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INTRODUCTION 

The Research Highlights of Central Plantation Crops Research fn sti tute I'or the year 2000 

contains the sum mary of achievements from the research projects on the mandate crops , viz coconut, 

JITC<lIlut and cocoa, which are in progress at thi s Inst itute. The salient achievements arc presented 

Llilder the major disci plines ol"Crop hnprovement, Crop Production, Physiology and Biochemistry, 

Crop Proteclion, Pre and Post Harves t Technology and Economics and Stalistics, hesides the brief 

research achievements of coconut, oil palm and palm yra h in 16 centres under the All India 

Co-ordinated Research Project on Palm s. 

The signi fi cant achievements during the year were strengthening of germplilsm eollecli ngs 

by addilion of 69 co llec lions to coconut and evaluiltion of existing germplasm lines in coconut, 

arccanul and cocoa for yield and its component traits, nUlrient exhaust and recycl ing in palm 

based croppinglrarming systems, nUlrient sav ings in fcrtigation in both areeanut and coconut, 

organic farm in g technologies For sustainable production in palms, genotype variation in ralty acid 

[lroriles in coconut oil, eco-rriendly and biological control of leaf rot disease of coconut, insect 

and nemntode pests of palms and cocoa , management of root wilt disease and eriophyid mite in 

coconut and efforts on value addition in coconut and arccanut. Great strides were also made to 

transfer the technologies generated at thi s Institute through KVK, IVLP, ATIC and extension section 

orInstitute by way of pUbli ca tions, radio talks, TV programmes, CD ROM's Kisan Mela's , FLD 's , 

demon strations and trainings. Establishment o r Bioinl"ormatic center is a new addition to the 

existing facilities. During 2000 pl anting session, 5 J ,286 coconut seednuts , 23,764 coconut seedlings, 

11 ,61,365 arecanul seednuts, 73,721 arecanut seedlings, 67,362 cocoa grafts and 2000 pepper 

cu ttings were distribuled to farming and development agencies. 

I must co ngralu late the staff of CPCRIfor thei r commendable contributions in tec hnologies 

gcneration during lile year. I acknowledge the help rendered by my colleagues in bringing out this 

puhli ca tion. 

v.~~ 
14-04-2001 (V. RAJAGOPAL) 

Kasaragou Di rector 
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CROP IMPROVEMENT 

ICOCONUT I 
ollection, conservation. cataloguing llntl 

cVDluation or coconut gcrmp\asm 

Thirty collections were made from Andaman 

and Nicobar Islands, twenty two collections 

from Kerala, one collection from Tamil Nadu, 

eight collections each from Maldives and 

Comoros and the Reunion, thus maki ng the total 

collection of coconut to 265 (117 exotic and 

148 indegenoustypes). 

Passport data, recorded in six germplasm 

exploration trips, of 85 accessions collected 

from within the country and from six Indian 

Researcb Hlgbligbts. 2000 

ocean Islands were subjected to Principal 

Component Analysis . Ten clusters were 

formed. One accession viz., Coco Gra Tall 

from Seychelles, a rare type with jelly

like endosperm formed a single cluster and 

was found to be different from all other 

accessions . 

Analysis of variance in 16 cultivars 

planted during 1972 in RBD showed significant 

differences among treatments. Bunch 

production was highest (8.5) in SS Green. Nut 

yield was maximumin Laccadive Micro (134/ 

palm/year), while the copra yield was highest 

in Cochin China (17.5 kg/palm/year) (Fig. 1). 
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Fig. 1: Evaluation of sixteen accessions planted in 1972 (1997-2000) 
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Stahility analysis was also attempted in 
these cultivars, but the G x E interaction was 
non-s igni ficant. The data was also suhjected to 
clustering using PCA , Mahalanohis D2 and 
Canonical Analysis . Four clusters were formed. 
Cluster-l had maximum number of cleven 
accessions, while clustcr-IV formed a distinct 
single cluster containing only one acccssion 
viz':, Laccadive Micro. Cluster-II contained 
Ayiram Kachi ancl WCT, while cluster-III 
included two dwarfs viz. Malayan Green Dwarf 
and Gangabondam. 

Estimation of oil content In nIne 
accessions (3 Pacific and 6 Nicobar collectios) 
maintained at World Coconut Germplasm 
Centre, Andamans had shown that the oil 
content vari ed from 61.2 % in Accession No.29 
(Katchal, Nicobar Island) to 65.7 % in 
Accession No. 25 (Auck Chung, Nicobar 
Island). 

E:\otic gemlpJasm coJ\ectiOil through cmbryn 

culture 

A total of 1229 emhryos belonging to 16 
access ions collected from Maldives, Comoros 
and the Reunion wcre inoculated for retrieval. 

Seventy one embryo cultured planllets 
collected during previous expedition 
(Mauritiu s, Madagascar, Seychelles) were field 
planted at lCG-SA, Kidu. 

Allozyme variation in coconut cullivars and 
hybl;ds 

Six tails and eight dwarfs wcre studied ["or 
isozy me polymorphism using seven enzyme 
systems. Intra population variation wa s 
observed with Poly Phenol Oxidase, Esterase, 
Peroxidase, Malate de hydrogenase, Alcohol de 

hydrogenasc and Glutamate oxy transminase. 

In general enzyme polymorphism was higher 
in tails compared 10 dwarfs. 

DNA I1ngerprinting and charactcr hlt,;ging ill 
C(lconut 

DNA rrolll XI palms repre se ntin g 20 
accessions (IS indigenous and 5 exotic) was 
amplified with 8 polymorphic primers. Thesc 
primers detected 77 polymorphic markcrs. The 
genetic diversity of dwarf accessions was 
signi ficantly lower than that for tall accessions, 
and more variation among exotic collection 
compared to indigenous. In dendrogram, dwarf 
accessions formed two main groups whcreas, 
tall access ions were c lustered in threc main 
groups. 

Tissue 'u lture ror rapid multiplication of elite 

genot)pc in coconut 

Fi I'teen per cent of' the cultures produced shoots 
in medium containing spermine. These cultures 
were derived f'rom plumule callus or WCT 

cultivar (Plate-l). 

Plate 1: Shoots produced from plumule callus 
of WCT in spermine medium 

The growth 01 ' root was brought down to 

about I mm per month by combining the 
nutri en t content and hormones . The roots, 

which were kept in slow growth condition for 

over J 8 months, W 
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tr hcr 
over 18 months, were found to resume the 

normal growth on half strength MS containing 
rg in 0.2mgl- 1 IBA or 0.5mgl- 1 NAA. The callus 

formation was limited to tomentose structures 

at the cu tends inmost of the roots in Y3 
was based media with 2,4-D concentration above 
hese 20 mgl- I

. In cultures which were maintained ill 
The culture tubes as well as flasks with glass 
was s toppcrs survived for 22 months so far. 

ions, 
Half strength MS medium with 50 mgl- I NAA 

~t i()n 
was the best combi nation for the root 

warr 
induction fromlcaf explants. Rachilla explants 

reas, 
appear to be a better a llernati ve for the main 
conservation with very slow growth and 

potential for regeneration. 
dill' 

1··"RECANt) r I' 
loots 

Culll!c:liun. cunsenatiull, {'ulaiuguing and 
tures 

("valuation of Ofccanut gefmphlsm
NCT 

In the main germplasm bank at Villal, a total or 

128 accessions, whi ch include 23 exot ic ancl 

105 indigenous have been uncleI' evaluation for 

yield and its component trailS since 1985. A 

signi fieant difference among the accessions was 

noticed in respect of chali yield/palm/year in 

seventeen indigenoLl s accessions (Ca li eut 

series) along with Mangala (check) ancl four 

other varieti es. Accessions Cal-33, Cal-32, Cal

17 and Cal-4 showed superiority for yield of 

chali of 2.70, 2.57, 2.41 & 2.29 kg/palm, 
1IIus respectively among the Calicut series 

collections. In an another set of 17 indigenous 
wn to accessions introcluced from different areca 
~ th e growi ng states, signi ficant cli1ferences noticed 
'oots , among the accessions for number of nuts 
)fl for produced/palm ,md chali yield/palm. Accession 

~ 
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Sagar continued to record high cha li yield of 

3.05 kg/palm. Accessions Kahikuchi , 

Mellupalayam, Kamrup and Shrivardhan-I also 

exhibited higher yield potential during the year. 

E"oiving high yielding varieties h)' selection and 

hybridizatiull in areca nut 

The comparative yield trials (CYT) of 

released varieties and promising cultivars 

planted under different agro-cli matic conditions 

at Vitta1 (Coasta l), Thirthahalli (Malnad) and 

Hirehalii (Maidan) have been in progress since 

1987-88. In CYT at Vitlal, the clata showed 

sign ific ant differences among var ie ties for 

girth. Sreemangala exhibited vigorous growth 

interms of plant height and girth compared to 

other varieties. 

Growth parameters were recorded in 

hybrid evaluation trial , where 16 hybrid 

combinations and five parents were planted in 

1995 at Vittal. The data revealed significant 

dirferences among parents and hybrid 

combinations for girth , internodal distance, 

number of nodes per palm , number of leaflets 

und le aflet breadth. Among the hybrid 

combinations, Sreevardhan x Mangala , 

Sreemangala x Sreevardhan and Mohitnagar x 

Sreevardhan recorded better growth 

performance with respect to growth parameters. 

In CYT at HirehaJli (Plate-2), Hirehalli 

local followed by Mangala recorded higher 

tender nut yield compared to other varieties. 

Fruit component anillysi s (Plate-3) under 

malnad region or Karnataka indicated highest 

tendernut yield in Mangala followed by 

Thirthahalli local. 

----------------------------~cu 
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Plate-2: Comparative yield trial at Hirehalli 

Genetics of dK'arf\ ill arecQllul amI their 

exploitntiml ill br edillg d ....ll,.fl'nr;etie.1 

Growth study was undertaken by recording 
morphological characters namely, plant height, 
girth of stem, number of nodes, leaf prQduction 
and stem height in eight hybrids involving 
HirehaJli dwarf(HD) and released varieties and 
fj ve parents under evaluation for high yield and 
dwarfness. There was significant difference 
among the hybrids and parents for all the 
characters studied except for production of 
leaves . In general parents showed vigorous 
growth in terms of maximum hei ght and crown 
length. Crosses HD x Sumangal a and HD x 
Sreemangala recorded minimum height and 
maximum stem girth of 2.42 and 2.50 m and 
64.99 cm and 61.11 cm, respectively. 

Yield characters such as number of nuts/ 
palm and ripe nut yield/palm recorded jn the 
trial showed significant dilferences among the 
parents and hybrids . Among the hybrids, 
maximum ripe nut yield of 9.14 kg/palm was 
recorded in the cross HD x Sumangala. The 
yield performance of crosses, Mohitnagar x HD, 
Sumangala x HD and HD x Mohitnagar, were 
also better. Nut component traits viz., fresh nut 
weight (g), dry kernel weight (g), length & 

Researcb Highlights· 2000 

Plate-3: Fruit component analysis 

breadth of fresh nut and kernel and also 
recovery of chali from fresh nut (%) revealed 
the significant variations among the hybrids 
and parents . Overall high yielding parcnts 
have recorded higher values for fruit traits 
compared to their hybrids except in HD, which 
maintained its identity of small sized nuts and 
showed significantly higher recovery of chali 
(28.53%). 

I COCOA I 

Collection, con en-olioo, cat. loguing nd 
c\aJ Ialion or me n gcrmpJas 

Among the young clones planted in October 
1995 , NC 52 clones had an annual pod yield 
(No.) of 60.50 followed by NC 22 (53.75) and 
NC 50 (45.63). The precocious clones had 
maintained the heavy pod bearing with a 
moderate canopy volume. Among the 14 
Lalbagh collections under trial since 199 I , NA 
242 clones maintained their superiority over 
others in withstanding the natura lly occurring 
and annually recurring stress due to alternate 
seepage water and dry soil for three months 
each. These parlicu lar clones recorded a highest 
dry bean yield of 1.368 kg followed by those 
of V 7 (1 .349kg) and IMC J0 clones ( l.345kg). 

CROPPRODUC' 

ICOCONUT I 
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CROP PRODUCTION 

ICOCONUT I 
I [IIt11t bn~' 0 c '~ping sysll:m ror sushlinahll: 

producthih' under coast",1 ....·Il"vSlcm 

In the coconut based high density Inultispecies 
cropping system, the coconut yield ranged from 
113 nuts/palm/year under control treatment to 
151 nuts/palm/year at two-third of the 
recom mended ferti lizer dose. The producti vi ty 
of the palm declined with the further reduction 
in the fertilizer levels. The clove tree did not 
flower below one-third of the recommended 
ferti lizer treatment. Highest yield was recorded 
at full recommended dose (1.342g dried clove/ 
tree), thereafter, the yield declined. A total of 
7.3 kg banana/bunch was recorded at fu II dose 
offertilizer, and it was only 3.0 kg/bunch under 
control treatment. Analysis of nutrient status of 
soil and plant samples indicated that one-third, 
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two-third and full dose treatments had recorded 
higher soil N, P and K contents over control, 
one-fourth and one-fifth fertilizer treatments in 
both the main as well as component crops. Even 
though, in case of coconut, the leaf analytical 
values showed optimum nutrient status, a 
perceptible decline in the biomass production 
was recorded in each treatment. Highest 
coconut biomass was obtained at full dose 
treatment (22.58 t/ha), which declined 
substantially to 17 tlha in the control treatment. 
The total nutrient exhaust ranged from 131.5, 
18.34 and 173.41 kg ofN, P and K respectively 
per ha in thefull dose to 86.77, 11.62 and 112.22 
kg of N, P and K respectively per ha in the 
control plot. The extent of possible nutrient 
recycling in terms of leaflets, petioles, bunch, 
spathe and husk was highest in full dose 
treatment (Fig-2). 

1/5th Control 

P 

N 
K 

Fig. 2: Extent of nutrient recycling under different fertilizer levels 
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Higher content of microbial biomass was 
recorded in root region soils or coconut and 
component crops at mcdium level of fertilizer 
inputs than fu II-recommended Ferti lizer dose or 
at low fertilizer treatments. The quantity of 
carbon mineralised, phosphatase and 
dehydrogenase activities of soil also varied 
under different fertilizer treatments and a 
decreasing trend was observed with increasing 
soil ,depth. Medium level of fertilizer inputs 
along wi th recycli ng of waste biomass resu Ited 
in the development of congenial conditions for 
higher level of microbial activity in the cropping 

system. 

COCOllut based larmin~ ~yslcm for ~ustainahl~ 
[lroducti\"ity under ·lIl1stall.'ro~,·. Irlll 

Coconut based rarming system comprising 
coconut, grass, dairy, poultry, sericulture and 
pisciculture is being evaluated to achieve higher 
productivity and profitability I'rom coconut 
plantations. Coconut, milk yield and broiler's 
sale accounted for 98 % of the revenuc 
generated from the sys tem. Feed and labour 
cost constitu ted 83 % of the vari able cost. The 
total variable cost involved in maintaining thc 
above system was Rs I ,56,617/ha. The net 
return obta ined from the sys tem was Rs 85,824 
per annum. About 60 t of cow dung, 47.4 kg 
silkworm waste and 457 kg of poultry and quail 
manure obtaincd from the system were recycled 
in the coconut and grass plot, thereby improving 
the so i I phy sico-chemical and biological 
properties of the soi I. A total of 26.5 t of foelder 
grass obtai ned from the one ha grass plot was 

fed to the milch animals. 

SlIhslitulinll flf chl'mi(ill fl'rlilizl.'rs "illl 
complIsted cnir pith lin the nutrition and 

productivity uf CIICIlIlIlt. 

In the rield experiment on suhstitution of 
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chemical fcrtili7.ers by eomposted coir pith in 

coconut, the treatment NPK (50%) + 
Composted Coir Pith (CCP) (50%), though 

statistically non-significant gave highest yield 

of 104 nuts/palm/year followed by the treatment 

100 % NPK as inorganic fertili ze r (82 nuts/ 

palm/year). The lowest yield of 66 nuts/pa lm/ 

year was recorded in absolutc control. The 

highest net returns of Rs 18 , 124/ ha was 

obtained in the treatment NPK (50%) + CCP 
(50%). This was followcd by the treatment 100 

% NPK as inorganic ferti I izer (Rs 12249). The 

leaf samples analysis I'or N, P and K content 

did not show signi ricant di fferences between 

the treatments. Soi I organic C, a vai lable Nand 

available P also did not show s ignificant 
di fferences among the different treatments. 

Availahle K content in the soil at 0 - 25 cm 

depth differed s ignificantly and chemical 

fertili zer reeordcd significantly higher available 

K, though it was on par with the treatment NPK 

(50%) + CCP (50%). 

III1.!h dl'nslt~ multi spl'cies cropping )'stt'1II 

IIwdcl rur l'(lCllnut root will uITcctcd gnrdcl1 

High density multi s[)eci es cropping system 

model in root wilt affected garden is in progress 

at CPCRI, RS, Kayangulam with elovc, 

nutmeg, banana, pineapple, pepper, yam and 

amorphophallus as component crops. The yield 

in component c rops ranged ['rom, banana

Poovan -11 kg/bunch; Njalipoovan -11 kg/ 

bunch; Palayankodan -17 kg/hunch; Rohustn

13 kg/bunch; Nendran -17 kg/bunch; 

Karpooravally (c urry type) -21 kg/bunch, 

pineapple- average 1.0 to 1.5 kg /fruit, 

amorphophallus- 6.5 to 7.5 kg /plant and 

diascorea-5.0 to 6.0 kg/plant. The coconut yicld 
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increased from 28 nuts per palm per year (pre

experimental) to 51.8 nuts per palm per year 

during 1999-2000 indicating beneficial effect 

of growing intercrops besides providing 

additional employment and income under root 

wilt affected area. 

'ompnstiog of coil" pith using microbial 

innculanls audeartbwurms 

Large scale production technology for coir 

pith compost has been standardised using the 

microbial inoculants of Mara smiellus 

troyanus, Pleurotus florida, Trichoderma 

species and a newly isolated fungus 

(Plate-4). Compost with C:N ratio of 17-18: I 

was obtained in treatments of M. troyanus 

and Trichoderma species with inorganic N 

and P treatments at 0.5 % level. Among the 

different types of amendments tested, the 

efficacy of composting was better either 

with a combination of organics + inorgamcs 

or with inorganics alone when compared to 

treatments which received only organic 

amendments. 

Plate-4: Large scale composting of coir pith 
with microbial inoculants 

Researcb /figb/ighlS -2000 

Milky white mushroom, Calocybe indica 

was successfully cultivated using fermented 

coir pith as substrate (Plate-5). Casing was done 

with sand + garden soil mixture (1: I) amended 

with 5% calcium carbonate. Biological 

efficiency of 45.3 to 49.91 % was obtained in 

the fermented coil' pith. The edible mushroom 

produced large and milky fruiting bodies with 

delicious flavour and long shelf life . 

Plate-5: Milky white mushroom, 


Calocybe indica on fermented coir pith 


The local strain of epigeic earthworm 

Eudrilus spp. was found suitable for producing 

vermicompost from fresh coir pith treated with 

rock phosphate @ 5kg/t and incubated for 3 

weeks. This treated coir pith has to be mixed 

with 10 % cow dung, 10 % fresh vemricompost 

and 20 % full coconut leaves on weight basis 

and earthworms have to be released at the rate 

of 1000 numbers per ton of this mixture . The 

earthworms form burrows in the bed and 

vermicastings appeared as surface casts. 

The compost with 1.2 % nitrogen and C:N 

ratio of 16.7: I gets ready in 2 months. The 

nitrogen Exing Actinomycetes was consistently 

associated with vermicastings in dilution s 

104/105• 
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BioferliJizers for COCllDUI 

A large scale inoculation trial in polybag 
coconut seedlings was conducted using 
biofertilizers prepared from local isolates of 
associative nitrogen fixers. The biofertilizers 
prepared from Azoarcus, Arthrobacter and 
Azospirillum spp. benefited the plants to the 
maximum extent. Root volume, number of 
healthy roots (Plate-6), secondary roots, collar 
girth, total dry weight and overall health was 
consistently higher in plants inoculated with 
these assocoiative N-fixers. Azospirillum 
lipojerum, A.brasilense, Herbaspirillum 
jrisingense, Burkholderia, Pseudomonas and 
Bacillus also improved seedling growth and 
health. Inoculation of coconut seedlings in 
nursery with associative diazotrophs can thus 
be adopted to get healthy and vigorous seedlings 
with improved root growth. 

Plate - 6: Effect of biofertilizer prepared from 
Azospirillum spp. on root growth of coconut 

seedlings 

Hole of boron in Cllconut nutnLion 

Studies on different varieties of coconut showed 
that the incidence of boron deficiency was more 
in COD (13%) followed by WCT (12%) than 
in CGD (6%). 

Leaf samples at different ranks from first 
fully opened to the tenth one were collected 

from both healthy and disease affected palms 
and were analyzed for N, P, K, Ca, Mg, Fe, Mn, 
Cu, Zn and B. The data showed that Fe, Mn, 
Zn, Cu & B were significantly lower in boron 
deficient palms in all the leaves irrespective of 
ranks. 

I ARECANUT I 

Fertigntiol1 

After four years of experimentation, different 
fertilizer levels significantly influenced girth 
and trunk elongation. Percentage of flowering 
was maximum with 75 % recommended , 
fertilizer level followed by 50 % fertilizer level.' 
Average of four years data on physiological 
parameters indicated that different fertilizer 
levels have maintained more or less same level 
of net photosynthesis, transpiration and 
stomatal conductance. Fertilizer levels 
significantly influenced crop growth rate 
(CGR). Based on growth observations and 
photosynthetic parameters, it was evident that 
50 % of the recommended fertilizer dose was 
sufficient for pre-bearing arecanut palms 
through ferti-drip irrigation thus saving 
considerable fertilizer input. Annual 
maintenance cost could be reduced 
considerably through saving in labour and 
ferti Iizer input to the tune of Rs.14,450/ha over 
normal practice of basin application of 
fertilizers and irrigation. 

\'ermicompost 'lpplicution 

A field trial on uti lization of vermicompost for 
replacing chemical ferti lizer for organic farming 
was initiated during 1997 in a three year old 
areca garden, to evaluate the influence of 
vermicompost on soil microflora, fertility and 
yield of arecanut. The plant height was 

significantly highe 
grown with 100% v( 
and the number of Ie 
trend. Almost 509 
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significantly higher when the crop was 
grown with 100% vermicompost. The girth 
and the number of leaves have shown similar 
trend. Almost 50% of the plants grown 

Research Higb/ights. 2000 

with vermicompost have flowered , as 
aganist only about 25% with chemical 
ferti lizer. The least flower production was in 
the control plot. 

PRODUCTION PHYSIOLOGY AND BIOCHEMISTRY 

GenCltypic nuiation in essential fally acid.. and 

oilier nutrients in coconut 

Freshly fertilized bunches of WCT, LCT x 
GBGD, COD x WCT, WCT x GBGD and LCT 
x COD were tagged in the post-monsoon, pre
monsoon and monsoon seasons. These nuts 
were analyzed for their nutrient contents on the 
7, 8,10 and 12 months after fertilization. 

Total carbohydrate content of the kernel 
increased to a maximum in the 10th month and 
thereafter decreased, while the reducing sugar 
content showed the inverse trend, i.e., 
decreasing to a minimum in the lOth month . 
The starch and protein content decreased, while 
the fiber content increased with increasing 
maturity of the nut. 

The fatty acid profile of the oi I was 

medium chain fatty acids viz., caprylic (C8:0), 
capric (C 10:0), lauric (C 12:0) and myristic 
(C14:0) acids increased with increasing 
maturity in all varieties. The long chain fatty 
acids, palmitic (C16:0) and stearic (C18:0) 
acids were maximum in 7 month old nuts and 
decreased thereafter. The unsaturated fatty 
acids showed a marginal increase from 8 to 10 

.months, contents of 10 and 12 month old nuts 
being on par. The trend was same in all 
varieties and at all the three seasons. Lauric acid 
was the maximum (35-47%), followed by 
myristic acid (18-24%) , palmitic and stearic 
acids (6-20%). The caprylic, capric and 
unsaturated fatty acids were the least, ranging 
from 1-6%. Figure-3 shows the change in fatty 
acids profile of WCT nuts (tagged in post
monsoon season) of 7, 8, 10 and 12 months 

studied and it was found that the small to maturities. 

Fatty acid profile of WeT nuts tagged in post
monsoon 
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Fig. 3 : Fatty acid profile of WeT nuts tagged in post-monsoon 
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Rankh 'nr CflCllnut clllti":11"S hast'd on ratl~ ..d,1 

prulilc:; 

A total of 18 cultivars of coconut were 

analyzed for fatty acid profile of oi1. The results 

indicated ex isting variability. Based on the 

several criteria, (he coconut cul tivars were 

ranked. Hybrids hacl low ratio or saturated to 

unsaturated fatty acids. Andaman Tall had 

high , concentration or medium chain fa t ty 

acids (MCFA's) including high lau ri c acid 

concentration. The COD x WCT ranked top 

when both these criteria were taken to 

cons ideration. LCT x GBGD had low ratio of 

saturated to unsaturated ratty acid and high 

concentrat ion of l aur ic acid. When the 

ranking was done for overall criteria, COD x 

WCT stood first. 

j't>rrllrmann' ul released \ :lrie(il·.Jh~ hrids 

Evaluation of coconut cultivars/hybrids viz. 

WCT, LCT, Benaulim, WCT x GBGD, COD x 

WCT, LCT x GBGD and LCT x COD revealed 

an improvement in nut yie ld over the year~ 

(27 6/0 - LCT x COD to 114% - COD x WCT) 

irrespective of the management pract ices. 

Higher improvement in yield was observed ill 

the palms receiving 15 kg vermicompost and 

50 g boron , with higher increase in LCT x 

GBGD ( 136%) and Benaulim (127%) than the 

Research Highlights. 2000 

palms receiving onl y normal rerti li zer and 

irrigation. 

I'rllllinJ.: lIncllr:lillilll,! rt'quirclIlcnls in CIICO;! 

For opti mum producti vi ty, proper canopy 

management to maintain shape and si ze is 

required. Maximum leaf area should bc 

maintained with pruning practices to avoid 

selr-shadi ng of leaves. In order to understand 

and el ucidate optimum canopy shape and 

pruning regi me for cocoa, a spacing and pruning 

trial was conducted with seed ling progeny. Thc 

average land equ ivalent ratio (LER) ror 

different treatments ranged from 0.82 to 1.74, 

which showed the advantage or mixcd 

cropping or areca and cocoa (Table- I ). The 

maximum LER was found in Sl, treatmcnt. 

Considering the LER and combined y ields. it 

is advantageous to grow areca and cocoa at S2 

spacing (2.7 x 2.7m). 

TfluJe 1. 	Land equivalent ratio (LER) in ArecfI

COCOfl mixed cropping 

Treatment PI P2 P3 Mean 

SI 1.13 1.34 '1.68 1.38 

S2 1.34 1.38 1.74 1.48 

S3 0.82 1.53 1.67 1.34 

Mean l.09 1.42 1.70 
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nd CROP PROTECTION 

I COCONUT 

tnut willfll'af rot nccnrrl'IlC(' ill Oindigul Distril'1 

b Pi~ If Tamil Nadu 

be 	 The presence of root wilt-lear rot in Dindigul 
district of Tamil Nadu was confirmed. All theloid 
si x representati ve samples of spi nd Ie leaves 

.and collected rrom root wilt inl'ected palms in the 
and region tested serologically positive. 
n1ng 

IhoJ"~ical (1Illlrul uf leaf rill dl!ot!<Jw usill!1, 
The 'IIItagonisl 
for 

An Actinomycete isolate was obtained from the 
.74, Icar rot afl'ected /eaves of coconut, which was 
xed a very etfective antagonist of the two main leaf 

The mt pathogens - Colfetotrichum gloeosfJorioides 
and Exserohilllm rostratum. Besides,lent. 
Actinomycete exhibited wide spectrum

Is, it 
antagonistic activity against a host of other 

II S1 microorganisms. 

Phytoplasma from yellow leaf diseased 
arcca palm and spear rot affected oil palm have 'eea
been puri fied by percoll density gradient 
ccntri fugation. Ultrastructural study of the 

ean purified Fraction from oil palm revealed the 
presence of phytoplasma. 

38 
Serological testing of leaf samples or 

48 disease -suspected palms confirmed the 
34 prevalence of root wilt disease in Kasaragod, 

Kanyakumari and Theni districts and in Goa. 

Pouring of 3G Indofil-M45 or Contar 
SEC - 2 ml dissolved in 300 ml water after 
removing rotten portions of the spear leaf 
"ollowed by application of Phorate 20 g mixed 
in 200 g fine ri ver sand to the base of the spi ndle 

in April-May and in October-November is 
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recommended for curative.and prophylactic 
treatment against leaf rot and insect pests on 
all coconut palms in the root wilt prevalent 
areas. The coconut water, kernel and oil from 
mature nuts harvested after 45 days of 
application of Folidol Dust - 50 g, Contaf 
SEC - 4 m/, Indofil-M45-3 g and Phorate 20 g 

were free from residues. 

,\Iull'culllr chanH:tl'rizaliun nnd detection of th., 
("ennUI lear rot P:IUwl!l'm 

Genomic DNA was extracted from 10 isolates 
of Colletotrichum gloeosporioides (Cg) and 7 
isolates of ExserohiLum rostra tum (Er), the two 
important fungal pathogens of coconut leaf rot 
disea se (LRD). Initial polymerase chain 
reaction (PCR), amplifications of the 
internal transcri bed spacer (ITS) region of 
the rONA was done using ITS4 and ITS5 
primers. The length of the PCR product 
from both Cg and Er was estimated at 590 
bascpairs (bp). 

PCR amplified internal transcri bed 
spacer regions (ITS4 and ITSS) of Cg and Er 
were digested with 9 endonucleases (RE) . The 
RE digests yielded banding patterns 
corresponding to two groups in Er and three 
groups in Cg. These were further confirmed by 
sequence analysis. 

RAPD profiles ofCg and Er isolates with 
10 random deeamcr o li gonucleotides produced 
varying degrees of polymorphism in Cg 
whereas on Iy the Tni I isolate had low si milarity 
with other iso lates or Er. The banding patterns 
were highly specirie at the isolate level; and so 

they could be useci as fingerprints'. 
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Sequencing of the ITS4 to ITS5 region 

of 6 isolates of Cg and 4 isolates ofEr was done. 
The nucleotide sequences of Cg isolates 
confirmed the separation into 3 groups and 
between groups the isolates show 99% or more 

homology to one another. The sequences of Er 

isolates showed. 99.6% homology or more to 
one another with the exception of Tni 1, which 

was again shown to be quite different. 

The sequence data was utilized for 
designing specific primers. A species-specific 
primer pair for Er, ERFWDI/ERREVI was 
designed . The sequences of Cg isolates had on ly 
a few bp differences from those of other Cg 
pathogens from different host plants found in 
the database. Hence the specific primer pair 
Cglnt/ITS4, already available for this fungus, 

was adopted. The PCR conditions 
(concentrations of Mg++, primers, template, 
different Taq polymerases, cycling conditions 
and annealing temperatures) when optimised 
for each pair of target primers . These primer 
combinations, Cglnt/ITS4 and ERFWD I / 
ERREV I , amplified only the target fungus, Cg 

and Er respecti vely, and no amplification of the 
product was observed with DNA from any other 
fungi . 

Methods have been standardized for the 
extraction ofgenomic DNA from LRD infected 

dry samples and PCR amplification of the 
extracted DNA using target (specific) primers. 
PCR products/identical in size to those 
ampli fied from pure fungal DNA were 
produced when primers Cglnt/ITS4 and 
ERFWD1/ERREVl were used with DNA 

extracted from LRD infected coconut leaf. No 
amplification product was observed with DNA 

extracted from healthy tissue. 

The sensitivity of PCR detection was 
assessed using the PCR product of fungal DNA 
and DNA from LRD infected lear. The 
amplified products from Er and Cg (if both were 

present in the same infected leaf) could be 
visualized as separate bands at different 
distances in agarose gels. 

. Brccwng for resistance/tolerance to coconut rOt,! 

wilt disease 

Assisted pollination involving 81 WCT, 104 

CGD and 7 COD mother palms was carried out 

to generate planting materials for establishing 

nucleus seed gardens and to develop a high 

yielding coconut variety resistant/tolerant to 

coconut root wilt disease. Artificial pollination 
was carried out in 935 inflorescences involving 

20990 number of female flowers . A total of 

5714 artificially pollinated seednuts were 

harvested and sown in the nursery. A new 
nucleus garden consisting of 412 artificially 

pollinated seedlings was established at the 

Agricultural Farm, Karunagapally (Kollam 

district) . Besides this, 678 arti ficially pollinated 

seedlings were additionally planted in the 
already existing nucleus seed garden at the 

District Agricultural Farm, Mavelikara 

(Alapuzha Dist.). 

Starting from 1995, five nucleus seed 

gardens accomodating 5486 artificially 

pollinated seedlings have been established in 

Kannara (Thrissur), Neriamangalam 

(Ernakulam), Karunagappal.ly (Kollam), 

Mavelikara and Kayangulam (Alappu zha). 

These seed gardens when they come to the full 
bearing stage, are expected to meet the acute 

demand for quality planting materials in the 

disease prevalent tract. 
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First report of immature nut fall uf COCflnut 

caused by P.meadii. 

An isolate of Phytophthora causing immature 
nut fall of coconut (Plate-7) collected 
from Kodagu district of Karnataka differed 
from P.palmivora in its cultural and 
morphological criteria. This isolate exhibited 
chyrsanthemum pattcrn of growth with no aerial 

Resew'ch Highlights· 2000 

mycelium. Sporangia are eaducous and are 
shed with thin and narrow stalk. The 
sporangial dimensions were 40.45 ± 3.49 x 

25.10 ± 1.67 ~m with L / B ratio of 1.61. The 
length of pedicel was 24, 35 ± 3.74 ~m .It 
infects arecanut but not cocoa and black 

pepper. Based on these criteria, this isolate was 

identified as P meadii. 

Plate-7: Colony morphology, sporangia and symptoms of coconut isolate causing 
immature nut fall. 

Ulolugical control of pests of coconut 

Corcyra cephalonica was found to be an ideal 

alternate host for the mass multiplication of 
Apanteles taragamae, the early instar parasitoid 

of Opisina arenosella. 

Castor oil and coconut oil based bacterial 

suspension emulsion (at 5-6%) of the bacterial 
isolate RPW - PSI gave 36% and 28% mOltality 

of the red palm weevil grubs in laboratory 

studies. Ps eudomonas alcaligenes, the 
oppurtunistic bacterial pathogen of Oryctes has 
been seored for its intrinsic anti biotic resistance. 
Use. of antibiotics would help to reduce the 

Baculovirus inoculum loss during its in vivo lab 

maintenance. 

An isolate of Heterorhabditis indicus 

from Kayangulam could gave 100% kill of 

Oryctes grubus within one week in cowdung 

in glass troughs under laboratory condition. 

Metarhizium flavouiride an entomogenous 

fungi was reported from Oryctes rhinoceros 

beetle for first time in the World from Kerala. 

Based on the spore encumbrance on 

nematode cuticle, Pasteuria penetrans (PPMI) 

recovered from root knot nematode, 

Meloidogyne incognita and Pasteuria isolate 

(PPHO) collected from cyst nematode, 

Heterodera oryzicola, Radopholus similis 

(females, males and larvae) was host to PPHO 

and non-host to M. incognita, whereas with 

PPML, H oryzicola was a host and others were 

non-hosts. 
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I~riophrid mite in coconut plantations 

Studies on population abundance of the 

. eriophyid mite showed that higher temperature 

combined with high relative humidity were 

congenial for rapid mUltiplication of the mite. 

Intermittent summer rains followed by dry 

weather were favourable for the population 

build up. On laboratory maintainance, the mites 

survived for a period of 15 days at IS-25°C 

wh..en the detached spikelets were dipped in 

water/sucrose solution. 

The innermost two sepals harbored 

higher population of predatory mite. On 

examination of the infested nuts 56% of 

them lodged the predatory mite. Attempts have 

been made for mass multiplication and 

colonization. 

I ARECANUT 

Occurrence of P. he~'eae 

A homothallic isolate of Phy tophthora 

(AR.30) cau s ing fruit rot of arecanut was 

i\lll~ltcd I rolll f'Ullur talu" or Ua"ishlla Kallilada 

di slrict or Karnata"a, whi ch produces 11011

cadu c olls sporangia (Plalt>~L OOgOIlI<l , 

Platu··X: Colony llIorphology 01 Pllllllivora 
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Plate-9: Sporangia of P. palmivora 

oospores (Plate-9) and chlamydospores 

abundantly on carrot-agar. The size of the 

sporangia were 37.02 ± 5.38 X 25.34 ± 3.94/1111 

with LIB ratio 1.48 ± 0.24. The average size of 

oospores and chlamydospores is 25.69 ± 3.65 

and 26.03 ± 2.20flm respectively. This is the 

firs t report of occurrence of P. heveae on 

arecanut. 

Natural enemies 011 major insect Pl'Sts 

Survey was conducted mainly in the areca 

gardens of the Institute to collect the 

natural enemies of insects infesting areca 

palm, Two species of Stethrous, a phytoseiid 

and a species of thrips were collected from 

mite colonies as predator (both Oligomychus 

indicus and Raotella indica). No parasite/ 

predator could be collected so far from 

spindle bug and pentatomid bug infesting areca 

palm. 

Thirty two types of spiders were 

collected inhabiting the leaves, spindle areas 

and inflorescences of area palm. Out of these, 

six species were sent for identification to ZSI, 

Calcutta. 

Reduviids and 

other gen eral predat' 
egg masses of the red 
from areca leaves. Ny 
one of the egg masse 
laboratory using aph 
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Reduviids and chrysopids were the 
other general predators collected. Two 
egg masses of the reduviid were collected 
from areca leaves. Nymphs emerged from 
one of the egg masses were reared in the 
laboratory using aphids and caterpillars 
as prey materials. The nymphal period lasted 

85 days. The adult is Sycanus sp. 

Plate-l1: Nymph of reduviid 

Insect pathogens infecting scale 

insects and whiteflies were brought to pure 
cultures. These included Beauveria sp., 
Fusarium sp and four indetermined fungi. 
Pathogenecity of these will be done under 
laboratory conditions on scale insects and white 

flies. 

I\lanagcment of Phytopllthora dis(,3SCS 

Five fungicides viz., stopsin (systemic 0.1 and 
0.2), dithane M45 flowable (0.3 and 0.4%), 
baycor (0.1 and 0.2%), cuprous oxide (0.5%) 
and Ovis-20 were tested against Phytophthora 
meadii isolates. Out of the five fungicides, 
cuprous oxide and Ovis-20 (Plate-12) were 

fungicidal. 

Plate-l2: Ovis-20 fungicidal to P. mea(iii 

Water extract of five plant species were 

tested in vitro for their efficacy to check P 
meadii. The medium added with extract of 
'Kiriath ' (Andrographis paniclliata Nees) 
showed reduced radial growth (maximum 
22mm) at the end of five days of incubation 

period. 
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Plate-13:Trichoderma Spp on medium 

ammended with fungicide Dithane M-4S 


The compatibility studies with 

Trichoderma spp. and the fungicides dithane 

M45 (Plate-l3) and Ovis-20 (Plate-14) showed 

Ovis-20 as compatible. 

The promising antagonists Trichoderma 
(two spp.), Pseudomonas (nine solates) and 

Bacillus (one isolate) were tested for their 

efficacy in checking Phytophthora growth on 

plant tissues. Bits of tender rachis of about 

10-12 mm in length were used for inoculation 

(Plate-I5). Both the species of Trichoderma 
and seven isolates of Pseudomonas arrested the 

pathogen establishment on host tissue. 

Researcb lligbligbts· 2(}(}(} 

Plate-I4: Trichoderma Spp growing on medium 
ammended with fungicide Ovis-20 

I COCOA I 

Etiolog) 'lnd anagement 01 vacular . t 
die-hHck 

A garden to garden survey in Mysore , 
Mandya, Chamarajanagar and Bangalore rural 
districts of Karnataka indicated that the 
disease incidence, number of plants killed 
(8147) in relation to total number of plants 
(1,21,600) as on September 2000, was 6.69% 
(Table-2). 

Table 2: Incidence of cocoa wilt in Karnataka 

District No of cocoa No of plants %of 
plants killed Incidence 

planted 

Mysore 59,000 5252 8.90 
Mandya 18,100 942 5.20 
Chamarajanagar 31,600 1630 5.15 
Bangalore Rural 12,900 323 2.50 

~otal 1,21,600 8147 6.69 I 
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Plate-I6: a) Sympi 
Plate-IS: Inhibition of Phytophthora growth by 

Trichoderma Spp on tender rachis 

The cocoa plants of 2-5 years old were 
found to be more susceptible for infection under 
field conditions. The disease appears in 
September, after South-West monsoon period 
and reach maximum during October-March and 

declines to a minimum thereafter (Fig-4). 
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Fig 4: Environmental variables in relation to cocoa wilt at Hunsur. 

The visible symptoms of the diseased 

plants are yellowing or browning of the leaves, 

wilting of branches and finally death of whole 

plants (Plate-16). 

The disease invariably starts from tip of 

one of the branches and spreads rapidly to other 

branches, killing the tree between 20-45 days. 

The pods on the trees remain green for several 

days and slowly shrivel. These symptoms are 

invariably associated with borings of the 

branches that are about one mm in diameter and 

are inhabited by XyLeborus beetles (Plate-17) . 

Some coiled plugs or powdery mass 
protrude from these shot holes (Plate-17). 

Longitudinal and transverse sections in 

the region of bore show fungal mycelium and 

spores in the xylem vessels. The sections away 

from the bore exhibit blocking of the xylem 

vessels through accumulation of materials and 

large number of tyloses (Plate-16). Electron 

abc 

Plate-16: a) Symptoms b) Vascular streak in the wood c) Tyloses in the xylem vessels 
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a c 

Plate-17: a) Insect bores b) Coiled frass c) Xyleborus beetle 

microscopic examination of infected tissues did 

not revea l the presence of sub microscopic 

pathogens. A total of 600 isolations from 

infected plants were made us ing water agar, 

nutrient agar, carrot agar, potato carrot agar, host 

stem agar, host leaf agar, potato dextrose agar 

and potato sucrose agar. The inoculum material 

included leaf, petiole, stem bits with streaks, 

frass, insec t bores and beetles. 

Fungal species like Fu sa rium, 
Pestalotia, Botryodiplodia, Graphium, Mucor, 

Aspergillus, Pencillium, Chlamydomyces, 

Monilia , Streptomyces, Melanconium, 

Helminthospo rium, Coll etotrichum, 

Tri chophyton, Cephalosporium and five 

unknown isolates were recovered from infected 

plants. Graphium is the sy nnematal stage of 

Ceralocystis, while conidial stage of some other 

spec ies of Ceratocystis are placed in the form 

genus Cephalosporium (Plate- l8). 

The suspected causal organisms obtained 

from va riou s iso lation s were use d for 

inoculation . The isolates were inoculated onto 

seedlings under glass house and also onto fi ve 

Plate-IS: GraphiuJn 

year old plants in the field . The methodol gy 
followed was s tem inoculation by bark 
flap method. Till date (13th January, 200 I). no 

sy mptom s were observed in inoculated 
plants. However, few plants inoculated with 

Graphium showed pos itive indication after 
two months of inoculation. Field trial v. il h 

systemic fungicides (Triadimefon, Bitertanol, 

Hexaconazole, Tebueonazole, Propiconazole. 
Benomy l, Carbendazim and Tridemorph) 

and antibiotic (Streptoeycline) are bc ing 

continued. 
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PRE AND POST HARVEST TECHNOLOGY 

\ular cum Electrical Dryer 

A hybriu uryer with solar energy as the main 

source of energy and electricity as the 

alternate source of energy was designed (Plalc

19). This is a semicircular shape dryer based 

on the glass house principle there by avoiding 

the extra insulation normally necessitated in 

the conventional solar cabinet drycrs. II 
consists of a double pass parallcl plate solar 

collector with UV stabilizcd HDPE film 
Plate-19 : A hybrid copra dryer

used as transmitter and black HDPE rilm 

lIsed as absorber shect. The temperature Snow llall Tender Nut (SnTN) making machine 
inside the drying chamber was 2S to 30°C 

Snow ball telllIer nut is a (enuer coconut
higher than the ambient and humidity 20% 

without husk, shell and testa which is ball 
lower than the ambient. When the temperature 

shaped and white in colour. Important operation 
inside the drying chamber reduces below a pre 

while making SBTN is making a groove in the 
set level and electronic control system will 

shell, just before scooping out the SBTN I"rol11 
activate electric heaters to maintain the 

the shell cups. A suitable machine has been 
temperature inside the drying chamber. A developed ror this purpose. By using this 
separate electronic control system is machine, any unskilled person can make a 
incorporated to switch off the dryer when the SBTN in S minutes , which could be brought 
drying is completed. The capacity of the dryer . down to 3 minutes by practice. In this machine 
is 3000 coconuts per batch and the drying time two persons can work si multaneously. Cost of 
taken is 32 hours. the machine is Rs.20,000. 

SOCIAL SCIENCES 

Institutional Training Programmes A familiarization vi sit was organized for 

Four Technical Orlicers rrom Sri Lanka duringDuring the year, 14 short term Institutional 
May-June 2000. Training Programmes werc organized. 

The topics covered included crop management Frontline Demonstrations 
technologie s for coconut , arecanut and 

High dcnsity multispccies crorping systcm in cocoa and post harvest technology for 
coconut , root wilt managemcnt in coconut plantation crops and experimental techniques 
and arecanut based cropping sy stl:ms werein plantation crops. About 22S official s from 
the aspects I'or Frontline Demonstration sfive States were benefited from these training 
being conducted at K asaragod , Kayangulamprogrammes. 
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and Mohitnagar centres. A number of visitors 
were taken to the Frontline Demonstration plots 
to convince them on the technologies evolved 
at this Institute. 

Publication of extension literature: 

a) 	 CPCRI, Kasaragod - Mushroom 
cultivation on coconut wastes (English, 
Malayalam and Kannada), Stem bleeding 
disease of coconut (English, Malayalam 
and Kannada). 

b) 	 CPCRI RS, Kayangulam - Root wilt & 
other pests and diseases of coconut 
(Malayalam); Eriophyid mite (English & 
Malayalam). 

c) 	 CPCRI RC, Kahikuchi - Research 
accomplishment of CPCRI RC, Kahikuchi 
(English), Arecanut culti vation practices 
for Assam (Assamese), Anabe roga/ 
Ganoderma disease of arecanut in Assam 
and its management (Assamese). 

Kisan Mela 

a) 	 CPCRI, Kasaragod : Kisan Mela was 
organised at CPCRI, Kasaragod on 
December 10. 2000 . Hon'ble Union 

Minister of State for Textiles Shri . T 

Dhananjayakumar participated in the Kis 
Mela as the chief guest (Plate-20). Mo 
than 400 farmers participated in the mela. 

b) 	 CPCRI RS, Lakshadweep: Sh ri . 
Mohammed Kudage, Deputy Collec . Ir 
inaugurated the Kisan Mela at CPCRI R " 
Lakshadweep on 22-11-200(l. About 25') 
farmers participated. 

c) 	 CPCRI RC, Kahikuchi: Kisan Mela wa 
organised at CPCRI RC Kahikuchi 0 

24-11-2000. Shri.C.M.Patowary, Hon'b 
Minister for Agriculture, Govl. of Assan 
inaugurated the Kisan Mela . About SOt 
farmers attended the programme. 

Supply of planting materials 

The following planting materials were supplied 
to the farmers during the year for commercial 
culti vation. 

i. Coconut seednL1ts: 51,286; ii. Coconut 
seedlings: 23,764; iii. Arecanut seednuts: 
11,61,365; iv. Arecanut seedlings; 73,721; v. 
Cocoa grafts: 67,362; vi. Pepper cuttings: 2000. 

Technology dissemination through newsp:tfllr.i 

fann journals and radio 

Fourty five popular articles were published ir 
Farm Magazines and the Agriculture column 
of newspapers . Thirteen Radio Talks. 
discussions were given by the scientists of this 
Institute for broadcast through All India Radio 

Productinn of Video Films 

Two Video Films entitled "About CPCRI" and 
"Integrated pest and disease management in 
coconut" were released during the year. These 
films were produced in collaboration with 
National Academy of Agricultural Research 

Management, Hyderabad. 

:ricultural Technology In 

:AR sanctioned a 
"3stablishmcnt of Agric 
Information Centre (ATH 
uder NATP for implem 
K asaragod during 1999 
\.udgetary provision fo 
I)r. M.S. Swaminathan, ir 

ervices on 2nd Februal 
vai I ab Ie at ATIC incl 
chnologics ofCPCRI; F, 
nd free publications; Vid 

{nd development personn 
v1ini exhibition; Expert el 

Jackage - in the form of ( 
and arecanut cultivation; ~ 
analysis; Planting materi 
arecanut; Earth worm 
Vermicompost; Mushroo 
products - coconut an 
During the period under r 
of 9079 farmers and oth 

ATIC primarily for the 
t'lanting materials and 

inputs and products in 
guidance on the establisl' 
recanut gardens. ( 
echnology was the m, 

cvinced by the farmer 

protection. A large numb 
interest in understandi 
performance of diffcrent 
and arecanut and me e 
better establishment of ( 
while they purchase see( 
Total value of sale of te 
Droducts ana publicatiol 

Nas Rs. 6,56,299/-. 

Plate-20: ShrLV. Dhananjayakumar, Hon'ble 
Union Minister of State for Textiles lighting the 

lamp to inaugurate the Kisan Mela 
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,-icuJtnral Technology Information Centre 

~AR sanctioned a project entitled 
"~stablishment of Agricultural Technology 
Information Centre (ATIC)" during Phase II 
uder NATP for implementation at CPCRI, 
1< asaragod during 1999-2003 with a total 

25') l.udgetary provision for Rs.42.575 lakhs . 
J)r. M.S. Swami nathan, inaugurated the ATIC 
ervices on 2nd February, 2000. Services 

:1 WD 

li 0 
vailable at ATIC includes guidance on 
chnologies of CPCRI; Farm literature - priced n'b 

ssan nd free publications; Video show (for farmers 
md development personnel visiting theATIC); 50! 
v1ini exhibition; Expert electronic information 

,Jackage - in the form of CD ROM on coconut 
and arecanut cultivation; Soil and water sample 

)lied analysis; Planting materials for coconut and 
rcial arecanut; Earth worm for vermicompost; 

Vermicompost; Mushroom Spawn and Farm 
)nut products - coconut and tender coconut. 
uts: During the period under report, a total number 
, v. of 9079 farmers and other clients visited the 

)00. ATIC primarily for the purchase of quality 
I(;r" ,Jlanting materials and other technological 

inputs and products in addition to availing 

d ir: guidance on the establishment of coconut and 

11n .recanut gardens. Crop management 

ks .echnology was the major area of interest 

this evinced by the farmers followed by crop 
jio protection. A large number of farmers showed 

interest in understanding the comparative 
performance of different varieties of coconut 

lnd 
and arecanut and measures for ensuring

tin 
better establishment of coconut and arecanut 

ese 
while they purchase seedlings of these crops. 

ith 
Total value of sale of technological services, rch 
nroducts and publications during this period 

Nas Rs. 6,56,299/- . ...... 
o 
.-' 
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Field level perfomlancc of microirrigation 

technologies in coconut 

Technical performance of drip irrigation 
systems installed in farmers' holdings in 
Kasaragod and Kannur Districts of Kerala State 
under the guidance of the State Department of 
Agriculture were assessed. It was observed that 
only 13% of the plots were working excellently. 
Thirty seven per cent of the plots could be 
categorized as good, while 30% plots are 
working fairly good and the remaining 20% of 
the plots are poor. 

Price spread analysis 

The price-spread analysis for coconut and its 
products was conducted in Kasaragod, 
Kozhikode and Ernakulam markets in Kerala 
State. The marketing channel for coconut 
consists of intermediaries such as village 
merchants, commission agents/wholesalers and 
retailers. Fully husked nuts are sold in the retail 
market for local consumption . Mature nuts with 
full or partial husk are traded in the assembling 
markets for interstate transaction . Since the 
marketable surplus is very less, the involvement 
of middlemen is unavoidable. The share of the 
producer at the end price ranged from 60-70 
per cent depending upon the size and quality 
of the nuts. 

Crop loss estimation 

A sample survey was taken up during January 
2000 to study the severity and geographical 
distribution of the eriophyid mite infestation in 
Alleppey District in Kerala State and to estimate 
the consequent production loss. A total of 
61,138 palms, spread over 29 Krishi Bhavans 
in the district were observed for this purpose. 

For studying the yield loss, observations were 

---------------------------------------~ 
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recorded 1'01" 807 hearing palm s. For studying 

thc nut characters, 102 mature nuts were also 

collected I'rom fmmers' I·ields. Therc was ,1 

general reduction in the range of21 to 28 % in 

weight of nUl, weight or husk, weight oj" copra 

and recovery oj" oil duc to eriophyid mite. 

Databn e administration and computer 
applications 

To rlace CPCRI In the arena of Internet, a 

website of CPCRI was developed and hosLed 

under N1C Server (hllr:llwww.cpcri.nic.in) on 

10th April. 2000 . Dr S.P. Ghosh , DDG 

(Horticulture), lCAR inaugurmed the f"acility. 

Continuous UrdaLing 01' Lhe information also 

Research Highlights -2000 

was carried out. The wchsite include 

inl 'ormation on CPCRI. nrgani/.ation stnlctuI\ 

achievemcnts of various divisions and centre~ 

futurc thru st, events, personncl. transi'cr 0.
technology, training programmes and otl1l:r 

links. 

Four CD ROM's on Arccanut 

Cultivation, Coconut Descriptors P'lrl-11. 

Coconut Cultivation and An overview or 

CPCRl were prepared and rcleased for usc by 

the Scienti sts , Extension Personnel, Studcnts 

nnd Farmers. Copies of these CD ROM arc 

being made available for snles at ATIC counter 

at nominal cost. 
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KYK conuucted a loud nllJ1lherof77 Lrainings 

IVI' til ' henefits 01 1373 rcople during this 

year. O L t (;I' Lhe ahove trainings, 44 were 

'On-campus' and 33 were 'OIT-camrus' 

l r,lin i ngs , conductcd Cor the hendit of 799 and 

574 peuple respecti vely. Feed back information 

was also L'ol lcctccl to know the impact of the 

lrnini ngs. During thi s year, 12 beneficiaries 

\w ned their own self- cmployment units hy 

lItilizing impaned skill and knowledge. 

Front-Line Demonstrations (FLD) 

FLD on c reals and Horticultul'al eror ~ 

im plemented in Pati11H Village 01' Vorkudy 

Gr~lm a Pwx hayat h. which is 40 Kl11s away fr0111 

K as'l ragod. Thi s programme was conducted 

in g ha arc,1 helol1 ),. ing to 22 Carmel'S. The topics 

such as a) Introducli on of hi!:-h yiel din1,! pnddy 

<{nc t ic i.c . Aishwarya and Jaya agai nst the 

10 'al Kil ayamc variety. h) l lll['()duction of high 

yielding hlackgram (T-9) and greengral1l 

(China moong) varieties in the paddy fallows 

for elkcti ve utilization of residual moisture and 

higher economic returns and c) Inlmduction or 

high yielding cucumher variety agninst local 

variety in the raduy fallows. 

The salient results are, Aishwarya variety 

yieldeci 39 anc! Jaya yielded4.1 t/hd as against 

Plate-21: Front line demonstration on cereaf,s and 
horticulture crops at Pathur village under KVK 

--~------------------------.--------------------------------~~ 
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1.7 tlha of local Khayame variety. The yield of 
IInproved variety of cucumber was 10 t/ha, as 
19ainst 8 t/ha of local variety. The yields of 
blackgram and greengram were 0.39 t and 
0.46 t/ha respectively. These yields were 
considered as an additional returns to the paddy 
growers. 

On-Farm Tcstings (OFT) 

-Gn-farm testings on different aspects such as 
a) Management of rhinoceros beetle in coconut, 
b) Stem bleeding disease control in coconut and 
c) Management of important pests of vegetables 
were undertaken in farmer's plots . 

Rhinoceros heetlc control experiments 
were conducted in 10 plots of 0.5 acre each, by 
selecting pre-bearing palms of age helow 4 
years. Treatments showed that fresh incidence 
of infestation reduced drastically by 21.92% in 
leaf axil filling with naphthalene halls and hy 
12.34% in placement of phorate sachets as 
against the initial infestations of 72.67%. 

In stem-bleeding management of 
coconut, different treatments such as i) removal 
of affected tissues + calixin smearing and coal 
tar application, ii) treatment I + calixin root 
feeding iii) treatment I and 0.1% calixin 
drenching, were undertaken in 5 plots of 0.4 ha 
each. It is found that, the treatments taken at 
initial stages resulted in an increase of ahout 5 
- 6 n'uts per palm per year. 

Control of jassids and white flies was 
introduced in three plots of 25 cents each of 
bd ljal crop (Haritha variety) . The results 
shOAled that alternate sprays of ni mbieidi ne and 
fenvalerate at fortnightly intervals gave the best 
vield (14150 kg/ha) with higher economic 
eturns as against the farmer's practice, which 
:ave 12000 kg/ha yield. 

Research Highlights· 2000 

Demonstrations were conducted in 4 
plots of 25 cents each on management of 
epilachna and pumpkin beetles in bittergourd 
(Priyanka variety) and cucumber (Local). The 
treatments used in the brinjal crop were repeated 
here. Alternate sprays of nimbicidine and 
fenvalerate resulted in significant increase in 
yield of both crops (13500 kg and 15750 kgl 
ha) as aga inst the control plot i.e., 12000 kg of 
bittergourd and 14250 kg of cucumber. 

Demonstration on management of fruit 
flies of hittergourd was conducted in four plots 
of 25 cents each. In this programme different 
treatments such as i) prompt disposal of 
damaged fruits, ii) trapping of adult flies using 
various traps, iii) need based sprays of 
malathion were compared with farmer's 
existing practice (weekly sprays of rogorl 
ekalux). The IPM package adopted gave the 
higher yield (14000 kg/ha) as compared to 
12250 kg/ha in farmer's practice. 

Farmers· Scientists Meet 

KYK has organized an interaction programme 
of "Farmers-Scientists meet", where Dr. S.P. 
Ghosh, Dy. Director General (Horticulture) 
attended and interacted with scientists, selected 
66 farmers of Kasaragod district and KY K 
faculty. 

Plate 22: Dr S.P. Ghosh, DDG (Hort.), leAR, 
New Delhi addressing the farmers and 

scientists at KVK, Kasaragod 

----------------------------------~GD 
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Women's CeU Activities benefit of rural women. About 60% of the ALL INDIA CO· 
beneficiaries adopted new ski lis at back home A total number of 18 trainings (12 On-campus 
situations.and 6 Off-campus) were conducted for the 

I COCONUT I 
:::rop ImproveJnt'l1l

IVLP FOR TECHNOLOGY ASSESSMENT AND REFINEMENT 

Twenty interventions covering srx micro 

farming situations have been undertaken for 

Technology Assessment and Refinement 

through Institute Village Linkage Programme 

in nearby villages under National Agricultural 

Technology Project. 

The OFT on assessing the performance 

of green manure crops in coconut basins 

revealed that the total amount of green matter 

obtained per palm from Mimosa (5.125 kg/ 

palm) was more than that obtained from 

Calapogonium (3.75 kg/palm). 

In the Verification Trials on the 

application of bioferti lizers to rice crop during 

the Kharif season an average grain and straw 

yield of 3.38 tlha and 2 .31 t/ha was obtained in 

the treatment plots while 2.86 tlha and 2.28 tI 

ha grain and straw yield was obtained from the 

control plots. 

The farmers seem to be less convinced 

on the treatmentofMahali by covering arecanut 

inflorescence with polythene covers. Though 

the required critical inputs (polythene cover) 

were provided, farmers were hesitant to take 

up this treatment. 

Quality seedlings of coconut varieties, 

coconut hybrids, cashew varieties, mango, 

clove, sapota and varieties of pepper for 

mixed crop in coconut and arecanut 

gardens were planted during June, 2000. 

More than 90% establishment of seedlings 

was ensured. 

Plate-23: Field demonstration on control 
of Mahali disease of arecanut at farmers 

garden 
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ALL INDIA CO-ORDINATED RESEARCH PROJECT ON PALMS 

I COCONUT I 
: rop Improvement 

At Aliyarnagar, Arasampatti Tall (148) and 

Malayan Green Dwarf (164) nuts/palm/year 

continued to perform well. The other 
accessions showing promise are St.Vincent 

(136) and Spicata (13 I). 

At Veppankulam, compared to ECT (63 

nuts ) , Andaman Ordinary performed well 

producing 116 nuts followed by Ayiramkachi 
(I 02nuts) palm/year. 

At Ratnagiri, Laccadive Ordinary 

continued to record the highest average yield 

of 156 nuts/palm/year. 

In the evaluation trial at Aliyarnagar, 
MYD x ECT (133 nuts/palm/year) was 

promising when compared to other hybrids viz. 

VHC-2 and GBD x PHL. 

Under the trial on promlslng seed 
material, LCM (180.7 nuts/palm/year) followed 

by WCT x COD (164.1) were found to be 

promising. 

Crop Production 

At Aliyarnagar under drip irrigation cum 

fertilizer experiment on young palms, the 
results indicated that basin irrigation at 

IW/CPE ratio of 1.0 at 4 cm depth and drip 

irrigation at 100% Eo increased the functional 

leaves, bunches, female flowers nut and copra 

yields. The mean yield from these treatments 

were 145 and 143 nuts/palm/year, wheras the 
palms which were not receiving any irrigation, 

"ecorded on Iy 66 n u ts/pa Im/year. At 

Teppankulam, the cumulative mean yield data 

for seven years showed that palms under drip. 

irrigation @ 100% Eo recorded the highest 

mean nut yield (115 nuts/palm) and under basin 

irrigation treatment recorded 103 nuts/palm/ 

year. 

Under nutritional requirements of 

coconut at Veppanku1am, higher dose of 

fertilizer nutrition with balanced form, 

improved the coconut yield . In control 

treatment, the yield reduced from 168 to 98 

nuts/palm indicating the higher requirement of 

nutrition for higher productivity. The hybrid 

vigour in combination with balanced quantity 

of fertilizer nutrition for higher production was 

well exhibited in the treatment combination of 

1.0:0.25 :2.0 kg NPKlpalm/year (225 nuts/palmi 

year). At Aliyarnagar, application of NPK @ 

1000:250:2000 g N/palm/year recorded the 

highest yield of 163 nuts/palm/year. 

Under . inter and mixed cropping 

system in coconut at Veppankulam , the 

coconut yield registered a mean increase of 

39 to 59% for a pe riod of 5 years due to 

continuous intercropping with frequent 

irrigation and manurial schedules followed 

separately for main and inter crops. In general, 

intercropping study indicated that, the coconut 

yield increased in all the models and coconut 

with the age of 25 years and above can 

accommodate different intercrops with varying 

morphological structures and rooting habit. 

In Kahikuchi, the model coconut + black 

pepper + banana + lemon + pineapple + ginger 

was found to be more profitable giving highest 

net return of Rs. 83,167.30 per ha. 
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Research llighlights· 2000 

Crop Protection 

In the pathbgenicity trial on Ganoderma at 

Aliyarnagar, by split rool inoculation technique 

showed 60% of disease incidence. In the new 

management trial. neem cake @ 5 kg per palm 

per year as soil application and root feeding of 

tridemorph 2 ml in 100 ml of water for 3 times 

at quarterly interval recorded the minimum 

disease incidence of 6% against 24% under 

control. 

Aliyarnagar center conducted a survey 

for the occurrence of root wilt disease and basal 

stem rot disease and 56,900 trees examined in 

an around Pollach tracl from 52 gardens. The 

data showed that 80 trees were infected with 

basal stem rot disease. At Veppankulam, the 

.survey conducted in the coastal districts 

revealed that 201 coconut trees out of 7844 

trees in 33 gardens found affected by basal stem 

rot disease. 

In the control of Opisina arenosella, a 

study at Aliyarnagar indicated that 

monocrotophos 10 ml + 10 ml of water 

alongwith larval and pupal parasitoids viz., 

Bracon hehator, Goniozus nephantidis and 

Trichospilus pupivora at 28 days interval for 2 

times consecutively can effectively reduce the 

mean pest popu1lation( 808.48 to 6.36). 

I OILPALM I 

At Vijayarai, the hybrid 128 D x 291 P yielded 

61.75 kg FFB/palm. 

II PALMYRAH I 

At Pandirimamidi, 16 more germplam were 

identified and trees marked for collection of 

nuts. At Killikulam, the study on growth and 

development of Palmyrah fruits was initiated. 

* * * 
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