoms. The ability of the pathogen to cause rhizome 

rot was calculated by a formula as furnished below. Among 

tho: isolates eva l uated, Pythium delielJse and Pythium 

myriotylum was found to comple tely rot the rhizomes. The 

rhizome yield under inoculated conditions can be 

considercd while scoring for resistance. 

Rhizome [0[ 

potencial 

Rhizome yield 
withOll[ pathogen 

Rhizome yield 
with pathogen 

Rhizome yield without 
pathogen 

x 100 

At least some of the pathogens like Ralstollia and 

Fusarium are rhizome borne on ginger. Movement of 

rhizome from one location to another is primaril y 

responsible for disease spread across the ginger growing 

regions. Therefore, a simple rhizome heat treatment, 

termed rhizome solarization pro'cedure was standardized 

by exploiting renewable sunlight. Initial trials with small 

volumes of rhizomes yielded very promising results, 

which was scaled up to accommodate large volume of 

seed rhizomes. 

Bio/mUral conti "[11/ rhi'- '''"j' ,I'! I Il llIpll'\ 

Isolation and evaluation of endophytic bacteria from 

ginger: Thirteen additiona l rhizome associated 

hacteria isolated from ginger were fOllnd to inhibit the 

growth of Pythium and Rals/ollifl .w/r/ll(l('eflrtllfl ill v itro. 

Genetic diversity of rhizobacteria: Mol ec ular 

characterization of 39 isolates of rhizobacteria, diverse in 

their morphology. phenotypic charact ers. antibiotic 

resistancc and their antagonistic accivity w:::s completcd 

through ARDRA a nd rep -PCR. In the highly 

discriminatory Rep-PCR, thc 39 str:lins were grouped in 

to 33 clusters at 70% similarity coefficient. 

An it! v itro experiment conducted to study the mutual 

interaction among the rhizobacterial strains cffcctive against 

different pathogens affecting ginger rcvealed the co

exist e nce of few rhizobactcria (fc) in a com mon 

multiplication medium. The peR assay further confirmed 

the existence of the bacterium in the bacterial consortium 

M 2 3 4 5 6 L 8 
-

L _. _ _ 

--- --- --- --- --- ----- -- ..._. - ~._....._. --- --
~ -- -- ---- -- - - - -

9 

RestrictiOTt profile of 16-23s intergenic region of rhizobacte7ia 
and their cOlls01tium (Fe) using Msp 1 

M: 'A DNA c ut with Eco R I and Hind 1II, M2: 500 bp DNA 
ladder. Lane I: DNA from bacterial consortium, Lane 2: 
llSR860, Lane :>; HSR44, Lane 4; nSR6, Lane S; HSR H), 
Lane 6: lISRll , Lane 7: IISR 5 1, Lane 8: IlSR35, Lane 9: 
Negative control 
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An integrated disease management trial involving rhizome 

solarization as well as bacterial consortium resu lted in 

higher yield of rhizomes with less of soft rot incidence. In 

order to meet the req uirement of bulk treatment of 

rhi zomes for disinfection, rhizome solarization 

methodology was modified wherein the bulk of the 

rhizome material was spread on to the polythene sheet 

(lOO-200kg) directly under sunlight. The rhizomes were 

covered with another sheet of polythene sheet and the 

borders were sealed with wet soil or mud. The lethal 

GINGI·R 

temperature for Ralslonia solanacearum was achieved 

within 60 minutes when the rhizomes were exposed from 

12:00 noon onwards which recorded a temperature of 46-

47"C for about 30 minutes. This methodology is easy and 

can accommodate large volume of rhizome material for 

heat treatment at a time. Hence the large-scale adoption 

of rhizome solarization by the farming community was 

made possible. The solarized rhizome recorded hjgher 

germination and yield when compared to unsolarized 

rhizomes. With regard to disease, bacterial wilt was very 

negligible in the field where only one clump in the 

untreated control recorded bacterial wilt. 

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

Germination (%) Yield (kglbed of 3xlm2 ) 

Treatment Solarized L: nsolarized Mcan Solarized Cnsolarized Mean 
(4S-47"C/ (29"C) (4S-47"C/ (29uC) 

30min) 30min) 

Bacterial 
consortl u m 94.0 88.3 91.2b 9.1 10.1 9.6a 

Bacterial 
consortium 2 96.1 91.6 93.8ab 9.9 8.8 9.3ab 

Bacterial 
consortium 3 86.7 88.3 87.sc 7.7 7.2 7.Sc 

Bacterial 
consortium 4 93.8 96.7 9s.2a 8.3 8.7 8.Sab 

Bacteria l 
consortium 5 92.9 92.0 92.sab 8.9 7.8 8.3b 

Ihchode1'lf/fl 

harzirlllulfl as 
soil drench 94.0 88.3 9\'2b 10.1 8.2 9.2ab 

Mean 92.9 90.9 91.9 9.0 8.5 8.7 

• Data with same letter designation are not different • Only one clump in the untreated plot recorded 

according co posthoc test a t 95% confidence level bacterial wilt during the entire season 

• Bacteria l co nsortium was appli ed three times at • In general, incidence of soft rot was very meagre. Stray 

monthly interval from planting onwards. incidence of leaf spot and high incidence of shoot borer 

was recorded. 
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Rhizome solariz ation for bulk of seed rhizomes 

"'Rhjzomes covered with the polythene shect and edges sealed. 
After achieving 48°C the rhizomes are to be removed from 

polythene sheet quickly 
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Dried leaves o f Strychnos nux-vomica and Glycosmis 

cochinsirtensis that were promising as storage materials for 

the management of rhizome scale of ginger were evaluated 

alone and along with sawdust (I : 1 proportion) after dipping 

of seed rhizomes in quinalphos 0.075%. T he trials indicated 

that storage of seed rhizomes in S. nux-vomica and sawdust 

in 1: 1 proportion was more effective for obtaining a higher 

recovery of rhizomes (74.5%), whereas. storage in S. nux

vomica alone resulted in higher number of sprouts (60.5 

sprouts per 1000 g) and lower population of rhizome scale 

(0 rhizome scale population). 
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Five hundred and fifty five accessions of ginger available 

in t he G e rmplas m Con se rvato ry m aintaine d at 

Experimental Farm, Peruvannamuzhi, were screened to 

ide ntify sources of resistance against the shoO[ borer. One 
accession was frce of pest infestation on the pseudostems; 

fou r accessions had less than 5% infestation on the 

pseudostems and the percentage of inc idence on the 

pseudoste ms in the re maining access ions ranged from 

5.1 % to 35.3%. 

II 11 

An integra ted techno logy developed ea rli e r for the 

manageme nt of shoot bore r o f ginger involving pruning 

a nd d estruct io n o f infested s hoot s a t for tnigh tly 

inte rvals during Jun e-July and spraying of malath ion 

0.1 % at monthl y intc rvals durin g Aug ust-Sep tember 

was valid ate d at fl S R Farm, Pe ru va nnamu zhi . T he 

tria ls indica ted that th e inc id ence of shoot bore r was 

lowe r in t he in tegra te d a nd c he mical method s of 

ma nage m ent (4.7% and 4.6%, respect ively) when 

compared to control ( 11 .9%). However, the yie lds were 

only margina lly higher in th e plots wh ere the integrated 

method (4.8 kg/bed of 3 x I m) and che mical method 

(4.6 kg/bed of 3 x l m) was adopted compared to control 

(4.5 kg/bed of 3 x 1 m) 

I \1 \"1 )I >1 "I 
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r orty-eight ginger germplasm accessions were screened 

against root knot nematodes. N ine of them which had an 

EMf <2 were short-listed for further screening. Out of the 

four accessions viz . Ace. 36, 48,59 and 2/ {J planted in micro 

plots for confirming their resistance to root-knot nematodes, 

Ace.36 was superior. However, none of these accessions were 

superior to the control in yield in spite of the ir resistance to 

root knot nematodes 

Ten promising isolates of rhizobacteria (IlSR 6, n SR 13, 

IlS R 5 1, IISR 522, IISR 658, lISR 853. IlSR 859 & 
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I1SR 866; LS 149 & LS 151) were eva luated in a field 

trial using ginger (tv. Himacha/). The bacterial suspension 

(lxtOIl cfu/ml) multiplied on nutrient broth, was drenched 

@ 2.5 J / bed twice, immediately after sowing and after 

twO months. None of the isolates significantly improved 

the yield of ginger. 

i (.)l \1 I I 'I 

Among the nineteen ginger accessions evaluated, oil 

content ranged from 1.3 to 3%, oleoresin 3.4 to 8.7% and 

crude fibre 2.4 to 7.0 %. Acc. 694, 695, 633, 632 and 630 

had oleoresin above 8.0 % and crude fibre above 5.0%. 

Statistical analysis indicated a positive corre lation 

between oleoresin and crude fibre content and negative 

correlation between crude fibre, carbohydrate and starch. 

Simple correlation coefficients between ginger quality 
parameters 

Oil Oleoresin Crude Carbohydrate 
fibre 

Oleoresin 0.817"'"*' 

Crude fibre 0.459" 0.746"" 

Carbohydrate -0.401 -0.656"" -0.784"" 

Starch -0.206 -0.397 -0.640"" 0.807"" 

". P< 0.01; "P< 0.05 

GIS studies 

GIN( ;I'H 

GIS methodology helps to interpolate areas with the highest 

probability of varietal diversity or suitability of cultivation. 

When rainfall is c<msidered, the whole Kerala, Mizoram, 

Nagaland, Meghalaya, Sikkim and North Bengal and 

Orissa are vety suitable but Karnataka, Maharastra and 

Arunachal Pradesh are only partly suitable. The Eco-crop 

model for crop suitability drawn with DIVA-GIS showed 

that Kerala, M izoram, Mani pur, western part of Karnataka 

and Maharashtra are excell ent for ginger cultivation 

whereas Orissa, West Bengal, Meghalaya, Assam are very 

suitable. Suitability is marginal in case of Tamil Nadu 

and Gujarat. 
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Eco-crop model of ginger showing environmental stlit
ability of ginger cultivation drawn with 

DIVA-GIS. 
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Eleven accessions from Arunachal Pradesh 

and Kerala were added to the gcrmplasm 

repository, incrcasing the wtal number of 

accessions to 936. Thc ones from Kcrala 

were identified as CurculIla (//'OIna{ira and 

1100 

C. harithfl. Turmeric DNA bank with 232 samples was established at IlSR. 

Purty-five turmeric samples were evaluated for oil, oleoresin and curcumin 

content. Oil content ranged from 2.8 to 8%, oleoresin 8.5 to 14.4% and 

curcumin 1 to S.9%. 

Density gradient centrifugation using sucrose could locatc PAL in 

the different sub fractions of microsomal particles viz., endoplasmic 

reticulum and plasma mcmbrane. PAL cou ld be purified to 157 fold 

from the crudc cxtract of curmeric Icaves after (N H)z S04 
precipitatiun and two chromatographic steps followed by column 

chromatography 

Substrate concentration: K value for the reaction-involving PAl, was 
m 

estimated to be 0.33 by drawing a double rcciprocal plot with l/v versus 

lis, as the slope of tangents (0 the curve. 

1000 
I unit = ~ mole of cinnamic acid. min: ' mg protein ·1 
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Effect of temperature and pH on PAL activity 
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Temperature and pH: Effect of temperature on the acti viry 

of enzyme showed maximum activity at 25"C ambient 

(888.9 x 1O-z units). Regarding pH, the maximum activity 

of PAL was seen at pH 8.8, with 876 x 10-2 units. 

Effect o/inhibitors: Phenolic acids and the ir analogues could 

inhibit PAL activity with molarities ranging from 0.03 to 1.0. 

Trans- cinnamic acid (lM) reduced the activity to near Lero 

levels. Parcial inhibition in enzyme activity was seen at lower 

concentrations. 1n contrast to cinnamic acid, fefulic acid and 

coumaric acid did not completely abolish the act ivit)·. 

However, exogenous additi on of ch lorogeni e acid gave 

complete inhibition at all moralities tested. 

The effect of applicatio n of Z n in combination with 

phosphorus to alter the soil and leaf P/Zn ratio for higher 

rhizome yield was studied on turmeric. The soil and leaf 

P/Zn ratios observed in turmeric ranged from 0. 7 to 6.87 

and leafP/Zn ratio from 63.2 to 129.4. Significantly highest 

rhizome yield of 21.6 kg bed I was observed with one fol iar 

application of Zn @ 0.25%, w hich was on par with soil 

application ofZn (20.9 kg bed-I). Application ofP had no 

influence on the yield. Yi e ld a lso showed a positive 

correlation with leaf P/Zn and a negative correlation with 

soil P/Zn ratio. 

Turmeric was targeted with 15, 20 and 25 kg fresh yield 

for:\ m2 area and yield realized was 26, 24.2 and 26.6 kg, 

respectively. T he deviation from the fixed targets was 

+73, +21 and +6.3% respectively, with 34-48% increased 

yield over recommended ferti lizer schedule. 

l Llrmeric was grown organically and compared with 

integrated and chemical method of produce ion. In organjc 

farming. nutrition was suprlcmented by apr lying FYM, 

ve rmi -compost, ash and rock phosp hate. Disease 

management was attempted by TrichodfTlllfl and 

Pseur/omoll(lS sr. as bio control agents for rhi zome rot. 

Turmeric (var. AlfejJPey) has recorded a mean yield of 15.5 

kg} 3 m! under organic cu lti vation with a reduction of 

15.3% and 22.7% rhizome y ield as compared to the 

conventional and integrated systems. respectively. 

Rhi zome rot affected turme ric samples were coll ected 

from Kurnaraganj (U P), Medak (Andhra Pr:ldesh) Sikkim, 

G uda lur (Tamil Nadu). Satara (Maharashtra). Pathogen 

ca using soft rot of turmeric (Mahacashtra sample) was 

identified as Pythium myriotyfum. 

Turmeric (G'urru!lla fOflga) was fou nd to be a host for ginger 

strain of R. so/rmaceamtn under artificial inoculation. 

Among the seven different e ndophytic bacteria isol:.lted 

from ru rmeric, fOllr isolatcs nam ely TEB (Tlirmeric 

Endophytic Bacteria) 19, TEB 45. TEB 46, and TEB 48 

were found to have antagonistic effect against Pylhiutn, 

Fusfl1ium and Rhizoctoflia. 
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The field trial on evaluation of rhizobacterial consortium for 

h· me rot management of turmeric showed that the r IZO 

bacterial consorti um 1 (19.3 kg/bed of 3xl m) and 4 (19.7 kg/ 

bed of 3x1) arc significantly superior to other combinations 

(lS.1 -17.6 kglbed of3xlm)with re!;ard to yield. No rhizome 

rot incidence (except leaf spot disease) cou ld be noticed 

during the period in the experimental farm. 
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Among the 5l-germplasms accessions screened against 

M. incognita, 18 were resistant in the preliminary screening. 

Ace. 31 , 35, 43,54,56 & 57 were subjected to tinal round 

of screeni ng in microplots against root-knOt nematodes. 

However, non e of these accessions were s uperior to 

control in y ie ld in spite of the ir resistance to root knot 

nematodes 

Evaluation of nematode resistant turmeric germplasm 
accessions in micro plots 

Acc. No. Height No. of Yield EMI"" 
(cm) Tillers (g/plant) 

Acc.31 82.7b 3.7h 549.7' 1.2 

Acc.35 89.4[, 4.6b 542.2' 0.2 

Acc. 43 114.1'"01 4.4b 637.5' 0.2 

Ace. 54 58.7' 2.4' 5L8. 7" 0.0 

Ace. 56 106.9' 4.4" 646.9' 1.0 

Acc.57 122.5d 4.2" 696.9' 0.7 

PrmJlibha 113.0<d 4.:;h ()() 1.6 ' 2.3 
(control) 

" EM I - Egg mass index (0 - 5 scale); Data with the 
s<lmc It:uer dcsignmion are not different according to 

DM RT at p=0.05% 

Ten promising isolates of rhizobacteria (IISR 6, IISR 13, 

llSR 5 J. lISR 522, nSR 658, nSR 853, llSR 859, IISR 

866, LS 149 & LS 151) were evaluated in a field trial. 

The bacterial suspension (lxlO" cfu/ml) multiplied on 

nutrient broth, was drenched @ 2.5 I / bed twice, 

immediately after sowi ng and after 2 months. Results 

showed that IISR 853 followed by IS 151 and IISR 6 gave 

the maxjmum yield. 

Field evaluation of rhizobacteria in turmeric 

Treatment Germinatiun Height Tillers Yield 
(%) (em) (kg/3m2) 

IISR () 99.0"h 1.5S"b 2.4h 17.4S·1> 

IlSRI 3 100.0h L55,b 2.P 16.83·b 

!lSR 51 100.Ob 1.70"h 2. 1 • IS.26' 

LS 149 IOO.Oh 1.68ab 2.2ab 16.70·h 

I.S 151 99.5"b 1.66·1> 2.1" 1 7.66ab 

!lSR 853 98.1 " 1.80b 2.3·b 20.25b 

IISR 859 99.S·h 1.47"b 2.1" J 6.30ab 

llSR 866 99.5"b 1.44"h 2.2ab 15.72ab 

IISR 522 99.S·b 1.38" 2.3ab 16.66"b 

IlSR 658 100.0h 1.50ab 2,2ah IS.72ab 

Control 99.4,b ! .55"b 2.33b l6.00aO 

Data with the same Ictter are not different according to 

DMRT at p ,:O.05% 
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TREE SPICES 

1. GENETIC RESO{ JRCES 

Tree spiccs are unique group of spice~ 

that can hc grown along with other 

spice crops in a mixed cropping 

system. Thc major tree spices growing 

areas in India were surveyed and 

collections of cinnamon, clove. 

nutmeg. garcinia and allspice were 

made to comerve the biodiversity in 

these crops. At present the germ plasm 

holding!> of trce spiccs consists of ~84 

AfvriJlira, 408 Ci 11 llfllnOItlUIl , 233 

S)'z:Vgium. 86 Garr;lIia and Z Pimenfa 

accessions. Thc gcrmplasm collection 

includc high yielding, high quality 

indigenous and cxotic germplasm. 

wild and related spccies, cndangcred 

species and accc)sions with unIque 

characteristics. 

During the year, twenty-five accessions 

belonging to Carcillia, Cilt11{Jmoltlum and 

Myrislira beddomeii were collccted from 

Karnataka and Kerala. A clove (Arc. 197) 

with dwarf and bushy canopy has been 

registered (Rcg. number INGR 04112) 

with NBPGR, New Delhi. 

CASSIA 

Among the fuur elite lines evaluated for plant height, number of main, 

harvestable and side branches, canopy size, stem thickness at 30 cm above 

ground level, yield per plant and percentage recovery of bark, the line C 
I 

showed significant difference for number of main and harvestable shoots 

whereas DJ reeorded the highest fresh (694gj plant) and dry bark yield (219 

gjplant). In another trial at Calicut, 10 accessions when coppiced after five 

years of growth revealed that fresh bark yicld/plant ranged from 208-1078g; 

dry bark yield/plant from 82.5-475 g; hark oil 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 

these with good yield (475 g of dry bark/plant), oleoresin (10.7%) and bark 

oil (5.0 %). 

N{ 'TMEG 

Nine of the 106 accessions of nutmeg evaluated were found promising. 

The fruit yield per plant was in the range of 558-933. Among the accessions 

A 9/18 with 933 fruits per tree was found to be the best. Evaluation of 

c10ncs of elite lines for morphological characters indicated that A4/22 

recorded the maximum height ( 179 cm) in the fourth year. 

GARCINIA 

Soft wood grafting was standardized on 9-month-old C. xanthochymus 

rootstocks with 90% success. Grafts have a compact plant type and bear 

fruits at an early age. Preliminary field evaluation revealed that grafted 

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 (em) Standard Standard Coefficient of 
Deviation Error Variation (%) 

Height Seedling 276.0 72.06 29.42 26.11 

Graft 184.0 17.72 7.23 9.63 

Width Seedling 195.0 49.89 20.37 25.58 

Graft 164.0 28.53 11.64 17.39 

Girth Seedling 6.0 1.53 0.62 25.58 

Graft 3.9 1.35 0.55 34.45 

·Seedlings from District Agriculrural Farm, Taliparamba 

Fruit and seed characters G. xanthochymus 

Character Minimum 

Weight of fruit (g) 35.0 

Length of fruit (cm) 3.9 

Width of fruit (em) 4.0 

Number of sepals 5.0 

Length of peduncle (em) 3.9 

Length of seeds (em) 2.4 

Width of seeds (em) 1.3 

2. GENETrC IMPROVEMENT 

Improved vurieties of tree spices arc mainly developed 

throu~h ~clcction from the germ plasm accessions. 

I1SR. ha, developed and released two varieties of 

cinnamon and one variety of nutmeg. 

N{ TTMEG 

Budding and f.!ra/iillf.! in t1ull1ll'f.! 

Since Myristica jragmns is not compatible with Kllema 

atldamanica, bridge-grafting method was adopted using K. 
andamalliea as rootstock on which M. beddomeii or M. 

malabatica wt:re graftt:d by 'approach grafting'. where 80 

to 90% union was observed after one month. The successful 
graft union will be used for grafting M. jragrans. Chip and 
patch budding of nutmeg on three difTerent rootstocks viz., 

M.fragmns, M. malabal'ica and M. beddomeii using buds from 
onhotropic shootS gave about 30-40% success. 

Maximum Mean Standard Deviation 

54.0 47.25 8.381 

4.7 4.42 0.359 

5.0 4.62 0.478 

5.0 5.00 0.000 

4.5 4.17 0.275 

2.7 2.52 0.150 

1.8 1.52 0.263 

E't,{tluation of ~rajis 

A field trial involving three different rootstocks viz; M. 

jmgrans, M. malabanea and M. beddomeii grafted with two 
different scions (A.9-4 and A9-69) at a spacing of 4.5 m x 

4.5m W3S laid out for evaluating them for drought 
tOlerance. The vegetative growth of the two-year-old 

grafts was relatively better on M. beddomeii rootstocks as 

compared to other rootstocks. Morphological and yield 

attributes of four year old grafts indicated higher race of 

growth in grafts on M. beddomeii roOt stock, while early 

flowering was observed in grafts on M. malabartea 

rootstock. Among the scions. vegetative growth was more 
on ;\9-69 scions and flowering was observed on A9-4 scion. 

Tissue ell/tllrt' in lIUII/Il'g 

Callus induction could be achieved in nutmeg from mace 
explanrs. However, (he bud break could be observed only 

with nodal explants. 
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Molecular profiling of I/SR Viswashee and its 

progenies 

RAPD based molecular profiling of elite nutmeg variety 
IISR ViSW1shTl'eand its clonal, seedling and male sibling 
progenies could dearly distinguish clone number 16 of 
Viswashree from the mother and other clones and 
seedlings. Several amplicons (t 6) could clearly 
distinguish clones and seedlings. The JSI 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. At a 
similarity index of 0.96 three groups could be 
distinguished, the first comprising of all the clones, 

mother and a seedling progeny, the second comprising 
of four seedling progenies and third consisting of the 

male sibling. Male associated loci of 200 bp with primer 
OPA 05 and another 276 bp with primer ope 16 was 

observed in the study. 

ThEE SPICES 

CLOVE 

Grafting in clove 

Bridge grafting was adopted to circumvent the 

incompatibilicy of Syzyg£um caryophylllatum and S. 

aromaticum, where S. heynianum was used as a 

compatible interstock for clove. Zanzibar clove, a high 

quality exotic accession, has been approach-grafted 

onto normal clove and S. heynianum for multiplication. 

Forty-three clove samples were evaluated for oi\. Some 

of the accessions with more than 18% oil content are 

K-7, K-9, 8 -2 and 8-95. 

GAH.CINIA 

Preliminary studies on softwood grafting of G.gummi-gutta 

and G indica on G.cO'lilYl gave 95% and 45% union after three 

months. 

Nut and Mace: Twin products/rom nutmeg 
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Genetic Resources (p.S3) 

Disease l\.1tmagemcm (p.S3) 



VA~ILLA 

l. G ENhTI<: HhS<)l ' IH :FS 

Valli I 1.1 (1IIIIf//" /I/II/flf{)/fll \l1dlL"\\ ~), 

t hl! 'Prll1te "I ~PllL""" h;j~ t'.1I11Cd 

import.IIlCe 111 I ilL" [l'll'l)[ \<':;tr~. \.ll1il!.1 

is high" '1111.liJk tor tlrlri\ IrlOIl I~ III 

inr<.:rclop III he 1\ tI\ ... h.1 led pl.tIl[.Itt!IIl~ 

and i, \I tIL''' (llh \ [cd ill ~()llrhL'1ll 

~tart: ... ,IlL h I' "I lura":I. "t:r til Illd 

Tamil ~.Idll. (.t:llcril \ '111.lhilin 01 I hl~ 

crop I ... \ L"I \ lim ired. I he cfClP 

impro\ CIll<':llt le'L".lflh lilll, :Ir 

COl)'L f\ Ill!!; the <.:\i~rin~ \ .lri.liJili[\ 

throllgh ccdku((lll~ .1' \I ell :t'llldlicillg 

nel' ,:ni lhillr\ rllfclllgh ... ccdllllg 

pro)!;t:IlIt:' .lIld {f{ .'IIm Illlltagt:Il"I~. 

Ten accessions were collected after 

surveying Sakhleshpur, Mudigere 

(Karnataka) and Calicut (Kerala). Eighty

two accessions comprising seven species 

are being maintained. Cytological studies 

of V {lJIdamallica (collection no. 4708) 

revealed 2n=40, but chromosome number 

differs in different cells of the ,a rne 

accession with occasional presence of 

supernumerary chromosomes Pollin~ltion ,. . .. 
t 1-' \ • ., .... ;. t. 

.' .. . 

f • 
• f 

.r.": 

Mitotic metaphase of VandamaTlica showing 
2n = 40 

studies indicated that white and pink flowered varieties of Vanilla 

andatnaTlica were sel f and cross compatible besides showing compatibility 
with V planijolia. 

2. I)ISL \SL ;\1 \" \( ;I,,\IE:\:T 

I h~ 1rL'1 IIIHkr \ .11l. 1:1 i ... on [ilt: 1I1Crl.:."L' and ir i ... being CUlti\'aced in 

\.lIioll'" CUd"!!;ll rillllldllj"n,. ~C\, d"c'I ... t.: ... sllch :I ... immatllre bean 

~Ill.:ddlng. hl<m 11 ... IHll .... IIHIlr It IlCl'C .Ind k\1 \ iral c1isea~es arc taking 

Ill" 1\ \ [oil III Illtll\ I Ifill hnldlll'· .... 

A new disease on vanilla characterized by brown SpOt on the bean was 

identified as caused by Cylindroc/adiutll quillqueseptatum, 

/1/11/11/11/1'1' !J('t/Il -,/inltlll/I!, 

The major predisposing factors in bean shedding appear to be temperature 

and humidi ty. In order to develop a management strategy a field trial 

was laid out in three vanilla plantations in Calicur district to study the 

effect of fungicides in controlling diseases under two irrigation systems 

viz. mist and sprinkler, Six fungicides viz. Carbendazim (Bavistin-O.2%), 

Mancozeb (lndofil M45, 0.2%), Zineb (fndofil Z-78, 0.2%), Thiophanate 

methyl (Roko ,0.2%), Bordeaux mixture 1 % and Carbendazim-mancozeb 

(Staff, 0.2%) were used. Quinalphos 0.05% was sprayed to a ll the 

treatments uniformly. Two sprays were given at one month interval in 

February and March. The disease incidence was observed before and 

after spraying fungicides. The results indicated that bean shedding was 

comparatively less under sprinkler irrigation. 

Id(,llf~fi('(lflOn lIlId ('hllra('f('ri~{/li()J1 of Cucumber mosaic virus 

Cucumber mosaic virus (CMV) causing mosaic, leaf distortion and stunting 

of vanilla was characterized on the basis of biological and coat protein 

(CP) nucleotide sequence properties. In mechanical inoculation tests, 

the virus was found to infect members ofChenopodiaceae, Cucurbitaceae, 

Fabaceae and Solanaceae. Nicotiana benthatniana was found to be suitable 

host for the propagation of CMY. The virus was purified from inoculated 

N. bellthamifJ11a plants and polyclonal antiserum was produced in New 

Zealand white rabbit. Immunoglobulin G (lgG) was purified and 

conjugated with alkaline phosphatase enzyme, DAS ELISA method was 

standardized for the detection of CMV infection in vani lla plants. CP 

gene of the virus was amplified using RT-PCR, cloned and sequenced. 

Seque nce d region contained a single open reading frame of 657 

nucleotides potentially coding for 2 18 amino acids. Sequence analyses 

with other CMV isolates revealed the greatest identity with black pepper 

isolate of CMV (99%) and the phylogram clearly showed that CMV 

infecting vani lla belongs to subgroup lB. 

Indian Institute of Spices Research EI 



PAPRIKA 

Genetic Resources (p.SS) 

Genetil' Impw\ ement (p.SS) 



PAPRIKA 

GENETJC HESOl 'RCES 

Paprik'l i~ the mmt ,ought after .,pice 

tilr it, colour component,. cap~orllbin 

and c~lpsanthin. which ha~ indmtrial 

potential as natural coloring agents. 

Vane tic'i \\ ith high colour \\ itll Icm 

pUI1v;enc~ arc bcing dc\ eloped 

thwlI!!;h introdllction (If exotic line .. 

besides breeding efforts 

Sixteen accesSIOns including 11 

indigenous and five exotic types were 

collected and 63 accessions consisting 36 

indigenous and 27 exotic types :lre being 

maintained in the germ plasm collection. 

Evaluation of (',\olic paprika accessions 

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 to 331 ASTA units and capsaicin rang,ed 

from 0.0065% to 0.l03%. ICBD- /0 and Kt-

PJ-19 were found promising for yield and 

quality. 

Evaluation of illdi~etlOlU (/(·ce.~siol1$ 

0.0056% ro 0."10) %. EC-J8 was found promising with high yield (l kg) 

plant) and colour (251.7 ASTA units). 

1 del1t(f'icatio17 of paf".ika f07' qualit),. 

The programme is aimed to identify paprika lines with high colour 

and low pungency and also to study the effect of storage on cotout: 

value. Among the chilli samples from Srinagar and Bydagi, SH- KC-

19 contained 343 ASTA followed by SH-KC-20 with 306 ASTA units. 

Pungency value ranged from 0.4 to 1.15%. 

SOIL Ql lALlT\ IN SPICE BASED CHOPPING 
S,'STEMS 

A yardstick to quantify the extent of deterioration of soils under spice 

based cropping systems is not available. This is important to determine 

the physico-chemical, biochemical and microbial characteristics of soils 

associated with spice based cropping systems and to integrate the most 

sensitive parameters into an index for rapid and precise estimation of 

soil quality. 

Soils were collected from different cropping systems involving spices at 

0-15 and 15-30 em depths from Kcrala and Karnataka and analyzed for 

their physico-chemical characteristics (pH, OC, N, P, 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 rnicronutrients 

differed markedly between depths and sites. The 0-15 cm layer registered 

considerably higher nutrient levels at almost all sites. The available N, P 

and K levels in the 0-15 cm layer ranged between 151.2-197 rng kg-I, 0_0-

20.2 mg kg" and 99.0-324.5 mg kg-I respectively. The corresponding levels 

in the 15-30 cm layer were 120.7-176.4 mg kg-I, 0-13.5 mg kg-I and 84.5-

232.0 mg kg· '. The levels of organic C were relatively high er 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 

Evaluation of 18 lines indicated that yield trend. The 0-15cm layer exhibited consistently higher levels of acid-

per plant ranged from 206~999g. Weight phosphatase, alkaline-phosphatase, inorganic pyrophosphatase and BAA-

of seeds per fruit varied from 0.650-1.696g. protease as compared to the 15-30 cm layer, possibility reflecting the 

Colour value ranged from 60-356 ASTA concomitant changes occurring in the levels of available soil organic 

units , whereas capsaicin ranged from matter, nutrients and substrates. 
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KruSHI VIGYAN KENDRA 

TRAINING PROGRAMMES of 3271 persons have benefited out of the programmes. 

The Kendra has conducted 112 training programmes on The details of the training programmes arc furn ished 

various subjects during the period under report. A total below. 

Category 

Practising farmers 

Rural youth 

Extension functionaries 

Total 

Category 

Crop Production 

Horticulture 

Plant Protection 

Animal Science 

Fisheries 

Home Science 

Others 

Total 

Tra ining programmes conducted during the year 2004- 'OS 

No. of courses No. of participants No.ofSC/ST 

Male Female Total participants 

96 1704 979 2683 214 

12 348 154 502 81 

4 65 21 86 10 

112 2117 1154 3271 305 

Discipline-wise training programmes conducted 

No. of courses 

Male 

54 961 

19 356 

2 56 
23 473 

2 58 

2 
10 213 

112 2117 

No. of participants No.ofSC/ST 

Female Total participants 

530 1491 78 

166 522 44 

16 72 2 

290 763 114 

12 70 7 

47 47 29 

93 306 31 

1154 3271 305 

Long duration vocational training programmes 

The Kendra has cond ucted two long duration vocational 

training programmes for rural youth in two wpics: ' Repair 
and maintenance offarm implements' and 'Tailoring'. The 

programmes were of three months duration. The 
programmes were organised in collaboration with the 

Government Community Pol ytechnic College, West Hill, 

Ca licut. A rotal of 90 unemployed rural youth have 

be neficed out of the crainings. 

R evolving fund programme 

The Kendra has a strong revolving fund programme to 

generate income for productive uses. Under this 

programme, quality p lanting materials of variolls crops 

were produced and made avai lable to public at affordabl e 
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f,ltef. At present. allspice seedlings. coconur seedlings. 

Japan wood (patltimukam) seedlings. bush pepper planes. 
g:ucinia graft. mango graft. guava layer, arecanur seedlings 

etc. are available for sale. 

During rhe period an amoune of Rs. 2.44 lakh has been 
realised rhrough sale of planeing marerials, mushroom 
spawn. Triclroderma, chicks and rhe activities of Plane & 
Animal Hcalrh Cenne. 

KVK 
Other extension activities 

1. KISAN MELA AND EXHIBmONS 

During rhe period under repon. KVK has participated in 
the following exhibirions/Kisan melas. 

a) ar Chelari. Calicut from 20.11.04 [0 22.11.04 in 

connection with Kudumbasree Vilpana Mela. 

b) ar Pune from 15.12.04 to 19.12.04 in connection 

with Kisan 2004 Exhibition. 111e Kendra operated a Plane and Animal clinic offering 
various services [0 rhe farmers. An anificial insemination c) 
facifiey is also maintained ar the centre ro upgrade rhe 
genetic stock of livestock. The centre offered d) 
consultation, trearmem and doorsrep services charging 
nominal fee. In addition ro rhe various rreatmenrs. the 
centre also provided vaccination facility and organised 
anima) health camps in associarion with rhe stare animal 
husbandry department. The various activiries raken up 

at Calicut (rom 9.2.05 to 14.2.05 in connection with 
Calicur Flower show 2005. 

ar Bangalore from 22.3.04 to 23.3.04 in connection 

wirh Regional Kisan Mela cum Exhibition on 

horticulture 2005. 

2. FARMERS' STUDY TOURS 

Six study tours were arranged for rhe farmers during the 

by rhe Clinic during the period are as follows: 

1) Consultancy/advisorylhome service carried our : 477 

2) Artificial inseminarion carried ou( : 264 

3) No. of Animal health campaignlinfertiliry camp: 6 

4) Vdccination of poultry birds and animals : 700 

SJ. No. Tide 

I. Vmilla cultivation and processing 

2. Bee keeping 

3. Organic farming 

4. Block rubber production technology 

5. Organic fanning 

6- Anthurium cultivation and marketing 

Demonstration units: 

The following demonstration units are maintained by the 

KVK. 

a) Medicinal plant unit 

b) Model Homestead garden 
c) Demonstration plot of improVed varieties in black 

pepper 
d) Model arecanut seed garden 

period. As many as 135 famers participated in rhis 

programme 

3. SEMINARS ORGANISED 

The Kendra has conducted 6 district level seminars. The 

details are furnished below: 

Date Place No. of 

participants 

19.08.04 KVJ(, Peruvaonamuhi 

25.08.04 KVJ(, Peruvannamuhi 

15.09.04 Calicut 

18.09.04 KVJ(, Peruvannamuhi 

J8.J2.04 KVJ(, Peruvannamuhi 

22.12.04 lIS", Calicut 

e) 

o 
g) 

h) 

i) 

j) 

k) 

I) 

Cashew scion bank 
Nutmeg scion bank 
Guava block 
Sapora block 
v..nilIa block 
Poulrry demonstration unit 

Mushroom spawn production unit 

Mango scion bank 

75 

95 

257 

87 

76 

125 
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KVK 

OTHER ACTIVITIES 

i) 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 KVK. 

ii) Collaborative activities: KVK is conducting its 

many mandatory activities in association with 

NGO's such as Centre for Overall Development 

(COD), The Vikas Volunteer Vahini club (WV), 

INFAM etc. 

TECHNOLOGIES TRANSFERRED 

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 

Department of Agriculture. These programmes were 

carried out with the co-operation and complete 

participation of progressive farmers under the direct 

supervision of KVK scientists. A part of the 

expenditure of this demonstration is met by KVK. The 

various FLO programmes conducted by the Kendra 

during the period are detailed below: 

1. Drought management in coconut gardens 

2. High density planting of tissue culture Banana (var. 

Nendran) 

3. Backyard poultry with commercial hybrid layer 

chicken, Grarnasree 

b) OFT Programmes 

1. 

2. 

3. 

• 

• 

These programmes aim at testing the new 

technologies developed at re~earch stations in the 

field of crop husbandry, horticulture, animal 

husbandry, fisheries. etc. to ensure their suitability 

and sustainability to the specific locations and to 

suggest or modify or refine the technology 

accordingly. This is done by testing a released 

technology in real farm situation with the 

participation of farmer. The problems faced by the 

farmer in the adoption of new technologies can also 

be fed back to the research stations by this 

programme. KVK bears the COSt of critical inputs 

in this programme. The major OFT programmes 

carried out during the period arc listed below: 

Effectiveness of Pseudomonas j/uorescellJ in the 

management of fungal diseases of vanilla 

Effectiveness of Paclobutrazol and pruning 

treatments in inducing flowering in c love. 

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. 

Dr. Tsedeke Abate, Director General, Ethiopian 

Agricultural Research Organisation along with 

three senior officers visited KVK on 27.5.04. 
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A GRICULTURAL 

T ECH NOLOGY 

I N FORMATION CENTRE 

(ATIC) 

,. 

,. 

The ATIC at IISR started fu nctio-ning 

in the year 1999. As per mandate, the 

ccntre i!> involved in technology 

dis!>emi nation functio ns through a 

single window coord ina t ing with 

various divisions of IISR. The major 

activities of centre are summarized 

below. 

Production and distribution of 

quality planting material 

Production and distribution of 

printed literature 

Farm advisory services including 

crop diagnostic services 

Information dissemination through 

multimedia, video and interactive 

databases 
,. Providing audio visual aid support 

to the institute activities 

Organizing technology dissem

ination services like exhibitions, 

seminars to farmers and other users 

,. 

:11 ilestones and Achievements 

The sale of technology inputs has 

been strengthened by distributing 

planting material, farm produce and 

bio inputs produced from all the 

centres under the institute 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 institute. 

A total re venue of Rs 171594 

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 visitors were benefited through advisory and diagnostic 

services. One video film on the services and achievements of the institute 

shot by the ASIANET was telecast through cable network. The leading 

farm journal of Malayala Manorama, "Karshakashree" covered a feature 

article about the research ~nd 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 to assess the impact of 

institute services. 

From the secondary data recorded on the visit of farmers to the institute 

the pattern of advisory services delivered by the institute was detailed 

using freque ncy scores. 

Pattern of advisory services 

Purpose of visit 

Planting material 

Scientific information 

Bio inputs 

Diagnostic services 

Publications 

Frequency score 

81 

108 

46 

15 

15 

There has been a steady increase in the number of visitors to the ATIC, 

since inception. The dara from IISR farm Peruvannamuzhi and KVK 
shows similar trend. 

The recorded data showed that there has been a steady increase in income 

generated through sales from ATIC, IISR farm and KVK as compared to 
previous 5 year plan period. 

Tra inil1g of research and extension personnel 

The partnership services offered by the institute include Training, 
Consultancy and Contract research. The Institute offers training 
programme on demand from various agencies targeted for field 
extension functionaries 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 
technologies developed by the institute and research achievements. 
The topics covered included spices production technology, nursery, 
pest and disease management in major spices, post harvest technology 
and computer and statistical applications in research and developme nt. 
The details of training programme organized during the year 2004-05 

are furnished below. 
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ATIC 
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Year 

I~ generated at IISR during lost eight years 

TRAINI~G COCRSES 

SL No. Tide of the Course 

1. Spices Production Technology 

2. Good Agricultural Practices 

for rural youth 

Period 

2 - 4 March ZOO4 

Z4 - 27 April ZOO4 

3. VAnilla Production ~nagement Z4 - 25 June ZOO4 

4. Pepper Production Management 15 - 17 July ZOO4 

5 Good Agricultural Practices Z6 - Z8 Ocwber ZOO4 

6 Spices Production Technology 2 - 4 December ZOO4 

7 Ginger and Turmeric Production 3 -5 January z005 

No. of 

Participants 

20 

Zl 

4 

Zl 

10 

6 

Categexy 

Progressive farmers of 

Darjeeling, West Bengal 

All Kerala. 

Extension OffICerS of Coffee 

Board-Wyanad, Idukki and 

PalalOOJd. 

~ NXfP, PalampuL 

Rural youth from Kerala. 

Tamil Nadu. 

North Eastern States. 

Progressive farmers from Saura. 
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!JI the uaining programmes organized at the institure was 

evaluated to assess the effccriveness of the training using 

the following evaluation schedule 

Pre-training knowledge test 

Post-training knowJedge test 

Gain in knowledge duc to training- Paired t- test 

Training effccriveness indcx- 4 point continuum 

scale - Organizational effectiveness of training. 

Feed back by trainees 

Central sector scheme - Technology Mission on 
Integrated Deve/ojnnent of Horticulture in North 
Eastern States 

A three day training programme on Production 
Management in Ginger. Turmeric and Tree Spices was 
organized at ICAR Research CompJex for North East 
Hill Region. Barapani. Shillong during 15-17di March 
Z005 in which officers from Depanment of 
Horticulture representing four states participated A 
team of six scientists from Divisions of Crop 
Production and Post Harvest Technology, Crop 
Improvement. Crop Prorection and Social Sciences 
at lISR and scientists from ICAR station. Barapani 

acted as resource persons. 
Inregrated Programme for the Development of Spices 

(IPDS) 

ATIC 

Non-availability of quality planting materials of elire 

lines in black pepper, ginger. turmeric, nut.Jneg etc are 

constraints in increasing the productivity. Efforts are 

made by IISR to supply oucleus-planting materials of 

released varieties to stare departments for further 

multiplication and supply. Black pepper rooted laterals 

(20000), turmeric seed rhizomes (11 tonnes), ginger 

seed rhi7..omes (four tonnes), cardamom seedJin~ (5000 

nos). cardamom suckers (1000 nos), cardamom capsules 

(20 kg) and nutmeg grafts (6500} were produced and 

distributed to farmers and other agencies in different 

states of Kerala 

Turmeric crops raised under IPDS for jllanting material 

• 
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ALL INDIA COOHDINATI~lJ 

RESEARCH PROJECT ON SPICES (AICRPS) 

The AlCRPS 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 centres including lCAR Research 

Complex, Gangtok for large cardamom are 

collaborating with 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 productivity of spices in the country through: 

i) 

ii) 

iii) 

iv) 

Evolving high yielding varieties with quality 

attributes, to\eramJresistam to pests and diseases 

for various agro-ecological situations 

Standardizing agro-techniques for spice crops under 

different agro-cJimatic conditions 

Evolving cost effective and efficient pest and 

di sease management practices 

Working as interface between SAUs, IISR and 

lCAR. 

About 120 research projects covering 12 spice crops arc 

being operated at various centres under AlCRPS. The 

project made several achievements during the year under 

repoft. 

Genetic Resources 

The AICRPS strengthened the gene tic 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 seed spices-384J. The promising 

lines/entries in each crop were identified for yield and 

quality parameters under CVT/IETs at various centers. 

BI ,)\CK PEPPER 

1n biofercilizer rrials of black pepper, application of 100% 

inorganic fertilizers alongwith Azospirillum 50 g/ P

solubilizers SOg has recorded highest yield (7.13 kg fresh 

vi ne·1 and 6.91 kg fresh vine -I, respectively). In an organic 

farm ing trial, FYM 10 kg + burnt/smoked earth 10 kg gave 

the highest yield of 6.24 kg fresh vine -I at Sirsi Centre. At 

Panniyuf, maximum spike y ield was obtained with 

inorganic N 100% + Azospirtllum 50 g/P-soJubilizers 50 g 

+ 10 kg FYM. H owever, in organic farm ing trial , 

recommended POP registered maximum spike yield 

(6.067 kg vine·l). Spraying and drenching with Metalaxyl 

MZ 72 WP (1 .25 g/I ) @ S liters/v ine alone and in 

combination with T harzirJnum (50g) along with one kg 

neem cake per vine during the first week of June and 

September was found effective against Phytophlhora 

disease in black pepper at Mudigere centre. 

GINGER 

In ginge r, hi ghest rhizome yield was obtained with 

recommended dosage offertilizers (18.27 t ha- I
), folJowed 

by inorganic N (100%) + Azospiril/um (50 g) + 5 kg FYM 

(12.70 t ha·l) at Pottangj Centre. However, highest yield 

was obtained with inorganic N 000%) + AZOJpiril/utn (50 

g) + 5 FYM (20.05 t ha·l)at Raigarh and Pundibari centres. 

Application of FYM (10kg) + Pongamia oil cake (250 g) + 

Necm oil cake (250g) + sterameal (250 g) + Rock 

phosphate (250 g) + Wood ash (250g) per 3 m l bed gave 

maximum fresh yie ld (12. 72 t ha ·1) at DhoJi . Also soil 

application of zinc @ 10 kg ha·1 produced maximum yield 

(l8.75 t ha-I
) at Dholi conditions. 
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TlJHMERIC 

In turmeric, highest fresh rhizome yield was recorded with 

100% N + Sg Azospiriflum + 5 kg FYM, followed by 

recommended dose of fertilizers at Panniyur and 

Kumarganj cent ers. In turmeric, treatment of seed 

rhizomes with Mancozeb and carbendazim and 2-3 foliar 

sprays (0.2%) was found effective against leaf blotch and 

leaf spot diseases at Kumaraganj and Pundibari centers. 

In turmeric, application of NPK 125:60:90 kg ha t + li'YM 

10 t ha- l + T vinde + PseudOmOtltJsjltJon!sretzs @ 4g kg ha-' 

as seed treatment + T viride + P._fJtlorescellS applied to soil 

(1 2.5 kg & 25.0 k g ha- t as basal and top dressing, 

respectively) resulted in lowest rhizome rot incidence 

(11.70%) with higher yield (28.60 t ha-1
) at Jagtial Centre. 

SEED SPICES 

Nutritio11fJJ RequirPlJ1em Jor }tigJl yield in cornonder 

App lica tion of 100% inorganic N (60 k g/ha) + 

Azospirillum (5 kglha as seed treatment) + FYM (St/ 

ha) gave maximum seed yield in seed spices at various 

centers. Application ofCuS0
4 

in soil (12.5 kgha·l
) and 

foliar spray (0.25%) resulted in highest seed yield (1.94 

t ha- I
) in coriander at Kumarganj centre. 

Spraying of Neem seed kernel extract (NS KE) (5%) 

thrice, fi rst 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 treatment with 

P. j/uoresCeTlJ @ 10 9 kg -I + soil application of P. 

AICIU>S 
jltJon'scens@ S kg ha- I f, d.N"· . was Oun euectlve btocontrol agents 

against coriander wilt at Coimbatore Centre. In coriander, 

minimum wilt incidence (8.39%) with maximum seed 

yield (8 19 kglha-' ) was recorded with the application of T. 

horzia/lum through seed treatment and soil application at 

Jobner center. In a screening tesc against root rot. downy 

mildew and powdery mildew diseases in fenugreek, the 

entries, UAf-3S/ and UAf-3852 were recorded minimum 

incidences with maximum seed yield of 1944 and 1797 

kg ha-I
, respectively. Soil application of T. viride (S kg ha

l) and neem cake @ 150 kg ha-I was found effective in 

reducing root rot incidence in fenugreek at Coimbatore. 

Besides, the sources of resistance/tolerance against pest 

and diseases were identified. 

Apa.rt from this, 20 technologies dev eloped under 

AIC RPS were conducted at farmer's fi eld as front-line 

demonstration trials by the 14 coordinating centers. Six 

lCAR ad-hoc schemes were also operated at SAUs/other 

organizations under AICRPS. 

In the concluded Workshop of AIC RPS, six entries/ 

varieties namely DH-246 in coriander, RZ-223 in cumin, 

HF-33 (Hisar), GF-ll (Jagudan) and RF-143 (Jobner) in 

fennel ~tnd RIll/-30S (Jabner) in fenugree k of AICRPS 

centers; six varieties namely, lISR-Thevam, lISR-Molobar 

Excell, IISR-GintnU11do and IfSR Shokti in black pepper 

and IISR-Kedamm and IISR-Alleppey Supn'fne in turmeric 

of IISR, Calicut; five entries namely, AN-OJ-J in Nigella, 

AD-OJ-43 and AD-OJ-6 in dill, and AA-OJ-61 and AA-Ol -

19 in ajowan of NRC Seed Spices, Ajmer were identified 

and recommended for state release. 
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EDUCATION AND TRAINING 

The main functions of the HRD Cell include 

recommendation and deputation of staff for symposia/ 

aaininglsummer institutes within India/abroad and 

stUdy leave foc Ph.D. Besides. Ceo caters to the needs 

of research scholars working in schemes to do their 

Ph.D. IlSR has been recognized as cenae foc Ph.D 

studies by Mangalore Universicy, Universicy of 

Calicut in all subjectS and, by the Bharathiyar and 

Nagarjuna Universities in Botany and Biorechnology 

respectively. The ceO also assistS M.8c and M Phil 

stUdentS to carry out their project work at the institute. 

Postgraduate studies 

Ph.D 

Saju, K.A. Faerors affeering rhe biological control of 
Plty/opn/nora capsid infeerions in black pepper (Piper 

nigrum L.), Universiry of Calicur, CaLicut 

Diby Paul. Physiological, biochemical and molecular 
studies on the root rot (caused by Pn,/op/r/nora capsiet) 

suppression in black pepper (Piper nigrtlm L.) by 
rhizosphere baereria. Universiry of CaLicur, CalicuL 

Minoa Divakaran. Seedling and somaclonal variation and 
their charaererization in vanilla, Universiry of Calicut, 
Calicut 

Utpala Parthasarathy. A comparative study of coconut 
cultivation in coastal and inland river plain ecosystem of 
Kasaragod district ofKerala and Kamrup district of Assam, 
Gauhati University, Gauhati. . 

M.sc 

Twenty five students from various universities undertook 

their M-Sc project work in Biotechnology, Biochemistry, 

Microbiology and Plant Pathology under the guidance of 

the scientiSts of the institute. 

Post .l1.Sc training 

Four post M.Sc candidates under went hands on rraining 

in various techniques of Microbiology and Biorechnology. 

TRAININGIMEETINGS 

ORGANIZED BY THE I NSTITUTE 

• Computer training programme for Principal 

ScientiSts of the institute 

• Basic computer training programme for technical 
and administrative staff of the institute 

• Summer training programme on Techniques in 
Biochemistry and Biotechnology for M.Sc 

students 

• Bioinformatics and Biotechnology - Applications 
in Agricultural Research. 

• \\brkshop on "Agri-Informatics ZOO4' 

• Symposium on Spices and Aromatic Crops. 
(SYMSAC I) 

• Training programme on adobe phoroshop for 

researcb fellows working in tbe institute. 

• Training programme on Instrumentation 

techniques for research feUows working in the 

institute. 

• Good agricultural practices for rural youth. 

• v..nilla production and management 

• Pepper production and management 

• Spices producrion technology 

• Ginger and turmeric production 
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Name 

Dr M.Anandaraj 

Dr S.Devasahayam 

Dr S.J.Eapen 

Mr. P.S.Manoj 

Dr T.E. Sheeja 

Dr S. Hamza 

Mr K.M.Prakash 

Mr N.AMadhavan 

Mr T. R. Sadasivan 

Mr K.Jayarajan 

Dr C. K. Thankamani 

Dr. T.E Sheeja 

Dr. AI.Bhat 

Dr. AKumar 

Dr. V.Srinivasan 

Dr. K.N.Shiva 

WORKSHOP / TRAINING P ROGRAMMES 

ATTENDED B):" S TAFF 

Training program/workshop Institute Duration 

IPR in Biotechnology National Law school of 
University, Bangalore 12-17 July, 2004 

Mass production of 
entomopathogenic nematodes PDBC, Bangalore 20-29 July, 2004 

Biodiversity informatics and 
microbial culture collections University of Pune 23-27 August, 2004 

Methodology of collection, 
documentation and validation 
of indigenous technical knowledge JNKW, Jabalpur 19 J uly-08 August, 2004 

Biotechnology and Bioinformatics- 26 September-16 
Application in agricultural research IISR, Calicut October, 2004 

Heavy metals in food CFTRI, Mysore 01-03 September, 2004 

Rice-Fish integration through 
organic farming for sustainability KAU Regional Station 28 September to 
and food security Pattambi October 07, 2004 

Agromet observers course Pune 22 November to 10 
December 2004 

Agricultural machineries Southern Regional Farm 
use and maintenance Machinery Training and 

Testing Institute, 01-31 December, 2004 

Garidin, AP. 

Effective technical assistance in 
management of agricultural NAARM, Hyderabad 03-09 February, 200S 

research 

Microirrigation and fertilization CWRDM, Calicut 03-10 March, 200S 

Capacity building program for 

Indian agricultural research, 

extension, development organiz-

ation in globalized economy NAARM, Hyderabad 29-30 March, 200S 
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BIOINFORMATICS 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 infrastructure, training and 

computational support to the researchers in 

accessing, analyzing, storing and disseminating 

various biological data. 

A database 'Piperbase' that contains all the information 

such as taxonomy, disrrihmion, literatllre and patents on 

variolls Piper species reported from India was developed. 

It also includes a programme for identification of different 

Piper species. 

The infrastructure was further strcngthened by adding a 

new server (HP/Compaq ML 350), a workstation (HP X\V 

6000) and a multimedia projector (Sharp PGA lOx). 

Bioinformatics software packages viz. 'OS Gene' and ' OS 

Accord for Exccl' were procured. 

LIBRARY ACTIVITIES 

The library of the institute was set up to provide 

support to research activities of the institute and to 

function as a national information storage, retrieval 

and dissemination system for spices and related areas. 

At present, the library has a collection of 3971 books, 2621 

bound volumes, 2276 reprints, 825 technical reports and 

114 theses. The library is subscribing to 34 foreign journals 

and 64 Indian journals in addition to CAB CDs. The new 

additions added co the library during the year include 77 

books, 6 reprints, 27 technical reports,four theses and 32 

project reports. 

The library provides bibliographic services (published in 

the Journal of Spices and Aromatic Crops) and database 

services and publishes "Agri-science Tit Bits" at quarterly 

intervals. Sharing of resources between the 

libraries of Central Plantation Crops Research Institute, 

Kasargod, National Research Centre for Cashew, Puttllf 

and lISR, Calicu[, was continued to avoid duplicate 

subscription of cosdy journals and CAB CUs. Access (0 

online journals and content page service were provided 

using Insritute website and research articles from journals 

were sent as .pdf files through e-mail to users of the 

concerned institutes. Utilizing the NATP allocation, three 

online journals were subscribed with 'Science Direct'. 

Internet facility is provided in the Library for all the 

scientific and technical staff for literature search, 

searching web sites of other organizations, checking E

mails e tc. Reference Manager software was procured for 

the library for management of references. 

AGRICULTURAL RESEARCH INFORMATION SYSTEM (ARIS) 

As per the mandate, ARIS cell, undertakes a rOlltine 

maintenance of Local Area Network with linkage of about 

50 computers. Besides, ARIS has developed softwares 

especially of ad-hoc nature to provide specific utility 

services to Resea rch Project Management and 

Administration. They Can be broadly classified as (i) Data 

bases, (ii) Management information tools, (iii) software 

for diagnostic services. It also provides presentation 

facility to scientists for SRCs, RAC, seminars etc by 

developing slides and documenting. 

ARIS maintains and updates on a regular basis information 

on all the staffs of rhe Insritllte by accessing and ediring 

PERMIS net. It serves as a service centre for various 

purposes like Internet browsing, Statistical analysis of 

data, documenting and multimedia programs developed 

on various activites of the Institute 
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RESEARCH Pl ' BUC.ATIO:"<S 

t. 

RESEARCH 
PUBLICATIONS 

Bhat , A.I., Hareesh , P.S. and 

Madhubala, R. 2005. Sequencing of 

coat protein gene of an isolate of 

Cucumber mosaic virus infecting 

black pepper (Piper niW7J111 I,.) in 

I ndia.l. Plant Hiochem. & Bioteclt.14: 

37-40. 

6. 

7. 

8. 

2. Bhat, AI., Faisal, T.H., Madhubala, 9. 

3. 

R. , I-Iareesh, P.S. and Pant, R.P. 

2004. Purification, prod uction of 

antiserum and development of 

enzy me linked immunnsorbent 

assay-based diagnosis for Cucumber 

mo.wicvirus infecting black pepper. 

1. Spices and Aromatic Crops 13: 16-

21. 

Hhat , A.L, Sarma, YR. , 

Sreenivasulu, P. and Pant, R.P. 2004. 

10. 

11. 

Sarma, Y R 2004. Changes in the microbial load of black pepper 

(Piper 71igrum L) during processing. 1. Food Sci. Techno/. 41: 77-79. 

Eapcn , S.J., Bcena, B. and Ramana, K.V. 2005. Tropical soil 

microflora of spice-based cropping systems as potential antagonists 

of root-knot nematodes. 1. ItlVertebrate Pathol.(Elsevier) 88: 218 _ 

225. 

Ilamza, S., Sadanandan, AK. and Srinivasan, V. 2004. Influence 

of soi l physico-chemical properties on black pepper yield. J. Spices 

and Aromatic Crops 13: 6-9. 

I1areesh, P.S. , Sabija, S. and Sasikumar, B. 2004 Ampicillin 

promotes growth and differe ntiation of. ginger callus. 

Phytomo11Jhoiogy 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 

niW'Ull1 L.) using male parent specific RAPD markers. CurT. Sci. 

88: 216-218. 

Kumar, A. and Sarma, YR. 2004 Characterization of Ralstonia 

solarJacearum causing bacterial wilt of ginger in India. Indian 

Phytopathol. 57: 12-1 7. 

Kumar, A, Sarma, YR and Anandaraj, M. 2004. Evaluation genetic 

diversity of Rnlstonia solanacearum causing bacterial wilt of ginger 

using Rep-PCR and RFLP-PCR CurT. Sci. 87: 1555-1561. 

Occurrence and identification of a 12. Mathew, P.A, Hcma, J. and Krishnamoorthy, B. 2004. A note on 

4. 

5. 

Cucumber mosaic virus isolate 

infecting Indian long pepper (Piper 

IOI1gum). J. Medicinal & Aromatic 

Plmll Sci. 26: 279-284. 

Bhat, A.I., Venugopal, M.N., Pant, 

H.P. and Bhai, R.S. 2004. 

Occurrence and distribution of viral 

diseases on vanilla (Vanilla planijolia 

Andre ws) in I ndia. J . Spices and 

13. 

14. 

Aromatir Crops 13: 143-148. 15. 

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

A. , Heartwin Amaladhas and 

interspecific grafting in G(lrciI1ias. Indian 1. Arecanut, Spices and 

Medicinal PI. 8: 55-58. 

Maya, K. M., John Zachariah, T. and Krishnamoorthy, B. 2004. 

Chemical composition of essential oil of nutmeg (Myristicajragrans 

Houtt) accessions. 1. Spices and Aromatic Crops 13: 135-139. 

Rcmya, R., Syamkumar, S. and Sasikumar, B. 2004. Isolation and 

amplification of DNA from turmeric powder. British Food J. 106: 

673-678. 

Sasikumar, B. and Jayarajan, K. 2004. Phenotypic stability for fresh 

rhizome yields in turmeric. 1. Medicinal & Aromatic Plant Sci. 26: 

277-278. 
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16. Sasikumar, B., Haridas, P., Johnson George, K., Saji, 20. 

K.V. and Parthasarathy, V.A. 2004. PhenotypIc 

stability for be rry yie ld in black pepper (Piper 

nigrom L.). Indian J. Agric. Sci. 74: 279-280. 

17. Sasikumar, B., Haridas, P. , Johnson K. George, Saji, 

K.V., John Zachariah, T., Ravindran, P.N. , Nirmal 

Babu, K., Kri shnamoorthy, B., Mathe w, P.A. and 

Parthasarathy, V.A. 2004. ' IISR J'hevam', ' flSR 

Malabar Excel' and ' j[SR Girimu1Jda'- three new 

black pepper (Piper nzc;rum L ) clones. J. Spicej' (/lid 

Aromatic Cro/}s 13: 1-5. 

18. Sasikumar, 8., Syamkumar, S., Remya, R. and John 

Zachariah , T. 2004. PCR based detection of 

adulteration in marke t samples of turme ric powder. 

Food Biotech. 18: 299-306. 

21. 

22. 

19. Shanmugam, V., Kumar, A. and Sarma, YR. 2004 23. 

Survival of Ralstonia solanacearum in g i,!ger seed 

rhizomes sto re d at different tempe rature . 

PI. Disease Res. 19: 40-43. 

Srinivasan, V, H amza, S., Krishnamufthy, KS and 

Thankamani, C.K. 2004. Threshold level of soil 

zinc for optimum production of ginger (Zi,/giber 

offic;nale Rosc.). 1. SjJices and Aromatic cTops 

13: 55-57. 

Thankamani , C.K and Asokan, P.K. 2004. 

Screening of black p e ppe r ( Piper nigrum L.) 

cu lti vars for water st ress. Agril. Sci. Digest 

24: 162- 165. 

Utpala Parthasarathy, Sandecp Varma, R. , G:.tnga, 

G., John so n George, K. , Mathcw, P.A. and 

Parthasarathy, V.A. 2004. Micropropagation of 

Rambutan (NejJ}lelium lappaceum L.) 1. Appl. H ort. 

6: 106- 108. 

Utpala Parthasarathy, Kumaran, P.M. and Das, M. 

M . 2004 Application of satellitc imagery to identify 

vegetation types. J. Plantation Crops 32 (Suppl.): 

229-231. 

LIST OF PROJECfS 

Collection. conservation, characterization and 

cataloguing of germplasm of spice crops for yield and other 

economically impot·tant characters. [Project Leader: P. 
A. Mathew} 

1. Gen. I (813): Collection, conservation, cataloguing 

and evaluation of black pepper gcrmpJasm [1972-

20081 [K. V. Saji , John son K. G eorge and R. 

Ramakrishnan Nair} 

4. 

s. 

2. Geo. IX (813): Collection, conservation, cataloguing 6. 

and evaluation of cardamom germplasm r 1976-

2007] [O.Prasath and M.N. Ve nugopalJ 

3. Gen. II (81:3): Collection, conservation, cataloguing 

and evaluation of germplasm of ginger and wrme ric 

[1976-2007] [B. Sasikumar, Johnson K. George, K. 

v: Saji and R. Ramakrishnan Nair] 

7. 

Gen. XIV (813): Characterization o f turmeric 

ge rrnplasm for curcuminoids 12004-2007]lB. 

Chcmpakam and N. K. Leela l 

Gen. VI (813): Collcction, conservation, cataloguing 

and evaluation of germplasm of cree spices {1976-

20071 lB. Krishnamoorthy, ]. Rema, P. A. M athe w, 

O. Prasath and T John Zachariah 1. 

Gen. XUl (813): C.ollection. consc rvation and 

improvemcnt of vanilla (1995 -2005 1 IR. 

Ramakrishnan Nair and K. V. Saji). 

Hort. lIT (813): Coll ectio n , c ha racrerization. 

evaluation and mainrenance of p:lplika and 

paprika alike chillics [2004-20091 [KN Shiva, T.J. 

Zachariah and VA. Parrhasararhyj. 
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Breeding improved varieties of spice crops for yield, 

quality, drought and resistance to pests and diseases 

[Project Leader: B. Kr'ishnamoorthy} 

1. Gen. vrr. t (813): Breedin)!; black pepper fOf high 

yield, quality, drought and resistance to pests [1977-

2007] [B. Sasikumar, Johnson K. George, K. V. Saji. 

T. J ohn Zachariah, K. S. Kri s hnamurth y an d 

Santhosh ]. Eapen]. 

2. 

3. 

Gen. X (813) : Breeding cardamom for high yield 

and resistance to ' kane ' disease [1976-2007] 1M. 

N. Venugopal and D. PrasathJ. 

Gen. XV (813): Investigations on the reasons and 

solutions for the ahsenee of seed set in ginger 

3. 

.. L 

LIST OF PROJE(""'TS 

Agr. XXII (813): Biometeorological investigations 

and modeling in blaek pepper [2003-2013] [K 

Kand ian nan , C. K. Thankamani, K. S. 

Krishnamurth y, V. Srinivasan and Utpala 
Parthasarathy] 

sse. II1 (81.1): Assessment of quality of soils under 

spices bast:d cropping systems [2005-2008] 

(R.Dines h, V. Srinivasan, T.E. Sheeja, B. 
Chempakam, S. Hamza]. 

Production physiology of spice crops [Project Leader: B. 
Chempakaml 

1. Biochem. II (813) Characterization of turmeric 

ge rmplasm for CUfcuminoids [2004- 2007] 

I B.Che mpakam and K Leela] 

I LiNgibel" olfifillale Rose.1 (ZOOS-200Sl z. Ph)'. vn (SB): Physiological and biochemical basis 

for productivity in black pe ppe r l2003-2008][K. S. 

Krishnamurthy and B. Chempakam1 
4. 

5. 

6 

7. 

[R Ramakrishnan Nair]. 

Biotech. IV (813): Biotechnological approaches for 

crop improvement in black pepper [1995-2005] J. Phy. Vin (813): Mechanism of drought tolerance 

in cardamom and black peppcr [2005-2007] [S.J. [K. N irmal Babu and M. Anandaraj]. 

Biotech. VII (8 \ 3): [SSR markers for black pepper 

improvement [2004-2007]lJohnson K. George and 

B. Sasikumar]. 

Biotech. VIII (813): Molecular characterization and 

in v itro propagation in Myr;slira sp.[Z004-2007] 

[Shccja T E and B. Krishnamoorthy.]. 

Anke Gowda and K.S. Krishnamurthy] 

Value addition and post harvest processing of spices 

[Project Leader: T. John Zachat'iah} 

\. PHT. III (813):Studies on drying and storage 

parameters in black pepper, ginger, turmeric and 

nutmeg [2004-2007] [E. Jayas hree and T. John 

Zachariah] 

Hort. IV (813): Rootstock-scion interactions in tree 2. 

spices [1998-2008J fJ. Rema, P A. Mathew and K. 

PHT. IV. Evaluation for physical and biochemical 

quality of spices. [2005-20091 [T. John Zachariah, 

N.K. Leela, K.N. Shiva] S. Krishnamurthy.] 

System approach for sustainable production of spices 

[Project Leader: K. Kandiannan} 

Production of nucleus planting materials of improved 

varieties of spice crops [Project Leader: C. K. 

Thankamanil 

1. 

2. 

sse IV (81.1): Nutrient Budgeting For Improved 1. 

Varieties of Spices (ZOOS-20101 tY.Srinivasan, R. 

Dinesh, C. K.Than kamani, K. Kandiannan, S.J. 

Anke Gowda and S.Hamza]. 

Agr. XXI (813):Efficacy of biofertilizer on 2. 

nutritional management of black pepper [2000-

200711e. K. Thankamani, K. S. Krishnamurthy, V. 

Srini vasan and K. Kandiannan]. 

Agr. XX (813): Production of nucleus planting 

materials of improved varieti es of spice crops 

[1972-2007] [C. K. Thankamani, P A Mathew, K. 

Kandiannan and S. J. Ankegowda] 

Agr. XXIII (813): D evelopment and evaluation of 

nursery mixwres for s pice crops [2004-2009] 

[C.K.Thankamani, A.Kumar, Santosh J.Eapen, A. 

l shwara Bhat, R.Dinesh, K.S.Krishnamurthy). 
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LIST OF PROJECTS 

Identification, characterization and development of 

diagnostics against pests, pathogens nematodes of spice 

crops [Project Leader: M. N. Venugopal) 

1. Path. XV (813): Investigations on diseases of vanilla 

[2003-2008] [A Ishwara Bhat, R. Suseela Bhai and 

M. N. Venugopal] 

2. N ema. III (813): I nvestigations on nematodes 

associated with spices [1992-2005 J [Santhosh J. 

Eapen] 

Conventional and molecular approaches for developing 

pest, pathogen and nematode resistance in spice crops 

[Project Leader: M. Anandaraj] 

1. 

2. 

3. 

Crop Prot.l.I (813): Screeninggermplasm of spice 

erops for reaction to diseases [1978-2006] 

[R. Suseela Bhai, M . Anandarai, M. N. Venugopal 

and K. V. Saji] 

Crop Prot. 1.3 (813): Screening germplasm of spice 

crops for reaction to nematodes [1978-2006] 

[Santhosh 1. Eapen and K. V. Saji] 

Crop Prot. 1.2 (813): Screening germplasm of spice 

crops for reaction to insect pests [1978-2006] 

[K. M. Abdullah Koya, S. Devasahayam, T. K. 

Jacob, K. V. Saji and B. Sasikumar] 

Developing integrated pest and disease management 

strategies in spice crops [Project Leader: S. 
Devasahayam] 

L 

2. 

3. 

Path. 11.3 (813): Disease management In 

Phytophthora foot rot affected black pepper 

plantations [1988-2006] [M. Anandaraj, V. 

Srinivasan and C. K. Thankamani] 

Hon. II (813): Utilization of Piper colubrinum Link 

and P. arbon:um as rootstocks in the management 

of foot rot disease of black pepper [1996-2006] 

[p. A Mathew] 

Path XVI (813):Etiology 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): Characterization of bioactive 

compounds with pesticide properties [2002-2005] 

[N. K. I,eela and M. Anandaraj] 

5. 

6. 

Biocontrol II. (813): Developmcnt of consortium 

of bioi no cui ants for management of pests, diseases 

and nematodes in s pices [2004-2008] [M. 

Anandaraj, M. N. Venugopal, S. Devasahayam, R. 

Suseela Bhai, K. M. Abdulla Koya, Santhosh J. 

Eapcn and A KumarJ 

Ent. XII (813) : Bioecology and integrated 

management of shoot tx)rer, Conogelhes punclijeralis 

Guen. infesting turmeric [2005-2009] [So 

Devasahayam, T. K. Jacob and K. M. Abdulla Koya] 

Economics. statistics and modeling [Project Leader: M. 

S. Madan] 

1. Econ. III (813): Remote sensing and GIS in 

evaluating the impact on socio-ecological changes 

on spices production in Western Ghats region 

[2003-2008] [M. S. Madan , K. Ka ndiannan , 

V. Srinivasan and Utpala Parthasarathy] 

Extension and training [Project Leader: P. Rajeev] 

I. Ext. IV (813): Training of research and extension 

workers [1971-2007J(P. Rajeev and T K. Jacob] 

2. Ext. VI (813): Agricultural Technology Infor-

mation Centre .[2004-2007J [P'Rajeev] 

Developing customized software and expert systems on 

spices [Project Leader: K. N.KurupJ 

1. Stat. I (813) Development of data bases and 

software [K.N. Kurup, Santhosh J. Eapen, P. Rajeev 

and K. Jayaraj 2004-2007] 

Extemal funded Projects. 

OBT 

1. On farm evaluation of tissue culture derived black 

pepper plants [2002-2006] [K. Nirmal Babu, M. 

Anandaraj, V. Srinivasan and R. Ramakrishnan 

Nair] 
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2 

3. 

4. 

s. 

6. 

Determination of purity of powdered market 

samples of major spices using pe R techniqu es, 

protein profiling and lor IIPLC tec hniqucs 

tZOO4-20071 [B.Sasikumar and B.Chcmpakaml 

Molecular c haracteri zat ion of viruses causing 

stunted disease in black pepper and development 

of PCR based methodology for thc ir detection 

[2003-2006J lA. Ishwara Bhat and R. Suseeia BhaiJ 

4. 

s. 

6. 

LlST OF PnOJECfS 

C loning of Phytophthora resistance and defense 

gcnes from Piper colubrium [2004-2007] Dohnson 

K. George and M. Anandaraj] 

C hemical characterization of Cinnamomum 

germplasm [2005-2008] [N K Leela and J. Rema] 

Deve lopment of chilli [Capsicum annuum L.] 

hybrids for paprika [oleoresin] production [2004-

2007J [T John Zachariah and K. N. Shiva] 

Endophytic bacteria for bi o log ica l syste m 7. Strcngthening the cause of Geographical In die at ion 

of major spices using molecular, morphological and 

qua lity profiling techniques. [2004-2007] 

[(B.Sasikumar and TJohn Zachariah] 

management of Rlldopholus simili:i, the key 

nematode pest of black pepper [Piper nigrum L 1 
[2003-2006] [K. V Ramana, Santhosh J. Eapen, R. 

Ramakrishnan Nair and A. Kumar] 

Dis tributed Informat ion Sub-Centre 

[Bioinformatics Centre] [2000-2007J IS.J. EapenJ 

Improve ment of selected spices throu g h 

Biotechnology tools [2001-200S1lK. Nirmal Babu, 

Johnson K. George, M. Ana ndaraj , M. N . 

Venugopal, R. Ramakrishnan Nair] 

8. Identification and development of diagnostics for 

the viruses causing stunted disease in black pepper 

[2003-2006] IA. Ishwara Bhat and R. Susecla Bhai] 

9. Molecular characterization and maintenance of 

national repository of PhytojJhthora [2004-2007J fM. 

Anandaraj, R. Suseela Bhai and A.I.BhatJ 

10. 

ICAR 

Bioecology and inregrated management of roOt 

mealybug [Plallococcus sp.] infesting black pepper 

[2003-2006) [S. Devasahayam, K. M. Abdulla Koya 

and M. Anandaraj] 

1. 

2. 

3. 

Network Project on Organic Farming [2004-2007] 

[Y. Srinivasan, C. K. T hankamani, A. Kumar and 
OTHERS 

T John Zachariah1 1. 

Preve ntion and management of M ycotoxin 

contamination in commercially important 

Agric ultural commodities [2005-20081 

[B.Chempakam, M. Anandaraj, T. John Zachariah, 

N.K. Leela and E. JayashreeJ 

2. 

impact , ada ptation and mitigation of cli~ate 

cha nge effects on growth and productivity of 3. 

plantation crops with specia l re ference to 

coconut and bl.ack p e ppe r. [2004-2007] 

[K.S. Kris hnamurthy, K. Ka ndiannan and 

B.Chempakam] 

I PL: Eva l uat ion of sulphate of potash (SOP) as 

potassium source on growth, y ie ld and auality of 

black pepper [2004-2007] [K. Kandiannan and V. 
Srinivasan] 

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.JayashreeJ 

B RNS: Migration of pesticides in soil, 'W"ater and plant 

environment - A study using 3Z P labeled potassium 

phosphonate [2002-2005] [K. Vasu and R. Suseela 

Bhai] [Collaborative project with CRWDMJ 
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SI. No. 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

I. 

2. 

RESEARCH ADVISOR) COMMITIEE 2004 
RECOMME~DATI()~S AND ACTION TAKEN REPORT 

Recommendations Action taken 

Di"i"ion of Crop Production and Po"t I Iar-vest Technology 

While fixing the targeted yields, care should be 

taken thar N PK levels do nor exceed rhe optimum 

dose for the crop. 

Conditions prevailing during spike initiation to 

initial fruit set should be considered for correlating 
yield with biometeorological factors. 

Physiological/biochemical traits for higher 

productivity may be identified which can be 

utilized in screen ing the germplasm. 

The possibility of using the information generated 
on biosynthetic pathway of curcumin may be 

explored. 

The conditions under which the crop was grown 

and stage of maturity at harvest are to be 

considered while evaluating produce quality. 

An ad-hoc scheme on ' Impact of planting materials 

supplied by IISR' may be submitted. 

Production of allspice planting materials may be 

reduced in view of the problems in marketing. 

The quantity of planting materials produced in 

each crop/variety s hould be specifi ed in the 

technical programme/ 

For production of quality planting materials IISR 
may identify a few farmers. 

The leve ls may exceed the optimum dose 

recommended, if the soils are deficient in the 
nutrient of interest. 

This aspect has been included in the ongoing 
project ' Biometeorologieal Investigations and 
Modeling in black pepper'. 

The objective of th e project is to. identify traits 
associated with higher productivity. 

This will be taken care of while formulating future 

programmes. 

The suggestion ha s been implemented In the 

routine analysis for quality parameters. 

Scientist (Extension) has initiated a project on 

Impact of Integrated Disease Management. 

During 2004, all spice planting materials were 

produced to the minimum. 

Variety/ crop wise specification of the planting 

material produced has been implemented. 

I n the case of ginger and turmeric, planting 

materials have been distributed to selecte d 

farm ers. 

Section of Social Sciences 

Economics and statistics s hou ld be better 

integrated with relevant programmes. 

lJireccors of Agriculture/ Horticulture may be 
contacted to nominate the officials for institute's 

diverse training programmes. 

The data generated from pepper technology 

mission project have been analyzed. Soil and water 

conservation technologies developed were 
economically evaluated. 

Communication on training is regularly sem to all 

directors on a regular basis. 
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RAe 2004 

3. 

4. 

5. 

6. 

l. 

2. 

3. 

4. 

5. 

6. 

7. 

1. 

2. 

3. 

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

Institute's website. 

There is scope and need for testing various 

technologies developed by the institute in farmers' 

field. 

Cost of production of crops has to be updated. 

Full details of the technologies developed should 
not be put in the website and internet 

Success storIes are regularly consolidated and 

efforts are regularly made to popularize among the 

farmers through mass media and the Institute 's 

website. 

The new technologies developed are regularly 
tested in farmers' field before release. 

This is being regularly updated. 

This recommendation is taken note of. 

Division of Crop Protection 

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 vani lla 

Technical expertise may be extended to 

developmental agencies in indexing the vanilla 

planting materials 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 screened against pests, 
pathogens and nematodes 

Biocontrol agents/bioactive compounds, 

particularly novel ones must be registered and 
protected by patenting. 

In order to create awareness popular articles un viral 

diseases of vanilla has been written in Spice India 

and Journal of Arecanut & Spices 

Spices Board has been appraised about VIfUS 

infection in vanilla. 

Training is also imparted to organizations like Parry 

Agre Ltd and Wynad farmers through Rashtriya 

Sam Vikas Yojana on identification and 

management of viral diseases. 

Screening methods for soft rot of ginger is being 

standardized. 

Integrated pest and disease management 
strategies hav(:; been developed and 

recommended. 

A large number of plants spec ies have been 

screened initially for the bioactive compounds and 

the promising ones are being characterized. 

A strain of PseudotnOflas jIUOft'SCetJJ-ffSR-6 and a 

strain of Trichoderma harzianum have been 

recommended for commercial exploitation. 

Division of Crop Improvement and Biotechnology 

Instead of using the term Piper zero which is not 
authentic, Piper sp. should be used. 

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

Vanilla germplasm, particularly Vanitla andmnallica 

should not go to the farmers. 

'Piper zero' is used only as a vernacular term. 

A letter will be sent to Chairman, Spices Board in 
this regard. 

Germplasm material are not distributed to farmers 
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4. 

5. 

6. 

7. 

Studies on disease resistance in vani lla have to be 

given pTloTlty. 

Registration of germ plasm has to be hastened. 

Bydagi chilli cannot be mixed with real paprikas. 

Thc technical programme of paprika project has 

to be modified as Paprika Network Project. 

RAe 2004 

Priority is given to develop disease resistance in 
vanilla 

2 accessions were registered, 1 ginger, 2 bl. pepper 

and 1 clove sent for registration. 

Three lines are maintained separately 

Ins titute project closed and network project 
initiated. 

8. Following modifications are suggested in the Suggestions accepted with modifications 

parameters for th e evaluation of sp ices 

ge rmpl asm.a. Black pepper: O leoresin > 12%, 

Piperine >3.5%, Essential oil > 4.0%b. Ginger: 

Yield -20 t/ha, Oriage-20%, Oleoresin-4%; Disease 

reaction- Resistant ( I to 2% infection)c. Turmeric: 

Yield-25 e/ha, Driage- >20%, C urcumin (powder» 

3%, Oleoresin-4%, Disease reaction- Resistant (1 

to 2% infeceion)d. Cardamom: Yield > 500 kg/ha, 

In place of capsule size, numbe r of capsules per 

100 g has to be considered, Oil - 5% and above.e. 

Nutmeg: Age of the tree- I a years, Yield- 1000 nuts/ 

tree/yr, N ut wt > 9 g, Mace wt-1.5 g.f. C innamon: 

Age of the tree-6 yrs, Yield- Fix after examining 

the data. Bark oil- 2.5%. 

9. Data on HP-728 need further verification. Evaluation is being continued on HP- 728 

10. Molecular characterization should be further Suggestions accepted. It will be exhaustively 

deliberated. deliberated. 

11. All evaluations should be based on the parameters Being done 

fixed. 

12. A group meeting on recombinant breeding was A project on Gene pyramjding in black pepper was 

also held. The recommendations were:A project prepared and sent to ICAR on a network project 

has to be prepared on recombinant breeding and along with other crops. The ongoing black pepper 

black pepper is the crop selec ted.Mr. B. breeding programme at the Insticute is aimed at 

Kri shnamoorthy and Dr. B. Sasikumar will lead conveying favourable genes through recombination 

the proj ect. Recom binants with multiple breeding. Crosses involving known sources of 

characters should be selected instead of single resistance, viz. ColI.1041, P-24 for Phytophthora Ace. 

character of inte rest. Mr. B. Krishnamoorthy will 2070, (P. lligrum wild) for poilu and drought such as 

finalize the project. Op Karimunda. 



SI. No. 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

9. 

10. 

1. 

2. 

3. 

Ql I~Ql h:'\:\ L \1 H.I: \ 11',\\ 1'1', \\1 (1997 -200 I ) 
RECO:\IME:\l) \TIO,S \:\» f \CTI():\ 1'.\1\1:'\ H.I ..,POlfl 

Recommendations 

Reduce and synchronize flowering and harvesting 
period in black peppe r and cardamom. 

Training private agencies for production of quality 

planting materials 

Effects of climatic changes on performance of 

black pepper, cardamom and ginger should be 

studied. 

New standard trees for black pepper having ideal 

qualities need to be studied 

Quality of spice produce should be e mphasized 

by more standards 

The programme on biopesticides needs a clear 

perspectIve 

Efforts should be strengthened on INM based on 

nutrie nt removal studies 

The feasibility and effects of using Azospitillum, 

azolla, phospho bacteria and YAM in spice crops 

needs focus. 

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

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

Action taken 

Hormonal spray can red uce duration only by a 

fortnight. Will be highly uneconomical. 

IPDS Scheme in collaboration with KYK and 

Spices Board has imparted training programs. 

A Project on "System Approach for Sustainable 

P1YJductiofl of Spices" has been initiated to study 

these effects 

Ideal trees have a lready been identified and 

planted in the fi eld during 2004. 

Quality parameters like weight 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 Azospirillum, phosphobacteria and YAM 

in spice crops are being presently studied. 

Network project to study rhe effect of climate 
change has been started. Data on photosynthetic 

rate, leaf water potential, me mbran e leakage, 

catalase, peroxidase and SOD activities of released 

varieties are already available. 

ICAR network project on organic cultivation of 
black pepper, ginger and turmeric is in progress. 

Section of Social Sciences 

Undertake a major survey to study the impact of 
foot rot management in black pepper in the statc. 

Effectively monitor the adoption and fi eld testing 
of technologies developed. 

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

A project to assess the impact of various technologies 
developed by the institute is undcrway. 

Impact assessme nt and econo mic viability of 
important technologies were carried out during 2004. 

Suggestion will be carried out 
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QRT 1997 - 2001 

I),\. j"j()11 of ( . rop Protection 

t. Research areas that need attention are 

2. 

a) Standardization of methods for ca rl y 

dctection of the pathogens. 

b) Variabi lity in P r:apsil'i should be further 

characterized and their distribution studied. 

c) Screening of the germ plasm using molecular 

marker for identifying resistant/tolerant lines. 

d) Accession P-24, tolerant to P capsici, should 

be used in breeding programmes. 

e) Evaluate the performance of the identified 

resistant rootstocks in black pepper 

T he vector and a lte rnate hosts of phyllody disease 

of black pepper may be identified and appropriate 

measures may be developed to check its spread. 

3. To co mbat the slow decline disease of black 

4. 

s. 

j)ej)per 

a) Me th od s should be developed to keep 

nurseries free of nematode infestation. 

b) Biological control of nematodes needs to be 
intensified. 

a) The identified sources of resistance for 'Poilu' 

beetle must 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 technology for pests and 
diseases and standardize procedures for mass 
rearing ofbiocontrol agents and their utilization. 

b) Identify pheromones for use in the 

management of major insect pests. 

c) Identify useful botanicals for their potential 

application in pest and disease management. 

Methods for detection of Roistonia solanacearom , 
and Phytophtho1¥l from soil and plant have been 
developed. Studies for detection of Pythium and 
Fusarium sp have been taken up. 

Molecular characterization of Phylophthora capsici 

will bc done under a new ICAR ad-hoc project. 

Molecular markers arc being developed for 
Phytophthora resistance. 

P-24 is already being been used in the breeding 
program. 

Trials arc underway in farmer's plots to evaluate the 

performance of P colubrinurn. 

Two species of plant hoppers, possibly vectors are 

being studied. Characterization ofPhytoplasma has 

been completed. 

Priori ty will be given to produce and distribute 

qua li ty plant in g materia ls free from pests, 
pathogens and nematodes. 

Adhoc & DBT Projects on bio logical concrol of 

nematodes of Spices are under progress. 

The work is in progress 

Biology of aphids! mealy bugs that are vectors of 
viruses of black peppe r are being studied. 

Documentation has been done to ide ntify potential 

bio-agents and standardized the mass multip

lication methods for most of the m. 

A project on ' Identification, characterization and 

evaluation of pheromones against poILu beetle of 

black pepper' has been submitted. 

Extracts of various plants and plant products have 
been evaluated against pollu beetle. 
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QRT 1997 - 2001 

6. 

7. 

8. 

9. 

10. 

d) Identify agrochemicals effective against 

major pests and diseases and develop 

methods for detecting their rcsidues to 

maintain a safe limit. 

e) Post-harvest processing, packaging and 

storage for checking residues and maintaining 

minimum microbial load meeting WTO/SPS 

related requirements. 

Systematic studies to understand the exact nature 

and mechanism of resistance to Phytophthom foot rot. 

Viruses causing diseases in cardamom should be 

characterized and virus specific antisera be 

produced. 

Techniques should be developed for simultaneoliS 

detection, Integrated management and Etiology 

and interaction of pests and pathogens associated 

with the rhizome rot and bacterial wilt diseases of 

ginger. 

Recommending the use of infected seeds after 

solarization treatment may be validated through 

the AICRPS. 

Constant vigil on several emerging diseases In 

various spice crops may be maintained. 

Evaluation of plant products against roOt mealy bug 

IS being undertaken.Evaluation of new 

agrochemicals is in progress. 

The studies on Post harvest technology are being 

strengthened and the requirements of WTO/SPS 

would be taken into considcration. 

The host pathogen interactions in black pepper -

P capsiri pathosystem have been studicd. 

Characterization of 'Katte' virus has already been 

done. Production of virus specific antisera will be 

taken up in future. 

A new project on "Etiology and management 

of rhizome rot complex in ginger and turmeric" 

has been initiated during 2004 to study these 

aspects. 

All the technologies developed for the production of 

disease free planting material and other management 

strategies are tested through AICRPS centres. 

Basic information on distribution, etiology, etc. of 

emerging diseases in various spice crops would be 

generated. 

I )i, isioll of (:nlp Imprm clllcnt and Biotccil1lolog\ 

1. 

2. 

3. 

4. 

Imparting earliness in ginger and turmeric: 

Reducing harvesting period in black pepper and 

cardamom. 

The IISR may dcvelop a vanilla research 

programme jointly with SB. 

The IISR and SB may arrange a consultation of 

all the intereste d agencies on garcinia and 
allspice. 

Turmeric varieties available In the country are 

classified as short duration, medium duration and 

long duration. In case of ginger, IISR has released 

3 varieties which take 200 days for maturity. 

In black pepper there is only one picking. Hence 

reduction of picking in black pepper is not relevant. 

An early bearing blaek pepper line will be released 

in 2007. 

A meeting with Spices Board will be held to have a 

mutual understanding regarding areas of vanilla 

research. 

About 65 acc. of Garcinia and 22 acc. of Kokum 

have been collecte d, planted and are b e ing 

evaluated. There is no marke t for allspice in India. 
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S. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

IS. 

16. 

17. 

18. 

19. 

20. 

Field tolerance in varieties 

Use of mul ti-lines 

New standards for black pepper 

Quali ty control 

Partnership arrangements 

lncreaslng the compe tence of scientists 

D eve lop in g s p ecia li zation of hortic ul tura l 

scie ntists 

The curre nt re ports do not indicate that evaluation, 

a n d cata loguin g has gone on a paee with th e 

coll ection programme. 

No re ports o n ad equate c he cks to ens ure t he 

genetic integrity of in vztro germplasm were made 

available. 

In case of the tree spices, it is di fficult to e nvisage 

that I ndia can develop inte rnational trade in these 

c rops. 

The results presented in the re ports do not indicate 

either new data or new approach. 

T h e res ul ts presente d a re mea nd e ring and 

d escriptive in nature ; ha rdl y any res ults a re 

presented. 

T h e spi ce germpl asm collections have to be 

characte rized by using PCR based techniques. 

Emphasis to be given for ide ntification and cloning 

of resistance genes and improving the efficiency 

of conve ntional and molecular breeding in black 

pe pper. 

Through review of the Biotechnology work may 

be done and fresh directions given by Institutional 

Biosafety Committee (IBSC ). 

Pepper tissue culture protocol should be put to use 

in evolving transgenic cardamom lines. 

QRT 1997 - 2001 

IISR has recomme nded re lease of disease/ fi e ld 
tolerant varieties. 

IIS R a lways advocates g rowing more than one 
variety. 

Would be completed during 2010. 

Would be completed during 2008. 

Already fo ur net work projects exist 

O p p ortuniti es for d eputa ti on abroad are very 

limited as compared to o the r institutes. 

The project or vegetative propagation in tree spices 

was comple te and closed in 1997. · 

C haracterizations of a ll the accessions of spices 

co ll e cte d till 2002 w e re compl e ted rest w ill 

complete by2007. 

Random Checking of fidelity of in vitro maintained 

germpfasm was be ing done. 

A final project re port on "Vegetative propagation 

of Tree spices was submitted in 1997". 

P ractieal leads on these aspects may be obtained 

by 2007. 

Practical lead s in these aspects would be obtained 

by 2007. 

Tagging of important genes with molecular markers 

is in progress. 

An le AR 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 200S. Work 

on ginger somaclones would be comple ted by 200S. 
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EMPO\VERMEl'.T'"f OF WOMEN 

International Women's day was observed un 7 March 2005. 

Chief Guest Smt. B.M. Suhara, the renowned Malayalam 

Novelist, gave a lecture on latest trends in Malayalam 

novels highlighting the role of women. A cultural 

programme was organized on the uccassion. Women's ccii 

organized the Communal Harmony Day and presented 

a thematic programme based on commonness of religions, 

quoting Geeta, Bible and Quran. Onam celebrations were 

also organized which included various competitions like 

cooking with spices, flower carpet etc. Efforts have been 

made for peaceful settlement of cases hy women 

employees of the fn stitute. 

International Women's day celebrations 

OFFICIAL LANGUAGE IMPLEMENTATION AcrIVITIES 

Hindi Implementation Committee meeting was held four times during the period 2004-05. Fifteen computers 
were made bilingual. The administrative staff was encouraged to work in bilingual. All the application form s 

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. 

Director, Dr. V.A Parthasarathy as well as Hindi Officer attended the discussion programme of the drafting and 

evidence, conducted by ~ubcommittee of Parliament on official language. Hindi week was celebrated with 
many competitions among the office staff. 
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PERSO~NEL 

SCIENTIFIC, CALICUT 

SI. No. Name Designation 

1. Dr. v.A. Parthasarathy Director 

2. Dr. K. Narayana Kurup Principal Scientist (Agri. Statistics) 

3. Or. M. Anandaraj Principal Scientist (Plant Pathology) 

4. Dr. (Mrs.) B. Chempakam Principal Scientist (Biochemistry) 

s. Or. S. Devasahayam Principal Scientist (Entomology) 

6. Mr. B. Krishnamoorthy Principal Scientist (Plant Breeding) 

7. Dr. K. Nirmal Sabu Sr. Scientist (Plant Brceding) 

8. Dr. M.S. Madan Sr. Scientist (Agri!. Economics) 

9. Dr. T John Zachariah Sf. Scientist (Biochcmistry) 

10. Dr. B. Sasikumar Sr. Scientist (Plant Brecding) 

11. Dr. (Mrs.» ). Rema Sr. Scientist (Horticulture) 

12. Dr. K. Johnson George Sr. Scicntist (Gen. & Cytogenctics) 

13. Dr. (Mrs.) C.K. Thankamani Sr. Scientist (Agronomy) 

14. Dr. R. Dinesh Sr. Scientist (Soil Science) 

IS. Dr. R. Suseela Bhai Sr. Scientist (Plant Pathology) 

16. Dr. A. Ishwara Bhat Sr. Scientist (Plant Pathology) 

17. Dr. R. Ramakrishnan Nair Sr. Scientist (Gen. & Cytogenetics) 

18. Dr. P. Rajecv Sr. Scientist (Agri!. Extension) 

19. Dr. KS. Krishnamoorthy Sf. Scientist (Plant Physiology) 

ZOo Dr. K. Kandiannan Sr. Scientist (Agronomy) 

21. Dr. Santhosh J. Eapen Sr. Scientist (Nematology) 

22. Dr. N.K. Leela Sr. Scientist (Org. Chemistry) 

23. Mr. KM. Abdulla Koya Scientist (SG) (Entomology) 

24. Mr. KY. Saji Scientist (SG) (Economic Botany) 

25. Dr. A. Kumar Scientist (Sr. Scale) (Plant Pathology) 

26. Dr. Y. Srinivasan Scientist (Sr. Scale) (Soil Science) 

27. Dr. KN. Shiva Scientist (Sr. Scale) (Horticulture) 

28. Dr. TE. Sheeja Scientist (Biotechnology) 



P E RSONNEl . 

TECH('I;ICAL OFFICERS 

1. Dr. johny A. Kallupurackal Technical Officer (T9) 

2. Dr. Hamza Srambikkal Tech. Officer (l Jab) (T7-8) 

3. Mr. P. Azgar Sheriff Tech. Officer (T7-8) 

4. Dr.(Mrs.) Utpala Parthasarathy Tech. Officcr (Lib.) (T6) 

5. Mr. M.M. Augllsthy Tech. Officer (T5) 

6. Mr. K. jayarajan Tech. Of~jcer (Stati.) (TS) 

7. Mr. M. Vijayaraghavan Technical Officer (TS) (Workshop) 

8. Mr. K.T Muhammed Technical Officer (TS) (Farm) 

9. Mr. V. Sivaraman Tcchnical Officer (T5) (Farm) 

]0. Smt. C.K. SlIshamadevi Technical Officer (TS) (Lib.) 

IISR EXPERIMENTAL FARM, PERVVANNAMUZHI 

SCIENTIFIC 

1. 

2. 

Mr. P.A. Mathew 

Ms. E. Jayashree 

TECHNICAIJ 

1. 

2. 

3. 

Mr. V.K. Abubacker Koya 

Mr. N.A Madhavan 

Mr. K. Kumaran 

SCIE~TIFIC 

1. Dr. T. K. Jacob 

TECHNICAL OFFICERS 

1. 

2. 

3. 

Mr. P. S. Manoj 

Mr. S. Shanmugavel 

Mr. K.M. Prakash 

KVK 

Principal Scientist (Horticulture) 

Scientist (Sf. Scale){AS & PE) 

Farm Supdt. (T7) 

Technical Officer (T5) (Farm) 

Technical Officer (T5) (Farm) 

CTO in Charge & Sf. Scientist (Agril. Entomology) 

(T7) (Hort.) 

T (7-8) (Veterinary Science) 

T (7-8) (Agronomy) 

IISR C ARDAMOM R ESEARCH CENTHE, APB\NGALA 

SC IENTIFIC 

L 

2. 

3. 

Dr. M.N. Venugopal 

Dr. S.j. Anke Gowda 

Sri. D. Prasath 

Principal Scientist (Plane Pathology) 

Sr. Scientist (Physiology) 

Scie ntist (Horticulture) 
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WEATHER 

Monthly average weather data at IISR J<arm, Peruvannamuzhi 2004 

Month Max. Temp Min. Temp Humidity Rainy Days Rainfall 
°C "C (%) (mm) 

January 33.8 24.8 66.6 0 0 

February 34.9 24.9 65.8 0 0 

March 36.2 26. 1 66.2 3 13 

April 35.8 26.9 67.9 5 83 

May 30.1 25.8 80.5 24 6 15 

June 29. 1 25.6 90.2 25 259 

July 28.8 25.9 89.0 28 801 

Augusr 29.1 25.5 87.9 23 834 

September 3 1.4 26.7 82.5 14 302 

October 31.2 25.1 82.3 14 349 

November 3 1.9 22.3 77.4 12 290 

December 33.5 18.3 68.0 0 0 

Monthly average weather data at lISR Regional Research Station, Appangaia 

Month M ax. Temp Min. Temp Humidity Rainy Days Rainfall 

°C °e ( % ) (nun) 

January 27.2 14.7 75.2 0 0 

February 30.9 14.3 62.3 0 0 

March 32.5 16.9 63.1 4 75 

April 31.3 18.9 76.6 13 103 

May 27.0 19.0 85.8 15 169 

June 25.7 18.3 90.6 20 654 

July 24.3 18.2 93.1 30 777 

August 24.0 18.2 91.8 20 393 

September 27.0 18.1 82.9 5 81 

October 26.7 17.4 81.7 11 159 

November 27.5 15. 1 75.7 1 30 

December 12.3 28.3 66.0 0 0 
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