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Summary 
Srl Lanka brown dwarf (SLBD) 
coconuts :  a potential coconut  
variety for future  breeding 
A new coconut variety of rtnr~o, or the 
dwarf coconut of Sri Lanka, with brown 
nuts, petioles and infloreicence has been 
identified usurg AFLP DNA markers and 
conrparison of morphological characten, 
precocity and breeding behaviour. This 
variety was named 'Sri Lanka brown 
dwarf'. 

Key worda: DNA marker analysis, 
dwarf coconut, morphological 
characterization, Sri Lanka 

RBsumB 
Cocotiers nains b runs  du 
Sri Lanka (SLBD) : une  vari(t6 d e  
cocotier promet teuse  pour  les 
86lectionneurs 
Une nouvelle variPt6, le cocotier .. nana >, 

ou cocotier naln du Sri Lanka, B noix, 
petioles et intlorescences bruns, a Pt6 
identifibe par i'utilisation de marqueurs 
AFLP de I'ADN ainsi que par la compa- 
raison de caracteres morphologiques, la 
precocite et les performances en repro- 
duction. Cette variete @st dhigntk ,' nain 
brun du Sri Lanka. 

The available coconut germplasmin Sri Lanka has been catego- 
rized into three main varieties based on their morphology and 
brredingbehaviour: Typicn-the tallcoconuts, Nnr~n-thedwari 
ctmnuisand Atirnrltinca-thevarietymnsidered tobean interme 
diatekhveen tall and dwarf (Liyanage1958).Thevariety rtnrtn or 
the dwarf-inSri Lanka locally named kuiidira-include' Jiree 
culour forms: red (regia), yellow (eburnea) and green (pu' Ilia). 
Otherthan thesethmcolow form snoot hers have^: d in  
Sri Lanka. However, brown formsof dwarf coconutsarere) lted 
in the International Coconut Genetic Resoures Database (CGRD 
\!eraion 4), but the number of its geographical variants (i.e. 
cccitypes) is restricted toolily a few [e.g. theMadang BrownDwarf 
(MBD) from Papua New Guanea, Eo Brown Dwarf (EOD) from 
Vietnam, Raja Brown Dwarf (RBD) and Ternate Brown Dwarf 
(TBD) from Indonesia, Surinam Brown Dwarf (SUBD) from 
Surinam and Thailand Brown Dwarf (THBD) from Thailand], 
a~nipared witlrnumerous variants from other colour forms. 

Under thecoconut germplasm collectionand conservation prc- 
grammeof thecoconut Rewarch Instituteof SriLanka, which was 
financially supported by the Asian Development Bank (ADB) 
through the Coconut GeneticResowcesNe~~~ork (COGENT)of the 
International Plant Genetic Resources Institute (IPGRI), a single, 
d\vart.likecoconut palm withbrowncolour nuts, petioles and idv 
rexence\varinitially identified ina homegardennear Madampein 
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Loo cocos e n a n o s  castaiioa d e  
Sri Lanka: una varledad potencial 
del  coco para cuitivos futuros 
Una nueva variedad del coco 'nana', o 
coco enano de Sri Lanka, con nueces, 

edolos e inflorescenda de color casta50, 1 ,  . . .  a stdo ~denhhcada utilizando marcado 
res del ADN con el mCtodo PLFA 
(polimorfismo de la longitud de 10s frag. 
mentos de amplificad6n) y comparando 
caracteres morfol6gicos, precocidad y 
comportamiento reproductor. Se ha de- 
nominado esta variedad "coco enano 
castafio de Sri Lanka" ('Sri Lanka brown 
dwarf'). 

leaflets, large number of small nuts (50-80 nuts per bunch), 
presence of large number of female flowers per inflorescence 
(average@, range behveen 15 dnd 208) and overlapping of male 
and female phase within the inflorescence--an indicationofin- 
breeding behaviour-all of which are typical charactenof dwarfs, 
confirmed the identified palmasan another formof variety rlnrm. 
A bearing palm, an inflorescence and a typical bunchof nutsof 
Sri Lanka Brown Dwarf form are shown in Figures 1-3. The 
results of the fruit component analysiscarried out for nuts from 
the original palms are presented in Table 1. 

These palms were self-pllinated for purification and multipli- 
cation and formnsen.ation for use in future breeding programme. 
In addition, open pollinated nuts werecollected from theoriginal 
palms and laid in the nursery. Seedlings raised from selfed nuts 
produced seedlings with typical dwarfseed1ingcharaderisticsi.e. 
early leaf splitting, withits spedficbrownishpetiole, confirming 
thegeneticidentity of themlour. Further, this phenornenonelua- 
dates the fact that the dwarf browncoconut identified show ho- 
morygosih for its colow. The majorityof the seedlings raised from 
open pollinated nuts also produced similar seedlings fwthercon- 
fuming theirpredominantlv self-pollinatingbehaviow. 

Table 1. Fruit characteristics of the  Srl Lanka Brown 
Dwarf varietv 

~r.ci.~~ralamdt~rncr latvrd kivniurepaimn tth~~nillar morph,b Fruit character - Mean -- SD 
. ~ ~ c ~ i l c h a r a c ~ e r ~  \vvrci.,u~id 111 Klnmahydnaand Mawathagama Fru4 *elgn[ (gj 569.1 64.17 
within tliecoconut triangle, mostly assingle treesinh~me~ariens. 
' l 'heit .pah were initially inspected fortheirbreedingkhaviour by 
t~bsrrving the male and female phaseof theidorescence, and for 
uthrr cutnmonmorphological charactersof m n u t  suchas statue, 
atem grth, length and width of frondsand leaflets, nutmmponints, 
intlomcence haracterandgerminations@. 

The short (4 m in height) and narrow stem, absence of bole 
iurmalionat the baseof tliestem, shortand narrow fronds and 

Husk wGght 19) 257.7 31.07 
Nut weight (g) 311.4 59.52 
Split nut weight (g) 248.8 36.88 
Volume of 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 of kernel (g) 173.0 25.14 
Dry weight of kernel (g) 88.7 15.81 
Estimated copra weight (g) 99.5 



Flgure 1. A Sri Lanka Brown Dwarf bearing palm (between Figure 3. A typical bunch of Sri Lanka Brown Dwarf 
5 and 6 years old). coconuts. 

Figure 2. 
An inflorescence of 
Sri Lanka Brown 
Dwarf coconut. 



Figure 4. A young Sri Lanka Brown Dwarf coconut calm 
(about 2.5 years old). 
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Seedlings raised from open pollinated nuts, including both Flgure 5. Dendrograrn based on AFLPs showing the ge- 
naturally inbred andnaturally crossed with tall coconuts(natu- 

netic relationships between sri ~~~k~~ coconut varieties, 
ral hybrids) were planted in the Pothukaulam coconut genebank 
In 1993, and seedlings raised from self-pollinated nuts (through 
Ihand pollination) were planted in the Rathmalagara and samefield,noneofthe14naturdhybridsinplmtedintermingled 
Uandirippuwa sub-research stations for evaluation in 1996. The with pure dwarfs was attacked by the red weevil, indicatingthat 
time taken to flower from the dateof field planting was recorded red-weevil susceptibility in this brown dwarf form is recessive 
ior83 seedlinwresultine from self-oollinated seeds and was on and is not exoressed in dwarf x tall crosses. " " r ~~~ 

average three years (a young palm that came into bearing in 2.5 TheSri Lanka BrownDwarf variety was further subjected to 
yearsafter field planting is shown in Figure4). Interestingly the DNA analysisusing theDNAmarkersystem, amplifiedfrapent 
time taken to flower averaged over lonatural hybrids was 3.5 
wars elucidating the fact that inheritance of early flowering is 
partially dominant and therefore Sri Lanka Brown Dwarf x tall 
hybridsarepromising forearly flowering. 

The number of nuts per bunch produced inbrown dwarfs 
ranged between 60 and 100 under average management condi- 
tions and, in contrast, thenatural hybridsproduced 30and 40 
medium size nuts. It is noted that the bunch stalks of both 
natural hybridsand pure brown dwarfs werestronger and there- 
tore immaturenut falling because ofbreakageof the bunch stalk 
in heavy bunches, which is a common observation in other dwarfs 
and dwarf x tall hybrids in Sri Lanka, is less common. 

The dwarf variety was, however, observed to be highly sus- 
ceptible to red-weevil attack and almost all the dwarf brown 
palms in the genebank were attacked by red weevils. But in the 

length polymorph~sm (AFLP) (perera 1999) in &der to confirm 
their dwarf identifvand tostudy their genetic relationships with 
other local vaieties:Thedendrograrn d t i n g  f r o m ~ ~ ~ ~ a n a l y s i s  
is shown in Fieure 5.  The Sri Lanka Brown Dwarf varietv was " 
grouped wlth the mavl dwarf cluster and, moreover, they showed 
a closer relahonsh~p w ~ t h  the dwarf green variety. This DNA 
analysis hrherconf;med that thedwki-like bm&palms identi- 
fied in Sri Lanka, isof another fonnof dwarf coconut. 
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