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Director's introduction 

HISTORY 

Though spice crops arc cultivated in a limited ama in Indi,\ they arc 
a major source of fore1gn exahafllge mnoI1Jg agricultural commodities and play 
a crucial role in the economy of many states. The establishment of a Regional 
Station of the Central Plantation Crops Research In.stitutc (CPCRl) by the 
Indian Council of Agricultural Resea-rch (lCAR) at Calicllt during 1975 for 
conducting research on spice crops such as blaok pepper, ginger, turmeric, 
cinnamon, clove, nutmeg 3lI1d aUlspice was a major s.tep towards a concerted 
programme of research on spices. The upgrading of the Regional Station at 
Calieut as the National Resean:h Centre for Spices (NRCS) during 1986 was 
a significant landmark in the history of spices res0arch in the country. Tho 
Research Centre of CPCRl at Appangala conducting research on cardamom 
was also merged with the NRCS. Consequent to the establishment of the 
National Researoh Centres for Spices and Cashewnut, the All India Coordinated 
Spices and Cashew nut Improvement Project (AICSCIP) which was established 
during 1971 was biiurcated into individual projects on spice, and cashcwnut 
durin'g 1985 and the headquarters of the All India Coordinated R~search Pro­
ject on Spices (AICRPS) was shifted to Calicut during the subsequent yea!'. The 
project has 15 centres (located in different agroclimrutie regions in 9 states) 
functioning under it. 

OBJECTIVES 

The objectives of the NRCS are to 

• 

* 

• 

Evolve high yieldin.g varieties in black pepper having multiple 
resistance to Phyrophrhora, nematodes and 'poilu' beetle 

Develop integrated fidd control measures against wilt diseases of 
black pcppecrc 

Characterise drought tolerance in black pepper and cardamom and 
evolve urought resi'stant!to~erant varieties 



*' Standardise input technologies in relation to nutrients, spacing al1l1 
stalldards for increasing the productivity of black peppc,r 

* Evolve high yielding varieties of ginger resistant to rhizome rot and 
ba.:terial wilt disea>es 

* Monitor pesticide residues in spices with ,speoial reference to black 
pepper and cardamom 

* 
* 

Multiply planting materials of elite clones through tissue culture 

Transfer of spices production technology. 

LOCATION 

The I,ruboratories and administrativc offices of the NRCS arc situated at 
ChelavoN, 10 kms away from Calieut on the CaJicut-Wynad mad in an area 
of 14 ha.The experimenta'l farm is situated at PcruvannamuZ'hi, 51 kms away 
from Calieut in an area of 98 ha. At Calicnt, research is being conducted on 
all .spice crops mentioned ea.rlier excepting cardamom. Research Dn cardamom 
i, being conducted at the Cardamom Research Cen.tre, Appangala whi,ch is 
situated 8 kms away from Madikeri on the Madikeri-Bhagamandala road in 
Kodrugu district in an area of 14 ha. 

STAFF AND BUDGET 

The staff strength 
during th~ year induded 
lary and 56 supporting. 
88 was Rs. 55,00,000. 

(in pcsition) of the NRCS at Calicut and Appangala 
28 scientific, 18 technical, 18 administrativ'~, 4 auxil­
Tho annua:l budget of the Research Centre fm 19R7-

RESEARCH PROGRAMMF.S 

In a major reorientation of research programmes on spices during 1986, 
special emphasis was laid on interdisciplinary work for fulfilling the specific 
objeetives of the NRCS. Consequently all the research projects under progress 
we,re regrouped into 12 mega projects. Since infection by diseases i,s a major 
limi,ting factor for the productit,vity of blaok popper, studies on quick and slow 
wilt diseases of black pepper have been given the maximum priority. Col­
lection, conservation, evaluation ,and documentation of genetic resources in 
'piees and e,volvin'g high yielding variaties by selection and hybridization have 
been given the next priority. AboUL 45 experiments are being conduoted on 
spice afOps such as black pepper, cardamom, ginger, turmeric, cumin, coriander, 
fennel, fenugreek and large cardamom in various ewtres of the AlCRPS. An 
ad hGC research scheme on black pepper and cardamom is also in progress at th~ 
Research Centre. 
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TRANSFER OF TECHNOLOGY 

Since the productivity of most of the spices is very low, the transfer of 
-technology developed, .to appropriate agencies has been an impo~tallt activity 
of the Research Centre. Various training programmes on cultivation of spice 
crops have been organised for research workers, officials of agricultural and 
horticultural dcpartmc,nts and develorpmental agencies and farmers. Literature 
of cxton,SLon value on cultivation uf s.pice crops have also been published and 
distributed. Planting materials of black pepper, cardaanom, gingc;-, turmeric 
and tree spices have been supplied to farmers and other agencies. 

ABOUT THIS REPORT 

Tlhe report has been organised according to the various priiJrity areas 
identi,fied. A chapter on Research Highlights during the year has heen included 
~t the beginning of the report. Detailed roports on various projects in progress 
and projeots 'concluded and general 1nformation regarding the Research Centr~ 
have been given in the succeeding pages. 

Cali cut (MK NAIR) 
11 February 1989 Director 
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PROJECTS IN PROGRESS 





Research highlights 

BLACK PEPPER 

Surveys were conducted in Kerala, KamMaka and Tamil N adu for col­
lection of germplasm and 145 coll.ections of cultlvaIrs and 70 collections of 
wild relatives of black pepper were made. These included 19 collections 
apprurendy toleranlt to drought from Cannanore distriot and 54 collections that 
performed weIl under ,ghade from coffee and cardamom estates in Kodagu 
distriot. In the germplasm, Coil. 933 (Airrnpiriyan) was the highest yielder (5.7 
kg[vine-green). Morphological and anatomical chaIraoters of 43 cultivars 
and 7 wild accessions were studied. A comprehensive descriptor for black 
pepper was prepared. Evaluaition of 100 Karirrnunda accossions indicated that 
Ace. 27 was the highest yielder (1.7 kglvine-green); among ilie 49 KotJtan­
adan aeeession,g, Ace. 2559 was the highest yielder (2.49 kg). 

In the fertiliser ,trial which was concluded, applieMion of 140:55:270 g 
NPKlvine resIDled in an optimum yield response. In the spacing trial with three 
varieties, .the highest yield (5740 kglha-green) was obtained in Karimunda 
under a spacing of 2 x 1 m accommodating 5000 vineslha. Studies with slow 
release fertilisers indioaled ,that 11he urea N in ureaform was higher and per­
sisted for a longer period. 

Among the 100 Karimunda acce .. ions eV'"luated for quality parameters, 
Ace. 79, 21 and 149 had the highest piperine (7.7%), oleoresin (14.5%) and 
essential oil (5.5 % vlw) conten~s, respectiv-ely. Ammy:&1s of 37 accessions of 
cultivaTs 1ndicated that piperine, oleoresin and essential oil can toots ranged 
between 3.5-7.0%, 6.7-16.9% and 3.2-4.2% viw, respectivdy. 

Two hundred alld forty seven accessions of cultiva"s were screened against 
the 'poilu' beetle Longitarsus nigripennis using a rapid screooing technique. 
Eighteen cultiva,rs which remained free of infestation would be screened again. 
Wild relwtives of black pepper viz., Piper attenualum. P. hymenophyllum, 
P. longum, P. betel and P. cofubrinum were not preferred by .the pest. 

Surveys conducted in five districts in Celltral and Southern Kera!a indi­
cated thrut infestation by -the top shoot borer Cydia hemidoxa ranged between 
12-40 and 54-90 per cent in older and younger vines, respectively. Endo­
mlfan, methyl pamthion, quinalphos, dimethorute, monocrotophos and phospha­
midon (0.05 % each) were effective in controlling the pest infestation in field 
trials. 
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Studies on populatioo dynamics of gall thrips Liothrips karnyi indicated 
thilit the pcst populilition was high during July ,to September. The life history 
and predatory potential of Montandoniola moraguesi (Anthocoridae), a com­
mon predator of gall thrips was studied. Spraying of monocrotophos 0.05 % 
was the most effective among the six insecticides ·tested in field trials. 

Surveys conducted in Wynad and Jdukki districts indicated that 
Lepidosaphes piperis and Aspiaiotus destructor were the common species of 
scale insects infesting black pepper; !be percentaiges of infestation by these 
species Were 19 alld 7 in Wynad and 32 and 15 in Idukki districts, respectively. 
Cybocephalus sp. (Nitidulidae) was recmded to be predaceous on L. piperis. 

Application of Ridornil 5 G (20 glvine) was effective in controlling 
quick wilt. The fungicide was compatible with endosulfan, gllinalphos, furadan 
and phorate which are commooly used for the control of "pollu' beetle and nema­
todes. A ,technique WfiS standardised for mass soreening of seedliing progenies 
again's! Phytophthora palmivora. M2 seedling progenies of Panuiyur-J, Kari­
munda and Kottanadan were screened against the fungal prutbogen and 90 
remained healthy. AmOll'g ~he 75 hybrids screened, 6 showed a tolerant 
reaotio[l; none of the 49 Karimunda 'se1lections soreened were to1erant. The 
seedlings ail1d hybrids 1!h:lJt remained hea:Hby would be screened again. 

Surveys conducted in UDta:ra Kannada district indicated that Meloidogyne 
incognita and Radopho/us similis were the major spedes of endoparasitic nema­
todes 'a,ssociated with Toots of black pepper occurring in 62.5 and 58.5 per cent 
of gardens surveyed, respectively. Trophoty/enchulus piperis occurred in 12.5 
per celllt of the ga:rdens surveyed. One hundred and twenty hybrid lines and 
5000 seedlings of various cultivars were screened aga'i.nst M. incognito and 
R. simi/is. Eight hybrids and 10 seedlings which were resistant to M. incognita 
and R. similis respectively, would be screened again. Pathogenicity trials con­
duoted in large tubs under simulated fieild conditions proved that R. simi/is in 
combination wi:th M. incognita could induce the typioal symptoms of slow wilt. 
Application of phoraJte resulted in reduction in population of nematodes and 
foliar yeUowing in field trials. 

Large scale demonstration of improved teohnology in 51 farmers fields 
in 3 vilJa,ges 'resulted in an increase in 209 and 303 per cent in yield of the 
cxperimentaJ vines in 2 villages. 

CARDAMOM 

Tn ,the germplasm, ·1!he highest yield (368.75 g!plant-greoo) was rec<lrded 
in APG-88. One hundred and siJ<ty accessions of cultiva·rs and 14 species of 
allied gene-ra were soreened again'st 'katie' vims and all of !bern were 6usceptible. 
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All the M2 and M, seedlings obtained from sclfing 
susceptible to ,the virus. Thirty one 'koaHe' escapes 
spot areas of Kerala and Kamataka. 

'katte' c1scapes were also 
we:re collected from hot 

In :tissue culture, methods wore slandardiscd for the tral1Jsfer of carda­
mom cuHures to soil. A-bout 450 cultures were transferred to suil from 2900 
cultures produced in I 8 lines. 

In the system of planting and fertiliser bria1s, the yield was higher 
(376.5 kg'ha-dry) in the trench system of planting when compared to t~Je pit 
system. The highest yield (496.5 kgjha-dry) was recorded in plots where 
160:160:320 \Qg NPKjha was applied in the trooch system of planting. 

An.alysis of 37 accessions for their chemical quality 
oleore,sin and essential oil contents ranged from 3.6-3.7% and 
respectively. 

indicated that 
4.4-8.4% vjw, 

Pythium Jlexans and Rhizoctonia !lo/ani caused damping off in primary 
seedlimgs and 'rhizome rot in later stage,s. Studies on epidemiology of rhizome 
rot indioated that rain!aU had a positive influence on ,the incidence of ,the di,ge­
ase. P. vexans was reisolated from 2 year old dried infected soil and plant 
samples indioalting the possible carryover of the pathogen to the next season 
through plant debris. 

Substantial increases in yield werc obtained in various T~sca.rch.-.cum­

demonstration plots located in different ecological situations. An yield of 933 
kgl'ha (dry) was obtained in the second year of plaI1ting in the plot where 
cardamom was grown in valleys. 

GINGER AND TURMERIC 

In the turmeric germplasm, Cis. 20 was ~he highe.t yielder (15.73 kg!3 
'q m bed) among the tonga types; among ,the aromatira types, Ammicatl was 
the h;ghest yielder (9.35 kg). In !he multilooation trial with 12 selections, 
PCT-13 was the highest yiclder (22.7 kgi3 sq m bed) at Peruvannamuzhi: the 
seJections PCT-IO, 13 and 14 yielded significantly higher than the loc,,1 variety. 

In tissue culture, ginger plantlets with multiple shoots and abundant 
roets were obtained that were transferred to soil. 

Studies on the effeot of systemic fungicides on growth of Pythium 
aphanidermatum (the causal organ'ism of rhizome rot of ginger) in vitro indicated 
that Terrazo.le was the mo.t toxic. In .tudies under pot culture, application of 
Ridomil 5 G (2.5 gl3 kg of soil) wrus the mo.t effective fungicide against the 
disease. In field trials the incidence of the disease was min,imum when "eed 
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ginger Was 1reated with Ridomil-Ziram (100 jLgiJ). The crude toxin produce' 
by Pseudomonas solanacearum (the causal o~gan:ism of bacterial wilt of ginger 
was isolated and used ,to 'screen the germplasm in tissue culture. Ageratun 
conyzoides and Eupatorium adoraturn were infested w1th P. solanacearum iI 
ginger and tllffil<)ric fields respectively. 
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I. Quick and slow wilt diseases 0/ black pepper 

(General Leader : YR Sanna) 

Path 11.1(813). Epidemiological studies on quick wilt disease of black pepper 

(M Anandaraj and N Ramachandran) 

Meteorological parameters such as rainfall, ambient temperature, relative 
humidity and soil temperature (at 5, 15 and 30 em depths) were recorded rut 
Poruvannamuzhi (Cahcu! dislJrict) Md Chemberi (Cannanorc district). At 
Peru>'antlJamuzhi, infection of runner shoots by Phylophlhora palmivora was first 
noticed on 20 June 1987. Removal of infected leaves ,and drenching with 
copper oxychloride 0.2 % and spraying with Bordeaux mil<tJure 1 % checked 
the spread of the disease. However, sporadic infection of runner shoots was 
noticed up to 25 August 1987. There was no incidence of foot rot dUfing the 
year at botih the loca,tions. 

Monitoring of field soHs for the presence of P. palmivora by baiting 
wa,s oarried out at mowthly intervals <lit Peruvannamuxhi. P09i-tive naiting was 
obtained in August, September and December. 

For studies on the effect of age of vines to infection by P. palmivora, 
vines uf "ge groups 1, 2, 3, 4 and 5 years grown in eement tubs wefe inoculated 
with ,the p3Jthogen. The inoculum consisted of 1 em di_eter 'porulating 
cuiture d,i'C' of P. palmivora MF,. For each age group there were four treat­
ments viz., 8, 16 and 24 diocsiplawt and control; four plants were taken for 
each trealJrnent. The soil in the tubs W,a, kept moist by daily irrigation. One 
plant in ,the age group of 4 years has succumbed to the disease '0 far. The 
popUlation of P. palmivora in diff()ren! treatments was also monitored a.t monthly 
intervatls by baiting. 

Path 11.2(813). Screening germplasm material for reaction to quick will of 
black pepper 

(YR Sarma, M Anandaraj and N Ramachandran) 

. A technique was developed for mass screening of seedling progenies 
agamst P. palmivora. In .!!his method the seedlings llII'e raised .in cOnlalllinated 
soil and ·the susceptible ones succumb to the infection witbin a month. 
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M, seediing progenies of Panniyu,r-I, Karimunda and Kottanadan we-re 
screened and 90 seedlings which remained healthy were maintained for further 
screenio'g. Six out of 75 hybrid ,)ines and none of the 49 Karimunda se!eotions 
s.cre.ened showed a tolerant reaction. 

Among \be 26 disease escapes from previous screening, 5 showed a 
tolemnt reaction. The available tolemnt types were multiplied allJ 25 types 
have been handed over ,to Nematology Section for screening against nematodes. 

Path 11.3(8.13). Disease management in quick wilt affected hlack pepper 
gardens 

(N Ramachandran, M Anandaraj and YR Sarma) 

The fie,ld e"pe'riment inLtiMed durLng 1986 to evaluate the efficacy of 
Kidomil 5 G granule,s in cootmlling P. palmivora infection was continued at 
Chemberi. The treatments induded, two doses of Ridomil 5 G viz., 10 and 
20 glvine "pplied once during June, besides Bordeaux mixture ,and untreated 
control. The intensity of foliar and c01lar infection was recorded. The dise­
ase was less severe during the year and good corutrol was obtained with Ridomil 
5 G (20 givine). Black pepper samples wme collected from vines treated with 
Ridomil 5 G at different time intervals for c.tim"ting the fungicide residues. 

In the plot where the effect of different levels of phosphorou, on the 
incideruce of quick wilt is being .tudied, soi'l s_ples were coHected for esti­
ma,i,rug the phosphorous-fixing c,,!,acity of ,the soil. Based on this, the doses 
of phosphorous applied were, 0, 75, 125, 173 and 275 g of super phosphate! 
vine. So far the disease was not noticed in the plot. 

Studies were continued on ,the physical and chemical compatibility of 
Ridomil wit:h "he insecticides, cndosulfan and quinalphos and nema,ticides, 
furadan 'and phorate. The fungicide was compatible with these chemicals. 

Noma [I (813). Role of nematodes in the incidence of slow wilt disease of 
black pepper 

a. Survey and screening of black pepper germplasm against 
root knot and burrowing nematodes 

(KV Ramana and C Mohandas) 

I. Survey of pant parasitic nematodes associated with black pepper 

Fol1ty eight each of soil and root samples caHceted from 24 gardens in 
ULtaca Kannad,a district were analyood for pIant parasitic nematodes. The 
analysis indicated that Meloidogyne incognita and Radopholus simi/is were the 
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major endoparasitlc nematodes "swdated with roots of blaCK pepper. 
M. incognita was the mo't widely distributed species occurrir>g in 62.5 per cent 
of the gardens and 41.6 per cel1Jt o.f the root samples examined. R. similis 
was found in 58.3 per cent of the gardens and 39.5 per cent of the root sample; 
examined. Trophotylenchulus piperis was recorded in 12.5 pef cent of the 
gardms and 6.2 per cent of the samples examined. High populations of 
M. incognita (> 1000 ncmatodcslg of mo.t) and R. similis (> 250 nematodeslg 
of root) were present in 18.8 and 12.5 per cent of root samples, respectively. 
Concomitant infestations by these ~wo nemato.des were recorded in 31. 3 per 
cent of the root samples. 

2. Screening of germplasm 

K. Against M. incognita 

One hundred and twenty mrer cultivar hyooids and 5000 open polli­
nated seedlings of various cu1tiv"rs were inoculated with M. incognita for test­
ing .their reaction w the nema,tode. Eight hybrid lines which showed a resistant 
reaction were multiplied fm further te.sting. One hundred KaTimunda selections 
were inoculated with M. incognita and were mainDained for recording the final 
observation. 

b. Against R. similis 

One hundred and twenty inter (lU~tivar hybrids, 40 Karimunda selections 
and 500 open pollinated seedlings of various cultivars were te,teu for their 
reaotion to R. similis. Ten open pollinated .seedlings which did not take lip 
the nematode infestation were mulJtiplied for fur-ther testing. One hundred 
Karimunda selections ,inoculated with R. simi/is were malnlrained for recording 
the final observation. 

3. Susceptibility of black pepper to R. similis in relation to its age 

To ·test the relative susceptibility of vines to R. similis in relation to its 
age, rooted cultings of Panniyur-I were planted in field tubs in four batohes to 
obtain different age groups viz., 3, 6, 9 and 12 months old ·at the ,time of 
inoculation. Out of 10 vines under each age group, 5 were inoculated with 
R. similis (250 nem~todeslvine). The experiment is an progre·ss. 
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Nema 11(813). Role of nematodes in the incidence of slow wilt disease of 
black pepper 

b. Population dynamics and padlOgenicity of root knot and 
burrowing nematodes 
(C Mohandas and KV Ramana) 

1. Pathogenicity experiments 

Three expcrimeThts initiated during 1983 and 1984 to study the patho­
genicity of M. incognita and R. simi!is indicviduaUy and in different combi­
nations on black pe;ppcr were conduded. Final obs.crvations on vaf10US char­
acteristics such 'as height of vine, flu,mber of primary branche.s, weight of shoot 
and root, foliar yeUowing, exteTht of defoliation and root damage due to nema­
tode inf.es.tation were recorded. Soi~ and rODt samplcs were colkcted and esti­
mation of nematode population is in progress. The experiments indicated that 
vines inoculated with R. similis alone or in combination with M. incognita 
showed foliar yellowing, defoliation, stunting and die back symptoms characteri­
stic of slow wilt. 

2. Control trials 

a. Nematicidal trials 

Thimet, Bavistin and neem cake were applied twice during the year to 
the experiment"l vines as per <treatment schedules. Soil and root samples were 
collected at the time of application at chemi'cals and nematode populations were 
estimated. The data indicated th"t among the three chemicals tested, Thimet 
was superior in reducing the population of R. similis and foliar yellowing. 

h. Mode of application of nematicide 

An observational trial was undertaken to study the effect 01 nematicide 
in reducing the nematode population at differerut distances from the point of 
application. Thime! (30 glvine) was applied in one spot 15 ems away from 
the base of the vine. Nematode populations were estimated at 15, 30, 45 and 
60 ems away from the spot of application at fortnightly intervals. The results 
"hawed that the reduction in nematode population at different distances were 
not significant indicating that broadcasting of nematicide in ,the basins is more 
effective mltan application at a specific spot. 

c. Effect of Vesicular ArbuscuIar Mycorrhizae (V AM) 

Cultures of Glomus fasciculatus and G. epigenum were mass cultured 
o.n sorghum. An experiment to study the effect of these VAM on R. similis 
and M. incognita was initiated. 
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II. Collection, conservation, evaluation and documentation 
of genetic resources in spices 

(General leader PN Ravindran) 

Gen 1(813). Collection, conservation, cataloguing and evaluation o[ black 
pepper germplasm 

(PN Ravindran, M K Nair, K Nirmal Babu and AAM Syed) 

1. Collection o[ germplasm 

a. Cultivars 

Surveys were organised to various areas in Idukki, Wynad, Calieut, 
Connanore, Kodagu 3llld Shimoga districts in Kecala and Karnataka and 145 
collections were made. including 21 Kottanadan lines from CPCRI R('search 
Centre, Palode (Table I). 

Table 1. Collection of black pepper germplasm (cultivated) 

Area 

Kodagu distriot 

No. of 
collclOtions 

54 

Shimoga district 26 

Idukki district 13 

Wynad distriot 6 

Peruvannamuzhi, Oalicut distriot 6 

Cannanore district 

CPCRI Research Centre, Palode 

CPCRI Research Centre, Palodc 

11 

19 

15 

6 

Remarks 

Collected trom coffee and 
cardamom estates which 
performed wei! under shade 

Collected from drought 
affected areas. during April 
and May 

Kottanadan lines 

Open pollinated 
Kottanadan lines 



b. Wild relatives of black pepper 

C(}l1ections (}f wild Piper nigrum and related taxa were made from Idukki, 
Wynad, Kodagu, Shim(}ga and Kanyakumari districts. Seventy c(}llections were 
made which included P. nigrum, P. {ongum, P. attel1uatum, P. hymenophy//um, 
P. galeatum and P. argyrophy/lum, 

2. Maintenance and evaluation of germplasm 

The germplasm coHecti(}ns were main,ained in the rapid muluplication shed 
(1-2 vineslaccessioo) and in !:he nursery (10-20 cuttingsiaccession). Among the,e, 
236 cultiva1ed types and 110 wild types are planted in the field. 

The performance of some accessions planted at CPCRI Research Cen­
tre, K"nn.ara is given in Table 2. 

Table 2. Performance of some black pepper accessions at Kannar,. 

Cahledioo No. Cultivar Yield 
(kgivine-green) 

933 Aimpiriyan 5.7 
1080 Unnamed 5. j 
898 Kuttiyanikodi 4.9 
942 Unnamed 4.7 
1086 Unnamed 4.7 
1107 Kalluvally 4.5 
807 Arakulam munda 4.1 

An alternate location for the maintenance (}f germplasm is being deve­
loped at Appangala (NRCS, Cardamom Research CellJ,tre). 

3. Characterisation of gcrmplasm 

Morphological and anatomical characters of 43 eultivars and 7 colle­
ctions of wild P. nigrum were recorded. Twenty two characters were recorded 
from .the cu\tiv,ars, which included marphological and anatomical characters cf 
leaf, spike and b()rry. Floral biology of eight cultivars was studied. A ccm­
prehensive descriptor for black pepper was prepared. 

4. Screening of germplasm for pests and diseases 

Va'ri(}us accessions of cultivars were screened against the fungal patho­
gen P. palmivora, the nematodes M. incognita and R. simi/is and the 'poIlu' 
beelle Longitarsus nigripennis (Refor Path 1I.2(SI3), Nema 1l(SI3) and Ent 
XV(813). 
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Gen 11(813). Collection, conservation, cataloguing and evaluation of germ-
plasm in ginger and tunneric 

(MJ Ratnambal, PS Ravindran and K Nirmal Babu) 

I. Ginger 

1. Germplasm 

One hundred and eighty three accessions were maintained ill the germ-
plasm. 

II. Tunneric 

1. Gennplasm 

In the germplasm 251 accessions were maintained. In addition 13 
rdated species of Curcuma and 41 seedling progenies of C. aromatica and 
C. domestica comprising of 111 plants were plantoo in the field At CPCRI 
Research Centre, Palode 112 types were maintained. Cataloguing of 10 colti­
','ars was completed. F~oweriD'g was observed in 57 accession~. However, 
seed set was obtained only in nine types (five in C. aromatica and four in 
C. domestica). In seedling pfO'genies, 26 have flowered. Cis. No. 20 was .the 
highest yielder (15.73 kg13 sq m bed) amoltg the longa types. Among the 
aromatica types, the cultivar Ammicad was the highe,st yielder (9.35 kg13 sq m 
bed). At Palodc, vhe yiedl varied from 0.3 to 8.5 kg,3 sq m bed. 

2. Multilocation trial 

In the mu].wloca,tion trial with 12 selections, PCT -13 wa.s the highest 
yielder (22.7 kgl3 sq m boo) fo-Hawed by PCT-14 (21.9 kg) at Peruvannamuzhi. 
At Palade, PCT-13 was the highest yielder (4.1 kg]3 sq m bed). The sele­
ctions peT-IO, 13 and 14 yielded significantly higher compared to the local 
variety at Peruvannamuzhi. The increase in yield in these selections was 
37.9, 59.4 and 53.7 per cent, respectively when compared to control. At 
Palode, bhe yield of all the selections including colttrol (local variety) was very 
poor. At Iagtial, the PCT selections did not show an appreciable increase in 
yield when compared 10 the local variety (Table 3). The trial was laid out at 
Peruvannamuzhi, Palode and Jagtial during -the yea'r also. 

A new multilocaction tri·al with II selections which included 3 from 
Pcruvannamuzhi, 2 each from KAU and TNAU and 4 fmm Pottangi was 
initiated at NRCS, Pemvannamuzhi, Kerala Agricultuc8!1 University, Mannuthy, 
Tamil Nadu Agricultural University, Coimbatore, Hi!)h Altitude Research 
Station, Pottangi and Himachal Pradesh Agricultural Unive,rsity, Solan. 

The high yielding selection PCT-8 was multiplied on a large scale for 
distribution. 
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Table 3. Yield d"ta of 12 ,turmeric selections under mu1tilocation trial 
(1986-87) 

Selection 
Mean yield (kg[3 sq m bed) 

Peruvannamuzhi Palode Jagtia\ 

PCT-2 11.24 4.42 11.76 
PCT-S 14.35 3.99 6.10 
I'CT-l0 19.65 2.40 6.10 
PCT-II 14.S2 3.36 5.92 
PCT-12 13.52 3.11 6.09 
PCT-13 22.72 4.10 8.62 
PCT-14 21.90 3.14 7.92 
pCT-IS 14.02 2.48 5.85 
PCT-16 16.89 1.87 6.55 
PCT-J7 14.48 2.42 5.30 
PCT-IS 14.89 1.92 5.59 
PCT-19 12.25 4.21 6.01 
Local 14.25 3.18 17.54 
Grand mean 16.00 3.12 7.04 
CD a,t 5% 2.76 1. 51 1.54 

Gen VI(813). Collection, conservation, cataloguing and evaluation of germ-
plasm in tree spices 

(B Krishnarnoorthy and J Rerna) 

1. Cinnrunon 

Oata,\oguing of accessions as per the standard descriptor was com­
pleted. The acussions were classified based on the colour of the yaung flushes 
into four categories viz., pure purple, purple dominated with green, green 
dominated with purple and pure green. Analysis of quality parameters showed 
that plants wHh purple pigmented flushes contained more of bark oil. Of the 
165 air layers prepared from 9 selected lines, only 34 Were 9Uccessful. Vege­
ta:tive characters were recorded for progenies of the elite lines. 

2. Nutmeg 

Cataloguing of accessions (for plants which had flowered) was carried 
Ollt. In the progeny trial plot, among ,the 18 plants that flowered, 16 were 
males and 2 females. About 1300 seedlings were raised for rhe production of 
epicoolyl grafts. 
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3. Clove 

Forty four plants have started to yield during the year. Clove seeds 
were coLlected from Kallar, Burliar and Nagercoil and ~bout 4000 seedlings 
were raised. Studies on germination arnd viability Were carried out. 

4. Allspice 

Studi"" conducted olo induce rooting in stem cuttings using NAA, IAA, 
lBA, Ethrel, GA and Vipul were not encoumging. Sprays for induotion of 
flowering in adult trees aho did not give encouraging rcswts, 

Gcn IX(813). Collection, conservation, cataloguing and evaluation of carda­
mom germ plasm 

(Regy Lukose and MN Venugopa/) 

1. Evalua:ion 01 gennplasm 

The yield of plants was recmded in the six entry trial, multilocation 
tria! (MLT) and gertnplasm assemblage. There was no significant difference 
between .the tre<tlmcnts in the six entry trial, while in the ML T no significant 
difference be.tween the highest yielder and control was observed. In the germ­
plasm assemblage ·the highest yield (368.75 giplant-greenl Wa< obtained in 
APG-88; APG-87 yielded 256.25 g. Growth parameters were recorded in the 
plants of the germplasm assemblage. The number of tillers was highest (32.62) 
in APG-28 followed by that in APG-39 (30.87). The number of panicles was 
highest (26.85) in APG-87. 

2. Screening for 'katte' disease 

To screen the gcrmplasm again~ 'katte' disea'5e, 168 accessions, 14 
species of allied genera and 14 'kaLtc' escapes were inoculated with viruliferous 
aphids at the m,le of 15-20Iplan!. A local severe snrain was used as the 
inoculum source. After three rounds of screening all the accessions were 
found to be susceptible ,to the virus. A/pinia ga/anga, Hedychium coro/larium, 
H. jlavescence, Zingiber zerumbet and Aframomum maIeglieta were found to 
be immune to 'katte' virus and A/pillia mutica was selectiveJy resistant. 
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III. Evolving high yielding varzelles by selection and 
hybridisation 

(General Leader : MK Nair) 

Gen VIII(813). Breeding for higb yield and resistance to Ph)'tophthora in 
black pepper 

(MK Nair, PN Ravindran, K Nirmal Babu, MJ Ratnambal, 
PS Ravindran, B Krishnamoorthy and AAM Syed) 

1. Production, multiplication and evaluation of hybrids 

About 3000 hybrid seeds obtained from crooses .involving 26 cultivars 
in various combinations were BOwn. Aborut 1000 hybrid seedlings from these 
were transplanted j'ruto individual polybags. Crosses involving Chalamundi, 
Malamundi, Narayakadi, Perambramundi, CoiL 1132, Cheriakaniakkadan and 
Cheppukalamundi as female parents and Panniyur-I, Karimunda, Aimp1riyan 
and P. colubrinum as male pan,nts were made. 

Five hundred lines of inter cl>l,tivar hybrids were planted in the multi­
plication sheds for rapid multiplication and maintenance in the nursery. One 
hundred and ,t!hitty five hybrid lines wme p1an,ted in the screenin'g tri&1 plots for 
field maintenance and prelimin.ary ev.lu,;tion. 

2. Comparative yield trials 

Two comparative yield trials were under progr""s. In ,the first wherein 
three ehte lines are being compared against two standard cultivars, the vines 
have started bearing. The yield was very low in general, the highest being in 
Aimpiriyan (790 givine-green) followed by Panniym-I (760 g). The second 
tria:! wherein some tolerant and promising lines are being tested Was 'also main­
tained. In ,the hybrid ev,,,luation tri"l about 1 0 per cent of the '>"ines have 
flowered. 

3. Evaluation of Karlmunda selections 

Among the 100 Karimunda acoessions platitcd in 1983, Ace. 27 yielded 
the highest (1.7 kglvine-green). However, the highest recorded yield was 3.3 
kglvine (green) from one vine in Ace. 32. Among the Karimunda selections 
planted in 1984, the highest yielder was Ace. 114 (1.025 kglvine.green), 
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Analysis of quality of 88 Karimunda selections showed that piperine, 
oleoresin and essential oil contonts varied from 3.65-7.76%, 7.7-14.1 % and 
3.0-5.5 % v!w, respectively. 

4. Evaluation of Kot1anadan seleetions 

The Kottanadan seleotions were planted in 1984 at CPCRI Research 
Centre, Palode. Out of 49 accessions and 2 controls from which data was 
recorded this y,ear, Ace. 2559 yielded the highest (2.49 kg!vine-green) com­
pared ,to the wntrols, Panniyur-I (2.06 kg) and unscleo~ed Kottanadan (2.13 kg). 

5. Screening against P. palmivora and nematodes 

Various inter eultivar hybrid lines, open pollinated seedling progenies 
cJ cultivars and Karimunda accessions were screened agains.t P. palmivora, 
M. incognita and R. sirnilis (Refer Path 11.2(813) and Nero. [[(813). 

Gen V (813). Breeding cardamom for high yield and resistance to 'katte' 
disease 

(Regy Lukose and MN Venugopa/) 

1. Comparative yield trial 

Growth, parameters such as number of tiHers, yiolding til'\ers and p3Jni­
c\es and yidd were recorded in lhe plaMs of the comparative yield trials 
(CYT) I, II and III. Among the Cl. 37 plants, Sel. 561 (intene) yidded the 
highest (440.07 g!plant-grcon). Growth parameters such as number of tillers 
and ,]caves were recorded in the p13Jn'(s of CYTs IV and V. In these trials 
signiflcarut difference betwccn ,treatmenits was found in .the case of number of 
leaves per plmt; ,there was no signilicant difference between trootments in the 
case of number of tillers. 

2. Hybridisalion 

Ninety two seeds were produced by crossing Hy-836 and 127112-6 
against EB and Wy-213. 

3. Screening against 'katie' disease 

For raising M, population 25,195 seeds from 15 selected clumps from 
the 16 entry trial were irradiated by r rays (12 wd 16 Kr) and the seeds were 
sown in GI trays filled with autoclaved soil. GcrminMion cou",ts were ,taken 
50 and 60 days after sowing. The germination percentages were 16.2 and 
12.3 for the seeds irradiated with 12 a.nd 16 Kr, respecbively. Abnormahtics 
such as chlorosis and crinkling of leaves were noticed in these seedlings. About 
4350 o.f these seedlings were ·transferred to polybags for screening against 
'kat~e' virus. 
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Two batches of M, and M3 seedlings oDtained from selnng ,he 'kane 
escapes' WOre screened agffinst 'katte' virus DY .noculating viruliferous aphids 
carrying a local severe strain at the 'fate of lOlpl"ITt. After four inoculations 
at 45 day intervals all the seedlings were found to be susceptible to the vinls. 
The ·first inoculation of 4352 M, seedlings was completed and the inoculants 
are under oDservation. 

Thitty one narural 'katte' esc<>pes were coLlected from hot spot MOOS of 
Kerollla and Karnataka. Sub cloning of 48 'katJte' escapes coHccted earlier w", 

done and the clones are under muLtiplication. 
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IV. Rhizome rot of ginger and turmeric 

(General Leader GN Dake) 

Path III(813J. Rhizome rot of ginger and tucmeric 

(CN Dake, N Ramachandran. YR Sarma. M Anandaraj, 
S Ec/ison, KV Ramana and C Mohandas) 

I. Ginger 

1. Effect of systemic fungicides on growth of Pythium aphanidermatum 
in vitro 

The efficacy ()f five systemic fungicides viz., Alie!te, metalaxyl, ol!:adixyl, 
Previcur-N and TerJ'azole was evaluated in vitro against P. aphanidermatum. 
the cau.al organism of rhizome rot. The concen,trations tested were 0.01-10.0 
p.glml of metalaxyl and Terrazole, 100-1000 p.glml of Aliette and 0.01-100 
p.glml of oxadixyl and Previcur-N. 

The .required quartti.ty of chemicals were added to cornmeal agar of 
50 m1 in each conCentration and disprosed into three petriplates. The petri­
plates were inoculated with 3 mm diocs of 3 day old culture of .the fungus on 
carmt agar. The in.oculated plates were incubated at 24 ± 1°C for 48 hrs. 
The mdins of the fungal colonies was measured after 24, 48 and 72 hrs. 
Linear 'regression analysis of Ibe probit values of inhibition perctmtages and 
the log values of 100 x concentrations was carried out to obtain Ille dose 
response slopes and ED 50 and ED 90 values (Table 4). 

Table 4. Effect of systemic fungicides on growth of P. aphanidermatum in 
corn moolI agar in vitro 

Fungicide ED 50 ED 90 

AHelHe 293.70 934.10 
MCI"laxyl 0.74 9.50 
Oxadixyl 27.18 179.60 
Prcvicur-N 4.44 305.56 
Terrazole 0.25 1.14 
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Tenazole was the most toxic and had the lowest ED 50 and ED 90 
values followed by Metalaxyl. The slope values of these fungicides Were 1.94 
and 1.15, respectively. The. cone1ation coefficient of the fungicides varied 
from 0.91 to 0.99. 

2. EvaJualion of systemic fungicides for efficacy on rhizome rot 

The efficacy of systemic fungicides viz., metalxyl (Apron 35 WS, Ridomil 
50 and Ridomil·Ziram), A1iette, oxadixyl, Previcur-N and Tcrrazole in con­
trolling rhizome rot was evalua.ted under green house conditions. The fungi­
cides were tried a.s seed treatment plus drenching or spraying and soil appli­
cation and drenching alone. Four pieces of seed ginger (cv. Maran) SUbjected 
10 dilleren.t treatments were sown in each bucket containing 3 kg of nursery 
miMure infe.sted with 500 ml of mycehal suspension of P. aphanidermatum 
(the inoculum Was grown in Darrot broth, which was blended with 1000 ml of 
water). For each treaJtment 10 buckets Were maintained. An untreated can· 
trol was maintained by dipping seed rhizomes in water for 30 mlnutes. A 
second application of chemicals in the form of drenching was done 27 days 
af,t.er sowing wi,th 500 mlibucket of fungicide solution. Appliclltion of Ridomil 
50 granules was carried out alla>n afte.r 60 days. 

The experimental plants were observed at. 10 day intervals from the 
third week of July to the first week of October and the percentage of infection 
was recorded. The crop was harvested in February 1988 and the yields were 
recorded (Table 5). 

Among the various treatments, application cf Ridomil 50 @ 2.5 
g!buokct (40 ppm concontration) was the best. A single application prevente(' 
the ind'cction for 2 months, gave the best control of the disease and also higher 
yields. This was closely followed by RidontiJ 50 applied @ 5 glbucket. 

3. Field trial for control of rhizome rot 

The trial was laid out in split plOit design constituting ,application of 
ncem cake and without ncem cake as main trcatments and seed treatment with 
the fungicides Alielte, Oifo-latan, Oithane M-45, Ridomil-Ziram and untreated 
control as sub treatments with four rcpiica,tions. The treated seed gingcr was 
sown in a sick plot developed at Chclavoor by adding mycelial susponsion of 
P. aphanidermatum to the field. ObsclfvMions on gorminMion and diseas..: 
incidence were recorded (Table 6). 
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Table 5. Efficacy of systemic fungicides in the control of rhizome rot of ginger 

TreatJ!llent 

Control 

Dithanc M-45 (seed treatment -~. 
drenching) 

Ridomtl 5G (soil application 
twice) 

" 
" 

Apron 35 WS (seed treatment + 
drenching with 100 ppm) 

" 
" 
" 

Ridomil-Ziram 78 (seed treat­
ment + drenching wlth 100 ppm) 

" 
" 

Ridomil-Ziram 78 (dvenching 
alone) 

Alie!te (seed tre"tment + 
'prayin'g) 

" 
" 

Aliette (drenching alone) 

Terrazole (seed ,tre3Jtment + 
drenching) 

" 
" 

Oxadixyl (seed tmatJ!llent + 
drenching) 

" 
" 

Previcur-N (seed trea,tment + 
drenohing) 

" 
" 

., Each bucket contained 3 kg of wil 

Concentration 
of chemicals 

0.3% 

2.5 glbucket* 

5 glbucket 
10 glbuckct 

250 p.glm! 

500 p.glml 
1000 ,uglml 
2450 p.gim! 

250 p.glml 

500 Jl!glml 
1000 p.glml 

100 p.gim! 

1000 ,ug/m! 

2000 p.gim! 
3000 fLgiml 

1000 fLglml 

1000 ,ugl ml 

2000 I-'glm! 
3000 fLg m! 

1000 I-'g!ml 

2000 ,ugjml 
3000 I-'glml 

1000 I-'gl m! 

2000 I-'glm! 
3000 I-'glrnl 
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Infection 
of tillers 

(%) 

25.9 

16.3 

2.1 

4.0 
1.6 

15.0 

15.7 
4.4 
2.6 

14.3 

16.8 
8.9 

7.5 

38.1 

28.9 
19.5 

19.2 

6.9 

9.0 
16.3 

20.6 

14.5 
11 .3 

11.6 

6.2 
2.6 

Yield 
(glhucket) 

21.50 

44.90 

248.60 

173.88 
130.50 

72.30 

66.70 
122.50 
158.30 

67.90 

37.60 
80.80 

93.20 

10.90 

8.30 
9.60 

22.60 

103.70 

56.50 
18.40 

40.10 

74.00 
69.50 

41.80 

113.90 
110.30 



'fable 6. Field triaJ for control of rhizome rot of ginger 

Treatment Germination Disease Yield 
(%) incidence (% ) (kgl3 sq m 

bed) 

Untreated control WNC 97.3 4.3 2.120 
NC 97.8 4.6 2.450 

Difolatan 0.25 % WNC 97.2 3.1 3.276 
NC 96.6 3.1 3.962 

Dithane M-45 0.3 % WNC 98.4 3.2 2.997 
NC 97.5 3.5 3.612 

Ridomi<l-Ziram 100 /-<g]ml WNC 98.4 1.4 3.326 
NC 97.8 0.4 4.600 

AlieHe 3000 /-<g!ml WNC 98.4 8.3 1.871 
NC 98.1 8.9 3.575 

WNC = Without neem cake 

NC With neem cake {l kglbed) 

The incidence of the disease was minImum in seed ginger treated with 
Ridomil-Ziram followed by Dithane M-45. No significant difference was 
observed between main treatments. 

4. Field trial for eonlrm of bacterial will 

A field trial was laid out in a sick plot at Pcruvannamu21hi in a 'split 
plot design having two main treatments viz., with bleaohing powder (25 gibed of 
3 sq m) and without bleaching powder and wi~h four sub treatments viz., seed 
treatment wi,th strcptocyolinc alt 200, 500 and 1000 ppm for 30 minutes and 
un,trea,ted oontrol. The experimenot was replicated four times. Bleaching 
powder was applied I week before sowing. Observations on germination and 
disease incidence were recorded. The incidence of the disease was observed 
from the first week of July and corrtinued until September. 

Seed ginger treated with Streptocycline at all concentrations provided 
good corutrol up to 2 monlths compared to untreated control. A~ter this the 
plants were affected by the disease and 90 per cent mortality Wl!JS observed by 
t.he cnd of ,the September. 
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5. Standardisation of lechniques for screening ginger against Pseudomonas 
solanacearum 

TWe'llity four hour old cultures of P. solanacearum multiplied on yea" 
dextrose ca"bona~e (Y DC) agar were used as inoculum. Ginger sprouts (1 
month old) we're inoculated wibh bacterial ·suspension of OD 620 Oln (0.550) 
by three methods viz., bru,hing the pscudosteiIll base with gentle pressure (with 
a tooth brush dipped in bacterial suspension) and pouring 100 mJ of bacteri"! 
suspension ruround it, pouring baotcrial suspension over the pseudostem, placing 
a cotton .swab soaked in bacterial 'us pension at the collar region and pouring 
the remainiIlg qua:n~ity around ,it. Apart from these methods, 10 bits of 
infected pscudo,stcms were mixed in soil around rrlte pseudostems and an unino­
culalted control was 'also maintained. Four hours prior to inoculation the pots 
were watered ,to fidd mpacity to· distribute the inoculum unitiormly ·in "he soil. 
Thereafter they were watered ,regularly to maintain humidity wd moi,ture. 
Obwrvalion's on initiation of infection revealed thM the method in which soil 
was mixed with chopped bits of infected pseudostems of ginger w~s ideal for 
screening under pot culture. 

II. Tnrnteric 

1. Bacterial wilt 

The ,incidence of bacterial wilt caused by P. solanacearum was noticed 
in a few beds of germ plasm maintained at Peruvannamuzhi f"rm. Studies on 
symptomatology in -the field and pathogenicity under green house conditions 
were carried out. 

Ill. Colaleral hosts of P. solanacearum 

Common weeds such as 
were found to be iruferted with 
fields, respectively. 

Eupatorium odora/urn and Agerarum conyzoides 
P. solanacearum in turmeric and gingC-f 

Biotech 11(813). In vitro selection for resistance to soft rot and bacterial will 
in ginger 

(MJ Ratnambal, GN Dake and MSK Shelly) 

1. Tissue culture 

Healthy ,"proutiIlg buds of ginger wme inoculated in MS basal medillm 
with different combinations of NAA, kinetin, 2, 4-D and BAP. Two types of 
ca:lli viz., friable and rosette types were noticed when the e"plants were inocul-
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• 
ated with basal agar mlxlium supplemented with 0.08-1 mgil kinotin, 0.8-1 
mgll 2,4-D and subsequent sub culturing in the same medium every 2 w""ks. 
The calli were mul~iplied and mairutained. 

The friable type of caUi were <transferred to MS basal medium supple­
mented with 20 gl I suorose, O. I mgl I NAA, 0.5 mgll kinetin, 0.1 mgll BAP 
al>d 6% agar. The pH of the culture medium was 5.6. The calli were main­
tained [Lt a temperature of 25 ± 2°C with a 10 hr light period. Plant regen­
eration from ~he oalli was noticed a~ter 4 weeks of sub culturing. The plant­
lets were ma,intaincd in the same medium with subsequent sub culturirrg. 

The rosNte type of cal.Ii produced only roots in the medium mentioned 
above and also in MS medium with 0.4 mg! 1 NAA, 0.5 mgll kinetin and 
0.4-0.8 mgl I 2,4-D. The rate of root formation was more in the latter medium. 

The explan'ts devol oped into multiple shoo,ts (12-20 nos.) with abundant 
roolts wihen they were inocu\::'ted in MS ba>al medium suppleme11ted with 0.1-0.5 
mgll NAA, 0.5-1 mg:1 kinetin and 0.1-0.5 mgll of BAP and subsequently 
sub cultured in MS liquid medium supplemented with NAA (0.1-0.3 mg:!), 
kinetin (0.5-0.7 mgll) and BAP (0.3-0.8 mgll). Well developed shoots with 
healthy roots were transplamted in polythene bags with soil miXiture and later 
transferred ,to pots. 

2. Isolation of toxin produced by P. solanacearum 

One week old culture of P. solanacearum grown in YDC broth was 
centrifuged at 20,000 rpm for 30 minutes. The supernatant liquid was col­
lected and eoneemtcated by flash evaporation. Absolwte alcohol was added to 
the concentrated ccli free culture fluid to precipitate and stored in refrigerator 
at 4°C overnight. The precipitated solution was centrifuged at 6000 rpm for 
10 minutes. The pellet 'Mas dissolved in distilled sterile wa<ter and p"sS€d 
'through a 20 x 2.5 em column of Dowex-50 (200-400) mesh H + form and 
Dowex-l (200-400) mesh formate form to remove charged compounds. The 
elute was collected and used for bioassay. 

The clute was diluted serially with sterile distilled water to te't its 
bio,",say. One set was sterilised 'l>t 121°C for 30 minutes and then tested for 
bioassay. The elLt shoots of 1 month old ginger sprouts were immersed in 
crude toxin in a test tube. Distilled (sterile) water was used as control. Obser­
vations on wilting of cut shoots and time taken for the same were recorded 
(Table 7). 
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Table 7. Bioassay of cut shoots of ginger in crude toxin solution produced 
by Pseudomonas solanacearum 

Concentration of 
toxin (%) 

10 

20 
30 
40 
50 
Control (wa;ter) 

Time ,taken for expression of Ilacidity 
(minutes) 

Unsterihsed 

33 
26 
21 
17 
15 

Sterilised 

32 
24 
19 
15 
15 

The crude ,toxin wa;s effective even a;f.ter sterilisation at 121°C for 15 
minutes and could be added in ·~he culture medium before steri,lisation. 

The crude toxin isolated from P. solanacearum was incorporruted in the 
cul,trure medium in different concentrations. The explants were inoculated in 
this medium to see the effect of the toxin 00 ginger buds. 
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V. Studies on quality analysis 

(General Leader 

Phy 111(813). Quality evaluation in black pepper 

(A Capa/am and T John Zachariah) 

A Gopalam) 

Evaluation of quality of 100 Karimunda accessions was carried out. 
Piperine, oleoresin and essential oil contents ranged from 3.4-7.7%, 7.7-14.5% 
and 3.3-5.5% viw, respect'vely. Acc. 79, 21 and 149 had 7.7% pi.perine, 
14.5% oleoresin and 5.5% v]w essential oil, respootively. 

Among the four Kottanadan accessions evaluated, signi.!\cant variMion 
in chemical quality was not observed. Piperine, oleoresin and essential oil 
contents ranged fmm 6.3-7.5%, 18.8-19.9% 'and 3.2-3.6% v]w, respectively. 

Thi"ty sewn accessions of cultivated germplasm mairutai.ned at CPCRI 
Research Cent,e, Kannara were analysed for -their chemical quwlity. Riperine, 
oleoresin and essential oil contents raD§ed from 3.5-7.0%, 6.7-16.9% and 
3.2-4.2 % vlw, respectively. 

The chemical and aroma quality of Paooiyur-I ·grown in different alti­
tudes and minDall levels in Kodagu district was analysed. PipeJline and ole('· 
resin contents were higher at higher al,bitudes, whereas essential oil content 
was considerably low. The ,aroma quaUty of essenM,,1 oil from higher altitudes 
was also superior. 

The chemical quahty as influenced by different methods of drying viz., 
Wynad method, blanohin.g and solar drying were compared with sun drying. 
Esserutial oil and oleoresin ievd, were low by blanching as compared to other 
methods. Piperine levels in Karimunda were high by blanching. The »ppear­
anee of 'the product was superior by blanching and Wynad method of dcying. 

Phy IV(813). Quality evaluation in tree spices 
(A Capa/am) 

Anrulysis of essential oil of leaf and bark of 10 selooted cinnamon lines 
Was carried out hy gas chromatography. Gas chromatographic profile of leaf 
oils indicated that eugenol content varied from 12.6-60.0%, the 'highest being 
in Ace. 312. Cinnamic aldehyde varied from 6.50-14.11%, the ,highest being 
in Ace. 65. 
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Phy VllI(81J). Qualily evaluation in cardamom 

(T John Zachariah and A Gopa/amJ 

Thipty seven acee"ions (which included three popular cultivars viz., 
Malabar, Mysorc and Valayar) were evalu"ted for their chemical quality. The 
oleoresin content ranged from 3.6-3.7%, the highest being in Ace. 34. Essen­
tial con;tent ranged from 4.4-8.4% vlw, ·the highest being in Ace. 13S. Among 
the popular cultivars, V",layar had the highest essential oil and oleoresin 
contents. 

1:8 cineole a,nd '" -,tcrpinyl acetate were c.timated by gas ohromato­
graphy, 1:8 cineole ranged from 7-46%, ,the highest being ,in Ace. 84; 
'" ·terpinyl ace,tate ranged from 2S-6S%, the highest being in Ace. IDS. 
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VI. Nutritional requirement and crop management 

(General leader : K Sivaraman) 

Agr VJ(S13). Studies on the impact of input techuology on the yield perfonn· 
ance and quality attributes of black pepper 

(K Sivaraman and AK Sadanandan) 

1. NPK trial 

A new trtal was &tarted during the year to study the response of blae, 
pepper vine,s to applied nutrogen and potassiruTI from early stages of planting 
and also 10 find oul whether there is a response for magnesium and oaloium in 
combination wi~h various doses of NPK. Rooted cuttings of Karimunda were 
plaruted in ,the fie,ld and ·the fir,t dose of femlisers was applied during September 
as pe,r the treatmenlt schedule. 

The yield d,l1(a collected over a period of 5 years in the NPK e"periment 
which was concluded Were staNstically anaJysed 10 work out the optimum dose 
of fertili>er requirement under Peruvannamuzhi condi,lions. Application of 
140, 55 and 270 g NPKivine per year increased the avail,abiluty of nutrients 
bouh in soil and leaf and optimum yield response was also obtained. 

2. Spacing trial 

The trial was staDted in 1983 to find out ,the optimum spaCing require­
ment of ,ilhree cu1ti""ted varieties viz., Panniyur-l, Karimunda and Aimpiriyan. 
Ob>erv"tions on yield were recorded (Table 8). 

Table S. Yield of black pepper as influenced by varieties and spacing 

Spacing (m) 
Variety 

3.0x3.0 2.5x2.5 
(1100) (1600) 

P,anniyur-I 942 2405 
Karimunda 978 2169 
Aimpiriyan 681 645 

Values indicate mean yield in kg]ha (green) 
Values in parenthesis are number of vines\ha 
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2.5x1.5 
(2600) 

3312 
3374 
1955 

2.0x 1.0 
(5000) 

3110 
5740 
2259 



The highe~t yield was obtained in Karimunda (5740 kglha) under a 
spacing of 2 x I m accommodating 5000 vinesiha. The performance of Kari­
munda was superim than the other varieties in the closer spaci>]gs. 

3. Management trial 

The trial was stanted in 1984 to comp_ the performance of two vari­
eties under four live standards and two spacings. Among the standards. 
Erythrina indica perf=ed better in terms of height and gilnth attained. 

An observation trirul on irrigation requirement of blaek pepper was laid 
out durin'g the year. E. indica seedlings were phmted; planting of experimental 
vines will be taken up during 1988. 

4. Standard and spacing trial 

Application of manures and fertilisers and plait! protection measures 
were taken up. Banana, planted for the initial mainten"nce rn shade was 
uproo,ted and subabul was pIanted ,to maintain shade. Congcsignal grass was 
grown as cover crop which helped in reducing soil temporature during summer 
resuLting in inoreased productiv1ty of vines. 

Among the live standards, vines trained en Glyricidia maculata registered 
the loweet yield for both the varieties when compared ,to E. indica and Garuga 
pinna/a. Among the non living standards, RCC post was ,uperior to granite 
post registering the highest yield of black pepper. The optimum spacing for 
both Panniyur-I and Kcarimunda was 3 x 2 m irrespective of the type of stand­
ards used. 

sSe 1(813). Mineral nutrition studies in black pepper 

a. Nitrogen management through slow release nitrogen fertilisers 

(AK Sadanandan) 

Slow release niJlrogClnous fertilisers (urea, urearrorm, ncem coated urea, 
coir dust coated urea and urea pellet) were applied to the experimental vines. 
Soil samples were drawn 5, 10, 30 and 90 days after application of fertilisers 
,,"<1 analysed for soil pH, o~ganic c"rbon and urea N. Morphological obser­
vations on growth of vines Were recorded. 

Soil pH was highest throughout the period (5th to 90th day) ill plots in 
which urea was applied. This may be attributed to the rapid hydmlysis of 
urea to ammonia carbonate. The organic carbon status of the soil w,as highest 
in plots treated with neem coated urea. On the 5th day after ,the applicrution 
of fertilisers, neem coated urea treatment registered highest urea N, while on 
the 10th day and thereafter up to the 90th day, ure.form maintained its superi-
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ority in contributing urea N compared to other treatments. Plots treated winh urea 
registered lowest urea N among all the treaments, which may be due to hydro­
lysis of mea '(0 ammonium carbonate. The height and number of ,leaves and 
laterals produced by the vines w,as highest in plots treated with ureaform. 

Agr XIII(813). Systems of planting-cum-fertiliser levels in cardamom nuder 
rainfed conditions 

(VS Korikanthirnatlz) 

Fefltilisers were applied as per the trcatmel>t schedule and shade was 
regulated du"ing April-May. DMa on growth and yield were recorded. Soil 
moi"ture was determined by gravimetric methods during April. 

1. Growth characters 

The highest v~lue for various growth characters WaS observed in the 
trench system when compared to pit system of planting. The corresponding 
values were: height of nhc plant -- 172.2, 165.3 cm; number of bearing tillers 
per pl~t -- 9.95, 9.18; number of leaves per plant -- 183.7, 167.8 and num­
ber of panicles per plant -- 19.7. 18.8. The highest value for various growth 
characters was observed in plots in which application of 160: 160:320 kg ~PKI 
ha was carried out. These values and thuse of control were: height of the 
plant -- 184.9, 152.0 cm; number of bearing tillers per plant -- 12.9, 5.3 and 
number of leaves per plant -- 242.0, 116.0. 

2. Soil moistnre 

Soil moisture was higher (15.9%) in the trench system of plantin:g when 
compared to ,that in pit system (14.6 %). The trenches could conserve more soil 
moisture and supplement the plants even during the dry spells. 

3. Yield 

The yield of cardamom (dry) was higher (376.5 kgjha) in the trench 
system of planting when compared tcy the pit system (337.0 kg). The appli­
~ation of 160:160:320 kg NPK!ha resulted in the highest yield of 496.5 kg,h:t 
in trench system as against 455.6 kg in pit system followed by application 01 
120: 120:240 kg NPKlha (465.5 kg in trench and 437.0 kg in pit system, 
respcotively). The lowest yield was observed in control (no fertiliser) (134.6 
kg;ha in trenah and 123.9 kg in pit system, respectively (Talble 9). 
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'fable 9. Yield of cardamom as influenced by sy"tems of planting and fertili>er 
levels -- Table of means A x B means (last column -- A means and 
last 'fOW -- B means) 

Systems NPK fe"tiliser levels (kglha) 
of 
planting 

Pit 
Trench 
Mean 

SEIPlot 
Gen. Mean 
CV (%) 
CD for A 
CD for B 

0:0:0 

123.88 
134.62 
129.25 

40:40:80 80:80: 160 

277.52 388.92 
369.32 416.72 
323.42 402.82 

CD for A x B 

88.00 
356.55 
24.68 
57.102 
90.286 

127.683 

120: 120:240 

437.00 
465.45 
451.22 

Va,lues indicate yield of dry cardamom (kglha) 

160: 160:320 

455.57 
496.47 
476.02 

Mean 

336.58 
376.52 

A positive correlation be,tween yield of cardamom and number of bear­
ing tilJers per plant (0.9662**), number of green leaves per pla.nt (0.9177" *) 

and number of panicles (0.9503**) was observed. The regulation of overhead 
shade had a profound influence on the response of crurdamom to the added 
fertilisers. 
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VII. Water management, stress and production physiology 
in spices 

(General leader A Ramadasan) 

Phy V(813). Characterisation of drought tolerance in black pepper 

(A Ramadasan) 

A preliminary study on 10 cultivated types of It year old vines of 
bl,ack pepper viz., Karimunda, Aimpiriyan, Kottanadan, KaHuvally, Kuthlra­
vally, Narayakodi, Thommankodi, Arakulam munda, Neelamundi and Pan­
niyur-l raised in cemerrt pots (75 x 50 em) in forest soil was completed. Tho 
characters studied were stomatal resistance, traOlspi,ration, leaf water potf.lntj'a,l, 
soil moisture and epicuLicular wax content. A fairly good reJ.ationsihip between 
depicting soil moistJure wd stom",tal resis.t"nce, leaf water potential and trans­
pira~Lon was observed. Further work is in progress. 
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VIII. Pest management 

(General leader T Premkumar) 

Ent XV(S13). Bionomics 01 major pests 01 black pepper and evolving inte­

grated control measures against them 

(T Premkumar, S Devas'1hayam and Jose Abraham) 

I. 'Poilu' bettie Longitarsus l1igripellllis 

1. Screening of germplasm 

Two hundred and forty seven accessions of cultivars from the germ­
plasm cQUec,tion maintained in the nursery were screened for '~heir reaction to 
'poilu' beetlc using a rapid screening technique. Second and third leaves 
from the tip of the vines were severed along with the petiole which were dipped 
in water in a speC'imen 'lube. These ,tubes were kept in insect proof cages. 
Beetles collected from the field were then released into the cages and the feed­
ing marks on the leaves were recorded aHer 24 hrs. Panniyur-I. a known 
highly su=ptible varic·ty was used as ·a check. An index of preference far 
each accession was worked out using the formula: 

Index of prefercncc 

Number of feeding marks 
on the accession x 100 

Number of feeding marks 
on Panniyur-I 

Based on the inuex the acce,ssions were classified into various catt­
garies. Among ·the 287 accessions screened, 145 had an index of 50 and of 
the 145 accessions, 18 had an index of 0 (they were not fed by the beetles). 
These accessions would be screened again. 

Screening of wild relatives of P. nigrum showed that P. altenuatum. 
P. hymenophyl/um. P. longum. P. betel and P. colubrinum were not preferred 
by the pest. 

33 

, 



2. Economk threshold of pest infestation 

The progress in the incidence of berry damage was recorded from 2 
plots with 25 vines each to calculate ,the economic <hreshold of pest infest .. 
8Jtian. Twenty five spikes were randomly selected from each "inc and the 
incidence of infested berries was recorded at weekly inter~als. The rate of 
increase of infested berries in ·the two plots was steady up to November and 
[hmeafiter .the increase was only margin',,!. 

II. Top shoot borer Cydia hemidoxa 

1. Survey for pest incidence 

A survey was conducted in 50 locations in Quilon, Alloppey, Path­
anamthltta, Kottayam and Idukki districts of Kerala to record ,the incidence 
of the pest. The pest was presen.t in all the areas surveyed and the i"fest­
abion n,ngcd from 12-40 per cent. Thirty nine young vin'es (3-4 yea.rs old) 
in 23 locations were also obserrved fOir pCSJt incidence and the infes.tatlion 
varied from 54-90 per coot. 

2. Field control trial 

A field trial with six i"secticides (endosulfan, quinalphos, methyl 
parathion, dimethoate, monocrotophos and phosphamidon -- 0.05 % eac'>' was 
laid out aA Chanaal (Calicwt district) for the control of the pest. Two 'pray­
ings of the insecticides were given. The results indicated that all '~he insecti­
cides were effective in controllin:g ·the pest infestation and there was no signi­
ficant difference between the treatments (Twble 10), 

Table 10. Effeot of different insecticides in the control of top shoot borer 

Inecticide 

Endosulf,an 0.05 % 

Quim!lphos 0.05 % 

Me'thyt parathion 0.05 % 

Dimethoate 0.05 % 

Monocrotophos 0.05 % 

Phosphamidon 0.05% 

O:mtml 

CD (5 % level) 

Figures in ,pwrrothesis are ,transformed values 
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New shoots damaged (9{; ) 

22.2 (28.10) 

18.9 (25.76) 

18.2 (25.28) 

21.6 (27.70) 

18.1 (25.17) 

19.4 (26.15) 

64.9 (53.56) 
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Ent. VIH(81J). Bioecology and control of marginal gall forming thrip., 
Liothrips karnyi Bagnall infesting black pepper 

(S Del'asah.7yam) 

1. Seasonal population of gall thrips 

Studies on the scasollal population of gall thrips conducted at KalpoUa 
(Wynad district) indicated that the pest popul3'tion was high during July to 
September and low during February to Apr_i!. The pest popul»!ion was rut its 
peak during July and minimum during March. 

Studies on the increase in the number of gall thrips within a koaf in 
relation Ito its age indicated that maximum number of individuals occurred in 
galls that were ",boUit 2 mont:hs old. Galls that were more than 7 months old 
did not contain gall thrips. 

2. Seasonal population of natural enemies 

Studies on the seasonal population of three common predators of gall 
thrips were also conducted at Kalpetta. The popul8Jtion of Montandoniola 
moraguesi (Anthocoridae) and Androthrips flavipes (Phlaeothripidae) was high 
during July to September and November; the population of Rhodesiella sp. 
(Chloropidae) was high Juring September and November. Lestodipiosis sp. 
(Cecidomyidae) was observed in low numbers during August to Ootober. 

3. Predatorl potential of natural" enemies 

The life history and predatory potonti'3') of M. moraguesi was studied 
under laboratory conditions. The eggs of the predator were oviposioted into 
the leaf -tissues within the .galls. The duraotio.n of the five nymphal ,instars and 
the prey consumed during each stage was determined. 

4. Other fauna in thrip gaDs 

Studies o.n the sequential occurrence of various other ''''"thropooan 
fauna in thrip galls in relation to its age and population of gaB -thrips were 
conducted throughout the year at K"lpetta. 

5. Field control trial 

A field trial for the control of gall thrips was conduoted a;t Kuppadi 
(Wynad district) with six insecticides viz., cndosulfan, quinalphos, monocroto­
phos, phosphamidon, dimethoate (0.05 % each) and malathion (0.1 o/c). Spray­
ing of various insecticides was carried out during J uIy during emergence of 
new flushes. The trial indicated thalt "t the end of 15 days after trea,tment, 
monocrotophos, dimcthoate and endosulfan were effeotive; at the end of 30 
days afler tre-atment, monocrotophos alone retained its efficacy in controlling 
the pe,t infe,tation. 
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Ent IX(813). Studies on coccids infesting black pepper 

(KM Abdulla Koya) 

1. Survey for pest incidence 

Surveys were CDnducted at Pampadumpara. Thookupalam, Ramakkal­
medu, Koombanpara, Ayyappankovil Mannankandam, Kanhikuzhi, Vella­
thooval, Kumali, Amaravathy, Attapallam, Chackupallam and VazhaJthoppu 
areas of Idukki district and Kuppadi, Pulpally, Chulliodc, Ambalavayal, 
Krishnagiri, East Nadavayal, Panarnaram and Kalpe,tta areas of Wynad district 
of Kerala and various species of scale insects and mealy bugs infes,ting black 
pepper were collected. The scale, insects collected included Lepidosaphes 
piperis, Marsipococcus marsupia/e, Aspidiotus destructor, Pseudaulacaspis sp. 
and [cerya aegyptiaca; the mealy bug collected was identified as Pseudococcus 
iongispillus. The infe,tMion by scale insects was scattered and that by mealy 
bugs was negligible. The perce'l]tages of infe,station by scale insects were 
49.8 and 33.3 in Idukki and Wynad districts. respectively and that by mealy 
bugs were 6.7 and 0.4, respectively. 

2. Bioecology of the pest 

The nature of damage caused by scale insects 
of vines severely infested by L. piperis dried up 
infested lc,aves, laterals, runners, main s.tem and berries. 
leaves and berries. 

was studied. Laterals 
completely. L. piperis 
A. destructor infested 

Acttempts were made to 
crawlers were ?ioked from the 
uninfes,ted rooted cuttings. Thc 
wandering for J or 2 days. 

study the life history of L. piperis. The 
infested vines and released on kaves of 

crawlers fixed themselves on the stem after 

The seasonal abundance of L. piperis was recorded ,at morutJhly in,ter­
vals at Kup?adi (Wynad district). A reduction in the intensity of infestation 
was observed a~ter the monsoon period. 

3. Natural enemies 

Adults and larvae of Cybocepha/us sp. (Nitidulidae) were recorded to 
be predaceous .on L. piperis. An unidentified hymenopteran paras,He was 
also recorded; a single parasite emerged from a scale insect. Both the specI­
mens were recorded from Peruvannamuzhi. 
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IX. Disease management 

(General leader MN Venugopal) 

Path IX(813). Investigations on the rhizome rot disease of cardamom 

(MN Venugopal) 

I. Pathogenicity 

A trial under pot culture was conducted to ~tudy the pathogenicity of 
Pythium vexans and Rhizoctoniu so/ani on primary and sl!condary seedlings 
and grown up plants. The results indicated that hoth the fungi were patho­
genic to cardamom and caused dampiThg off dise'ase in primary seedling st",ge 
and rhizome rot in other Sitages. R. solani was less virulent and the percent­
age of infection was less in older plants, Visible water soaked symptoms 
a.p~arcd 8 and 5 days after inoculation wi,th R. so/an; and P. vexans, 
rcspeotivcl y. 

2. Epidemiolgy 

Pre and post planting monitoring of 16 plantatiDns (up to 3 months) 
indicated that nurseries formed an important source of disease introduction. 
Studies on the incidence and spread Df the disease in relation to rainfall, RH 
a.nd temperature indicated the influence of rainfall on the disease inoid.:nct:; 
more than 80 per cent of the total infections occurred during the monsoon 
period (June-Ootober). 

P. vexans was fe,isolated f,rom 1 and 2 year old dried s.amples of sod 
and plant that were stored under laboratDry conditions. Attempts to reisolate 
P. vexans from 4, 6, 8 and 10 month old partly decayed and dried rhizome 
bits yielded positive results. This indic'ated the possible carry over of the 
fungus to the next season through infected plant debris. 

Various stages of rhizome rot infected plants were examined to ~tudy 

the pattern of symptoms. Eighty twO' per cent of the infected plants had 
symptoms of damage by root grubs or by an un,identified soil pest. When 
such infested seedlings were used as inoculants against P. vexans and R. so/ani, 
the incidence of rhizome rot was to an extent of 80 and 68 per ront, rcspeoti­
vc.1y, This indicated tha,t damage to root, rhizome or suoke.r made the plants 
more vulnerable to rhizome rot infection. 
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3. Standardisation of inoculation techniques 

Attempts were made to standardise inoculatjon techniques with 
P. reXQI1S as the te.s.t pathogen. Myceliall mat, mycelium suspension, infected 
rhizome bits and inoculated rhizome bits were used as inoculum source, 
I noculation in the form of mycelial mat at suckering stage under saturated 
moisture conditions gave a higher percentage (68) of infection. 

;'IIema 1(813). Investigations on plant parasitic nematodes associated with 
cardamom 

(Santosh J £apenj 

Threc new trials were ini~iated during the year. 

1. Pathogenicity trial 

Monoclonal cardamom suckers raised under nematode free conditions 
were planted in 50 cement pots (I m diameter and I m depth) containing 
formalin (2 %) treated soil. The randomized experiment cons-is·ts of 5 ,treat­
men!s viz., inoculation with 0, 100, 1000, 10000 and 100000 nematodes'pot with 
10 replications. Cultures of root knot nematode (M. illcognitoj were estahlished 
using egg masses of infested cardamom roats collected from the field. For 
mass multiplication of the inoculum, they were periodically transferred to tomat" 
plants planted in sterile soil. The ·inocula·tion will be taken up next year. 

2. Field control trial 

~hree ploo(s were identified for 
population level of nematodes in these 
sampling. 

3. Screening of germplasm 

conduoting the field trial. The base 
plots was determined through random 

About 150 monocIon'al suckers (P I) were plan.ted in fumigated soil for 
conducting a preliminary trial to standardise screening techniques. 

Samples of soil and roots were collected at monthly intervals from the 
fidd since November, 1987 at different distances ~rom ,the base of the plant 
and ,at different depths Ito "tudy the population dynamics of root knot nema­
todes of cardamom. 
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X. Refinement of experimentation techniques in spices 

(General leader Jose .\hraham) 

Stal 111(813). Optimum size and shape of plots and blocks for experiments in 
black pepper 

(Jose Ahraham) 

A compact block of 288 (12 x 24) vines was selected at the NRCS 
Farm at Peruvannamuzhi and the field layout was prepared. Data on he,ight 
and diameter of the canopy were rewrded and the vine's were scored for yield 
by the visual scoring technique. The an,alysis of data will be carried out aHer 
recording the yield during harvest. 
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XI. Transfer of technology network 

(General leader AK Sadanandan) 

Exm. 1(443). Training 01 extension and research workers and fanners 

(KM Abdulla Koya, MN Venugopal and VS Korikallthimathj 

The Research Centre organised nine training courses dllring the year at 
Calicut and Appanga,la on different aspeots of spices production ,technology 
(Table Il). The ·training courses were aMended by research and extension 
workers, otlicials of agriculture, horticulture and forest departments and pro­
gressive farmers. Special training on production and processing of ginger was 
also imparted to two officials from Ncpal sponsored by USAlD for Il and 
31 mont!hs res.pectively, at Calicut. 

Table 11. T rainlin,g courses conducted at NRCS, Calicut and Appangala 

SI. 
No. 

1 . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Course 

Spices culHv;lItion 

Spices cultivation 

Management of spices 

Rapid multiplioation 
of black pepper 
Spices production teoh­
nology (excluding 
cardamom) 
Cardamom production 
technOlogy 
'Kahle' disease 
management 
Tcchniques in 
cardamom nursery 
Cardamom post­
harvest technology 

Duration 
and venue 

2 days 
Calicut 
1 day 
Calicut 
2 days 
Calicut and 
Appangala 
2 days 
Calicut 
5 days 
Ca.Jicut 

3 days 
AppangaJ.a 
1 day 
Appangala 
I day 
Appangala 
1 day 
Appangala 
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No. of trainees 

11 

1 

1 

11 

25 

6 

2 

10 

1 

StatejUOl(L 
Iterrttory 

Andaman blands 

Andhra Pradesh 

Kamatalka 

Various States 

Karnamka 

Kamataka 

Kamataka 

Kamai!aka 



At Appangala, apart from tile regula~ tn>lfllllig oourses, seven 1 day 
training courses on catrdamom was impaxted to 169 persons inoluding progressive 
farmers and agricultural officers. 

Extn IV(443). Research-cum-demonstration plots 

r AK Sadanandan and VS Korikanthimath) 

I. Black peppel' 

A field trial was laid out with 13 cultivaTS (11 vines per cultivar and 
planted in a :spacing of 3 x 2 m) "t Peruvannamuzhi to study their relative 
performance. Banana (ov. Poovan) ,.,nd Subabul were planted in Ithe inter 
space for providing shade to the vines. 

Panniyur-I and Karimunda were planted in a 20 year old coconut and 
arecanut garden at Pattampara (Calicut distriat) to demonstrate black 'pepp"r 
based crappilllg systems. Biln,ana was ·grown as a shade crop. Among ,tihe ~o 
va.iotios planted in 1986, 15 and 27 per cent of vines of Panniyur-I and 
Karimunda respectively, fiowered during the first year. 

II. Cardamom 

The national ·avemge yield of oaxdamom is about 60 kglha as against a 
production potential of 850-1000 kglha. Hence researoh-cum-<lernonstmtion 
plots were laid out to study the feasibility of increasing the yield per unLt area 
and no cO'll¥ince ,the farmers about Ille advantages of adopting scientific methods 
d C\lltiv"tion. 

1. Cultivation 'of cardamom in valleys 

This arca offers a great scope for realisiI1g higher yields by virtue of 
retention of moisture almost throughout the year. Cl. 37 seedlings were plan,ted 
during 1985 "t Silver ook estate 1n " spachllg of 2 x 1 m ,.,nd a ma.iden orop 
of 933 kgjha (dry) was obtained during ~he :second year of planting. 

2. Effect of plant population density in gentle slopes 

The trial was laid out "t Madabane esta:te witih .. convootiOl!1Jlll spacing 
of 1.8 x 1.8 m and a closer spacing of 1.8 x 0.9 m. During 1986-87 a 
maid"" crop of 735 kglha (dry) was obtained in ,the c1osoc spacing as a~ainst 
410 kg under lihe conventional spacing. 

3. Perfonnance of cardamom in gentle slopes 

Two demonstration plots, one each <lit Hatlery and Cananoad were main­
tained under irrigated condlitions. At Halery, the trial was initi!lJted during 
1983 by planting with Cl.37 seedlings. An average yield of 541.6 kg!ha (dry) 

41 



Was o]J.fiained during 1985-88 (mean of 3 YOMS). At Canancad, the tri<ll waS 
started during 1982 and am average yield of 675 kgiha (dry) was obtainro dur­
in;g 1984-88 (moan of 4 years). 

4. Perfomlance 01 cardamom in slopes 

Card=om was pJantro at Suntikoppa esbate at a spacing of 2 x 1 m 
during 1983-84 by providing inward bench terracing to conserve soil moisture 
and minimise soil erosion. An average yield of 423.33 kg;ha (dry) was obtained 
during 1985-88 (mean of 3 years). 

5. Perfonnance 01 cardamom in reclaimed marshy area 

The trial was undertaken rut Suntikoppa estate to S<\!udy Ille feasibility 
of cultiv'ation of cardamom in low lying marshy lands unfit for cultivation of any 
o!her crop. Adcqoote drainage was provid"d in the plot and fast growing 
shade tree specics were cstablishro. An average yield of 805 kg\ha {dry) was 
obtained during 1985-87 (meam of 2 years). 

6. Mixed cropping with coffee 

Studies were ini,tiatro ,to find out me production potenti'>1litics of carda­
mom mix crClpped with arabica and robusta coffee. At Surr,likoppa estatc, 
cardamom (Cl. 37) was planted at a spacing of 5.4 x 0.9 m and arabica coffee 
(S-795) at 1.8 x 1.8 m. An avcmge yield of 242.5 and 293.6 kgiha (dry) of 
cardamom and coffee respectively, was obtainoo during 1983-87 (mean of 4 
years) under minfro conditions. Under irriga,tcd condLtiollB the av,crage yield 
was 404 and 314 kglha respectively, during 1984-87 (mean of 3 years). At 
Canancad, oardamOll11 (CI. 37) was pj,anted at a spacing of 1.8 x 1.2 m ihocl­
ween mws of coffee (Terdinia) planted "t 2.7 x 2.7 m. An averagc yield of 
287.5 and 2000 kglha (dry) of cardamom and coffee respectively, was obtained 
during J 986-88 (mean of 2 years). 

Farmers, .trainees, research workers and officials were ""-ken to the 
above plots to convince ,!hem "bout ,ule production potentialities of oardamom 
by adopting scientific methods of oultiv'ation. 

Extn 1(813). a. Increasing prodnction and productivity of black p"pper through 
large scale demonstration of improved technology in fanners 
fields 

(AK Sadanandan, M Anandaraj and Jose Abraham) 

The objective of the field demonstration was to convince the farmers 
that by adopting the improved technology developed "t the Research Centre the 
productivity of black pepper can be inoreasoo. Finty one plots in an aTea of 
80 ha were selected for the ~tudy. A survey of the area selected for the 
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demonstration revealed that 12 per cent of the farmers did not use manures 
for black pepper and 14 per cent applied inorgartic fertilisers. As regards to 
pestioide use, 18 per cont used fungicides against quick wilt whHe 50 per cent 
used insecticides against 'pollu' beetile. However, mulching of vines was 
practised Iby very iCIW. 

The follOWing technologies were demon.tI'ated: 

1. Rejuvenation of gardens using high yielding vines 
2. Balanced nutrient managoment 
3. Shade regulation and mulohing 
4. Adoption of timely plant proteCtion measures 
5. Phyto.anitary measures for ohecking incidence of quick wilt. 

An Advisory Committee consisting of representatives of NRCS, Depart­
ment of Agriculture and other Developmen'tal Agencies was set up for the 
implemental.ion of the programme. The farmers were also trained at the 
Re'seareh Centre on various aspects of cultivation. Inputs sueh as rooted high 
yielding 1:>lack pepper cuttings, ncem cake, bone meal, inorganic fer~ilisers, 

fungicides, insecticides and sprayers, besides technical literature were supplied. 
The orgarlic manures and the ~,,1:>our involved were met by the farmers them­
selves. 'I'he ratio of commitment 'rom NRCS:farmers was 1 :2. 

Impact of tbe programme 

In spite of the prevalent drought during the year, the mem yield of 
black pepper in the experimental vines at Pmnikottur and Pernvanna villages 
Was 1.1 kg:vine (dry) which was 209 per cent more over rontrol. At Pl1thu­
padi, the mean yield of the experimental vines was 1.51 kg\vine (dry) which 
was 303 per cent morc over control (Table 12). 

Table 12. Impaot of field demon.traltion on yield of black pepper 

Locality 
Pre expe.rimentaJ 

Yidld (kg[vine-dry) 

Farmers production EX]J"fimen4a1 

Peruvanrua 0.232 0.356 1.10(209) 
P!1thupadi 0.660 0.375 1.51(303) 

Figures in parenthesis are percent"ge 'increase in yield over farmers practices 

An"lysis of soils in the demonstr",tion plots revealed a substantial incre­
ase in the 1:>uild up of soil nutrie,nts due ,to addi,tion of inputs. The occurrence 
of quick and slow wilt was only 0.3 "nd 1.0 ,per cent roopc<ltively. lruesta,tion 
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oj' 'pol,lu' beetle was brought 
to drought was 2.0 per cent. 
ment was also genorated. 

under complete control. The loss of vines due 
In addition, 10-15 per cent m"'ndays of employ-

Extn 1(813) b. Increasing productivity of cardamom 
demonstration of improved technology 

(VS Korikanthimath and M N Venugopal) 

through large scale 
in fanners fields 

A High Produotion Technology (HPT) programme was ,initiated in 42 
plots in key cardamom growing zones to motivate the farmers to increase the per 
unit production to a level of 800-1000 kglha by utilising the technology avail­
able 'at dIe Research Centre. The data collected on the pre planting status 
(bench mark survey) of the plots scJected revealed ,that the yield level ranged 
from as low as 10 ]Qg to as rugh as 125 kglha, with bhe average being 54.2 
kglha. 

Pla.ruting of cardamom ,in the demonstration plots w,as taken up duril1g 
1986. The establishment of plants was above 90 per cent. During periodical 
visits the farmers were briefed about carrying out various cultural operation." 
fertiliser and plant protection measures as per Ilhe calendar of operations. The 
maiden crop is expected during 1988. 
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All India Coordinated Research Project on Spices 
(Summary Report) 

(Project Coordinator S Edison) 

The All India Coordinated Reseal'Ch Project on Spices (AICRPS) initi­
ated as a combined project on spioes and cashewnut during 1971 was bifurcated 
il>to two independent projects during 1985 and its headquarters shifted to 
NRCS, Calicnt during the subsequent year. The project has 15 coordimlting 
centres located in 9 states and about 45 researoh experimems are being conducted 
on crops such as black pepper, cardamom, ginger, turmeric, coriander, cumin, 
fenugreek, fennel and large cardamom. The project has a provision of Rs. 105 
lakhs during ,the VII Plan. The major objectives of the project are: 

* 
* 

* 
* 

Evolvirug high yielding varieties ",,;s,tant!tolerant ,to diseases and pests 

SandardisMion of agrotechniques for the crops under different 
agroolimatic conditions 

Evolving control measures for major diseases and pests 

Working as an inter-face and feedcback between the Agricultural 
Universities, NRCS and ICAR. 

A brief account of research achievements made by bhe coordinating 
centres during 1986-87 is given below. 

BLACK PEPPER 

1. Chintapalli 

Twenty eight cultivars were maintained in ,hlle germplasm. A CYT with 
nine cultivars from NRCS Was laid out. 

2. Panniyur 

Seven cultivars were added to the germplasm; 70 cultivars 'and 117 wild 
types were maintained in ,the germpla&m. Motphologioal characters of berry 
and spike ,and yield were recorded for the 50 cuhivars that have begun 10 yield. 
Intervarietal cro~sing involving seven parental combinations was carried out for 
evolving high yielding varieties. The yield of promising varieties (de,veloped 
from intel"Varie,tal crossing carried out e"rlier) was recorded. A comparative 
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yield trial (CYT) involving seven promlslOg cuhivars and 'a multilocation trial 
(MLT) involving nine cultivars was in progress. A new CYT with four cultures 
from Pan,niyur, three seleotio!llS from NRCS and few local ohecks was initialed. 

An 1rrigation-cum-fertiliser trial on Panniyur-I ,and Karimunda was 
initiated. 

Studies on epidemiology of quick wilt carried out over a period of 10 
years indicated that a significant and positive correlation existed Ibetween disease 
incidence and rainfall, numlx:r of rainy days and relat.ive humidity; the cor­
relation Ibetween disease incidence and maximum temperature and sunshine 
hours was significant and negatiVe. A multiple linear regression equation Ibased 
on disease incidence and weather parameters was developed which was a su!tablc 
model for prediction of the disea;;e. Field trials for ~he control of quick wilt 
involving application of Bordeaux mixture, copper oxyohloride, Ridomil. 
Capt,arol and Aliettc were in progress. Application of neem cake and .Jime 
reduced collar infection of vines in farmers' fields. 

3. Sirsi 

ThirDeen cultivars were added to the germplasm; 52 acceswo!1Js includ­
ing cultivated ,and wild types were mainlnined in the gormplasm. A CYT 
involvinlg four cultures from Panniyur, three sdections from NRCS and a few 
local checks was initi"bcd. 

An irrigation-cum-fe.ctiliser ,trial on P,anniyur-I and Karimunda was 
initiated. 

Field trials for the con~rol of quick wiLt involving application of Bordeaux 
mix.ture, copper oxychloride, captafol, R,domi! and Aliette were initiated. 
Tri"ls involving application of neem cake, Hme and Thimet for the control of 
slow wilt were in progress. 

CARDAMOM 

1. Mudigere 

Eighty four ,accessions were maintained in the germplasm. In 'Ihc pre­
liminary evaluation of olonal progenies of 25 accessions, K-4 had the highest 
number of suckers (l8Iclump); NPK-6l8 yielded 'the highest (327 g:clump-green), 
followed by NPK-469 (286 g). The yields in CL-683, CL-679 and CL-726 
were 58.6, 50.6 and 23.0 per cent more over the control P-l, respectivelY. 
S,tudics on .the compar8Jtive pel'formance of clofral and seedling progenies indi­
calted that there were not much differences between the two. In the ML T of 
selected clones, no significant difference was observed among the entries for 
yield. In hybridisation tria.!s, 40 promising selections were identified. 
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All India Coordinated Research Project on Spices 
(Summary Report) 

(Project Coordinator S Edison) 

The All India Coordin'Med Research Project on Spices (AICRPS) initi­
ated as <a combined projeot on ,spires and cashewnut during 1971 was bifurcated 
into ,two independent projects during 1985 and its headquarte,rs shifted to 
NRCS, Callout during the subsequent year. The project has 15 coordinating 
centres locMed in 9 states and about 45 researoh experimenls are being conducted 
on crops 'such as black pepper, cardamom, ginger, turm-elfie, coriander, cumin, 
fenugmek, fennel and large cardamom. The project has a provision of Rs. 105 
lakhs during ,the VII Pian. The major objeotives of the projeot are: 

* 
* 

• 
* 

Evolving high yieJding varie,ties resistantitolerant Ito diseases and pests 

Sandardisaltion of agrotechnlques for !he crops under different 
agroolimatic conditions 

Evolving control measures for major diseases and peSts 

Working as an inter-face and feed "back between the Agricultural 
Universities, NRCS and ICAR. 

A brief account of rcso"rch achievemenlJS made by !he coordinating 
centres during 1986-87 is given beJow. 

BLACK PEPPER 

1. Chintapalli 

Twenty eight cu],tivars were maintained in ,"he germplasm. A CYT witih 
nine cultivars from NRCS waS laid out. 

2. Panniyur 

Seven cultivars were added to ~he germplasm; 70 cultivaJ1S ·and 117 wild 
types were maintained in the germplasm. Motphologioal characters of berry 
and spike and yield were recorded for ,the 50 cul<ivars ,\:h",t have begun !co yield. 
lntervarietal cros,sing involving seven .parental combinaitions was carried out for 
evolving high yielding varieties. The yield of promising ""rieties (developed 
from intervarie;(al crossing oamed out earlier) was recorded. A comparative 
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yield trial (CYT) involving seven promising cultivars and 'a multilocMion trial 
(ML n involving nine cultivars was in progress. A new CYT with four cultums 
from Panniyur, three selections ~rom NRCS and few local ohecks was initiated. 

An irrigrution-cum-fertiHser trial on Panniyur-I and Karimunda was 
initiated. 

Studies On cpidomiolO'gy of quick wil,t carried out over a period of 10 
years indicated that a significan,t and po&itive correlation existed between disease 
incidence and rainfall, number of miny days and relative humidiity; the cor­
relation between disease incidence and maximum temperature and sunshine 
hours was significant and negative. A multiple linear regression equation based 
on disease incidence and weather pMameters was developed which was a su"able 
model fO'r prediotion of the disease. Field trials for the con~rol of quick wilt 
involving application of Bordeaux mixture, copper oxychloride, Ridomil. 
Capt,afol and Alieltc were in progress. Application of ncem cake and lime 
reduced collar infeotion of vines in farmers' fields. 

3. Sirsi 

Thinteen cultivars were added to the germplasm; 52 ,acces,,;ons includ­
ing cultivaited and wild types were main>lained in ,the germplasm. A CYT 
inva-Iving four cultures from Panniyur, three se,lectioI1s from NRCS and a few 
local checks was initiaited. 

An irrigation-cum-fc.rtiliser ,trial on P,anniyur-I and Karimunda was 
initiated. 

Fi.,]d tria:ls for the control of quick wilt involving applioation of Bordeau,< 
miJ<ture, copper oxychloride, roptafoJ, Ridoma and Ali"tt" were initiated. 
Trial, iI1volving application of neem cake, Hme and Thimet for ,the control of 
slow wilt were lfi progress. 

CARDAMOM 

1. Mudigere 

Eighty four accc>sions were maintained in the germplasm. In mhe pre­
liminary evaluation of clonal progenies of 25 accessions, K-4 had the highest 
number of suckers (18Iclump); NPK-618 yielded 'tihe hillhest (327 glclump-grecn). 
followed by NPK-469 (286 g). The yields in CL-683, CL-679 and CL-726 
were 58.6, 50.6 and 23.0 pcr cent more over the control P-l, respectively, 
Studies on the comparative performance of clonal and seedling progenies indi­
calted that there were not much differences between the two. In the MLT of 
selected clones, no significant difference was observed 'among the entries for 
yield. In hybrid,sation trials, 40 promising selectioI1s were identified. 

46 



In ·the old NPK trial, application of N an: 50 kgiha was optimum for 
sucker produotion. A new NPK trial was in progress. The doociency 
,symptoms ()If trace clements such 'as Mn, Zn, el, Cu, and Mo were studied 
under hydroponics. 

The performance of 12 elones under moisture stress and the physiological 
changes occurring in them was studied. The Relative Water Con.tent (RWC), 
Leaf Area Index (LA!) and Dry Mabter Production were determined during 
the period under stress. Clone P-6 had a higher RWC compOil'ed to ·the overall 
mean during the drier months. 

S~dlings raised from seeds treated with EMS, seedlings raised ·from 
P-l and disease free clumps collooted from heavily infe,ted garoens were 
screened against the 'katIe' virus. 

Sampling procedures for estimMing ~he population of thrips on plants 
were standardised. The biology of thrips was ,tudied. In control trials with 
10 insecticides, though all Were effective, Nuvacron and Thimet were the best. 
Trials to determine the number of sprays required for controlling thrips were 
in progress. 

2. Pampadumpara 

Twenty nine cultivated and 18 wild types were maintained in the !)Crm­
plasm. Biometrical characters and yiDld were recorded for the cultivated types. 
The yield was highest in PV -2 (242 g:plant-<lry). In the ML T, die highest 
yield (115.9 glPlant-<lry) was obta.incd in PV-l. In the trial on selection of 
high yielding plants from the existing population, the yield was highest in 
PV-77, S-1 and PV-440 among the 19 Vazhakka, 22 Malabar and 24 Mysore 
types, respectively. 

Trials to 'tudy .the eff",,( of soil stirring and leaf mulching and NPK 
were in progress. 

gress. 
to the 

Trials for the control of 'azhulGkal' disease w1th fungicides were in pro­
Healthy plants collected from 'k"tJte' disease affected areas succumbed 
disease on artificial inoculation w1th viruliferous aphids. 

Trials to determine the optimum dose of decamethrin (Decis) for the 
control of thrips and also .he efficacy of MIT 505 (Ethion) in the cOnltrol of 
thrips and shoot bore·r were in progress. 

3. Yercaud 

TWCThty three accessions were maintained in the germ plasm; 101 clonal 
units were colleoted from surveys conducted in Kolli hills. Forty five clonal 
progenies of vhree high yielding clumps of Malabar type were under evaluation. 
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In ,the MLT, APG-7 yielded lthe highest (260.8 kglha-green), followed by local 
Malabar (170 kg) among the eight entries evalu"'tcd. Hybridisation was initiated 
in the Malabar types ba,sed on the sh"pe of the capsule and I 085 crosses were 
made. 

GINGER 

1. Pottangi 
Eighty four collections in the gcrmplasm were evaluated "nd among 

them Jamaica yielded .the highest (2.61 kgl2m' bed) followed by Wynad local 
(1.74 kg). Recovery of dry ginger was maximum (34%) in PGS-16. 

In trials on intercropping (wi·th the ginger cllitivar PGS-35) with niger, 
french be",n, black gram and horse gram, the highest yield (5.5 t:ha) and income 
was obtained in the pure crop followed by intercmpping with frenoh bean 
(4.69 tlha of ginger and 0.43 tlha of french 'bean). In another trial, removal 
of mother rhizomes before harvest affected the growth of plants and resuJted in 
reduced yields. 

2. Solan 

Thirty two coHections in ,the gennplasm were evaluated for yield, ginger 
oill and crude fibre content. The yield was highest (6.95 kgl4 x I m bed) in 
SG-666, fcHowed by SG-638 (5.8 kg). SG-568 and Nadia had ,the highest 
(2.5%) ginger oil content; crude fibre content was highest (9.12%) ,in SG-55!. 

In the (rial with different muJches, mulching with pine needl"ss com­
bined with application of farm yard manure yielded NJe highest (9.57 loglplot). 
In another trial, seed rhizomes weighing 20-25 g promoted better growth of 
plants and rC'Sulted in higher yields. 

Thirty two ouItivars were screened again,;t 'rhizome rot and <two of ·them 
(SG-666 and SG-503) were found resistant. Trials involving seed treaUllent 
with Captai, Captafol, Dithane M-45 and hot water for the control of rhizome 
rot were initiated. 

3. Vellanikkara 

In ~he MLT wHh 10 pronusmg ty.pes, the highe't yield (5.981 kg,l 
sq m) Was obtained in Nadia, followed by Bajpai (5.950 kg). Recovery of dry 
ginger was highest in Bajpai and Narasapattam (24 %). 

Field ,trials conducted for the control of rhizome rot involving appli­
cation of Captaf, Ca.ptafol, Dithane M-4S and Ohe,.tnut compound indicalted that 
there was no signi.ficanlt difference among the treaUllents. In trials on seed 
treatment wivh CaPtaf' Captafol, Dithane MAS and hot water for the control 
of the disease, none of the treatments affected genrnination. 
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TURMERIC 

1. Jagtial 

Evaluation of 50 collections available in tbe germ plasm was initiated. 

2. Pottangi 

Evaluation of 150 collections indicated ~hat tbe 
PTS-55 and Amritapani (9 kgl3 m'). Recovery of dry 
(33 %) in PTS-48. 

yield was highest in 
ginger was highest 

In trials on intercroppmg (with the turmeric cultivar PTS-24) with niger, 
french bean, black gram and horse gram the highest yield (21.86 tlha) and 
in come was obtained in tbe pure crop followed by intercropping with niger 
(20. I 2 tlha of ginger and 0.09 tlha of niger). 

3. Solan 

Evaluation of 46 coliections indica.ted tha« the yield was highest (10.9 
kgjplot) in ST-291. 

Ten cultivars were screened under field conditions against the leaf rot 
pathogen Taphrina maculans and all of them were susceptrble . 

4. VeUanikkara 

Thirty ,types were evaluated in two field trials; Chayap3Jsupu and 321 
Ethamukala yielded Ihe highest (8.60 and 8.65 kgl2 m' respectively) in these 
trials. 

A new MLT with 12 high yielding types obtained from different centres 
was initiated at YeHanikkara, Solan, Ja.gti3Jl ,and Coimbatore. 

CORlANDER 

1. Coimbatore 

Onc hundred a.nd twenty ,accessions were main tained in !he 'germplasm 
and growtb and yield characters were recorded. In the inrtia1 evaluation trial 
(lEn witb 18 accessions, !he highest yields were obtained in Ace. 335 (575 
kglha) and JC-Ill (260.5 kg) during rabi and kharif seasons, respectively. In 
the CYT witb 17 entries, analysis of pooled d"ta for 5 years (1982-87) indi­
cated that ·tbe highest yielder was 0>-2 (369.8 kglha), followed by Ace. 695 
(337.5 kg). 

One hundred' Md twen.ty lines were screened againlSt grain mould and 
ruM were -susceptible. Fusarium sp., Alternaria sp., Curvularia sp. and Helmin­
thosporium sp. were isola.too from diseased samples. The incidence of willt 
and powdery mi·ldew was recorded in the accossions under ~he CYT and lET. 
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The incidence of wilt was higher durmg rabi and Co-I was least infe.ted. 
Powdery mildew was absent durN1g kharif and a .severe outbreak was observed 
during rabi. UD-373 and UD-374 appea:red to be mOfe tolerant to the disease .. 

2. Guntur 

One hundred 'and twenty accossions were evaluated for yield; the yield 
was highest (438 kgiha) in Gadwal followed by Cuddapah (428 kg). In the 
lET of 18 promising lines, the highest yield (321 kglha) was oblained in Adoni, 
foLlowed by AS-176 (300 kg). In the CYT of 19 entries, CS-2 was 'the higher 
yiclder (352 kglha), followed by Co-2 (336 kg). 

In the trial to determine the responiSC of coriander to phosphorous, IllC 

highest yield (339 kglha) was obtained in the treatment where 40 kg P,05jha 
was applied. However, the differences 'among the treatments were not signi­
ficoot. In the companion cropping trial, the highest income (Rs. 83791ha) was 
obtained by sowing coriander along with half the seed rate of mustard. 

3. Jagudan 

Three hlUldred and one entries were maintained in <the germplasm and 
growth and yield oharacters were ['C<Omded. Among ,the 13 entries evaluated, 
the highest yield was obtained in GAU Coriandcr-2 (1495 klglha) followed by 
CS-2 (1458 l<g). The percentage of volatile oi,1 waS highest (0.2 %) in the 
former. 

4. Jobner 

One hundred and ninety five accessions were maintained in the germ­
plasm. In the MLT with 18 entries, the yields were higher in UD-374 (5.65 
qlha) and UD-41 (5.35 qlha) and were significantly superior to .~he local Check 
(5.28 qlha). 

Trials with growth regulators and cow dung slurry on germination 
indicated that treatment with the latter enhanced germination. 

Amo[}Jg ,the 63 germplasm ontrios screened against stem gall disease in 
the field, 23 were free from the disease. 

CUMIN 

1. Jagudan 

One hundred and fifty seven entries were maintained in the germ plasm 
and observations on growth and yield were recorded. Evaluation of eight 
onmes indicated that MC-43-73 yielded ,the highest (808 kglha) followed by 
UC-208 (784 kg). 
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Among the 30 entries evaluated against wilt, EC-I09635 was moderately 
tolerant. In Ille trial wi.th cUfferent O'il cakes and fungicido, nO'ne of the treat­
ments were effective in corrtrDHing wilt. Trials Drr the effect of crop rotation 
on yield and incidence of wilt were under progress. 

2. Jobner 

Eighteen lines were mainta.incd in the germpla6m under muslin clO'th 
chamber. UC-198 and UC-199 perfO'rmed better amO'ng t1he 12 entries evalu­
ated. Plants from F2 generation Df UC-19 x UC-198 and M2 generation Df 
U-19 treruted wit!h gamma rays were evaluated fDr yield and resi&tance to' wilt. 

In the fertiliser trial, applicatiO'n Df 30 kg Niha (after first weeding and 
hoeing) and 20 kg P,O,;ha (during sowing) resu!Jted in higher yields. Control Df 
weeds by herbicides or by hand weeding was essential fDr realising higher 
yields. 

Tn the trial wit!h different 0'11 cakes (ncern, cO>ttDnseed, castO'r and mustard) 
in combination with Bavistin and Captan, none of the treatments were effective 
in contrDlling wilt. However, increa", in the dosage O'f oil cakes resulted in 
higher yields. Ex'pe'fiments O'n ·the effect of crop mtation on yield and incid­
ence of wilt were in progmss. The pathogenicity Df Fusarium oxysporum 
cumini Wa6 established. Attempts were made to isolate the toxin from the 
culture filtrate of the fungus. 

FENNEL 

1. Jagudan 

One hundred and eighty two lines were maintained and O'bserved for 
growth and yield characters. In Ille MLT with .seven lines (with PF-35 as a 
check), Gujarat Fennel-1 yielded the highest (1881 kglha) which was 15.4 per 
cent higher than the check. 

2. Jobner 

One hundred and twelve lines were maintained in the ·germplasm and 
observed fDr growth and yield characters. In the ML T with .ix lines, the 
highest grain yield w~s obtained in UF-90 (10.34 qlha) followed by UF-lOl 
(9.12 qlha). Analysis of essential 0'11 contents in seeds of six promising vari­
eties indicated thatitmnged from 0.3 - 0.8% and was hi.ghest (0.8%) in UF-112. 

In fertLliser trials application of N .at 90 kglha incmased the grain yield. 
Picking of umbels at fun length size of fruits was ideal fDr obtaining a better 
quality Df seed. 
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FENUGREEK 

1. Coimbatore 

Sixty accessions were maintained and various biometrica1 chamoters 
recorded. In the CYT with 14 entries, pooled yield data for 6 years (1981-87) 
indicated that Co-1 performed better than others yielding 350.2 kg[ha followed 
by Ace. 1084 (249.5 kg). 

In trials against root rot involving 'applicllJtion of organic amendments, 
trerutment with the antogonistic fungus Trichoderma viridae 'and the fungicide 
ca"beadazin 0.1 %, the treatments reduced ,the disease incidence appreciably 
and increa,sed yields. None of ,the entries in 1I1e CYT, lET and germplasm 
were resistant to the disease. 

2. Guntur 

SilCty entries in the germplasm we,re evaluated; the highest yield was 
obtained in Methi-3 (568 kg[ha) followed by Bolpur local (518 kg). In the 
CYT with eight entries, the highest yield was obtained in Cool (512 kgiha), 
followed by GF-I (462 kg). 

3. Jagudan 

One hundred and seventy entries were maintained in rhe germplasm 
and obscTVations on growth and yield were recorded. In the MLT, none of 
tbe 11 entries ("sted showed significant differences in seed yield; however, the 
grain yield was highest (1846 kg[ha) in Co-2.(TG-1084). 

4. Jobner 

Evaluation of 24 entries in 1I1e lET indicated that UM-67 yielded the 
highest (8.43 q[ha) followed by UM-9 (6.58 q). Sixty five M5 progenies and 
seleotiOons from the germplasm were c\Caluatod for yield and reaction ,(00 powdery 
mildew. Grain yie,ld was highest (11.12 q[hal in 30 kr-l07, fo,llowed by 
20 kr-l1 (10.43 q). Seven ent:ries were resistant tOo powdery mHdew disease. 
In the MLT with 10 e,ntries, UM-118 -and UM-I17 were superior and IDlerant 
to mot rot; the 131t'(er was tolerant to powdery mildew aI,so. 

Among 'the 34 entries screened against root knot nematode, UM-34 and 
UM-35 were resi""",,t. 

LARGE CARDAMOM 

1. Gangtok 

Four types were caollleeted and added to the 21 existing types in the 
germp1asm. EvaluatiDn of six oultivars in a CYT was in prDgress. 

Surveys were initiated to study ,the incidence ,and extent of damage by 
viral diseases. A new fungal leaf spOot disease was idenhfied. EvalullltiDn of 
fungicides against 1I1e disease is in progress. 
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Ad hoc Research Scheme 

CoUection, conservation and cataJogning of genetic resources of Piper nigrum L. 
(black pepper) and related species 

(Romeo Alex' and VV Radhakrishnan*) 

1. Collection of gennplasm (cuItivars) 

Black pepper growil1Jg areas ;n five diMricts of Kerala and Karnataka 
weore surveyed for collection of germpla'sm and 158 col!ections were made. 
These were planted in the nursery at the NRCS Farm, Peruvannamuzhi (Table 
13). In addition, specimens were also coUeated for preparation of herbarium. 

Table 13. Collection of black pepper germplasm (cultivated) 

Area No. of collections Promising cultivars collected 

Idukki dislrict 25 leemkamundi, Marampadalhi, Aimpiri­
yan, Thevarunundi, lrumaniyan 

Cannanore di"trict 19 

Calicut distriot 7 

Palode (Trivandrum district) 14 

Sagar (Shimoga dislrict) 26 

2. CoUection of wild Piper spp. 

ValiakaITiakkaclan, Chettikodi, Kari-
munda, Arakulam munda 

Ka],luvally, Karimunda, ArakuJam 
munda, Perumkodi 

KOltanadan types 

Sagar, Sidhapur local, Doddi:gya, 
Masur local 

Survey,s were organised to forest ranges of Nelliampathy, Idukki and 
Wynad in Kenlla, Kanyakumari district of Tamil N adu and Kodagu and Sagar 
areas in Karnataka and 123 ooUect,ions were made. These were planted in the 
nursery Peruvannamuzhi (Table 14). Specimens for herbarium were also 
collected wherever ,po,,'ble. 

* Research fellow 
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Table 14. Calle>etion of wild Piper 'pp. 

Area No. of collections Species coUe>eted 

NclliarnpaJthy (Pa1llhat district) 39 

Idukki distriot 

Wynad di.trict 

Kodagu distriot 

Sagar (Shimoga district) 

Nagcrcoil(Kanyakumari 
district) 

NOI'th eastern hUt region 

10 

12 

8 

16 

24 

14 

P. nigrum, P. longum. P. atlmuatum 
P. mullesua 

P. nigrum, P. galeatum 

P. atlenuatum, P. triclJOstachyoll 

P. hymenophyllum, P. attenuatum, 
P. trichostachyoll 

P. betel, P. Iligrum, P. atlenualum 

P. hymenophyllum, P. nigrum, 
P. atlenualum, P. longum, P. argyrophyllum 

P. nigrum, P. betel 

3. Establishment of germplasm conservatories 

Two gormplasm conservatories were eMablished, one each far the culti­
vated and wild types. As many of nhe wild species are adapted to the humid, 
fore,SiI: conditions at high elevatiol1Js their establishment was found .to be difficult. 
An alternate site for maintenance of the germplasm has been selected at Appan­
gala (NRCS Cardamom Research Centre) in Kodagu district. At present 120 
accessions of Piper spp. have established in the wild germ plasm conservatory; 
236 cultivated types were planted in .the gennplasm field. 

4. Study of herbaria 

A herbarium of Piper 'pp. is being established at the Resoal'oh Centre. 
The collections were idenotificd and classified and were found to consist of the 
following species: Piper altenuatum, P. galealum, P. hookeri, P. hymenophyllum, 
P. longum, P. mu/lesua, P. Irichoslachyon, P. schmidtii and P. silentvalleyensis' 
Taxonomic descriptions of these species were made. 

S. Anatomicaf studies on Piper spp, 

StOOl, leaf and root aIlatomy of P. nigrum, P. longum, P. altenuatum 
and P. hymenophyllum was studied. Epidermal morphology and stomata! char­
aoters of various species were ailso ,studied. StomaW ontogeny was studied in 
relation to P.longum, P.altenuatum. P.nigrum. P. colubrinum and P.hymenophyllum. 
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Tissue culture for rapid clonal multiplication of elite plants (cardamom) 

(KV Sa}i' and Regy Lukose) 

1. Clonal multiplication of elite lines 

About 2900 cultures were produced from 18 lines and out of these. 450 
were tmnsfened to soil using the following method whiah was standardised 
during the yeM. In vitro plants were transferred to White's liquid medium 
;upplemented with NAA for rooting. They were then transferred to auto­
c1aved soil-vermiculite mixture (1:1 v]v) in polybags kept in the laboratory 
under OO1I'trolled light, 'temperature and ,humidity conditions. Hoagland's solu­
tion wa,s ilUpplied rut 3 day intervals instead of watering. These plants were 
transferred to ,the cage house after 10 days. Out of 450 plants, about 40 died 
due to poor rooting and establishment while the rest are growing ,«tisfactorily 
in the cage house and in the field. 

2. Comparative yield trials 

A CYT was laid out during October in a CRD with 12 pllllllts per plot 
with 8 replications for .assessing the field perform.anee of ,ti&sue cultured /Seed­
lings over seedlings and suckers using 0.37 materials. Another CYT was 
laid out during December using monoclonaU tissue cultured material (P,), mono­
clonal suokers muhiplied in field (P,) and ,seedlings of P, Mudigere, in a RnD 
with seven replic"tions and nine plants per plot. 

3. Callus cultures 

Callus cultures were established from different origins viz., rhizome and 
apical meristem. Work is in progrMs to Te'generate plantlets from the callus. 

• Researoh feHow 
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Estimation of crop losses tn spices 

Path 11.4(813). Crop loss survey on quick wilt of black pepper 

(M Anandaraj, R Balakrishnan, RN Brahma and Jose Abraham) 

OBJECTIVES 

I . To estimate the crop loss due to quick wilt of black pepper caused by 

P. palmivora MF 4' 

2. To identify the constraint, in the cultivation of black pepper. 

TECHNICAL PROGRAMME 

1. CoLIection of basic data on cultivallion of black pepper from agricultural 
census records. 

2. Classification and selection of villages aJIld black pepper gardens. 

3 . Survey of selected gardens and enumeration of data on the incidence of 
quick wilt for consecutive years. 

4. CompHation and analysis of data. 

MATERIALS AND METHODS 

1. Survey 

The survey w~s conducted in OalicUlt and CannaJllore districts of Kerala, 
which ~e important blaalc pepper growing areas. The design of the sUTVey was 
that of stratified multi&tage. In Calicut district, the village, were classified 
into three catogories viz., (hose with large, medium and small sized black pepper 
gardens. The fimt two cailegmies were seleoted for ·the ~urvey; three vilJages 
in the first stratum and four in the second were selected (Table 15). Tn Canna­
nore distriot, the villages were classified into four strata based on the popul­
ation of vines available viz., I. > 1,00,000 vines II. 30,000 to 1,00,000 vines 
III. 10,000 to 30,000 vines IV. < 10,000 vineos. From each str<l!(um four 
villages were selected all .candom (Table 16). 
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Table 15. List. of villages surveyed in Calicut district for estimation of crop 
Joss causOO by quick wi! t 

Stratum 

I 

u 

Village 

Naripe.tta 
Peruvanna 
Pudupady 
Tiruvarnpadi 

Chengroth 
Puttur 
Kumaranellur 

Table 16. List of viUages surveyOO in Cannanore district for estimation of 
crop loss caused by quick wilt 

Stratum 

1 

II 

III 

Village 

Pan.ap~ha 

Pariyarurn 
Panniyur 
Eruva,sy 

Kadaunapally 
Panoor 
Pattiam 
Srookandapuram 

Kandamkunnu 
Eruvetti 
Peralam 
Talipararnba 

In Calicut district five clusters were chosen in each selectOO village, 
each comprising of five contigous survey sub-divisions; four clusters were 
chosen in each selected village in Cannanore distriot. The selectOO gardens were 
visited ,for <three consecutive years (1982, 1983 and 1984) in Calicut district 
and two years (1985 and 1986) in Cannanore district. Data on total number 
of vines present, number of vines affected by quick wiH, cultural practices 
followed and incidence of other pe.sts and diseases were recmded. For esti­
mating d1e yield, the visual scoring method of Balakrishnan and Jose Abraham 
(1986) Was adopted. For this purpo,se neighbouring vines of the same cultivar 
and similar canopy to d'l"t of ,the wilted vines were selected. 
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2. Estimation procedures 

The estimates on mean number of vines lost, Joss in production and 
percentage disease incidence were obtained by standard mDthods (Sukhatme 
and Sukhatmc, 1976). For computing "he number of vines lost and the total 
loss in yield, the data from Agricultural Census Records (1981-82) of Direct­
orate of Statistics, Govcmment of KeTala, were used. 

RESULTS AND DISCUSSION 

The mean number of vines lost in each 'Survey ,swlKlivlsiOill and the 
estimared yield loss in Calicut and Cannanore districts aTe given in Talbl"s 17 
and 18, respectively. The average disease incidence in Calicut and Cannanore 
districts was 3.2 and 9.4 per cent, respectively. The estimated loss in yield in 
these districts was 119 and 905 metric .tonnes, ~e.pectively. In earlier 
reports, vine deaths up to 30 per cent in individual gardens have been reported. 
During the pmsent survcy up to 95 per cent disease incidence was recorded in 
Cannanore district. 1lhough the disease is serious, ·the farmers did not take up 
prophylactic measures; a few had spcayed Bordeaux mixture to 'the vines after 
noticing the disease. In some gardens where black pepper is cultivated as a 
monocrop, once the disease occurs the vines are removed ,and the area is planted 
with rubber, coconut etc. In most of the gardens black pepper is grown as a 
mixed crop along with areeanut 'and coconut. Cultural operations such as 
digging damaged t:he tender feeder root system of the vines which aggravated 
the severity of foot rot. Keeping the interspaces clean by regular digging and 
removal of weeds added to the quicker spread of cl1e disease to adjacent vines. 
The spread was restrioted in areas whore grass[weeds were present in interspaces 
and in gardens where no tilling was done. 

Table 17. Estimates of quick wilt disease incidence and loss in yield of black 
pepper in Calicut district 

Disease No. of vines Total vines lost Loss in yield 
y- incidence lost i survey in the district (mt) 

(%) sub-division ('000) 

1982 5.45 4.48(1.16) 346.68 209.7 

1983 1.92 1. 22(0 .43) 105.96 72.6 

1984 3.73 1. 61(0.22) 132.87 86.6 

Mean 3.70 2.35(0.42) 188.95 119.6 

Figures in parenthesis are standard errors 
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Table 18. Estimates of quick wilt disease incidence and loss in yield of black 
pepper in Cannanore distriot 

Disease No. of vines Total vines lost Loss in yield 
Year incidence lostlsurvey in the district (mt) 

(%) sub-division ('000) 

1985 8.3 12.3(3.6) 1313 .28 1288.6 

1986 10.4 5.0(1. 3) 719.57 521.2 

Mean 9.4 8.7(2.5) 1016.42 904.9 

Figures in parenthesis are stand,ud errors 

CONCLUSIONS 

Quick wilt of black pepper caused serious economic losses. It was 
estimated ,that 119 and 905 metric tonnes of black pepper were lost every year 
in Calicut and Cannanore districts. respectively. S°ince black pepper is culti­
vated as a subsidiary crop, neither fertilisor application nor prophylactic meas­
ures for controlling ,the disease were undertaken. 
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Rhizome rot of ginger and turmeric I 

Ent VII(SI3). Studies on rhizome maggots in ginger and their role in rhizome 
rot 

(KM Abdulla Koya) 

OBJECTIVES 

The project was undertaken to study the bioecology of rhizome maggots 
infesting ginger and to determine their role in rhizome rot. 

TECHNICAL PROGRAMME 

I . Survey of major ginger growing areas in Kerala for collection and 
identification of rhizome maggots. 

2. Studies on nature and extent of damage caused by rhizome maggots 
and microorganisms associated with rhiwme rot. 

3 . Bioecology of major species of ·thizome maggots. 

4 . Role of rhizome maggots in rhizome rot. 

MATERIALS AND METHODS 

I. Survey 

Surveys were conduoted in ginger growing areas in Wynad, Cannanore, 
Pathanamthi.~ta, ldukki, Kottayam and Emakulam districts during November 
1984 and Quilon, Trivandrum, Malappuram, Pal ghat, T-richur and Ga1icut dist­
riots of Kerala during September to December, 1985 to record -the incidence of 
rhizome maggots.Duril11g Ihe ,survey, 195 gardens selected at random, wae 
visited and 767 sample·s (healthy and diseased) were colleoted and brought to 
the laboratory. The maggots·in the samples were extracted and cultured for 
identification; the pathogens were isolated on potato dextrose and corn meal 
agar media and ide·ntified. Observations on the incidence of rhiwmc rot and 
the maggols associated with them were also recorded in the field. 
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2. Bioecology of Mimegralla coeruleifrons 

a. Life history 

Females of M. coeruleifrons were collected from the field and released 
in cages of I x I x I m size corutaining glass troughs filled with soil for egg laying. 
The adults WeTe fed with diluted honey soaked in cot~n wool. The eggs 
were oolleoted and placed in petri plates for hatching. Crushed ginger rhizomes 
were provided as food material for the hatching rhizome maggots. As the 
moulten skin of the maggots could not be traced out from the food material. 
the mouth hoole was measured from the first day of hatching to pupartion to 
determine .the different instars. Measurements of egg, larva, pupa and adults 
were recorded. Snadies on mating and oviposition were carried out in the 
field and under green house conditions. The ,altemMe hosts and natural 
enemies were recorded. The mode of survival during the non crop season was 
.tudied. 

3. Role 'of rhizome maggots in rhizome rot 

a. Studies under pot culture 

Ginger plants (cv. Maran) were raised in earthen pots of 25 em dia­
meter filled with 3 kg of sterilised soil. Seed ginger (25 gipot) was sown after 
surface sterilisation with mercuric chloride 0.1 %. The pots were maintained 
in insect proof cages of 1 x 1 x 1 m size. The treatmcn'ts included, 1\ - release 
of adult M. coeruleifrons, T, - inoculation with P. aphanidermatum and release 
of adu1t M. coeruleifrons and T, - inoculation with P. aphanidermatum. The 
treatments were effected 2 months after sowing. The pots (15 numbers) under 
each tre'atment were enclosed in ,separate oages. The occurrence of the disease 
and the maggots in the rhizomes under various ~reatments was recorded. The 
experiment 'Mas conducted for two years (1985 and 1986). 

b. Field trials 

The field trial was laid out 'rut OheJavoor in a CRD with eight treatments 
replicated four times. Ginger plants (cv. Maran) were raised in beds of 1 x I m 
size with 16 plantsibed. The treatments were T, - drenching fungicide + release 
of adult M. coeruleifrons under cage, T2 - release of M. coeruleifrons under 
cage, T, - drenching fungicide, T. - release of M. coeruleifrons in open condi­
tion, T, - drenching fungicide under cage, T, - ginger plants kept under cage, 
T, - drenching fungicide + spraying insecticide and T, - spraying insecticide. 
As there was no natural infection in the experimental plot during 1985, the 
beds under treatments T, and T, were inoculated with P. aphanidermatum during 
1986. The beds under treatments T" T2, T5 and T, were covered with nylon 
mesh (lages of 1 x 1 x I m size immedi'ately af,rer sowing. The IreaUllents with 
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fungicide (Dithane M-45 0.3 %) and insecticide (methyl pamthion 0.05 %) were 
carried out at mont.1y intervals from July to October. The number of diseased 
clumps and those containing maggots we,re recorded during November-D~cember. 

4. Life history of Eumerus pulcherrimus 

Eggs of E. puleherrimus collected from the field were utilised to study 
the life history. The eggs were kept in petri plates for hatching. Crushed 
diseased ginger rhizomes were provided as food for the hatchin.g maggots. To 
study the natural enemies of E. pulcherrimus, pupae were colle<:ted from the 
field and kept in glass vials in the laboratory. 

RESULTS AND DISCUSSION 

1. Survey 

The association of various rhizome maggots in heal·thy and disoased 
samples collected from different dis.tricts i.s furnished in Table 19. Maggots 
were present in 33.6 per cent of the diseased samples. Among the various 
species, M. coeruleifrons was the dominant one occurring in 26.4 per cent of 
the diseased samples. E. pulche/'limus was observed only in 1.0 per cent of 
the diseased samples. The combined infesta-tion of both the species was obser­
ved in 5.9 per cent of the diseased samples. Gymnonerius sp. (Neriidae) was 
recorded from a single sample collected from Wynad district. Infestation by 
M. coeruleifrons occurred first and tJhat by E. pulcherrimus occurred subse­
quently especially in rhizomes which were in an advanced stage of rotting. The 
diseased rhizomes yielded pathogens such as P. aphanidermatum, P. solana­
cearum and Fusarium spp. Maggots were not observed in healthy rhizomes 
and in those which had just taken up the disease indicating that the disease 
occurred first and the maggots infest the diseased rhizomes later. 

2. Bioecology 01 M. coeruleifrons 

a, Life history 

Egg: Eggs were white, spindle shaped and sculptured with longitudinal 
lines, the posterior end being round and ·the anterior end pointed. Eggs hatched 
in 3-4 days. Hl3Ilohing occurred tdJrough a longitudinal split of the egg shell [hat 
extended from the anterior end to three founths of the egg. The proce" of 
hatching took 8-10 minutes. 

Larva: Newly hatched larvae were transparent and pale white. Based 
on the change in the dimensions of the mouth hook, the number of instars was 
fixed as three. In the field .tJhe rhizome m"ggots were observed .to tunnel inside 
the rhizomes and feed on the inner contents. In severely infested rhizomes 
only the oute·r skin remained after feeding. 
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Pupa: Pupation occurred generaIlly within the infested "hizome and 
rarely in IIhe soil. The pupae were elongared; nascent pupae were pale brown 
whieh soon turned dark brOlWn. 

Adult: Males were slighdy smaller than females. Females could be 
identili.ed by the presence of a long tubular structure formed out of the last 
segment of the abdomen. The dimensions of various stages are given in 
hble 20. 

rable 20. Dimensions of egg. kirval, pupal and adult stages of M. coerulei/rons 

Stage Mean (mm) 

Egg (length x width) 0.776 x 0.171 

Larva (length) 
] instar 2.607 
l! inS-tar 5.256 
1II instar 10.224 

Mouth hood< of ,larva (length) 
I instar 0.036 
II instar 0.077 
III instar 0.167 

Pupa (Ienllth x width) 7.783 x 1.616 

Adult male (length x width) 11.95 x 1.50 

Adult female (length x width) 13.65 x 1.75 

Adult male (wing span) 16.60 

Adult female (wing span) 17.85 

Range (mm) 

0.752-0.800 x 
0.160-0.184 

1.224-3.980 
6.756-9.012 
9.340-10.920 

0.030-0.040 
0.075-0.080 
0.140-0.185 

7.50-8.00 x 1.50-1.75 

I 1.00-12.50 x 1.50 

No. 
observed 

20 

5 
5 
5 

7 
7 

11 

15 

10 

13.00-15.00 x 1.50-2.00 10 

15.50-17.50 10 

17.50-19.00 10 

Mating and oviposition: Mating was preceded by a brief ourtship. 
Mating pairs remained in copula up to 13 minutelS. Copulation occurred 4-7 
times at intc,rvais of 4-46 minutes. The various- stages in the m~ting behaviour 
were studied in detail. After mating the eggs were laid singly in the soil up to 
a depth of I em around the base of ·the pseudostcms. However, under labor­
atory conditions gravid females laid egjJS even OIl the sides of the glass troughs. 
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b. Alterante hosts 

The rhizome maggots were observed in rhiwmes of diseased turmeric 
(Curcuma longa), wild arrow root, Colocasia sp. and wi,ld ginger (Zingiber sp.). 
They alsD bred on falIen and decaying banana flDwers espectially during tJhe 
non crop season (January-May) . 

. 
c. Mode of survival during non crop season 

The rhizome maggots bred on fallen and decaying banana flowers, 
rejected bits and rooOt.s of gi!lJger during January-May. The duration of life 
cycle was prolonged O'n banan'a flowers in the laboratory (35-45 days). Adults 
were als'O observed in the field in moist and shaded areas during this period 
and exhibited nDrmal activities such as mating, egg bying e,tc. 

d. Natural enemies 

Two parasites were recorded from t.he pupae and were iden·tified as 
Trichopria sp. (Diapriidae) and Spalangia gem ina (Pteromalidae), the latter 
being recorded for the first time. In the c,,"se of the former, 12-20 adults 
emerged nut nf a single pupa and in the Iatter a single parasite emerged from 
one pupa. 

3. Role of rhizome maggots in rhizome rot 

a. Trials under pot culture 

The results Df the trials Me presented in Table 21. 

Table 21. Trials under pot culture to determine the role of rhizome maggots 

(M. coeruleifrons) in rhizome rot of ginger 

ND. of .plal1ts No. of .plants No. of olants 

Treatment ND. of plants diseased healthy with maggots 
treated 

1985 1986 1985 1986 1985 1986 

T1-Releasc of adult 15 0 0 15 15 0 0 
M. coeruleifrons 

T 2-Inocula,tion wibh 15 9 15 6 0 7 15 
Pythium ,po + release of 
adult:M. coeruleifrons 

T,-Inoculation with 15 12 15 3 0 0 () 

Pyrhium sp. 

68 



The ginger phmts which were inoculated with adult M. coeruleifrons 
remained healthy and the rhizomes of ,these plants did not contain maggots. 
Rhizomes of plants which were inoculated with Pythium sp. + M. coeruleljrons 
took up <the disease ,and only these con:tained maggots 'indicadng that they could 
infect only diseased and rotting rhizomes. 

b. Field trials 

The data collected from ,the field ,tri,als are presented in Table 22. Here 
too the disease occurred only in treatments where Pythium sp. Was inoculated 
and 58.8 and 50.0 per cent of the diseased clumps in treatments T, and T, 
respeotively, contained maggots. llhe results of the field trials confirmed the 
findings of the ,trial under pot culture. On the ginger plaIT!s which were kept 
exposed, neither disease nor inse,ct incidence was noticed, a:lthough they were 
exposcd to the floating population of the adult insects. It was also ob,crved 
that the maggots were not present in rhizomes which had just taken up -the 
disease. 

Table 22. Field trials -to determine the role of rhizome maggots (M. coerulei­
frons) in rhizome rot of ginger 

Treatment Germination 
(%) 

T,-Cage + adult Mc + fungicide 

T,-Cage + adult Mc + Pythium 'p. 

T,-Fungicide 

T,-Adult Me 

T,-Fun,gicide + cage 

To-Cage 

T,-Fungicide + inscoticide 

T,-Insecticide + Pylhium sp. 

Me = Mimegralla coeruleifrons 
Fungicide = Dithane M-45 0.3 % 
Insecticide = MNhyl parathion 0.05 % 

4. Bioecology of E. pulcherrimus 

98.4 

100.0 

96.8 

87.5 

100.0 

96.8 
95.3 

100.0 

Clumps Diseased clumps 
diseased with maggots (%) 

0.0 

26.5 

0.0 

0.0 

0.0 

0.0 

0.0 

65.6 

0.0 

58.8 

0.0 

0.0 

0.0 

0.0 

0.0 

50.0 

Females of E. pulcherrimus laid eggs singly on dried leaves and twigs 
around diseased ginger clumps in the field. Eggs were sometime,s deposited 
near the rhizomes in the soi'1. The eggs were white; newly hatched larvae 
were dirty white and later -turned brown. The egg, larval and pupal periods 
lasted for 3-4, 13-16 and 12-15 days, respectively. The maggots were mostly 
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.seen in the rhizomes that were in an advanced stage of ,routing. No parasite 
could be recorded eeven tihough 800 pupae were collected and observed in the 
llllbomtory. 

CONCLUSION 
Studies conducted undar laboratory and field conditions on ·Ihe role of 

rhizome maggots in rhizome rot of ginger and also observations made during 
-the survey in various locations indicated that M. coeruleifrons was not a primary 
pest ()f tihe crop and could not infest healthy rhiz()mes. H()wever rhizomes 
that were ci,ther infested by another sub terrannean pest or by pathogens result­
ing in rotting, were secondarily invaded by the maggots. The maggots were 
also found to breed in other decaying plant material indicating their saprophytic 
nature. 
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GENERAL INFORMATION 
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Budget for I987-88 (Calicut and Appangala) 

Budget allocation 

Actual expenditnre 

Non Plan 

Plan 

Total 

Non Plan 

Plan 

Total 

Receipts 

73 

Rs. 35,00,000 

Rs. 20,00,000 

Rs. 55,00,000 

Rs. 34,91,764 

Rs. 19,99,867 

Rs. 54,91,637 

Rs. 1,87,958 



Library and documeiltation serVlces 

At CaUcu,t, 114 books, 122 bound volumes, 190 reprints and 2(, tech­
nical reports were added to the library; 54 foreign and 70 Indian journals were 
subscribed to during the year. At Appangala, 20 books and 5 technical reports 
were added to the library; 6 foreign and 13 Indian journals were subscribed to 
during the year. 

The library provided information services to scientists and other rese­
arch workers of the Research Centre and also to J 5 centres of the AI! India 
Coordinat.ed Research Project on Spices on various aspect.s of spice crops 
including minor spices through the 'Current Awareness Service on Spices and 
Condiments'. A bimonthly 'Library Accession List' was prepared and circul­
ated to keep the research workers informed of the additions to the librar)'. 

Eight doctoral .hesis on spices and condiments were obtained on loan 
and photocopies of the same Were preserved in the library. Reprogrephic 
services were provided to research workers and other staff of the Research 
Centre and till date 36,000 copies of various documents have been taken either 
for distribution or for preservation in the library. 

74 



Publications 

RESEARCH ARTICLES 

ANANDARAJ, M. and BALAKRISHNAN, R. 1987. A sampling procedure 
to assess the yield loss due to 'koleroga' nf arecanut palm (Areca 
catechu L.). JOU/'lIul of' Plalllalion Crops IS: 66-68. 

DEVASAHAYAM, S., PREMKUMAR, T. and ABDULLA KOYA, K. M. 
1987. Record of Sahyadrassus malabarinls (Moore) damaging Glh i-
cidia mucu/afa. a standard of black p;::pper Piper I/igrum L. in Kerala. 
En/omol/ 12: 391-392. 

GOPALAM, A. and RATNAMBAL, M. J. 1987. Gas chrcmatographic 
evaluation of turmeric essential oils. Indian PeJ/umer 31: 245-248. 

JOHN ZACHARIAH, T. and GOPALAM, A. 1987. Nature, production and 
quality of essential oils of pepper, ginger, turmc-ric, cardamGm and tree 
'pices. 11,,11011 Perfumer 31: 188-205. 

JOSE ABRAHAM, RAWTHER. T. S. S" JACOB, P. M. and ROBERT 
CECIL. 1987. Trend in yield of root (wilt) affected CCCOntll palm 
(Cocos IIl1cifera Linn.). Journal of Plan/alioll Crops IS: 38-41. 

KORIKANTHIMATH, V. S. and VENUGOPAL, M. N. 1987. Dicotyledonous 
weeds of cardamom plant'ftinns. Cardamom 20 (7): 11-15. 

RAMADASAN. A. 1987. Canopy development and 
vines in relation to light interception. Indian 

Spices JOllrnal 11: 43-44. 

yield of adult pepper 
Cocoa, Arecanut and 

RAMADASAN, A. and JACOB MATHEW. 1987. Leaf area and dry matter 
production in adult coconut palms. .fournal of Pian/a/ion Crops 

1S: 59-63. 

RAMANA, K. V. and MOHANDAS, C. 1987. Plant parasitic nematodes 
associated with black pepper (Piper nigrum L.) in Kerala. Indian 
Journal of Nematology 17: 62-66. 
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RAMANA, K. V., MOHANDAS, C. and BALAKRISHNAN, R. 1987. Role 
of plant parasitic nematodes in the .low wilt disease complex of black 
pepper (Piper nigrlllll L.) in Kerala. Indian Journal or Nemalology 
17: 225-230. 

RAMANA, K. Y., MOHANDAS, C. and RAVINDRAN, P. N. 1987. Reaction 
of black pepper germ plasm to the burrowing nematode (Radopholus 
similis). Journal or Planlalion Crops 15: 65-66. 

RAVINDRAN, P. N., NAIR, M. K. and ASOKAN NAIR, R. 1987. New 
taJ<a of Piper (Piperaceae) from Silent Valley Forest, Kerala. Journal 
oj Economic and Taxonomic Bolany 10: 167-169. 

SATHEESAN, K. V. and RAMADASAN, A. 1987. Curcumin and eSSential 
oil contents of three turmeric (Curcuma domes/ica Val.) cultivars grO\\'ll 

in m'cnocuhuTc and as intercrop in coconut gardens. Journal of Planta~ 
lion Crops 15: 31-37. 

POPULAR ARTICLES 

GOPALAM, A. and JOHN ZACHARIAH, T. 1987. Processing of pepper -­
a scientific way. Cardamom 20 (12): 45-46. 

KORIKANTHIMATH. V. S. 1987. Impact of drought on cardamom. 
Cardamom 20 (6): 5-12. 

KRISHNAMOORTHY, B/. 1987. 
1987, 83-84. 

Nutmeg. Planters Chronicle March 

MOHANDAS, C. and RAMANA, K. Y. 1987. Slow wilt disease of black 
pepper and j,ts control. Indian Cocoa, Arecunul and Spices Journal 
11: 10-11. 

PREMKUMAR, T. and DEYASAHAYAM, S. 1987. 'Pollu' beetle of black 
pepper. Cardamom 20 (12): 43, 44 & 46. 

RAMADASAN, A. 1987. Pepper research in India -- at a glance. Cardamom 
20 (12): 9-11. 

SADANANDAN, A. K. 1987. High-tech black pepper production for specta­
cular yields. Cardamom 20 (12): 55-58. 

SARMA, Y. R., PREMKUMAR, T., RAMANA. K. V., RAMACHANDRAN, 
N. and ANANDARAJ. M. 1987. Disease and pest management in 
black pepper nurseries. indian Cocoa, Arecanut and Spices Journal 
11: 45-49. 
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PAPERS PRESENTED IN WORKSHOPS, SEMINARS AND SYMPOSIA 

DEY ASAHA YAM, S. Residual toxicity of certain insecticides to gall thrips 
(Liothrips karnri Bagnall) on black pepper. Nation'a,l Symposium on 
In!cgratcu PeH Control -_ Progress and Pers~c.tives, Tr:ivandrum, 15-17 
October 1987. 

KORlKANTHIMATH, Y. S. Alternate farming systems in Western Ghats with 
reference ~o Coorg district in Karnataka. National Sympusium on 
Alternate Farming Systems, New Delhi, 21-23 February 1987. 

KORIKANTHIMATH, Y. S. Impact of rainfall on cardamom. '<ati(1nal 
Seminar on Agwmeteorobgy of Plantation Crops, Pilicode, 12-13 March 
1981-

MOHANDAS, C. and RAMAN A, K. Y. Pathogenicity, seasonal prevalence 
and control of plant parasitic nematodes associated with black pepper. 
Third Grcup Discussion on Nematological Problems of Plantation Crops, 
Coimbato:'c, 29-30 October 1987. 

PREMKUMAR. T. DEY ASAHA YAM, S. and ABDULLA KOY A, K. M. 
Inse·et pests of spices in India. National Symposium on Spice Indus­
tries -- Pro,,",t Sce:lario, Problems and Pmspeet" New Delhi. 9-10 
April 1987. 

RAMANA, K. Y. anj MOHANDAS, C. Nematodes of spices in India -­
present 5,!atus and future thrust areas. National Symposium on Spice 
Industries -- Present Scenario, Problems and Prospects, New Delhi, 
9-10 April 1987. 

RAMANA, K. Y. and MOHANDAS, C. Nematological problems in black 
pepper (Piper l1igrllll1 L.). Third Group Discussion on Nematological 
Problems of Plantation Crops, Coimbatore, 29-30 October 1987. 

SADANANDAN, A. K. and ROHINI IYER. Effects of amendments on nutri­
ent avai1albility, yield responses and incidence of rhizome rot of ginger. 
Natinna,l Seminar on Recmt Adv&nces in Soil Research, Pune, 26-28 
November 1987. 

SIYARAMAN, K., SADANANDAN. A. K. and JOSE ABRAHAM. Effect 
of N, P and K on the nutrient avail~bility in soil and yield response 
of black pepper. National Seminar on Recent Advances in Soil Rese­
arch, Puno, 26-28 November 1987. 

SANTHOSH J. EAPEN. Plant parasitic nematode problems in small carda­
mom. Third Group Discussion on Nematological Problems of Plant­
ation Crops, Coimbatore, 29-30 October 1987. 
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Participation In workshops, semmars and symposia 

Eighth Workshop of All India Coordinated Research Project on Spices, Lam, 
30 January-1 February 1987 

MK Nair, S Edison and VS Korikanthimath 

National Seminar on Alternate Farming Systems, New Delhi, 2 J -23 February 
1987 

VS Korikanthimath 

National Symposium on Plant Genetic Resources, New Delhi, 3'6 March 1987 
MK Nair 

National Seminar on Agrometeorology of Plantation Crop', Pilicodc, 12-13 
March 1987 

VS Korikanthimath, MN Venugopal and N Ramachan,dran 

Nat.ional Symposium on Spice Industries -- Present Scenario, Probicms and 
Prospects, New Delhi, 9-10 April 1987 

MK Nair, KV Ramana and T Premkumar 

Twelfth Pcppertech Meeting of the Interna,tioD,al Pepper Community, Hamburg, 
Federal Republic of Germany, 4-11 May 1987 

MK Nair 

National Symposium on Integrated Pest Manageme!>t -- Progress and Per­
spectives, Trivandrum, 15-,l7 October 1987 

S Devasahayam 

Third Group DisOlission on Nemalological Problems of Plaritrulion Crops, 
Coimbatore, 29-30 October 1987 

KV Ramana, C Mohandas and Santhosh J Eapen 

National Seminar on Recent Advances in Soil Research, P,;!ne, 26-28 November 
1987 

AK Saclanandan and K Sivaraman 

Twelfth Meeting of the Indian Spices Development Council, Ernakulam, 
17 February 1987 
S. Edison 

Symposium on Himalayan Horticulture, Tezpur (Assam), 28-30 October 1987 
S. Edison 
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Membership of staff 11l commutees 

MK Nair 

Research and Development Committee for Cardamom, Spices Board 
Research Review Committee, Spices Board 

Marh-,ing and Dovelopment Committee for Spices, Spices Board 
Special Committee on Personal MaHers, Spices Board 
ICAR Pand on Fruits, Plantation Crops and Medicinal and Aroma'ic 

Plants 
lCAR Rcp:csenta,tive, Spices and Condiments, Sectional Committee 

Editor, Journal of PlaMa,tion Crops 

S Edison 

Indian Spices Development Council 
Research Review CommiHee, Indian Cardamom Research Ins,titutc 

Ex.per't Team for Evaluation of UPASJ Tea Research Institute 
PG Thesis Evaluation Committee, Tamil Nadu Agricultural Cnivcrsity, 

Coimbatore 

YR Sanna 

PhYlOphthora Committee, Interna.tional Society for Plant Pathology 

T Premkumar 

Assistant Editor, Journal of Plantation Crops 

79 



Important V1Sltors 

CALlCUT 

Dr BA Last'bikar, Universi,ty of Ife, Nigeria 

Sri C Narasimhachar, Executive Chairman, Kamataka Pradesh Karshak 
Samaj 

Sri MS Shankarikoppa, Chairman, Expert Committee on Farmers 
Probclms, Government of Karnataka 

Sri PK Thampan, Ohief Coconut Devolopment Officer, Coconut Deve­
lopment Board, Cochin 

APPANGALA 

Sri US Bagi, Presider>!, Belgaum Chamber of Commerce, Belgaum 

Sri M Balaraman Nair, Director (Spices), Spices Board, Cochin 

Dr GC Mi.hra, Di'mctor, Dudhva Na'lional Park, Uttar Pradesh 

Dr SN Rai, Conservator of Forests, Sandal Research Centre, Bangalore 

Sri H Shiva Swamy, Additional Director of Industries and Commerce, 
Bangalore 

Sri Sunderlal B,"huguna, Member, ICAR Govemir>g Body 

Sri E Velappan, Director, Directorate of Cocoa, Arccanut and Spices 
Development, Calicut 
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Staff 

CALICUT 

MANAGERIAL 

MK Nair Ph D 

S Edison Ph D 

Joint DircctorjScientist S-4 
(up to 31-3-1987) 

Director5cienti5t 5-5 (from 1-4-1987) 
Project Coordinator (Spices)/5cientist 5-3 

SCIENTIFIC 

• 

Genetics and Plant Breeding 

PN Ravindran Nair M 5c 

B Krishnamoorthy M Sc (Ag) 

MJ Ratnambal Ph D 

K Nirmal Babu M 5c, M Phi,1 

J Rema M Sc (Hart.) 

Agronoml 

K 5ivar'aman M Sc (Ag) 

Soil Science 

AK Sadanandan Ph D 

Plant Physiology 

A Ramadasan Ph D 

Biochemistry 

A Gcpa1am Ph D 
T John Zachariah Ph D 

Entomology 

T Premkumar Ph D 
S Dcva5ahayam M Sc 
KM Abdulla Kaya M Sc (Ag) 

&1' 

(joined 

Scit:nti5t S-3 

Scientist S-1 

Scientist S-I 
Scienti~t S-I 
Sck~nti<.;~ S-I 

en 14-8-1987) 

Scienti~t 5-2 

Scientist 5-2 

Scientist 5-4 

Scientist S-2 
Scientist S-I 

Scientist S-2 
Scientis~ S-2 
Scienti~t S-I 



Plant Pathology 

YR Sarma Ph D 
ON Dake M Sc (Ag) 
N Ramachandran M Sc 
M Anandaraj M Sc 

Scientist 
Scientist 
Scientist 
Scientist 

S-3 
5-2 
S-2 
S-2 

CK Parchasarathy Prasad Ph D Scientist S-1 

Nematology 

KV Ramana Ph D 
C Mohandas Ph D 

Statistics 

Scienti,t S-2 
Seientist S-2 

Jose Abraham MA, M Sc Seientist S-2 

TECHNICAL 

PS Sudarsanan 

NS Sekaran 
K Usha 
P Azgar Sherief 
NR Adi,tya Varma 
MK Appaia'h 

SCmNTIFIC 

Superintendent (up to J 4-6- J 9K7) 
Ass!. Administrative Officer (from 15-6- J 987) 

Ass!. Account> Officer 
Superintendent (from 2~-9- J 987) 

Sr. Library Assistant T-4 
Sf. Farm Assistant T-4 
Sr. Farm Assistant T-4 

APPANGALA 

Genetics and Plant Breeding 

Regy Lukasc M Se Scientist S- J 

AgronomJ 

VS Korikanthimat,h M Sc (Ag) Seiontist-in-ChargeJScientist S-2 

Plant Pathology 

MN Vcnugopal Ph D Scienti,t S-2 

Nematology 

Santhosh J Ea pen M Se Scientist S-1 

-
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Weather data 

PERUV ANNAMUZm 

Rainfall Mean temperature Mean relative 
Month (,C) humidity (<?!.) 

No. of Rainfall 
rainy days (mm) Maximum Minimum Maximum Minimum 

January 32.8 31.2 50.4 45.1 
February 35.6 18.9 44.5 39.2 
March 37.2 19.9 44.2 -+ I . 1 
April 4 22.6 38.3 24.4 43.7 ~2.0 
May 8 174.2 37.1 23.5 50.5 48.3 
June 25 719.4 30.8 24.7 81.8 7.'1.3 
July 19 702.6 30.1 24.5 79.8 73. I 
August 24 588.0 29.0 23.5 89.3 88.5 
September 9 319.4 30.5 22.4 71 .4 70.3 
Octcber 22 551.2 29.0 22.3 62.6 62.3 
November 13 351.7 27. I 19.9 53.6 51.5 
December 4 213.0 28. I 19.6 50 0 48.5 
Total 128 3642.1 
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APPANGALA 

Rainfall Mean temperature (OC) 

Month No. of Rainfall Maximum Minimum 
rainy days (mm) 

January 27.6 13.8 
February 28.7 12.5 
Ma.rch 35.5 14.7 
April 4 47.0 32.6 18.2 
May 11 122.2 30. I ~2.4 

June 23 247.3 30.3 18. I 
July 26 292.7 24.7 18.6 
August 26 424.9 23.9 21.5 
September 19 161 .0 25.6 19.0 
October 12 190.0 26.4 lR.7 
November 10 131.5 26.0 27.3 
December 3 12.0 26.3 16.4 
Total 134 1628.6 
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