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INTRODUCTION 

The current mandate of the Institute is to develop appropriate production. protection 

and processing technologies for coconut. oilpalm. arecanut and cocoa through basic and applied 

research. Besides this, the Institute also co-ordinates research on these crops within the country. 

executes the research programmes under the All India Co-ordinated Research Project on Palms 

and generates parental lines and breeders' stock for establishing seed gardens and supplying 

to Co-ordinating Centres and other agencies including farmers. The Institute also provides 

consultancy services towards increasing the production and productivity of these crops through 

the co-operation of developmental departments by sponsoring training programmes, work­

shops. demonstrations and publishing extension literature. 

The major research achievements of the Institute during the year 1991-92 are briefly 

mentioned below : 

1. 	 Chowghat Orange Dwarf has been recommended for release for tender nut purpose. 

based on quality characteristics and organoleptic tests. 

2. 	 In arecanut, the indigenous cultivar 'Mohitnagar' has been recommended for release 

for North Bengal and Coastal Karnataka, in view of its higher yield (15 kg/palm/year) 

than Mangala (8.8 kg/ palm/year), and early yield stabilization. 

3. 	 In oilpalm, 5,500 tenera sprouts of 52 cross combinations received from ASD, Costa 

Rica have been planted in a quarantine nursery CIt CPCRl. Kasaragod. 

4. 	 Coconut embryos of 8, 9 and 11 months age were field collected and cultured in 

Y-3 mediasuccessfully without any contamination loss, and 60%ofthese have germinated. 

5. 	 Twelve cocoa accessions received from the University of Reading, U.K. were added 

to the germ plasm bank during the year bringing the total collections maintained at 

CPCRI Regional Station, Vittal to 105. 

6. 	 A total of 3,48,497 tenera sprouts were produced and distributed for commercial 

and experimental plantings in oilpalm. 

7. 	 Inoculation studies with four VAM fungi at the nursery stage revealed that Gigaspora 

species increased the growth of coconut seedlings at the initial period . 
 --8. 	 High yielding coconut genotypes (WIT, COD x WIT and WIT x COD) responded 


only upto the lower levels of fertilizer (500g N, 500g PzOs and 1000 I~O/palm/year) 


under both rainfed and irrigated conditions. 


9. 	 Drought-tolerant coconut cultivars showed significantly low lipid peroxidation levels 


as compared to drought susceptible palms. 


10. 	 A comprehensive survey was conducted in five districts of Karnataka with the help 


of Department of Agriculture /Ix. Dept. of Horticulture, Karnataka which revealed that 


769340 arecanut palms are affected by YLD causing an annual loss of 508 tonnes 


of chali. 


11. 	 The Institute also produced and distributed large number of fJClrental materials and 


breeder's stock in coconut, arecanut and oil palm. 


\Mk~' 
Kasaragod (M.l(. Nair) 
10 April, 1992 Director 
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CROP IMPROVEMINT 


GENETIC IllSOURas 
Chowghat Orange Dwarf (Fig. 1) has 

been recommended for release for tendemut 

purposes. This cultivar has a total sugar content 

of 7 .09g1 tOOml. and redudng sugar content 

of 4.7g/100ml. It had low sodium and 
potassium contents of 20 and 2003 ppm 

respectively. Descriptors USing 15 morpho­
logical, 18 reproductive and 8 fruit characters 

were completed on 13 cultivars. Leaf poly­

phenol analysis In 23 cultivars belonging to 

6 geographic regions revealed that the cultlvars 
collected from Guam Islands. had a minimum 

phenol content (S.3mglg FW) compared to 
the ones from Ivory Coast (9.8 mglg FW In 

OJg. 1. Chowghat Orange Dwarf 

Cameroon Red Dwarf). 

Out of 810 palms of South Pacific 
collections malntainted at World Coconut 

GermpJasm Centre, Andamans. 756 palms 
have Howered so far. Tme taken for Howering 

was minimum (50.6 months) in Hari Papua 

Dwarf from French Polynesia Among tails. 
it varied from 56.9 months in Niu W from 
Tonga Islands. to 85.5 months In Rangiroa Tall 

from French Polynesia. 
One indigenous oil palm dura acces­

sion. as well asanother E. o/eiferax E. guineensis 

collection and a donal material from Costa 

Rica were planted In the main field. Five 
thousand five hundred tenera sprouts repre­

senting 52 ClOSS combinations were procured 
from ASD. Costa Rica for Genotype x Envi­

ronmental studies. Selfed and inter se Clossed 

progenies ofseven tenera palms were planted 
during the year to regenerate desirable pisiferas. 

In arecanut. nine more exotic acces­

sions along with the indigenous collection 
from Sirsi were planted in the alternate 

germpJasm bank at Mohitnagar (West Bengal) 

bringing the total holdings to 32. Hirehalli 

Dwarf is a potential donor of dwarfing genes 
for arecanut Improvement. Floral biology of 

this mutant was found to be distinct. as the 

ma.le (32 days) and female phases (5 days) 

were shorter as compared to that of Mangala. 

which has a male phase of37 days and female 

phase of 21 days (Fig. 2). 

Twelve cocoa accessions received from 

the University of Reading, U. K. were added 

to the germplasm during the year. bringing ' 
the total collectjon maintained at Vittal 

(Kamataka) to 1 05. Twenty two cocoa ac­
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cessions were planted in the alternate cocoa 

germplasm bank at Kannara (Kerala). 

Evolving high yielding varieties by selectJon 
and hybridization 

The comparative performance ofMAWA 

with three other hybrids and wcr planted in 
1981 under rainfed condition indicated that 
wcr (98 nuts) and COD x wcr (80 nuts). out­

yielded MAWA (48 nuts) in the total number 

of nuts produced since 1987. MYD crosses 

with Kenya Tall and Zanzibar maintalned their 

superiority in terms of the total number of 

leaves produced so far. The hybrid WIT x 

COD exhibited 100 percent Rowering com­
pared to only 13 percent in wcr. six years 

after planting. 

'Mohitnagar'. an indigenous cultivar of 
arecanut has been recommended for release 

during 1991 for North Bengal and coastal 

Karnataka. The striking features of this variety 

are. its greater uniformity. wider adaptabili ty. 

loosely arranged bunches. early stabilization. 

and a higher yield of about 15.0 kg of ripe 

nuts/ palm/year. as compared to 8.8 kg/ palm/ 

year in Mangala. at Kidu Farm in Karnataka. 

The cocoa hybrid 1- 14 x IV-20 continued 

to outyield the other hybrid combinations with 

a cumulative yield of 89.5 pods/tree. The 
hybrid 11-67 x 1V-20 was also promising with 

an yie ld of 36.6 pods/tree/yr. 

All the three combinations involving the 

Nigerian plsifera 30. 103 P with 65d. 125d and 

120<;1 gave the best yields of 164, 157 and 

142 kg ftb per palm respectively. among the 

11 dura x pisifera combinations planted in 

1976 under rain fed conditions. Adequate 

tenera x tenera progenies have been planted 
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Fig. 2. Hlrehal!l dwarf arecanut - 1992 

to recover this pollen parent. 

A total of 3.48,497 tenera sprouts were 

produced for commerdal and experimental 

plantings. Palms raised in Karl lands of Kerala 
did not show any set-back even after three 

months of submersion (Ag. 3): 

Tissue, Cell and Anther Culture Research 
a) Coconut 

Coconut embryos from 8. 9 &. 11 month­

old nuts were collected. field -sterilized under 

the palm and inoculated in liquid Y-3 culture 

medium . using a simple portable Inoculation 

hood. After a storage period of three days 

at room temperature. these embryos were 

fig. 3. 	 Healthy oil 
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fig. 3. 	 Healthy oil palm growIng under sub­

merged condition 

transferred to solid medium supplemented 

with BAP and NAA and incubated in dark ti ll 

they sprouted. No contamination was ob ­

seNed so far. and 60% of the embryos 

germinated after one month of Inoculation. 

Field collected embryos of 3 exotic 

accessions (No. 16--7 Nos. No. 17 - 1 No. 

and Acc. No. 19-7 Nos) brought from WCGC 

Andamans were surface-sterilized with 50010 
chlorine water and inoculated aseptically in 

Y-3 agar media and kept In dark for germi­

nation. 

A 17 year-old Markham Tall coconut 

palm from G-Block was sampled non-destruc­

tively and 1000 cultures were Inoculated in 

various concentrations of BAP and NAA. and 

kept under 16 hr photoperiod for further 

7 

development. 

b) Oil palm 

Leaf base tissues of an eight year old 

mature palm of tenera produced profuse callus 

on MS medium. where KH
Z
P0

4
was replaced 

with NaH
2 
P0

4 
(170 mg//). 

Callus derived from tender leaf tissues 

of 21 /2 year old Indonesian tenera seedlings 

(fig. 4) when planted for organogenesis on 

MS media with high BAP and Zip exhibited 

prominent root formation. 

Fig. 4. 	 011 palm - Two and half year old seedling 

callus wIth somatic embryos 

The seedling tissue culture-raised oilpalm 

dones. planted In field at Kasaragod during 

1989 have now started produdng female 

bunches. 
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CROP PRODUCTION The superiorit 

SoD fertility. nutrient dynamics and uop 
producltivJty 

The integrated fertilizer management In 
coconut has resulted in an annual yield of 79 

and 72 nuts/palm at 500 g N as urea + P 

+ K annually. and 500g N as ureaform + P 

+ K once in 3 years. respectively. In the 

studies conducted on the role ofcommon salt 

as a supplement to potassium application. 

81 .0 per cent yield increase was recorded with 
1000/0 K application followed by 75% K + 25% 

Na. Leaf concentration in respect of Na and 

K were higher in treated palms when compared 

to control. Magnesium field trial showed 
effectlvenessequallywlth twodjfferentsources 

(MgS0
4 

&..MgC0
3

) . Coconut yield was higher 

wlth 250g MgO than with other doses. and 

control. Plots deprived of magnesium ap­

plication showed lower available magnesium 
content at 0-25 an depth o f soil. MgS0

4 

recorded higher Mg content In all the depths 

of soil than soil treated with MgCO The K­r 
Mg antagonism was not clearly demonstrated 
In foliar analysis. 

Inueaslng nutrient avallablUty and disease 
alleviation by mJuoorganlsms 

Significant Increase in nitrogenase (CzHz 
reduction) activity was obtained in sandy loam 

soil in response tOBeijerinckia inoculationwhen 
soli was amended with Mimosa invisa to 

provide 1% C (W/W) under incubated con­

ditions. 

Inoculation studies with four V AM fungi 

at the nursery stage revealed that Gigaspora 

species enhanced the growth of coconut 

seedlingsat the initial period. V AM inoculated 

seedlings when transplanted in the sandy soil 

showed that the field establishment and survival 

were better in seedlings which received the 
Inoculation of Glomus macrocarpum and G. 
versiforme. Among the nine exotic VA 
mycorrhizal cultures tested on oil palm 

seedlings underpotculture conditions. Glomus 

sp. was the most effective in enhandng seedling 

growth and P-uptake. with a higher level of 

colonization in roots. 

Nutritional requirement and crop manM 
agernent 

The high yielding coconut genotypes 

(WCf. COD x wcr.and WCfx COD) responded 

only upto the lower (m l) level of fertilizers 

(5OOg N + 500g pps + 1000 ~O/palm/year ) 

under both rainfed and irrigated conditions. 

The mean yield during the period 1989-90 

and \990-91 was 103. 143 and 149 nuts/ 
palm/year. respectively under mo (no fertil­

Izer). m 
t 

and m
L 

(double of m l) levels of 

manuring. 

Stress and produdfon physIology 

The drought tolerant tall coconut cuJ­

tivars Wcf. Fiji and hybrids wcr x Wcf. Wcf 

x COD showed significantly low lipid 

peroxidation levels as compared to drought 

susceptible palms of MYD. GB. COD x wcr 
and COD x COD. This is well correlated with 

the activities of superoxide dismutase (SOD). 

catalase. polyphenol oxidase (PPO) and 

peroxidase (PO) enzymes. Drought tolerant 

groups were characterized by· an increase In 

the activities of SOD. catalase and PPO. with 

a decrease In PO. This indicates the protective 

role of these enzymes in maintaining the 

membrane integrity ofd roughttolerant groups. 
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The superiority of the hybrid MYD x WO 

over MOD x WO. MOD x wcr and COD 

xwa was maintained both in terms ofgrowth 

characters and relative tolerance to drought. 

The F I hybrid seedlings of cocoa were 

obtained from crossing four high yielding trees 

(female parent) and four drought tolerant trees 

(male parent). The clonal material from parents 

and F I seedlings (10 hybrids) were screened 

for drought tolerance using the rapid screening 

method. The hybrid combinations 1-21 x NC 

42/94. [-29 x NC 23-94 retained higher leaf 

water potential in excised leaves in the 

screening method as compared to others 

indicating their relative drought tolerance. 

In oilpalm. FFB yield recorded for the 

different fertilizer levels viz. Fo (no fertilizer) 

FI (600:300:600). F z (1200:600: 1 200) and F3 

(1800:900: 1800) were 103. 125. 165and 153 

kg/palm/year respectively. The Fz leve[ was 

significantly superior recording an yield in­

crease of 60% Over F 0 and 32% over F I levels. 

Cumulative yield for 2 years with ir ­

rigation treatments showed that the Iz level 

(90 l/palm/day) recorded significantly higher 

FFB yield of 150 kg/palm/year compared to 

125 and 135 kg for 10 (no irrigation) and II 

(45 l/palm) levels. 

Irrigation x Fertilizer interaction was not 

significant. 

Perennial crop based fanning systems 
Among the various vegetable intercrops 

raised in a: middle-aged coconut garden, brinjal 

(6120 kg/hal. snake gourd (4920 kg/hal and 

amaranthus (4680 kg/hal gave satisfactory 

yields during kharif season. In the rabi season 

9 

under irrigated condition. bottle gourd gave 

the highest yield of 6.610 kg/ha. 

Soybean varieties PK~472 (980 kg/hal 

foll'owed by MACS 58(827 kg/hal and Gaurav 

(795 kg/hal gave significantly higher seed 

yields than the other nine varieties raised as 

intercrops in coconut garden. 

The total output from the second 

generation mixed farming unit started in 1989. 

was 21.347 coconuts. 12,7191itres of milk, 

169 kg banana. 319 kg poultry birds. 45 kg 

rabbits and 20 kg quails (all live weights). 1929 

hens' eggs and 3948 qualls' eggs. The total 

revenue from the system was Rs. 1.58,503 

giving a net income of Rs. 52.693. 

Drip irrigation with 20 I/tree/day and 

application of 100;40: 140g N. Pz05.I~O/tree/ 

year was found to be optimum for the initial 

growth ofcocoa as intercrop in arecanut garden. 

At Mohitnagar (N. Bengal). system con­

sisting of arecanut. banana. cinnamon and 

betelvine gave the highest net return of Rs. 

95.359/- per ha compared to only Rs. 36.044/ 

per ha in the arecanut monocrop. The annual 

recycling of biomass was found to be maxi­

mum ( 1 7 t/ha) in the system involving arecanut. 

black pepper and cocoa. 

The net return for the coconut + cassava 

cropping system at the present price level 

was found to be Rs. 15.200/ha as against Rs. 

5.250/ha from the coconut monocrop. The 

estimated Income Equivalent Ratio (IER) for 

the coconut + cassava system was 1.65. The ' 

return to labour in the case of coconut + 

cassava system was Rs. 60.60/manday. while 

it was Rs. 43.60 for coconut monocrop. 



: 

i 

10 

During 1983-84, banana, pineapple, 

pepper, cocoa, coffee and clove were in­

troduced in a mature arecanut garden, and 

the gross margin was negative (-Rs. t300/ 

hal due to the establishment cost of the com­

ponent crops. In the following year, banana 

and pineapple started yielding, and as a result 

of increased yield and higher price ofarecanut 

the gross margin shot upto Rs. 3 5,000 . The 

gross m argin increased in the next year to 

Rs . 1.16.450 . In 1987-88 all the component 

crops attained full bearing stage except clove. 
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The gross margin was however. reduced to 

Rs. 96,550 due to low return from arecanut. 

The yield and price of arecanut, improved 

remarkably during 1988-89 and gross margin 

reached Rs . 1,17.500 in spite of lower returns 

from component crops. During t989-90. due 

to fall in arecanut yield by 40 per cent the 

gross margin was reduced to Rs. 75,350. The 

gross margin was further reduced to Rs. 66,900 

in 1990-91 due to a Significant decline in the 

yield ofmain crop as w ell as component crops. 

PRODUCTION OF PARENTAL MATERIALS AND BREEDERS' STOCK 


In co co nut . 3 1,862 seed nuts of 

promising cu ltivars and hybrids were pro­

duced d uring the year. of w hich 29 ,794 w ere 

util ized for sowing and the remaining 2068 

seednuts w ere distributed to fanners. Over 

2466 hybrid seedlings and 8425 seedlings of 

di fferent var ieties were su pplied to co­

ordinating centres, government Institutions 

and farmers. A compact block o f Andaman 

Ordinary (319 seedlings) and Benaul lm ( 178 

seedlings) was established at Kidu Seed Farm. 

In arecanut, 5.26.7 10 seednuts and 

3 t .070 seedlings offour released varieties and 

South Kanara local were supplied to farmers 

and other government agencies, and 8050 

sprouts 01' 'local variety were also supplied. 

A new biclonal orchard of cocoa has 

been established at Kidu farm w ith the clones 

1- 14 and N -20. 

A total of 3,48.497 oil palm se ds were 

produced by crossing 40 selected d uras with 

J2 selected pisiferas at the Oil Palm Stat ion, 

Thodupuzha and at Palode. Out of these, 

2.29 ,130 sprouts/ seedlings were d istributed 

to various agencies. In addition to the above, 

28,144 seeds w ere also obtained from 12 dura 

inflorescences (open, self and in ter-se) . Out 

of the sprouts obtained from these crosses, 

520 d x d sprouts w ere supplied to A .P. 

Oilseed Growers Federation, and the remaining 

23 ,402 were used for experimental purposes. 

A Cess Fund Scheme entitled "Indigenous 

production of oil palm hybrid seeds" was 

sanctioned by the ICAR for the production of 

oil palm seeds. 
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Root(wilt) disease of coconut 

Observations of Mycoplasma-like or­

ganisms in the brain tissue of Proutista moesta 

having 38 d ays of acquisition and incubation 

period of root(wilt) affected palms (Fig. 5) is 

a very critical lead in the transmission of 

root(wilt). This assumes great significance 

since P. moesta is a proven vector of the Ye llow 

Leaf Disease of Arecanut and also that it flocks 

in great numbers on oil palm. 

fig. 5. M LOs in brain tissue of Proutista moesta 

Breeding for resistance/tolerance 'to 

root(wilt) disease in 'hotspots' has been further 

intensified with the addition of 37 more high 

yield ing and disease-free palms during the 

year. A total of 700 progenies have been 

raised from inter-se, selfing and CGD x WIT 

crosses for further field testing in hot spots. 

A comprehensive survey conducted in 

10 villages of the belt area in Thrissur District 

during July-August 1991, revealed the re­

currence of root(wilt) disease in 217 gardens 

(669 palms) out of the 358 gardens observed, 

and fresh incidence (2533 palms) was noticed 
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CROP PROTECTION 

in 840 gardens. Out of the total number of 

55,709 palms observed, only 5.75% palms 

were found to be diseased. during the past 

ten years thus giving testimony to the effec­

t iveness of the eradication programme. 

Constant associat ion of more than 

on e fun gus nam e ly . Colleto trichum 

g!oeosporioides, Exserohilum vermoesenl, 

Fusar ium sola ni, F. monili form e var. 
i n term edium , Th ie/aviop sis paradoxa. 

Cylindrocladium scoparium , Rhizoctonia and 

Pythium sp., w ere reco rded with varying 

frequencies in leaf rot affected tissues. Patho­

genicity of nine species of fungi were estab­

lished by a detached leaf inoculation tech­

nique. This observation suggests the in ­

volvem ent of o ne or more fungi in the 

developmentof leaf rotsym ptom s. Fourgenera 

of fungi v iz. Co I/e totrich urn, Exserohilum, 

Gliocladium and Fusarium were the dominant 

groups of pathogens iso lated. 

Stem bleeding disease of coconut 

Field control trials involving Bav istin 

(Carbendazim ) and Calixin (Tridemorph ) ap ­

p lied to the stem bleed ing affected palms 

indicated that the treatments with Bavistin 

(5%) applied through root feeding, and Calixin 

(5%) applied through stem injection , were 

better in reducing the rate of spread o f the 

lesion and also in increasing the yields of the 

affected palms. 

Studies carried out on translocation and 

persistence oftridemorph (Ca:J,ixin) in coconut 

stem using bioassay method showed that 

Calixin, when applied through root feeding 

@ 2ml, 5ml, 1ami/palm left residues both on 



' 
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feeding and opposite sides upto 3m height 

in the coconut stem, for a period of 45 days. 

No detectable levels oftridemorph were found 

in the nut water samples from 4, 6 and 10 

months old nuts of the treated palms. 

Carbendazim (Bavistin) at 1000 ppm 

concentration was fungicidal to Trichoderma 

harzianum and fungistatic to T viride, whereas 

Tridemorph (Calixin) was only fungistatic even 

at 500 ppm, to both these promis'ing an­

tagonists ofThieiaviopsis paradoxa - the incitant 

of stem bleeding. 

Studies on ThanJavur wilt/ Ganoderma wilt 
A fluorescent antibody technique has 

been standardized for the early detection of 

Ganodenna infection in coconut. (Figs. 6 and 

7) . This facilitates the adoption of plant 

protection measures in the initial stage of the 

disease itself. Trichoderma viride and T 

harzianum were found to supress Ganodenna 

in potculture studies. 

Yellow 	Leaf Disease of AreCcUlut 
Further evidence on the vector role of 

the plant hopper Proutista moesta have 

emerged from transmission experiments. Of 

the 15 healthy Areca seed lings inoculated with 

P. moesta in August 1986, nine showed the 

characteristic symptoms of the disease, and 

MLOs have been located in three of them. 

In another experiment, out of nine seedlings 

inoculated with P. moesta since 1990, six 

exhibited symptoms of the disease. 

Experimental transmission of the dis­

ease from diseased to healthy areca seedlings 

was achieved through the dodder laurel, 

Cassytha filiform /s. Detection of M LOs in 

the source palm , connecting dodder laurel , 

and in the recipient areca seedlings conclu-
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sively established the transmission of the 

disease. 

Among the cross combinationssaeened 

for their field tolerance against the disease, 

'Saigon' x 'Mangala' continued to give maxi­

mum yield with minimum disease intensity, 

'Mangala' and its segregants showed better 

field tolerance than South Kanara variety. 

Spear rot and other diseases o f oilpalm 
Electron microscopic examination of 

rachillae of unopened inflorescences, and 

submeristematic tissues from six spear rot 

affected oil palms revealed the presence of 

Mycoplasma - like Organisms (MLOs) in the 

sieve tubes (Fig. 8). The diseased palms studied 

were in the early stage of disease and were 

2-9 year old. Structural changes like phloem 

necrosis, compression of sieve cells and 

presence of large number of cell organelles 

in cells adjoining the vascular tissues were 

also evident. 

In a IS-year old oil palm plantation 

under Forest and Plantation Development 

Corporation, Little Andamans, upper stem rot 

disease was recorded in 42 out of 20,000 

palms, Symptoms of the disease are , gum 

exudation, stem bleeding and rotting (Fig. 9) 

which result in snapping of upper portions 

of the stem (Fig. 10). 

Black pod disease of cocoa 

Natural incidence of black pod disease 

caused by Phytophthora capsici Leonian was 

obseNed in addition to Phytophthora paimivora 

in Devikulam and Udumbanchola taluks of 

Idukki d istrict, p, capsici grew well on carrot 

agar medium and exhibited a petalloid pattern 

of growth with white fluffy aerial mycelium 

(Fig, 11). The sporangia are caducous, ellip­

• 
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Fig. 6 . 	 Diseased: Infected root (transverse) sec­
tlon showing Ganoderma lnfectlon (apple 
green fluorescence) tn phloem cells. 

sold with a tapered base and have charac­
teristically long pedicel (Fig. 11 ). This Is the 

first record of P. capsid on cocoa in 1ndia. 

Crown choking disease ofcoconutIn Assam! 
West Bengal 

The survey conducted in Assam showed 
that the disease Inddence is maximum (14.4%) 
in Kamrup district. In Rangia sub-divislon of 
Kamrup district. the Inddence is 18.9%. The 
total loss in yield due to the disease in Assam 
Is estimated at 6.38 million nuts. The disease 
is caused by boron defidency. The beron level 

fig. 8. MLOs In sIeve tube of rachllla of Spear 

rot affected 011 palm. 
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Fig. 7. 	 Control: Root (t ransverse) section of 
coconut showing normal fluorescence. 

In diseased leaves ranges from 5.4 ppm to 
7.4 ppm as against 9.4 - 10.2 ppm In leaves 
of healthy palms. Field control trials revealed 
that palms in the early and middle stages of 
disease recovered when borax Is applied even 
at lower doses In the basin at half-yearly 

Intervals. 

Pest Management 
The baculovlrus of Oryctes Introduced 

Into Androth Island. Lakshadweep In 1988. 
has established there within 4 years and nearly 

85 percent of the pest population has been 
IfInfected by the pathogen. As a result of the 

establishment of the pathogen on the pest 
population. the pest damage on coconut palm 
has been brought down from 7.5 per cent 
to 0.3 per cent In the case of spathe and from 
24.3 per cent to zero In the case of the spindle. 

The plant hopper. Proutlsta moesta was 
found to be parasitized by a hymenopteran 
In the field. More than 45 per cent of YLD­
affected gardens In Dakshina Kannada, 
Chickmagalur and Shlmoga districts of 
Karnataka lodged the population of plant 

hopper. 
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Flg. 9. 	 Upper stem rot of 011 palm - lnltlal rotting 
beneath the bleeding patches on stem. 

The biology of Chi/ocorus nigritus. a 
predator of scale insects was studied In the 

laboratory culture of Aonfdielfa orientaJis. The 

tife cyde Is completed in 23-28 days. About 

120-1 25 scale insects were consumed by one 

adult In a single day. 

The adult beetles of the coconut white 

grub LeucophoJis coneophora were found 

feeding on tender leaves of mango In labo­

ratory cages. The white grubspedes Anomala 
ch/orocarpa were regularly collected from 

light-trap catches besides a few Leucopholls 
coneophora. Observational trial and potculture 

studies Indicated the superiority of Phorate 

'10g In controlling the L. coneophora grubs: 

flg. 1I. Spo/CIngla of P. capsId 
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FIg. 10. 	Snapping ofthe upper portlon ofthe stem. 

Arecanut white grub survey in 

Chlckmagalur and Uttara Kannada districts 

revealed the occurrence of white grubs viz .. 

H%trlchia sp.. Leucopholis burmeistri 
Brenske. and L. Jepidophera Bum. Under 

laboratory conditions. the adults of L. 
/epidophora were noticed feeding on Reus 

g/omerata. A survey was conducted to assess 
the white grub damage to coconut gardens 

in Kasaragod and Kannur districts of Kerala. 

Search for natural enem ies of the cocoa 
defoliating caterpillar Lymantria amp/a has 

revealed the presence of two larval parasites. 
a pupal parasite. and a fungal pathogen. 

Vertebrate pest management 
The natural food habits of Rattus rattus 

wroughtonii Hinton, in coconut and cocoa 

gardens were studied by stomach content 

analysis. The observations reveaied the 

presence o f both plant and animal mattel In 

their diet. So far. 15 plant and 10 animal 

materials were identified. Among them. the 

male flowers of coconut (rudimentary pistil 
and staminodes) were found to be the m·:>st 
common food both in terms of their frequency 

of occurrence (65%) as well as the quantity 
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(4 t%) consumed. Cocoa. tender coconut shells. 

wild grass seeds, small ants. grubs and certain 

Insects were the other common food materials 

ofthese rats. Mosses. fruits of Physalis mInIma 

and oll palm. coconut kernel. beetles. ground 

roaches. caterpillars. etc. were also found 
occasionally. 

Integrated Nematode Management 
Residues could not be detected using 

GLC method 40 days later, in water and meat 

of tender coconuts. and in water, meat and 
copra. coconut oil and oil cake of mature nuts 

of palms treated with carbofuran. phorate and 

ebufos @ 3g a.i/ palm In the crown and also 

ebufos @ 109. a. i/palm in the basin. But In 

the case of carbofuran and phorate @ 109 a.1/ 

palm in the basin. the residues detected were 

below tolerance limit. The treatments were 
. repeated after three months on the same palms. 

Second set of samples collected 40 days after 

the treatment also did not show residues 

15 

beyond the tolerance limit. The GlC analyses 

were doneat Mahatma Phule Krlshl Vidyapeeth. 

RahurI. Maharashtra. Bayer (India) limited, 

Bombay. and Rallis India ltd.• Bangalore. 

Growth and yield ofmycorrhizal (Glomus 
mosseae) and non-mycorrhizal banana (cv. 

Njallpoovan) were compared under field 

cond itions at CPCRl. Kayangulam. The 

mycorrhizal plants recorded an increase of 

18,31.36.40 and 30 per cent over non­

mycorrhizal plants In respect of height. leaf 
area. bunch w eight . number ofhands. number 

of fingers and shoot weight respectively. 

Application of phorate or Furadan or 
neem-oil cake, alone or In combination with 

each other, twice a year. have significantly 

brought down the nematode population and 

Increased the yield of arecanut In the yellow 

leaf disease affected arecanut palms. 

http:18,31.36.40
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HARVEST AND POST HARVEST TECHNOLOGY 


hocesslng of ball copra 	 method over the latter is Rs. 6.45/1<g of ball 

The cost benefit analysis of the copra only (cost of baJl copra taken as Rs. 
preparation of ball copra by heat treatment 3600/quintal as on 1- 1-1992). 

and control reveals that the profitby the former 

REfINEMENT Of EXPERIMENTATION TECHNIQUES IN 

PLANTATION CROPS 
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A new method Is proposed to analyze 
the data obtained from observational trials 

which are hitherto not treated statistically. The 
method consists of working out estimates of 

error obtaInable and generating a distribution 

for each treatment under the assumption of 
normality for error. A non-parametric test 
(Mann WhItney) is then used to compare 

dlffeIent treatments. This method will help 
Interpretation ofdata from observational plots 
In an objective manner. 

EstImatIon of aop losses 
The survey completed In Kasaragod and 

Kannur districts of Kerala showed that 4903 

In Kannur District. 1671243 palms were af­
fected causing a loss of 1365.08 tonnes of 

chali. 

A comprehensive survey conducted In 
Rve districts of Karnataka. viz. Dakshina 

Kannada. Kodagu. Chlkmagalur. Shlmoga and 
Uttara Kannada with the help of Departments 

ofHorticulture and Agriculture. Kamataka. has 

revealed 7.69,340 areca palms affected by 
YLD causing a loss of 508 tonnes of <;hall 
annually. (Table 1) 

Table 1. 	 YlO affected arec:anut palms and 
estimated yield loss In Karnataka. 

palms were affected by stem bleed Ing disease DIstrict No. of palms Lo£s In yIeld 
In Kasaragod district causing a loss of 1.05 YLD In tonnes 
lakh nuts annually and In Kannur district 7363 (Estimated) 

palms are affected causing a loss of 1.75 lakh 
nuts annually. D. Kannada 13.027 7.28 

Kodagu 46,857 7.86 

in another survey carried out In 

Kasaragod and Kannur districts with the help 

ofthe DepartmentofAgriculture. Kerala. 4494 

Chlkmagalur 
Shimoga 

U. Kannada 

5.15.269 

1.92.040 

2.147 

404.58 
86.81 

1.72 

palms-were found afFected by YlD in Kasaragod 

district with a loss of 2.76 tonnes of chali. TOTAL 7.69.340 508.25 

I 
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AGRICULTURAl ECONOMICS 

Seasonal behaviour of coconut prices : w ell as coconut oil which always moved 

The monthly wholesale prices ofcoconut together, was different from that of coconut 

and its products for the year 1986 to 1990 and was high during October-February and 

exhibited a distinct seasonal pattern. The low during April-September. It was seen that 

coconut prices ruled high during December­ a third degree polynomial fits very well to 

May and low during June-November. The the averagewholcsaleprices of coconut. copra 

trend of monthly wholesale price of copra as and coconut oil (Fig. 12) . 

COCONUTS ( Rs/1OOO nuts) 

Y : 1318-52 + 84·65)( 
-2'W5x2 + 1'67)(3 

( R2 : 0.84 ) 

COPRA (Rs/ l00l(g) 

Y : 1257· 32 - 177·02 x 

+ 16.57x 2 • G59x 3 

( R 2 ; 0.')5 ) 

COCONU TS OIL ( Rs / 100 Kg ) 

Y: 1746·62· 144·80x 

·24·82x2·1·03x33 

('R 2 :M9) 
1100 OBSERVED 

1000 1 :=: ESTIMATED
o ( ,. 

FMAMJJASOND 

Fig. j 2 Monthly whole sale price in Calicut Market ( 1970-90) 
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TRANSFER OF TECHNOLOGY ALL INDIA 

Eight training courses were organized 

during the year for 48 officials from eight states 

and Lakshadweep on various production 

tech nologies ofPlantation Crops Management. 

A special training on biological suppression 

of coconut caterpillar. Opisina arenosella was 

arranged for the staff from different Parasite 

Breeding Stations in Kerala. In addition. training 

on plant protection and coconut tree climbing 

were given at Kayangulam for 25 unemployed 

youths. At Kasaragod. a 2-day programme 
0] 	

was organized in two batches for 54 Subject 

Matter Specialists . sponsored by the De­

partment of Agriculture. Assam. One day 

training were also given to 20 farmers of 

Andhra Pradesh and 198 farmers from 

Karnataka. on Oilpalm cultivation at CPCRI (RC) 

Palode. 

In the 16 Research-cum-Demonstration 

plots maintained in farmers' fields. coconut 

yield increased by 2-73% over control. 

Yellow leaf disease recurrence was 

noticed in 13 arecanut palms in two gardens 

'In the ORr village where the atfected palms 

were removed earlier. Fresh incidence ofYLD 

was also noticed in two 6-year old palms in 

an adjacent garden. 

An All India Exhibition on the theme 

"Coconut in India" was organized in connection 

with the Platinum Jubilee of Coconut Research 

and Development in India held at CPCRl. 

Kasaragod from 26-30 November. 1991 . in 

which 24 organizations participated, Ifl addition 

to this. the Institute also participated in 7 other 

exhibitions and brought out 14 extension 

publications. A Kisan Meala was organized 

during the Platinum Jubilee Celebrations on 

30- 11-1991 and a total of 490 farmers from 

six different states attended, Scientists of the 

Institute gave 19 radio talks on Plantation 

Crops' technologies. 
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ALL INDIA COORDINATED RESEARCH PROJICT ON PALMS 

Crop Improvement 

At Veppankulam MYD and MGD gave 

an average annual yield of 100 and 86 nuts 

per palm respectively. Among the talis, 

Andaman Giant and Lakshadweep Ordinary 

gave an average yield of 121 and 114 nuts 

per palm per year. The hybrid Ea x MYD 

(VHC-2) gave an average yield of 105 nuts/ 

palm/year which is 123% more than that in 

Ea. At Ratnagiri, Lakshadweep Ordinary and 

Pratap (Banawali Green Round) produced an 

average of 133 and 104 nuts per palm per 

year. The 1 ,3-year cumulative mean yield for 

these two varieties are 151 and 149 nuts/ 

palm/year respectively. At Mondouri (Kalyani) 

Jamaican Tall produced an average annual 

yield of 67 nuts per palm followed by B.s. 

Islands (65 nuts/palm). At Ambajipeta , 

maximum nut yield was recorded in Laccadive 

Ordinary (140 nuts/palm/year) followed by 

COD x wa(j 37), and maximum copra content 

was in Cochin China (235 gm/nut). At 

Kahikuchi, Tall x Gangabondam exhibited more 

tolerance to crown choking disease. 

Crop Production 

At Veppankulam the treatment com­

bination NLPLI~ (1000 N + 500 pps + 1750 

Kp gm/palm/year) recorded the highest 

cumulative nut yield over ten and a half years 

(829 nuts/palm) , which represents a 206% 

increase over control. AT Mondouri (Kalyani) 

the maximum cumulative yield (183 nuts/ 

palm) and maximum copra weight (180 g/ 

nut) were recorded in the treatment N P K
3 1 1 

(N;P;K = 1500, 250, 750 gm/palm/year). At 

Ambajipeta also, the above treatment gave 

an average annual yield of 106 nuts/palm. 

Turmeric was found to be the most 

promising intercrop at Andam,ans. At 

Ambajipeta, the yield ofcoconut has increased 

considerably after imposition of mixed 

cropping. At Kahikuchi. the coconut based 

high density multispecies cropping models I 

and II gave a gross annual return of Rs. 23,562/ 

ha and Rs. 26,717/ha, as against Rs. 8 ,666/ 

ha in coconut monocrop. At Ratnagiri, the 

yield/palm has increased gradually after mixed 

cropping, from 24.25% to 93.13% at the end 

of 9th year in different intercropped blocks. 

At Veppankulam, button-shedding was less 

in palms which received irrigation and fer­

tilizer. 

Crop Protection 

From a trial initiated during 1980, the 

following events in chronological order were 

observed in Tatipaka ' disease symptom 

development. 

1. Appearance of translucent chlorotic 

spots, reduction of leaf, twisting of fronds with 

slightly pale green foliage, in early stages of 

disease development. 

2. Appearance of fasciation of leaAets, 

reduction in number of leaves, small round 

nuts admixed with atrophied nuts in bunches 

in later stages. 

3. The palms finally become barren, un­

productive, with few leaves and tapered trunks, 

in severely diseased condition. 

Light microscopy studies established 

the presence of MLOs in Tatipaka disease­

affected palms. The sUNey of these palms 
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in East Godavari district of Andhra Pradesh 

was completed, and till now, 5188 disease­

affected palms have been eradicated. The 

management and varietal screening trials are 

in progress at Ambajipeta centre. At 

Ambajipeta and Veppankulam all fungicidal 

treatments in combination with neemcake are 

effective in increasing cumulative nut yield of 

infected palms and also in reducing the disease­

severity of Thanjavur/Ganoderma wilt. 

After inundative release of larval 

parasitoids of coconut leaf-eating caterpillar, 

Bracon heletor and Goniozus nephantidis in 
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a pest-affected coconut garden at Ambajipet, 

the parasitization increased from 0.1% to 

15.92% and from 0.6% to 7.96% respectively. 

A steep fall in the mean pest population, from 

2381 to 235 insects per palm, was recorded 

after release of parasitoids. 

Brachymeria nosatoi, pupal parasite of 

coconut leaf-eating caterpillar, was mass 

multiplied in the laboratory and inocu'rated first 

time in the field. The parasite was well 

established in the field with 45% recovery and 

pest population was suppressed by 70%. 




