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Summary

Srl Lanka brown dwarf {SLBD)
coconuts: a petential coconut
variety for future breeding

A new coconut variety d nana, or the
dwarf coconut d Si Lanka, with brown
nuts, petioles and inflorescence has been
identified using AFLPDNA markersand
conrparison of morphological characten,
precocity and breeding behaviour. This
variety was named ‘Sri Lanka brown
dwarf’.

Résumé

Cocotiers hains bruns du

Sri Lanka (SLBD) : une variété de
cocotier prometteuse pour les
gélectionnaurs

Unenouvelle variété, le cocotier « nana»
ou cocotier nain du Sri Lanka, & noix,
petioles et intlorescences bruns, a été
identifibe par i utilisation de marqueurs
AFLPdel’ADN ainsi que par la compa-
raison de caractéres morphologiques, la
précocité ef les performancesen repro-
duction. Cette variété est désignée ,' nain
brun du Sri Lanka. »
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Resumen
Los cocos enanos castaﬁos de
Sri Lanka: una varledad potencial
del COCO para cuitivosfuturos
Una nueva variedad del coco 'nana, o
coco enano de Sri Lanka, con nueces,

eciolos einflorescencia decolor castafio,

asido identificada utilizando marcado-
res del ADN con € método PLFA
(polimorfismode lalongitud detos frag.
mentosde amplificacién) y comparando
caracteres morfolégicos, precocidad y
comportamiento reproductor. Se ha de-
nominado esta variedad "coco enano
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Theavailable coconut germplasmin Sri Lankahas been catego-
rized into three main varietiesbased on their morphology and
breeding behaviour: Typicn—thetall coconuts, Naia—the dwarf
coconuts and Aurantirea-—~the variety considered tobe an interme-
diate between tall and dwarf (Liyanage 1958). The variety nanaor
thedwarf-—in Sri Lankalocaly named ku#dira—includes three
culour forms: red (regia), yellow (eburnea)and green (pu} “Tla).
Otherthan these three colour forms no others havebeenrepc  din
Sri Lanka. However, brown forms of dwarf coconuts arerep rted
in thelnternational Coconut GeneticResouresDatabase(CGRD
Version 4), but the number o its geographical variants (i.e.
veutypes) isrestrictedto only afew {e.g. the Madang Brown Dwarf
{MBD} from Papua New Guanea, Eo Brown Dwarf (EOD)from
Vietnam, Rga Brown Dwarf (RBD)and Tetnate Brown Dwarf
(TBD) from Indonesia, Surinam Brown Dwarf (SUBD)from
Surinam and Thailand Brown Dwarf (THBD)from Thailand],
compared witltnumerous variantsfromother colour forms.

Under thecoconutgermpl asmcoilection and conservationpro-
gramme of the Coconut Research Institute of Sri Lanka, whichwas
financially supported by the Asian Development Bank (ADB)
through theCoconut Genetic Resources Network (COGENT) of the
International Plant Genetic Resourceslnstitute (IPGRI), asingle,
dwarf-like coconut palmwith brown colour nuts, petiolesand inflo-
rescence was initially identified inahomegardennear Madampe in
the Puttalam district. Later a few more palms with similar morpho-
Jugical characters were found in Kirimatiyana and Mawathagama
within the coconut triangle, mostly as single trees in home gardens.
These palms wereinitiallyinspected for their breeding behaviour by
observing themaleand female phase of the inflorescence, and for
other cuommon morphological characters of coconutsuch as statue,
stem girth, lengthand width  frondsand lesflets, nut components,
inflorescence character and germination speed.

Theshort (4 min height) and narrow stem, absence of bole
formation at thebase of the stem, short and narrow frondsand

castafio de Sri Lanka" {"Sri Lankabrown
dwarf").

|eaflets, large number o small nuts (50-80 nuts per bunch),
presenced large number of female flowers per inflorescence
(average 64, range behveen 15and 208)and overlapping o mae
and female phase within theinflorescence—-anindication of in-
breeding behaviour —all d which aretypica charactenof dwarfs,
confirmedtheidentified palm as an another form of variety inana.
A bearing palm, aninflorescenceand atypical bunch of nuts of
Sri Lanka Brown Dwarf form are shown in Figures 1-3. The
resultsd thefruit component analysiscarried out for nutsfrom
theorigina palmsare presented in Tablel.

These palmswere self-pollinated for purificationand multipli-
cationand for conservation forusein futurebreedingprogrammes.
In addition, open pollinated nutswerecol lected from theoriginal
palmsand laid in the nursery. Seedlings raised from selfed nuts
produced seedlings withtypical dwarf seedling characteristics ie.
early ledf splitting, with its specific brownish petiole, confirming
thegeneticidentity d themlour. Further, thisphenomenon eluci-
datesthefact that thedwarf browncoconut identified show ho-
morygosi h for itscolour. Themajority of theseedlingsraised from
open pollinated nutsalso produced similar seedlingsfurther con-
fuming their predominantly self-pollinating behaviour.

Table 1. Fruit characteristics of the Sri Lanka Brown
Dwarf variety

Fruit le Mean _____SD
Fruit weight (g) 569.1 64.17
Husk weight (g) 257.7 31.07
Nut weight (g) 3114 59.52
Split nut weight (g) 248.8 36.88
Volume d nut water (g) 63.5 28.4
Thickness of shell {mm) 2.4 00.20
Thickness of kernel (mm) 8.6 01.13
Fresh weight d kerndl (g) 173.0 25.14
Dry weight & kernel (g) 88.7 15.81
Estimated copra weight (Q) 99.5
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Filgure 1. A Sri Lanka Brown Dwarf bearing palm (between

Figure 3. A typical bunch of Sri Lanka Brown Dwarf
5 and 8 years old).

coconuts.

Figure 2.

An inflorescence of
Sri Lanka Brown
Dwarf coconut.




Figure 4. A young Sri Lanka Brown Dwarf coconut ,.alm
(about 2.5 years old).

Seedlings raised from open pollinated nuts, including both
naturally inbred andnaturally crossed with tall coconuts (natu-
rd hybrids)were planted in the Pothukaulam coconut genebank
111993, and seedlingsraised from self-pollinated nuts(through
hand pollination) were planted in the Rathmalagara and
Uandirippuwa sub-research stationsfor evaluation in 1996. The
timetaken toflower from thedate of field planting was recorded
for 83 seedlingsresulting from self-vollinated seedsand wason
averagethree years(ayoung palm that cameinto bearingin 2.5
vears.after field planting isshown in Figure 4). Interestingly the
time taken toflower averaged over 10 natural hybridswas 3.5
vears elucidating the fact that inheritanced early flowering is
partially dominant and therefore Sri Lanka Brown Dwarf x tall
hybrids are promising for early flowering.

The number o nuts per bunch produced in brown dwarfs
ranged between 60and 100 under average management condi-
tionsand, in contrast, thenatural hybridsproduced 3¢ and 40
medium size nuts. It is noted that the bunch stalks of both
natural hybridsand pure brown dwarfswere stronger and there-
fore immature nut falling because of breakageof thebunch stalk
in heavy bunches, whichisacommon observationin other dwarfs
and dwarf x tal hybridsinSri Lanka, islesscommon.

Thedwarf variety was, however, observed tobehighly sus-
ceptible to red-weevil attack and almost al the dwarf brown
palmsin thegenebank were attacked by red weevils. Butin the
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Flgure 5. Dendrograrn based on AFLPs showing the ge-

netic relationships between Sri Lankan coconut varieties,

same field, none of the 14 natural hybrids in planted intermingled
with puredwarfswas attacked by thered weevil,indicatingthat
red-weevil susceptibility in thisbrown dwarf formisrecessive
and isnot expressed in dwarf x tall crosses.

The Sri LankaBrown Dwarf variety wasfurther subjected to
DNA analysis using the DNA marker system, amplified fragment
length polymorphism (AFLP)(Perera 1999)inorder toconfirm
their dwarf identify and to study their genetic relationships with
otherlocal varieties, The dendrogram resulting from AFLP analysis
isshown in Figure 5. The Sri Lanka Brown Dwarf varietv was
grouped with themaun dwarf clusterand, moreover, they showed
acloser relationship with the dwarf green variety. ThisDNA
analysisfurther confirmed that the dwarf-like brown palms identi-
fied in Sri Lanka, is of another form of dwarf coconut.
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