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INTRODUCTION

The typica varicty of coconut palms (Cacos mucifera L.), which is grown principally on a plumatinn‘
scale in different countries is predominantly out-breeding and therefore highly heterozygous. Consequently,
variations between palms with respect to shape, size and colour of nut, quantity of copra per nut,
number of nuts per palm and vegetative characters arc consideruble. Hitherto, mass selection has beer,
practised extensively, i.e. open-pollinated seednuts have been collected from phenotypically superion
palms. :

Ln order to meet the national new planting and replanting programmes of Ceylon, 3,000,000 (approx.;
seednuts are required yearly. This quantity of seed is coltected from selected palms within selected high: -
yielding blocks, Initially, high-yielding blocks giving at least 15 cwts. of copra per acre per year ar(;
selected and from these blocks, high-yiclding palms with desirable agronomic characters are selectecl, .
Sced collection is restricted to these palms only. In the selection of both blocks and palms, cons:dcmblé .
care is taken to exclude high-yicld due to a favourable ennronment

The response to selection for any character will, to a lurgc extent depend on variations present .
_ the population, znd on its heritability. The genetic diversity between palms is considerable, but the:

heritability has been estimated only for a few characters. The measurement.of the efficiency of any! '}

selection programme has to await evaluation of heritability estimates. Progress due to selection would

be necessarily slow, as the life cycle of the coconut palm is long. 3
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. GENETIC PROGRESS DUE TO SELECTION o LR

The genetic variances of certain characters of the coconut.palm are high. The heritability values of -
components of yield, such as number of bunches produced per year, number of nuts per bunch, and*
weight per husked-nut are 0.47, 0.52, 0.95 respectively, The number of nuts per bunch is related 1
female flower production and percentage of setting, which have ht.rimbilily estimates of 0.52 and 0,81,
respectively. These estimales are either high or intermediate in v.||uc and conscquently, selection of sccd f

parenis using some of these cntena. particularly yield of copra and wu;,ht pet husked-nut is-cfficient. =,
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*lntraductory paper presented to the F.A.Q. 'lcchmcal Warking. Party on Cotonut Productmn l’ronxuun v

" and Processing, Trivandrum 1961,
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TABLE |

Genetic and environmental correlations (Liyanage and Sakai, 1960)

Genetic . - Environmental
correlation, rg correlation, rg
Yield of nuts X yield of copra e .. 0.79 B.56 -

w e w % weight per husked-nut . -0.22 ~0.23
< w o« X flowering-period .. . -0.72 : O
. . Copra X weight per husked-nut - 0.43 -0.07
- X flowering-period .. " -0.8F 0.12
Welght per husked-nut X flowering-period .. -0.25 C 0.62

The genetic correlations between the different productive traits of the coconut palm arc of consider-
able importance in selection. Since the yield of nuts and copra are highly correlated positively (rg - 0.79),
and the Alowering-period and yicld of nuts are highly correlated negatively (r¢; = ~0.72), and the Rowering-
period and yicld of copra are highly correlated negatively (r¢; = -0.81), sclection of seed parents on early
flowering and number of nuts will tend to increase the yield of the progeny with respect to copra
production.

The retative importance of the four characters, Gy vield of copra, (ii) }u:ld of nuts, (iii) weight per
husked-nut and (iv) flowering-period, with respect to genetic progress cxpected in the yield of copra of
the progenics was found to be more, if the seed parent was selected on high-yield of copra and nuis
rather than on the other two criteria. But from the stand point of practicd, it is necessary (o consider

other charamers as well, and it would be gcncrally useful to construct selection indices (Liyunage und '

Sakai, 1960).
A selection index I, using threc criteria has been computed as follows:
' [ = x, — 14.70x, ~4.47x,
where
x, == oumber of nuts per palm per year &
X, = weight per husked-nut (1b.) _
xy = flowering-period of palm (month).

1

It is necessary to construct a number of selection indices using different criteria and ascertain the
must efficient index by determining expected genetic progress. :
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PREPOTENCY

The le’lJIIOIIS in yield of copra between families of open pullm.m.d progenies are indicated i
Table 11, The differences in yield between families are highly significant. Family.1V has given signiticantly
higher yields than ull the other families, except XL and XX1I. The increasc in yield per progeny of
family 1V, over the general mean of the population is 35.8 per cent; and 1.8 S per cent of the prog,cmcs
have gwt_n hlgh yields of more than 36 Ibs. of copra per palm per year.
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TABLE I

Mean yield per palm per year of families of open-pollinated progenics (Livanage and

Sakai, 1960)
- : 5
- Weight of | | L

Faniify Ne. ‘- No.of | husked- S.D. - Yield
Progenies nuts (Ib) _ per cent

. 1v R 126.7 27.86 1 135.8
XL 10 116.4 . 22.51 124.8
XXn 12 107.0 27.34 114.7
vl 22 100.5 i6.20 . 107.7

I 57 99.3 28.63 ) 106.4

XXVI 42 21.6 25.97 i 98.2
XVIl 64 88.7 26.65 b 95.1
XX 4] 79.4 28.37 85.1

XVI 19 - 758 23.59 81.2 :
Mean l e 93.3 - ' 100.0 - '
: f
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Itis possible that the seed parent No. 1V can transmit.the character high-yicid of copra to the proge-*

nies, inspite of the fact that they have been derived from randomly pollinated nuts. Such palms are”
classified as prepotent. g

The term prepotency has been used considerably in animal breeding work to imply, "The ability of an”
animal to impress characteristics upen its offspring to such an extent that they resemble that parent 1o
each other more closely than is usual’ (Lush, 1946). Harland (1957) has uscd the same term relative to”
coconuts to imply almost the same definition: a jpalm that is able to transmit the character high yicld,
of copra to the offspring, inspite of random pollination. o ‘-

The genetic basis for prepotency, has been described by Lush, o depend on the degree of dominance..,
homozygosity, and in certain instances on linkage and cpistasis. As a quantitative character is involved. .
in coconuts, prepotency may be due 18 the high additive genctic value andfor the general combining, - B

ability, besides the genetic causes given above. W

As coconuts are mongecious, prepotency may be either on the female or male side and the terms!
femole rransmitter or male transmitier may be conveniently used. It is not known whether a female  §
transmitter would behave equally efficiently as a male iransmitter. Harland (1957) considers that, ‘Justas, &
the progeny of a single mother palm may be superior, whatever the nature of the male parent. itis eviden o
ihat the reverse situation also holds good. viz. that once female transmitters are idéntified, their polleri’ ¥
can be used cn phenotypically high-yielding mothers, thus making a very large quantjty of good planting,
material available in a very short time'. : : i ’ i

T
, (SOLATED SEED GARDENS o
How far could the principles outlined so fur on breeding value and prepotency of coconuts be used! + §
to raise large-quantitics of seed to meet the national demands ? There are many difficulties in the large.
scale production of quality seed coconuts. Even if male transmitiers are identified. ultimate sced produc: |
tion has 1o be by hand pollination. Since pollination of coconuts is a laburious process, it is physically’ |
impossible to raise large quantitics of*seed by that method. Seed Gardens may be usefully adopted W
uvercome this difficulty. ’
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Tn Swedish forestry management, use of [solated Seed Gardens is a standard practice in secd collec- -

tion. Larsen (1956) states, *This is our trump card in forest tree breeding. It is the means for the growing
of seed through controlled poliination in any desired quantity’. They have the advantage of clonal
multiplication,

The Coconut Research Institute, Ceylon has already established an Isolated Seed Garden in the
centre of a crown forest reserve (Liyanage, 1955). The first step is the opening up of a spatially isolated

plantation with seedlings of known [parentage. [solation is necessary 10 protect the palms within the -1

garden from contamination with pollen from other coconut palms. The agents of pollination of cocenuts
are largely insects (chiefly Apis indica) and wind. The foraging area of the Ceylon honey bee (Apis indica),
has becn shown to be not more than 750 yards from the beehive in open country (Lindauer, 1955 unpub-
lished). Forest vegetation to a depth of 350 yards has been found to give sufficient protection from

coconut pollen carried by wind. Thus, an isolation belt of forest vegetation about 880 yards wide is

sufficient to protect the seed garden from unwanted pollen grains.

The next step is the identification of a sufficient number of male transmitters from the paims within

the seed garden. The genetic merit of cach palm should be estimated by the use af selection indices und
those with low values should be rogued. All the remaining palms, except those identified as male truns-
mitters should be emasculated regularly. Thus, sced collected from the paims in the Sced Garden will
be the result of natural cross pollination between female parents of high breeding value and malke trans-

mitters. A large quantity of quality seed could be collected in this manner. The whole process of estub- a

lishing a plantation’ and identifying male’ transmitters will take about 20 years,

ABSTRACT

The present situation regarding the breeding and selection of Coconut palms (Cocos-nucifera 1..)
is reviewed. Estimates of, heritability and genetic correlations between different productive traits and
the efficiency of some of these characters for selection are outlined. :

Methods of production of seed with particular reference to the difficulties involved in farge scale
production of quality seed are discussed. Although, controlled pollination is desirable, only a limited

quantity of sced could be raised in that manner, and that would be hardty sufficient to meet any exiensive
national programme of planting. This difficulty may be overcome by the use of Isolated Seed Gardens,

Spatially isolated gardens are planted with palms of known parentage. Within the garden palms
with high breeding value are used as the ferale parenis and the pollen source is limited anly to known
male fransmitters (or prepotents), thereby ensuring that the seed to be collected is the result of crossing
between desirable palms, onc of which at least is a proved parent, -
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