
GENETIC IMPROVEMENT OF THE COCONUT PALM: 

SOME PROBLEMS AND POSSIBILITIES 


A. AnRAHAM AND C. A . NINAN 

Deparfme/JI of Botany, Kera/a University, TrivandrlllJ1 

The need· for research on the improvement of the coconut palm is 
now being increasingly recognised in many of the coconut growing coun­
tries. The genesis of research on the genetic improvement of coconuts is 
relatively recent and the progress so far achieved is by no means 
satisfactory. The main obstacle to quick progress and the attainment of 
tangible results is the unique breeding problems presented by the palm. 

• In the first place, coconut is one of the very few crop plants in which 
tbe life time of the observer is less than that of the observed. The 
long generation period, the great height which the palm attains making 
access to the tlowers of the mature palm very difficult, the apparent 
impossibility of clonal propagation, the long pre· bearing period, the 
length of time required to attain steady bearing after flowering, the 
extensive field requirements for growing sufficient numbers of progenies 
for experimental purposes etc., have imposed heavy restrictions on the 
progress of research on this crop. 

Despite these limitations. attempts have been made in India and 
elsewhere to initiate and pursue b reeding objectives that have been 
generally found useful in other short-lived plants with similar breeding 
problems. The purpose of the present paper is to briefly survey the 
progress so far achieved in coconut breeding and to discuss some of 
the problems and possibilities in the genetic improvent of the palm. 

INTRODUCTION OF GERM PLASM 

india is perhaps the foremost among nations which have a good 
record of work on coconut introduction. Introduction and study of 
foreign breeds of domestic coconuts was started about 50 years ago 
by the Madras Department of Agriculture, when breeds from New 
Guinea, Cochin-China, Siam, Java, Fiji, Ceylon, Straits Settlements, 
Laccadives, Andamans etc. were obtained and planted in the Agricul­
tural Research Station, Nileshwar. Abo ut the same time a few foreign 
breeds were also introduced in the Experimental Farms at Trichur and 
Vyttila by the erstwhile Cochin Agricultural Department. Open 
pollinated and selfed progenie s of the foreign breeds introduced at 
Nileshwar were planted in 1941 at the Central Coconut Research 
Station, Kasaragod. where a good number of world varieties were later 
introduced and are being studied. 
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Observations on the performance of IS foreign breeds planted at 
Ni!eshwar (Ninan, Pankajakshan, Satyabalan, and Gopinath, 1961) have 
shown that introductions from Laccadive, Java, Ceylon and Philippines 
are better than the local tall variety in annual copra production . Among 
first generation progenies of these introductions planted at Kasaragod 
Laccadive ordinary and Philippines out-yielded the local tall variety. 
Compared to the latter, the straight introductions and the second gener~­
tion (open-pollinated) progenies of thc Laccadive variety have given 
excess average out-turn of 4 kg. and 5.2 kg. of copra respectively per 
palm per year. It thus oA'ers much scope for large scale introduction and 
straight propagation, especially in view of other desirable characters 
of this breed like high female flower production, good setting, short 
peduncle length which prevents buckling of adult bunches and high 
oil content. Efforts on large scale introduction of thi s breed do not 
appear to have been made so far despite the relative ease with which 
large numbers of seed nuts could be procured from the Laccadives. 
This aspect of work requires immediate attention. 

While promising vanetles like Laccadive Ordinary which are 
found to behave consistently over generations may be used for straight 
propagation, the best way to utili se foreign breeds is to exploit 
the genetic diversity in them in intervarietal croSSes with the local talis, 
with their long acquired traits of adaptability, as femal es. ZiUer (1961) 
has shown that a kind of heterosis exists in crosses between vari eties 
and strains of the oil palm from different geographic regions. With 
modern methods of preservation of coconut poUen (Whitehead, 1962) 
and conveniences for speedy transport, it would not be difficult to 
import pollen from various countries for these types of crosses. As 
a long range programme, outstanding breeds raiseo from introduced 
seed nuts could also be used as females in intervarietal crosses especially 
with local dwarfs as males, for selection of vigorous hybrids. 

IMPROVEMENT OF THE TALL VARIETY THROUGH SELECTION /\ND BREEDING 

Among indigenous varieties of coconuts, the West Coast Tall is 
the most economic and more extensively grown. It is obligatorily cross­
pollinated in nature and reproduces exclusively through seeds. Con­
sequently, the palms are highly heterozygous. Considerable work on the 
improvement of the tall coconut has been · done in India and elsewhere. 
This includes studies on selection of mother palms, seed nuts and 

seedlings. 

Selection of high yielding palms as seed parents has been recom ·• 
mended by coconut breeders throughout the world as a method of 
genetic improvement of the palm and this practice has been in vogue in 
many countries including India. Under Indian conditions, trees yielding 
above 80 nuts are regarded as high yielders and the percentage of such 
palms in populations is only less than 10 (Ninan, Pankajakshan and 
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Menon, 1964). There is, however, difference of opinion among coconut 
breeders as to the efficiency of mother palm selection as a method of 
genetic improvement of the coconut palm. Liyanage (1953) in Ceylon 
obtained data suggesting that phenotypic selection of mother palms for 
high yield is ineffective as a means of genetic improvement. This has been 
further confirmed by his (1958) finding that there was no correlation 
between mother palm and daughter palm yields under open-pollination. 
He recommended controlled pollination between high yielding palms as a 
means of improving the genetic quality of the palm and suggested the 
establishment of seed gardens with seedlings obtained from crosses 
between high yielding palms. Harland (1957), however, pointed out 
that this programme is unsound as all high yielders do not transmit their 
high yield to their progenies and that real genetic improvement is 
possible only through the identification of prepotent palms, i. e., palms 
most of whose progeny have a high yield. He recommended the identi­
fication and use of prepotents in paired crosses and as males in pollinating 
phenotypically superior females for obtaining large quantity of improved 
planting material. Liyanage and Sakai (1960) workeci out the heritability 
and genetic correlations amongst four characters namely flower­
ing period, yield of nuts, yield of copra and weight per husked nut. 
They found that genetic progress in the progenies is likely to be more if 
the seed parent is selected on high yield of copra and of nuts rather than 
on weight per husked nut and tlowering period. 

Sakai (1960) has pointed out that values of heritability and 
the extent of genetic correlations dilTer with changes in environ­
mental conditions such as locality, year etc. and especially changes in 
genetic constitution of popUlations. That these are important factors 
to be reckoned with in cocount heritability studies have been borne 
out from the observations of Lakshmanachar (1959) and Pankajakshan 
(1960). It is, therefore, desirable that similar studies are made in the 
West Coast Tall palms also, particularly in view of the need for deter­
minining the reliability of available heritability values in coconuts, 

which on other grounds may be expected to be low (Haldane, 1958; 
Charles, 1961). It is pertinent to point out in this connection that 
studies in the Arecanut palm (Areca catechu L.) with similar breeding 
problems as coconut have clearly shown that heritability of yield is 
rather low (Bavappa and Ramachander, 1967). 

Harland's (1957) recommendation of identification and use of 
prepotent palms appear to be the most practicable method for genetic 
improvement of the palm. According to him a high yielding palm may owe 
its high yield to a variety of reasons : (I) an unusually favourable environ­
ment, (a) selection for good vegetative characters, these being correlated 
with good adult performance, (3) hybrid vigour due to a favourable combi­
nation of genes in the heterozygous phase, and (4) genetical superiority 
in the form of dominant yield genes. Only palms of the fourth type 
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could be relied on to transmit their superiority to their progeny. For 
the general population which includes all the four types, yield heritability 
will be low (Charles, 1961). 

That Harland's assumptions on prepontency are correct is borne 
out from direct and indirect evidences now available. Direct evidence is 
provided by yield data on nine families of open-pollinated progenies given 
by Liyanage (1961). According to Liyanage, the differences in yield 
between the families are highly significant. Family IV has given signi­
ficantly higher yields than most other families, the increase in yield per 
progeny over the general mean of the popUlation being 35.8 per cent. 
Also 81.8% of the progenies in this family have given high yields of 
more than 36 Ibs. of copra per palm per yti!ar. Liyanage has pointed 
out that according to the definition of Harland, parent No. I V is a pre­
potent palm. 

Indirect evidence in support of the concept of prepotency in 
coconuts has been obtained from studies on seedlings. Observations 
on open-pollinated and hybrid (obtained from controlled crosses with 
dwarf pollen) progenies of a large number of palms of the West Coast 
Tall variety (Ninan and Pankajakshan, 1961) have shown clearly that 
certain palms tend to produce significantly better seedlings than others. 
Ninan, Pankajakshan and Abdll (1964) have further shown that trees 
which produce progenies with superior growth rate and vigour also 
produce uniformly good seedlings. Thesc findings on seedling characters 
are in agreement with the above observations of Liyan3.ge on adult tree 
performance. It would appear that the most effective approach to genetic 
improvement of coconuts will be by progeny testing. According to 
Charles (1961) this is the only method, that on present knowledge can 
be relied on to detect genetically superior palms. Once a few palms of 
outstanding breeding merit are identified they could be continuously used 
as pollen sources and also as seed parents for providing planting mate­
rials on a limited scale. Pollen and seeds of prepotent palm s identified 
in various research stations could also be exchanged. 

BR EEDING VALUE OF Dw ARF COCONUTS 

Dwarf coconuts are known to occur in most of the coconut grow­
ing countries, of which the Indian and Malayan dwarfs have been studied 
in some detail. The origin of the dwarf coconuts is still di s pl!ted, some 
holding them to he of mutant origin from talls (Handover, 1919; Anon., 
1921; Dwyer, 1938; Jack and Sands, 1922 and Pancho, 1960) while 
others regard them as producls of several generations of inbreeding in 
taIls (Swaminathan and Nambiar, 1961). Due to the prevailing adapta­
tion for self-pollination they are believed to be reasonably homozygous 
unlike the tails which are highly heterozygous. D espite the fact that 
they are uneconomic for cultivation on a plantation scale compared with 
the talis, they are precocious bearers, fruitin g within 3-4 years of plant­
ing whereas the talls take 7-10 years for first flowering. This character 
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of early bearing has been utilised in coconut breeding work in the pro­
d llction of early bearing hybrids. 

Tal! x dwatf hybrids: The idea of crossing tall and dwarf coco­
nuts was first conccived by Dr. Patel who made a larger number of tall 
(female) x dwarf green (male) crosses and planted the hybrids in a two 
acre plot in the Agricultural Research Station, Nileshwar in 1936 along 
with open pollinated progenies from the same tall female parents and 
dwarfs for comparative study. Bhaskaran and Leela (1963) have made 
a detailed study of flowering, yield and growth habits of these hybrids 
which has confirmed the earlier predir:tions based on seedling characters 
and revealed very interesting facts concerning the tall x dwarf crosses. 
They have shown that the T x D hybrids not only bear earlier but 
attain steady bearing much earlier than the tall type and also considera­
bly out-yield the tall parental type. The percentage of poor yielding 
palms in T x D plantations is also much lower than that in ordinary 
tall plantations. Analysis of growth habit and other characters has 
indicated that the hybrids show similar trends like the tails. This indi­
cates that the longevity of the hybrids could be expected to be of the tall 
parental type. 

Due to the very poor nature of the soil in which these hybrids 
were planted, the general performance of all the palms is very poor but 
comparison of the yield figures for the hybrids, tails and dwarfs given 
by Bhaskaran and Leela (1963) immediately reveal the clear renowned 
superiority of the hybrids (Table 1). 

TABLE 1 

Yield performance ofT X D "ybrids, tall and dwarf palms at Nileshwar 


(Blwskaran alld Leela. 1963) 


Variely Age No. of trees Mean yield of nuts 

--- ­
T/D 
Tall 
Dwarf 

24 
24 
24 

40 
40 

3 

30.68 
5.51 

11.28 

Comparison of the mean yields obtained during the bearing period 
of the best palm under each category as given in Table 2 also brings out 
the superiority of the hybrids over the parental types. They have also 
pointed out that while the steady bearing starts at the average age 
of 7.9 in T x D hybrids, the corresponding age for tails is 14.4. This 
would mean that by cultivating the hybrids the planter is benefitted by 
extra yields in nearly 7 steady bearing years. 

Comparison of data (Table 3) on spathe and female flower produc­
tion, yield of nuts, copra content per nut and annual out-turn of copra 
of a few T x D hybrids, tails and dwarfs, planted at the Central Coconut 
Research Station, Kasaragod also confirms this superiority of the 
hybrids (Ninan and Satyabalan, 1964). 
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TABLE 2 

Yield p eljonllal1ce of tbe best T ;< D hybrid, tall alld (/I"Glj palm at Niles /ll llar 
( Bbaskaral1 and Lee/a, 1963 ) 

Yield of nuts 
Variet y Age 

Total Average 

T x D 24 1298 72.10 
Tall 24 375 22.00 
Dwar f 24 261 13.05 

TABI.E 3 


Performance of T X D, tall alld dwarf palms at Kasn/'agod (Ninall alld 

Satyabalall , 1964 ) 
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T x D 3 12.3 375.3 \07 .0 194.\ 24.4 

Tall 3 11.5 251.2 86.7 177.6 15.9 

Dwarf 3 8.0 232.7 42.7 40.0 \.6 


Ir is clear from the above data and from ob servations on the excell­
ent performance of hybrids supplied to cultivators that one of the 
immediate steps in increasing production of coconuts would be large 
scale production and distribution of these hybrids. Considering the 
potentialities for this task in our resea rch stations, th e present supply 
position of hybrid seedlings does not seem satisfactory. Further efforts 
have to be made in this direction. 

The data presented above pertain to tall X dwarf crosses utilising 
th e Chowghat dwarf green as male parent. There are a number of 
distinct races of dwarf coconuts in various countries and it is highly 
probable that they may produce crosses of differing breeding value. It 
would be very profitable if a programme of breeding work using selected 
tall variety palms as females and various geographic strains of dwarfs as 
males is started and performance of the hybrids evaluated. These are 
projects that can only be handled in coconut breeding stations, where 
some continuity of effort could be anticipated. A start could be made 
by utilising foreign and local dwarfs already available and also suppl­
ementing the dwarf germ plasm through introduction. Another advan­
tage inherent in these crosses is that some of the dwarfs are reported to 
be resistant to coconut diseases which take heavy tolls of the annual 
producti on in many countries including India. The Malayan dwarf red 
has thus been found to be resistant to the lethal yellowing di sease of 
Jamaica (Whitehead, 1962). Th e genetic basis of thi s resistance is not 
known. If it would be possible to transfer the genes for resistance in 
the dwarfs to the tall X dwarf hybrids, this would confer the double 
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tanted at advantage of having hybrid vigour and disease rei stance in a single 
61 ) have individual. A systematic search for rcsistance to the Kerala wilt, espec­
ilippines ially among world varieties of dwarfs, might prove very useful. 

Among 
Due to the high longevity of the palm, when once a hybrid seedling

asaragod 
gets established, it goes on yielding for several years. Because of thisU variety. 
peculiar feature, an area once brought under cultivation of hybrids needs,d genera­
attention only after 5 - 7 decades. With increased cfforts on production

ve gIven 
and popularisation of hybrids, a large percentage of the area under

t iv \y per 
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tion and 
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ha racters 
tal dwarf type. While this is only normally to be expected in progenies

ng, short 
of tall >< dwarf crosses this need not discourage popularising hybridand high 
cultivation as feared in some quarters (Charles 1961). Maintenance ofd do not 
nucleus seed gardens of tails for use as female parents in tall Xith which 
dwarf crosses and regular supply of hybrid seedlings for future plantingsad ives. 
might be necessary. 

Semi-tall progenies from dwarfs: Some dwarf varieties are known 
h ich are to throw a proportion of"semi-tall" progenies. This has been observed 
r straight in the Malayan dwarf green (Anon., 1938) and Chowghat dwarf orange

exploit and green (Satyabalan, 1956). Jack (1925) considers that such progenies
cal talis, are hybrids resulting from natural crossing of dwarfs with tail pollen.
er (1961) Dwyer (1938) and Tammes (1949, 1955) and Liyanagc (1956) also mention 
varieties about the occurrence of natural hybrids of dwarfs with tails. Studies 
s. With on such off-type progenies of dwarfs carried out at Kasaragod have 
d 1962) 

shown that the off-types, particularly those of the Chowghat dwarf
iffi cult to 

orange, are early and prolific bearers compared to the dwarf parental 
ses. As types, the tall (female) >< dwarf (male) hybrids and the West Coast Tails 

fl t roduced 
(Ninan and Satyabalan 1964). The yields of such off-type progenies of 
Malayan dwarfs are also reported to be much better than that of the 
tall varieties and most of the introductions tested in Malaya (White­
head, personal communication). 

Attempts made in different countries to produce such types by 
controlled crossing of dwarf fe)11ales with tall males have, however, so 
far failed to give expected results in that a large proportion of the pro­
genies turn out to be of the pure dwarf type (Patel, 1937; Liyanage, 
1956; Ninan and Satyabalan, 1964; Whitehead, personal communication). 
From their studies on off-type progenies of the Chowghat green and 
orange dwarfs, Ninan and Satyabalan (1964) concluded that the hybridity 
of the off-types appear doubtful and that they probably might be heterozy­
gotes segregating from the dwarfs. Whatever might be the mode of originlethod of 
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DWGlj X DH'Glj crosses: It has been suggested that in view of 
the possible homozygous nature of dwarf coconuts, dwarf X dwarf 
crosses might be a fruitful field for exploitation of hybrid vigour in 
coconuts (Swaminathan and Nambiar, 1961). By comparison with the 
situation in other cross-pollinated plants like maize, it is only to be 
dpected that crosses of inbreds might produce hybrid vigour. Available 
data (Ninan and Satyabalan, 1964) on a few such hybrids produced at 
Kasaragod, however, do not appear to justify this expectation. Exami­
nation of dwarf plantations reveals that the green fruited dwarfs especially 
are very variable. Palms with.. all combinations of dwarf and tall 
characters could be recognised. This makes it necessary to select 

suitable and typical dwarfs as parents for such crosses to get expected 
results. If it would be possible to locate really homozygous dwarfs, 
they may be of value in dwarf X dwraf crosses and perhaps may also 
provide better pollen sources for tall X dwarf crosses. It would thus 
appear that a thorough study of the dwarf palms would be highly essential 
before rational utilisation of the dwarfs could be made in dwarf X 

dwarf crosses. 

VEGETATIVE PROPAGATION. ApOMIXIS AND HAPLOIDY 

Harland (1957) and Davis ( 1962) have stressed the importance of 
vegetative propagation in the coconut palm. The possilbe use of twin­
;ng, suckering and vivipary occurring in the coconut palm as weI! as 
possibilites of induction of adventitious buds have been stressed by Har­
land (1957). According to Davis (1962), the most hopeful method, though 
still difficult , is to reverse the flowers into vegetative shoots then get 
them back to the seeding habit after they have been successfully layered 
and propagated as individuals. Results of experiments carried out at 
Kasaragod have revealed that profuse root production could be induced 
in mature palms by the application of indole-3-butYl:ic acid, naphthalene 
acetic acid etc. but so far shooting could not be induced. It should 
perhaps be possible by the adoption of special techniques such as are 
found useful in other monocots like orchids (Kamemoto, personal 
communication) to obtain many vegetative shoots from excised growing 
points of seedlings grown in constantly shaken culture. A trial on these 
lines would be well worth pursuing in the coconut palm. 

Another aspect of research that seems to be equally important is 
the search for the existence of apomixis in coconuts and its possible 
induction. No serious attempts seem to have been given to studies on 
apomixis 01: related phenomena like polyembryony and parthenogenes is 
in coconuts. Venkataraman (1928) has reported the development of the 
embryo without fertilisation into bulbillike structures. The normal buttons 
reported by him as occurring in tbe same bunch did not show any trace 
of endosperm. Direct evidence ·of parthenogenetic development of 
embryo has been obtained by Ninan and Raveendranath (1965) when a 
haploid f;mbryo was obtained from a nut and cytologically studied . 
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Several instances of otherwise normal nuts without trace of embryos 
have also been noted by us. These and other evidences from pollination 
trials using dead pollen appear to support the view of Sharma and Sarkar 
(1956) that the high percentage of pollen sterility occurring in coconuts 
stands against the assumption that sexuai reproduction becomes effec­
tive in the production of fruits which are abundant in this species. They 
have suggested that pollination in coconuts may provide a stimulus for 
apomictic reproduction. The occurrence of haploid embryos and absence 
of embryos in otherwise well developed nuts might indicate that seed 
setting in coconuts is possible withoul fertilisation. It is possible that 
diploid parthenogenesis also occurs in coconuts. Critical studies 011 
these aspects are highly to be desired. 

INllREEDING 

Inbred lines of 18 varieties of coconuts have been raised and 
studied in the Central Coconut Research Station, Kasaragod and Agri­
cultural Research Station, Pilicode and their yield performance for a 
number of years are available now. Study of first generation inbreds 
(Ninan and Pandalai, 1961) has revealed that different varieties respond 
to inbreeding in different ways and to varying extents. Selfed progenies 
of a few breeds appea l}id to retain comparable vigour like their open 
pollinated sister trees. ~ost breeds, however, revealed considerable 
depression in the form of reduced vegetative vigour, yield and copra 
cOlltent of llutS. Data on varieties Kappadam, Fiji and Straits Settle­
ments Green given in Table 4 clearly reveal this. The difference in copra 
content per nut between the inbreds and outbreds is most striking. In 
other inbreds certain plants showed complete production of barren nuts. 
Beneficial efrects like early flowering were also observed in some others. 
Further inbreeding, for one or two generations, of varieties that have not 
shown considerable inbreeding depression in S1 might be very interesting 
in that at least in some cases it could be possible to spot individuals 
that retain high productivity and vigour upon inbreeding as predicted 
by Harland (1957). 
inbred lines might 
lines of tails now 
Nileshwar in crosses 

Again, progenies of first cross between different 
show maximum vigour. Utilisation of Sl and S2 
grown in the Research Stations at Kasaragod and 

with dwarfs as males might also produce better 
T X 0 hybrids as may 	reasonably be expected. 


STUDIES ON THE ENDOSPERM 


I 
Effect of pol/en parent on the endosperm : Though the endosperm 

of coconuts, commercially known as copra, is the most important econo­
mic product obtained from the palm, this tissue has not been adequately 
studied in relation to the factors affecting its quantity and quality. 
Haldane (1958) suggested that hybrid vigour may show in nuts derived 
from cross-pollination since hybrid vigour in some species is largely due 
to increased seed weight. Ifso, a mixed plantation may produce a better 
crop than either of two breeds when grown alone. Trials conducted 
at the Central Coconut Research Station, Kasaragod revealed that polli ­
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nati o n with Kappadam and Andaman Gia nt gave sig nificantly higher index has to be as 
copra content per nut in Laccadive micro-females compa red to s ix other Tall palms. Iden ti fl( 
varieties used as males (Ninan Pankajakshan and Radhakrishnan , 19(3). mended as the mm 
Tn another trial (un-published) the highest copra content per nut was coconuts. Large s( 
observed in pollination of the local tall variety with dwarf orange pollen immedia tely pi'actic:: 
compared to four other dwarf varieties used as pollen sources. If thesc • India. The dwarf 
results are confirmed by further trials, interpla nting of tall and dwarfs genetical nature of tl: 
could serve the double advantage of hybrid seed production as we ll as far done indicate tl 
increased yields of copra from plantations. seedlings raised fr0111 

TA~Lf 4 o f inbred tails as fen 
Yield of III1tS alld copra cOlltellt ill oll tbred alld iI/bred plal1t s ofa few search On thc occ ur] 

varie ties of COCO/lilts 

Variety Narure of 
progeny 

Yields of 
nllt 

Weight of 
copra per 
nut (gm) 

Annu a lollt­
turn of copra 

(kg ) 
Abl'a ham, A. (1963) 

endosperm. 

Kappadam OP 77.1 2S0.9 2.7 
---­ an d Ma thew, 

27 : 505-512 

SI SO.3 !55.~ 12.:; -~----- , Ninan, c,} 
abnormal er 

Fij i OP 
S, 

J1l.0 
28.9 

193.4 
108.4 

3.1 
20.5 

18; 395-409, 

An o nymou s (1921) Fll 
Soc., 2; 285 

Strait Settl ements O P 138.4 
. . 

230.5 5.4 - - --- (1938) Dwar 
~s;-- --33.:f 1 46.4 31.9Green Bavappa, K. V. A. and 

(Areca catee 
Cytological studies: Abraham and Mathew (1963) first reported Bhaskaran. U. P. and 

comparativethe results of cytological studies on the endosperm of the tall variety of 
Charles, A. E. (1961) Scoconuts. They found the occurrence of C-mitotic type of division in 38: 283-296 

endosperm cells res ulting in high levels of endopolyploidy. Abraham Da vis, T. A. ( 1962) \ 
(1963) and Abraham, Ninan and Gopinath (1965) found an inverse 904~905. 

relation between oil content and ploidy level in endosperm from different Dwyer, R . E. P. ( 1938) 
ing. N. Gil 

zones in the sa me nut of th e tall vari ety as also between varieties. 
Haldane , J. B. S. (1 958)

Another interesting observation has been the cytological abnormalities in 12: 1-9. 
the endosperm of makapuno coconuts which resemble the situation in Hanuover, W. P. (19 1 
tumour cells. Extension of cytological studies to the endosperm of Harland, S'. C. (]957) 

selectiol7. Cbarren nuts, nuts without embry'os, those with haploid embryos, nuts 
Jack, H . W. ( 1925) Dof inbred strains and hybrids might provide very valuable informati on 
-~--, an d Sands, ,

on various a spec ts of endosperm development in coconuts. J., 10: 4-13 

SUMMARY Lakshma nachar, M. S. 
cocon II t. Ii 

Progress of research on the genetic improvement of the coconut Liy a nage , D. V. (1953: 
palm has been briefly reviewed and recommendations made for a practical , pp . 27-30. 

- - - --- (195 6) Inlrlapproach to coconut breeding. Introduction of foreign breeds of 
BIIII. No.7. 

coconuts, particularly dwarfs, should be speeded up with a view to search 
~---- (1958) Rep o 

for possible source of resistance to the Kerala wilt, and for exploitation - --- (1961) The \ 
of hybrid vigour in tall X dwarf crosses. Though the use of the selec­ sen ted at t 

and Processtion index computed by Liyanage is a very practical approach in 
~- ---- and Sakai, }

detecting palms of outstanding breeding merit, the reliability of the 
J coconut par 
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index has to be ascertained from results of studies on the West Coast 
Tall palms. Identification and utilization of prepotent palms is recom­
mended as the most valuable method of genetic improvement of tall 
coconuts. Large scale propagation of tall X dwarf hybrids is an 
immediately practicable method of stepping up coconut production in 

• 	 India. The dwarf palms require more intense study to determine the 
genetical nature of their high yieling off-type progenies. Experiments so 

....­ far done indicate that it is easy to select off-types at an early stage from 
seedlings raised from open-pollinated nuts of dwarf orange. The usc 
of inbred tails as females in 'Tall X Dwarf' crosses and the need for 
scarch on the occurrence of apomixis in coconut are stressed. . 
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DISCUSSION 

K. V. A . BAVAPPA: r x D seed production programme may be done with caution 
due to the existence of combining ability as evident from the indifferent perfor­
mance of T x D in certain cases. 

C. A. NINAN: From ava ilable. reports and observations it is dear that the per· 
formance of T x D hybrids is superior to that of the local tall variety. Investi ga ­t tions carried out at Kasaragod show that not all mother palms give equally good 
hybrid progenies and to get the be5t results mother palms which give the best 
seedlings have to be used in crosses. Th e performance of hybrids planted in 
different localities may vary and this may be due to several factors includll1g soil 
type etc. Wh e ther thi s is due to combining ability or not is to be a sce rtained; 
but as Car as our knowledge goe, progeny performance in coconuts to a large 
extent, is d etermined by the mother parent. 

K. V. A. BAVAPPA: Have we got adequate population studied to say that D x T is 
poor? Why should it not be considered that tile off-types obtained in D open 
pollinated nuts are those of D x T origin. 

• 

C. A, NINAN: D x T crosses so far made in d itTe rent countries have not given 
encouraging resu lts a nd most of the progenies are dwarfish with a few 'off type' 
seedlings sim ilar to those obtained from natura l dwarf seeds. In other words, 
the results of controlled pollination of dwarfs with tall pollen do not ditTer fro m 
what happens under natural pollination of dwarfs. The act of po llinatilln o f 
dwarfs with tall 'pollen does not mean that all result ing progenies are D x T 
hybrids, specially when there are characteristics by which the dwarfs in the 
progeny can be unequivocally distinguished in the seedling stage. If th ere were 
no segregation of dwarfs and ofT-types in the F I of D x T cross, and also under 
elf·pollination of dwarfs, it would have been easy to imugine that the progenies 

are all hybrid s, as happens in the reciprocal crosses. The hybridity 01 the off­
types is therefore uncertain though this cannot be completely ruled out, Th iS 
problem requires furt her invest igation, 

K. V. A. BAVAPPA: The use of heritability and selection index s hould be done 
on a much wider scale in coconut. 

C. A. NINAN: Adequate studies on heritability and selection index have not yet 
been made on the west coast tall coconuts. It is extremely necessary that sllch 
studies are conducted. 

M. S. SWAMlNATHAN: Have you found any evidence to suggest that apomixi s 
(agamospermy) may occur in coconut? 

C. A. NINAN: No direct evidence has so far been found to suggest that meios is 
and fertilisation are circumvented but in the formation of bulbils , it appears that 
this is a completely asexual process. There have also been evidences of haploid 
and possibl y diploid parthenogenesis and of rormation of nuts with normal endos­
perm but without a trace of embryo. 

• M. S. SWAM/ NATHAN: You referred to the need for screen ing mat e rial for resis­
tance to the root wilt disease. Do we know enough about this disease for under. 
taking screening programme '? 

11 Deparilll f! lIl. The Coconut 	 C. A. NINAN: By growing world varieties and races of coconuts in diseased 
areas it would be possible to locate types that are resistant or immune to the 
di sease . It has been po ss ible in Jamaica to locate by field trials a source forct for exchange of cocon u t 


ical working party on coco­
 resistance to the mysteriolls le tha l yellowing disease in the Malayan dwarf type 
and systematic inv estigations in this line are in progress in tbat country. Thel· 
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same procedure could be adopted In India also to find out whether there are 
so urces of resistance to Kerala wilt in indigenous or exotic breeds of coconllt 
available in this country. 

A. AORAHAM; I wish to add only a few points; 

(I) T )< D ha s already proved to be good and we should have a good 
programme for production of large numbers of hybrid seeds under proper super­
vision. There is tremendous demand from cultivators for these hybrids and 
without waiting for further information, which may take time to collect, we 
should produce hybrid seeds by the hundreds of thousands. 

(2) The value of the "off-types" of Orange Dwarf has been well esiab­
lished. These can be easily detected in seedling stage from two characters (a) 
the lighter colour of the petiole and (b) the early development of the mature-leaf 
character. i. e., leaves with leaflets separate from each other. Therefore, it is 
very casy to distinguish the "ofr-typeS" in the seedling beds. 

In a palm like coconut in which so little work has been done on the 
genetical aspects , we should exploit available information and improve on our 
techniques as we go along. 

• 


