
in considerable detail. Mr, Abeywardene in due course today will follow 
me with a report on his observations based on the second analysis of 
the statistical da ta we have last month collected on the basis of a sampling 
surveys. 

For the co-operation of I>r. Hutchinson in arranging an opportunity 
of obtaining th<* services of Dr. Holmes of the Rockfeller Insti tute on 
his way to Philippines for his investigations in the Kadang-Kadang 
disease, we ;ire mo.it grateful. I t happened tha t Mr. Kirthisinghe was 
with Dr. Hutchinson when Dr. Holmes visited the Tea Research Insti tute 
and on his way back to the Airport he visited Gonapinuwela area and 
made his own observations. 

Further we have been most fortunate in having Prof. Walter Kubienna 
an eminent Micropedologist who had worked on the relation between 
disease and Micro Pedelogy (or the use of Microscopic studies of soil 
structures). He visited u h with his assistant Dr. Schmidt and inspected 
the Gonapinuwela area and took away soil samples to Hamburg. We arc 
awaiting his report on the soils of the diseased area. 

It has been a great pleasure and a privilege to have Dr. Karl 
Maramorosch of the Boyce Thompson Insti tute, an international 
figure in the field of Virology and on the insect transmission of the 
virus diseases of plants who has visited the area and discussed with us 
the problems and given us the benefit of his advise. 

1 have at the same time to thank Dr. Fagundes, Head of the Perennial 
Crop Section of the F.A.O. at Home whom I had the good fortune to 
meet here after the last Technical Conference on Coconut Production, 
Protection, and Processing at Trivandrum in 1961 who responded gene­
rously to my earnest appeal to give priority to the programme arranged 
for Dr. Maramorosch who is on a world tour studying the comparative 
aetiology of unknown diseases of the Coconut palm in different par t s of 
the world. I t is such a pity that a period of only a days have been left 
in his programme to be with u«; but these two days have been like two 
months and we have found his deep and wide knowledge and experience 
of great benefit to us. 

We are happy to take him this afternoon to our Research Inst i tute 
to have further discussions and I Jiope the proceedings of this meeting 
will not be too long so tha t Dr. Maramorosch will have some time at our 
disposal for further discussion on Technical Points. 

Making these, s ta tements are not in the nature of a defence of 
what we have done or not done during the last two or three years with 
limited resources, but we stand here to s tate tha t we have done our best 
and hope that the Government of this country as well as foreign 
bodies come to our aid to help us to solve the problem tha t has been 
forced upon us. 

We will welcome questions and hope you gentlemen will participate 
in our deliberations. 
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METHODS OF UNDERPLANTING IN SENILE 
COCONUT PLANTATIONS* 

By Dr. D.V. LI VAN AGE, 
Coconut Research Institute. 

A number of coconut plantations in Ceylon have reached a condition 
of to ta l senility and show a progressive decline in yield. The age a t 
which a coconut pahn reaches this condition cannot Ik-, defined precisely 
as a number of environmental factors are involved. A reliable index is 
the yield: if production decreases gradually in spite of regular cultivation, 
balanced manuring and good management and in the absence of any 
adverse e.fects due t o pests and diseases, then i t could be presumed 
tha t the decline is due to the age of palms. 

A field experiment was carried out at Bandirippuwa Estate on a 
block of land with senile palmn, to test three method* of underplanting 
as follows:— 

A. Late thinning:—Underplanting with the old s tand of palms 
remaining and removing the latter H years later. 

B. Gradual thinning:-— Underplanting and removing the old stand 
of palms gradually, during the iirfit 8 years. In this instance 
12 percent of the old palms that were very close t o the new 
planting sites, were removed before transplanting seedlings. 
Thereafter, the old palms were remove*! yearly and percentage 
o f old palms remaining a t the end of each year was a s follow, 
i s t year—82, 2nd year—72. i r d y e a r - -oo, 4 t h year—42, 
5 t h year—32, 6 t h year—20, 7th year-—H, 8 t h year—none. 
During the first t w o years all the old palms within 8 feet from 
the new planting s i t e H were removed, and thereafter removal 
was largely based on yield of nuta j>er palm. 

C. New clearing:—Planting after removal of the old s tand of palms 
completely. 

The pa t te rn of yearly leaf production during the first six years of 
growth of the young palms was related t o the t rea tment type . In the 
first year after planting, leaf production was practically the same for 
all t reatments . The plants in the new clearing t rea tment have produced 
significantly more leaves than those in either of the other t w o t reatments 

'Summary of a paper presented for publication in the Ceylon Coconut Quarterly, 
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from the second to the *i-cth vear, Leaf prodtiction between gradual 
thinning and late thinning t reatments has been in favour of the former 
from the fourth year; the differences between the two treatments during 
the second and third years, being not significant. As far as leaf production 
of a young palm during the first six years arc concerned, the three systems 
of underplanting could be placed in the following order of merit: (i) new 
clearing (ii) gradual thinning and (iii) late thitming. 

F l o w e r i n g - p e r i o d 

The percen t i l e of palms in flower, cumulative for each year is 
given in Table 1. 

T A B L E I 
P e r c e n t a g e of p a l m s in flower 

Year after planting 
5th 6th ?th 8th oiA loth 

New clearing . . i t . 4 3 9 . 4 6 0 . 6 8 3 . 4 8 9 . 7 9 4 . 3 
Gradual thinning . . . . 2 . 9 2 r . r 4 3 . 4 65,1 7 4 . 3 7 8 . 3 
Late thinning . . r . i u . 4 2 4 . o 4 4 . 0 5 4 . 9 6 7 . 4 

From the 7 t h to the 10th vears, significant differences exist only 
between new deal ing and late thinning treatments, differences between 
other combinations of t reatments being not significant. The presence of 
the old stand of palms has retarded the growth of the second plantation 
considerably that only 55 per cent of the palms were in flower during 
the 9 th year, whereas over 74 per cent have flowered in the other two 
treatments. 

Yield of n u t s a n d c o p r a 

The palms started bearing in the 7th year after planting and the 
yield per acre has progressively increased from the 7 t h to the 12th year 
(TabU.* I I). There was a heavy incidence of yellowing of leaves due to 
magnesium deficiency in the uth and roth years in three of the blocks, 
and consequently the progressive increase in crop during the 10th year 
lias been luw relative to the increase in crop recorded in the q th year. 

T A B L E I I 
Yield p e r p a l m i n full b e a r i n g a n d yie ld p e r a c r e 

Per balm in n 

t - Per acre 
full-bearing Nuts Copra Nuts Copra 

{lb.) (art.)-7 t h y e a r af ter p l a n t i n g 
New clearing . . T 

Gradual thinning ,. . . y'f> QJ 
Late thinning . . . . . , 2 n , 1 A 

8 8 

T A B L E l\—{Canto*.\ 

Yield p e r p a l m in full h e a r i n g a n d yie ld p e r a c r e 

Ptrpalmin w 

juU-beanng 

Nuts Copra Nuts Copra 
(lb.) [cwt.) 

8th y e a r a f te r p l a n t i n g 
Newclearing 44 2(1.2 ior'',f 5 . 6 9 
Gradual thinning 4 0 27.(1 337 a .71 
Late thinning . . . . 32 1 9 . 2 2 if, 1 .21 

9th y e a r a f te r p l a n t i n g 
Newclearing , . 4 6 2 5 . 6 1720 8 . 4 2 
Gradual thinning • • 47 2 4 - 3 1244 5 . 7 6 
Late thmning . . . . 43 2 3 . 9 y& 2.0O 

10th y e a r a f t e r p l a n t i n g 
Newclearing . . . . 36 2 0 . 0 iyh(> 8 . 7 1 
Gradual thinning . . . . 34 1 8 . 2 1^63 6 . 0 3 
Late thinning . . 34 1 6 . 4 700 4 . 0 4 

11 th y e a r a f te r p l a n t i n g 
Newclearing . . 45 2 7 . 3 33.V1 1 2 . 0 4 
Gradual thinning . . 45 2 b . o U014 10 .57 
Late thinning . . 4.S 3 0 . 3 15S4 $ . 0 5 

12th y e a r af ter p l a n t i n g 
Newdear ing - - - aoofi 1 5 . 3 1 
Gradual thinning 2715 1 3 - 7 5 
Late thinning - • 20117 r r . ^ r 

The yield per acre in the above table represent yield ]>er a n e of 
land and is not based on the yield per bearing palm multiplied by the 
appropriate number of palms per acre. 

When the critical differences were evaluated, the only significant 
factor was tha t palms in the new clearing treatment have given higher 
yield of nuts and copra than those in the late thinning treatment during 
the 8 t h . 9 t h and roth years, except yield of copra in the Xth vear. The 
differences in yield between new clearing and gradual thinning t reatments , 
and the latter and late thinning t rea tments have not reached the. required 
significant level. 

C o m p a r i s o n be tween t h e t h r e e m e t h o d s of u n d e r p l a n t i n g 
In the evaluation of a suitable system '"'f underplanting senile 

coconut plantations, one has to take into consideration tin; economic 
aspect wherein a reasonable income could be derived front the old palms 
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without unduly retarding the growth of the young palms. From the 
results presented above, it is clear that the t reatments could be placed 
in the following order of merit with respect l<» growth, bearing age and 
yield of the young palms: (/)) new clearing, (4) gradual thinning, (c) late 
thinning. 

The presence of the old stand of palms in the late thinning treatment 
has retarded the growth of the. midorplantation bv over 5 0 per cent at 
the end of the 8 t h year, -so much so, that only 44 per cent of the palms 
were in flower and 8 j per cent were non-bearing, whereas in the new 
clearing t reatments the comparative figures were 83 and 50 per cent 
respectively; even at the end of the loth vear, 5H per cent of the pahns 
were non-bearing. Therefore the. late thinning system ia not a satisfactory 
method ol underplanting. 

If new clearing method is adopted, there is a total loss of crop from 
the old paints during the rirst seven years—14,000 nuts (approx.)—per 
acre in this instance. The yield of palms during the first few years of 
bearing has not been extraordinarily high to compensate for the loss 
in crop from the old pahns (Table I I I ) . Thus, the new clearing system 
of underplanting will not be suitable from an economic point of view. 

The growth of palms in the gradual thinning treatment has been 
depressed relative to palms in the new clearing treatment , but the 
magnitude of the differences in yield of nut** (Tahle I I ) is not so high 
during the 8 l h to 10th years, and thereafter the differences are fast 
evening out. Further , if the yield of the young palms and the remaining 
old palms are estimated, the gradual thinning method is at a distinct 
advantage over the new clearing (Table I I I ) , having given nearly 6 ,000 
nuts per acre more than the lat ter during the first 12 years. 

T A B L E I I I 

Total yield of nuts per acre that m a y be gathered dur ing the first 
12 years under the three different s y s t e m s of underplanting 

New clearing 
Gradual thinning 
Late thinning 

The results of this experiment indicate tha t a system of gradual 
thinning of old coconut palms is a feasible method of underplanting senile 
plantations. In this instance 18 per cent of the old pahns were removed 
during thr first year and immediately before planting, and thereafter 
10 per cent (approx.) each year, and the final lot being removed during 
the 8th year. 
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From under-
plantation 

10182 
7 9 1 9 
5 3 3 2 

From old 
plantation 
(estimated) 

Nil 
8000 

14000 

Total 
(approx.) 

10000 
16000 
IQOOO 

DONKEYS AND BEAUTY CONTESTS IN THE 
CONTROL OF THE BLACK. BEETLE 

OF COCONUT 

By E D W I N DHAKMARAJU 

Oryctes sp., commonly known as the Khinoceros Beetle, is a well 
, known beetle pest of coconut and palmyra in India, Burma, Ceylon. 
• Siam, Ha inam, Philippines, Indo-China, Malay Peninsula, Indonesia 
' -and Africa. I t is known by a variety of names in different countries such 
•as ' Indian Khinoceros Beetle' , 'Black Beetle', 'Big-Beetle', 'Coconut 
Helmet Beetle ' etc. The adult beetle bores into unopened tender fronds, 
chews t h e fibrous ma t t e r and throws it out a s a d ry mas*. When the 
leaf opens, the injury can be clearly seen in the form of a series of holes. 
Young palms die, when severely damaged by this beetle. 

Prophylactic measures like plant and field sanitation are usually 
adopted to control the pest. S tumps of dead palms standing in the estate, 
are ideal breeding places for the beetle. Hence, cutt ing and splitting 
open all dead palms in the estate will prevent the beetle from breeding, 
thereby reducipg their population to a large extent . Breeding of the 
beetles also takes place in manure heaps and this could be avoided by 
treating the heaps with Benzene Hcxachloride. 

Besides the usual methods of control mentioned above, there are 
two. popular methods adopted in Ceylon and in the Philippines for the 
control of this beetle pest. 

In Ceylon, there in a popular belief tha t the braying of donkeys 
causes splitting in the heads of t h e beetles thereby causing their death. 
Although this belief has not been scientifically proved so far, still many 
of the coconut planters in the Eastern and Northern Provinces of Ceylon 
firmly believe in it and are found maintaining donkeys on their estates. 
The author has however noted t h a t the Black beetle is readily a t t racted 
by the strong odour of the dung and urine of the donkey. The beetle 
oviposits i ts eggs on the dung, but these were found not developing 
either due to the toxic action of the dung on the eggs or due to the fact 
t h a t t h e dung dried u p t o o quickly. 

In the Philippines, where the beetle is also a pest , beau ty contests 
are held periodically. These contests arc considered t o be very popular. 
People vote for t h e girl of their choice. Voting is very brisk except for 
the fact t ha t it differs from the normal voting in two wavs. Firstly, 
instead of t h e ballot paper only grubs of the Black-beetle have t o be 
deposited in the ballot boxes and secondly, a single voter is permit ted 
to deposit a s m a n y vo tes a s possible for the belle he wishes t o see elected! 
It ia claimed t h a t polling is ra ther heavy with the results tha t there is 
an appreciable control of the beetle pest in the country. 
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