FIFTY YEARS OF COCONUT RESEAF
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INTRODUCTION

Organized plantation activities in tea, rubber and coconut started with
the dawn of the 20th century. The British Colonjal Government had a con-
siderablc interest in these spheres and made significant contributions to-
wards the establishment and maintenance of these plantations which were
geared for export, Planters associated with these crops were influential and
organized and were able to impress upon the Government the need for
Research Institutes devoted lo these crops. This became a reality in the
1920s with the establishment in rapid succession of the Tca, Rubber and
Coconut Research lnstitutes.

A definite proposal for a Coconut Research Scheme under the Ministry
of Agriculture was entertained in 1923 and resulted in the Coconut Research
Ordinance No. 29 of 1928.  The first meeting of thc Board of Governors took
place on 27 April 1929. The finances for the Scheme were made available
through a cess. The Coconut Research Scheme was upgraded to the Coconut b
Research Institute in 1950 in accordance with the Coconut Research Amend-
ment Act, No. 31.

Consequent upon the establishment of the Ministry of Plantation Indus-
tries in 1970, the Coconut Development Act. No. 46, of 1971 was .promul-
gated. Under this Act the Coconut Development Authority was established,
which co-ordinated the activities of four Boards: Cultivation (Extension)
Marketiig, Processing and Research. A further organizational change oc-
curred in 1978 when the Government established o scparate Ministry of
Coconut Industries.

The Coconut Research Institute began in its activities with just three tech-
nical Divisions—Genetics, Chemistry and Soil Chemistry.  Since then there
has been a progressive enlargement of " activities resulting in the creation
of more technical divisions and reorganizations. In 1951, a programme for
improving Sinhala cattle was undertaken, resuiting in the creation of the
Agronomy Division in 1955.

The need for a statistical service was felt at this time and in 1953 the first
staff member was recruited. Sometime prior to this the Government had
Jaunched a massive coconut replanting programme, which was operated large-
ly through an organization of Coconut Producers’ Co-operatives. The Ins-
titute geared itself for the production of the required scedlings with the estab-
lishment of the Planting Division.
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Initially, all matters related to pests and diseases of coconut were handled
by the Department of Agriculture. Subsequently, the Botany Division attend-
cd to these matters for a short while, until the creation of the Crop Protection
Division in 1955.

For purposes of extension an Advisory Division was set up during the
early stages of the Institute. With the establishment of the Coconut Cultiva-
tion Board in 1972 for extension and advisory functions, the Institute’s own
Advisory Division was transferred to it.

The Coconut Development Act No. 46 of 1971 defines the functions of
Coconut Research Institute as conducting and furthering scientific research
in respect of the growth and cultivation of coconut palms, growing other crops
and practising animal husbandry in coconut plantations, preventing and con-
trolling pests and diseases, establishing pilot plants for the processing of
coconut products, training extension workers, and advising the coconut
industry on ali matters of a technical nature.

To achieve these objectives the Institute has Divisions of Agronomy,
Botany, Plant Breeding, Crop Protection, Coconut Processing Rcscarch,
Soils and Plant Nutrition. These technical divisions are serviced by a Li-
brary, Publications and Coconut Information Centre, Analytical Chemistry
Unit, Biometry and Agricultural Economics Unit and Administrative, Finan-
cial and Engineering Services.

The main laboratories of the Institute are located at Bandirippuwa Estate,
Lunuwila. Additionally, its activities are carried out at five sub-stations, two
seed gardens and 14 nurseries.

GENETIC IMPROVEMENT

Some of the pioneering work for the genetic improvement of the coconutl
palm was initiated with the inception of the Coconut Reseach Scheme. Initial
studies were directed to identify suitable criteria for sclection of a seed parent
in order to provide improved planting material. Long tlerm obscrvations
and analysis of data of 300 progenies led to the evaluation c!f heritability
value of some characters (yield of copra, weight of husked nutigpf the palm.
In the field of mass selection one of the earliest experiments on selegtion criteria
for coconut was laid down in 1939. Selected and unselected seedlings from
“high vielders”, “low yielders” and “bulked nuts”, were planted and their
progenics evaluated over a long period.  Subsequent analysis showed that
there was a marked response to both mother palm and seedling selection with
a substanti‘al genetic gain for each gencration of selection. '

T v

In order to identify palms of breeding value several progeny trials have
been carried out. The first of this series was laid out at Marandawila
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Estate, followed by Walpita and Bandirippuwa.  An interesting observation
ol practical use is that leaf production of the progeny during the first 40 months
of their growth is correlated with the breeding values of their parents.

Based on the accumulated data analysed, the genectical information then
available was translated into a vast programme of mother palm and seednut
sclection. It was possible to build up a collection of over 50,000 mother palms
for seed purposes.

It is on record that nursery trials on age of nuts, storage of nuts, effect
of souking berore planting, orientation of nuis, depth of planting etc. were
laid down to determine the best possible method of raising seedlings.

The three main coconut varieties, Typica, Nana, and Aurantiaca were
identified during the early fifties. This classification was based mainly on the
growth habit of the palm {tall or dwarf), floral biology (cross-fertilizing or
self-fertilizing) and the colour of epicarp of the nut.

Studies on floral biology and on the collection, processing and storage
of pollen were carrted out during the late 40s and carly 30s. Starting with
a few experiments on hybridization which were of an exploratory nature, a pro-
gramme of both intra and intervarietal crosses was attempled. In intra-
varietal crosses the outstanding achievement has been the Typica x Typica
(CRIC 60} cross,  Typica X Aurantiaca and Nana X Auvrantiaca hybrids are
commercially unaeceptable. On the other hand, 7vpica x Nana form pumila
and its reciprocal hybrids are recognized in almost all coconut growing
countries.  The first coconut seed garden for mass production of improved
planting material was established in 1955. Initially, this seed garden produced
iypica X typica seednuts (mean yield about 6000 nuts/acrefyear) but subse-
quently dwarfs were introduced in order to produce rypica X pumila (CRIC 63)
hybrids. These hybrids planted at Ratmalagara Rescarch Station, Madampe,
gave a mean nut yield of 160/palm/year during the period 1962-66. These
materials have been planted in many distriets to study their response under
“normal” management. Tt would appear that CRIC 65 hybrid makes a
greater demand on soil moisture and can be recommended only for those
areas receiving at least 100 mm (60 inches) of annual rainfall, suitably spread
over the year. Furthermore, it is better suited for sandy loans, sandy clay
loams and is a comparative failure on the harder soil types, even if rainfall
is adequate.

By relating hybrid performance with soil characteristics and rainfall pat-
terns it has been possible to make a broad classification ofland areas suitable
for hybrids. It would appear that not more than 110,000 ha can be effectively
brought under hybrids.
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PLANTING PRACTICES

Along with plant breeding research

has been carried out. Our present know
has been derived from cxXperiments on size of planting pit and depth of trans-
planting commenced in 1955 and 1956 respectively., A long-term experiment
on planting systems and planting densities was also commenced during this
period. Traditiona] planting systems, such ag triangular and square systems,

stem” which consists of a wide

s EXperimentation on planting practices
ledge on some of the Planting practices

» Which are then thinned out on growth and

ventional 64 palmsfacre at ap “unconventional”

and irregular planting
distance.

FERTILIZER STUDIES
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made to establish critical lev
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els to relate nutrient contents to visual disorders,
ts for nutrient Uptake and utilizatjop.

The first properly desi
30s, resulting in the r
fertilizers only.

gned fertilizer field experiment was laid down in the
cCommendation in 1933 of a mixture containing mineral

During this period miuch work was dope

able organic manures, These experiments ¢l
effects of fertilizers,

in the analyses of locally avail.
early established the beneficial

Some of the long-term fertitizer experiments indjcated that potassium was
the domjnant nutritional requirement of coconut.
was reflected not only i ;

out-turn. Nitrogen ang phosphorus tended to ing
flowers and nuts,

The first fertilizer €Xperiment on young palins commenced in [94p, This
clearly showed that when palms are neglected during the early stages they con-
tinue to yield poorly for a considerabje period of time in Spite o subsequent
Proper nutrition. Based on the early results on thisg experiment, a fertilizer
mixture for young paims was recommended in 963,

ed. After about 10.years field eXperimentation the resuits indicated that the
cheaper method of surface application was as good as the thep traditional

trench method. Severa] elegant experiments on uptake of fertjlizers using
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radio-active materjals were carried out in the 60s with the assistance of the
International Atomic Energy Agency. Along with these experiments, several
ficld trials on the frequencies of application of fertilizer to adult palms were
carricd out.

Some of the other aspects under experimentation included the use of locally
available organic fertilizers, evaluation of forms of nitrogen in view of the
local manufacture of urea; suitable forms of phosphorus in view of the dis-
covery in Sri Lanka of an apatite deposit and magnesium nutrition of coconut.

During this period attention was focussed on the effect of nitrogen,
phosphorus, potassium and magnesium. Recent lines of research have
included the study of trace elements and the feasibility of using soil and leaf
analyses as methods of determining the fertilizer rcquirements of coconut.

PRODUCT TECHNOLOGY

lLaboratory studies on the chemistry and technology of coconut products
were started in 1931. The early work centred around alcoholic and acetic fer-
mentations of coconut sap and on improvements in the technique of copra
processing. A chemical laboratory was equipped in 1950 to work in Plant
Chemistry. Special attention was paid to studies on uptake and distribution
of nutrients in the seedling and productive phases of the coconut together with
other complementary studies. During this period the technique of sand
pot-culture was successfully employed in studying the physical and visual
symptoms of seedlings grown under absolute deficiencies in each of the major
elements.

During the early period considerable attention was given to the soap
industry and to the dry distillation of coconut shells. During the war years,
a variety of chemicals was made by dry distiflation of shells. In collabora-
tion with the Government Analyst and the Excise Commissioner several trials
on the production of an improved grade of arrack by double distillation were
carried out. Research work on copra making, copra kiln and other attendant
problems was also carried out during this period. An important contribution
of product research is the development of the “generator process™ for the
conversion of coconut toddy into high grade vinegar. Methods for the pre-
paration of treacle, jaggery and sugar on a cottage scale have been successfully
concluded. High quality treacles have been obtained through various tech-
niques of clarification. Preparation of non-alcoholic and alcoholic beverages
with coconut sap as the base material has opened up an cntirely new and fertile
field of research. ’

Techniques of tissue analyses as a diagnostic tool for fertilizer recommen-
dation have been worked out. Comprehensive studies on sampling proce-
dures were carried out to evolve a correct sampling procedure for the
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application of chemical diagnostic procedures for the assessment of the
mineral nutritional status of the coconut palm. The ultimate objective of these
studies is to rationalise fertilizer usage which is becoming a costly commodity,

Varietal cvaluation for tapping has indicated that tal] (typicay and
hybrid varicties are suitable for the fermentation industry.,

PASTURE AND LEGUME RESEARCH

With the establishment of the Division of Agronomy in 1955 the feasibility
of improving the cattle population through a cross-breeding programme was
examined. There had been a considerable effort on a pasture development
programme.  Several pastures from similar ecological regions of the world
had been introduced. These were initially tested at Lunuwila and subse-
quently subjected to more rigorous testing in the fiejd at different locations
in the coconut growing areas. Based on these studies it was possible to re-
commend Brachiaria miliformis as a suitable pasture for the intermediate and
wet zones of the coconut triangle. Several other pasture grasses such as Bro-
chiaria ruziziensis, Brachiariq dictyoneura and fodder grasses such as Panicum
maximum, Setaria sp have been identified as svitable for growing under co-
count in the wetter areas. Attempts have also been made to establish legume
based pastures with Centrosema pubescens and Macroptilium atropurpureum.

More recently shrub legumes such as Leucaeng leucocephala and Gliricidia
have received greater artention,

CROP PROTECTION

In the carly stages pest and disease problems of coconut were referred
to the Department of Agriculture. With the launching of extensive coconut
replanting programmes in the mid-fiftics a greater awareness of Crop protec-
tion was evinced resulting in the establishment of the Crop Protection Divi-
sion in 1955. The initial major task of the Division was to identify and cata-

logue the various pests of coconut in the country. Wherever necessary pests
were also listed for legislative control.

Difficuities in spraying tall coconut palms for pest control were evident
from the carly stages. In view of this special attention was given to the study
of natural enemics of coconut Pests. As a resultin 1958 a pupal parasite of
the coconut caterpiliar was bred in captivity and released in the field for the
control of this pest. Since then Crop protection activities have been very strong-
ly in the direction of biological control. This is desirable from the points of
view of effectivencss, safety and economy.

The value of this technique was aptly demonstrated recently when the
Coconut leal miner, Promecotheca cumingi, was inadvertently introduced to

the country in 1970. An estimated 30,000 acres were rapidly invaded by the
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the e pest.  Nucleus cultures of two parasites were imported and these were mass- ‘
nese muliiplied in an inscctary established in Colombo. Within a few months, i
lity. the spread of the pest was cffectively checked by the introduced parasites. In
and a few years the pest had all but disappeared as dramatically as it had come. )
1
Similar but less spectacular success has been achieved in other biological '
control programmes. After two decades of parasite [iberations the coconut ‘ 1‘;
caterpillar pest still does serious damage to plantations. Fortunately, the ;,
ility coconut scale pest (4spidiotus destructor) appears to be kept well under control €‘.,|_
wat by the predatory lady bird beetles, which are now well established in the field. alt
/ M
,I;‘C:.I;; Promising results have been obtained with the use of a virus and a ’l:
bse- :  fungus for the control of the Black Beetle (Oryctes rhinoceros). .
1ons A novel method of weed control was used in Sri Lanka when the defoliator
y TE- . . , .
and insect Pamuchae{u's pseudomsufan.’:‘(: Ammale insulata) was introduced to
Bra- f:ontro! the pernicious we.cd podisinghomaran (Chram.o!aena od?rgta). The
icum insect 1s well established in most of the country causing defoliation of the
plant.
" CO- |
me Recent pest control research is centred around integrated control, where
enm. cultural, chemical and biological methods, when necessary, are used judiciously.
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