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DR. S. C. HARLAND has ex tended a comprehensive discussion on t h e 
method of breeding of the coconut palm, suggest ing a number of 
research problems to be conducted in relation to the improvement of 
the plant (Harland, 1957). A m o n g them, is the use of the paired 
crosses for the purpose of select ing genetical h igh yielders . H e recom­
mends it in place of the select ion of phenotypical ly superior mother 
plants in a coconut palm population. The ground for this argument is 
that the data col lected by the Coconut Research Inst itute of Ceylon 
s h o w that there are no significant differences in y ie ld of progenies 
whether they are derived from selected high-yie lding or low-yie lding 
mother palms- He concludes that " h igh y i e ld is not transmitted b y a 
m i x e d group of offspring from high y ie ld ing mother pa lms exposed to 
natural crossing ". 

It w i l l be a matter of v i tal importance to the coconut breeders, 
whe ther the select ion of mother pa lms on the basis of phenotypic 
characters should real ly be replaced b y the paired crossings. That 
is because the paired cross method recommended b y Harland w o u l d 
require a great deal of labour and, in addition, t h e y w o u l d h a v e to 
wai t another ten or more years for the detect ion of genet ical h igh 
yielders. 

In 1958, I had an opportunity to v is i t the Coconut Research Insti­
tute of Ceylon. Then I w e n t through the original data and found 
that Harland's understanding w a s not correct because of the two 
reasons to f o l l o w : 
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11th to 14th year 15th to 18th year 
t » t 

Husked 
1 

Husked Nuts Nuts (lb.) Nuts Nuts (lb.) 

Progenies of selected palms (A) . . 57-6 . . 87-6 . 75-7 . . 120-4 
Progenies of heap nuts (B) . . 46-0 . . 71-7 . 64-1 . . 107.6 
Percentage increase of (A) over (B) . . 25-2 . . 22-2 . 18-1 . . 11-9 

From Table 1, w e find that select ion of mother palms w o u l d not 
be ineffective in improving y ie ld capacity of coconut palms. Then, 
w h a t w i l l be the effectiveness of mother pa lm selection for y ie ld in 
coconuts and h o w to attain our a ims of improving y ie ld of the plant ? 

Dr. Liyanage and I co-operated in re-examining the data from the 
progeny trials, w h i c h h a v e accumulated for a number of years in the 
Coconut Research Inst itute of Ceylon. The details of this analysis w i l l 
b e publ ished before long (Liyanage and Sakai, 1960), and it w i l l be 
satisfactory to describe only t h e summarized results in this paper. 
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(1) The data actual ly s h o w that the y i e ld of progeny of the " h igh-
y ie ld ing " mother palms w a s not m u c h different from that of the " low-
y i e l d i n g " ones. However , the " h i g h - y i e l d i n g " mother pa lms and 
the " l o w - y i e l d i n g " ones w e r e not se lected from t h e same.populat ion. 
T h e select ion for h igh y ie ld had been m a d e in an estate at Kir ime-
tiyana, w h i l e that for l o w y ie ld in another estate at Bandirippuwa. 
Perhaps , if Harland w a s aware of this, he w o u l d never have drawn 
the conclusion as he did. It w o u l d be needless to say that the effect 
of se lect ion cannot be compared, if it w a s made in different 
populations. 

(2) Most of those pa lms w h i c h have been evaluated as l o w 
yie lders at the t ime of se lect ion w e r e later found to be not real ly 
low-yie lding. Yie ld of those plants w a s not l o w in comparison w i t h 
other remaining plants of the same population in later years . It means 
that se lect ion for l o w y ie ld had never been actually made. 

That Harland unfortunately misinterpreted the selection exper iment 
of the Coconut Research Institute of Ceylon can be s h o w n by the 
fo l lowing data w h i c h show comparat ively the y ie ld of nuts of pro­
genies of h igh y ie ld ing mother palms and selected heap-nut from 
the. same estate (Table 1 ) . 

Table 1—Mean Yield per Palm per Tear ol Progenies of Selected High-yielding Palms and 
Heap-nuts 

(Unpublished data of Coconut Research Institute of Ceylon, kindly supplied by 
Dr. D. V. Liyanage) 
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Table 2— Heritability (in bold face) and Genetic Correlations (in italics) for Four 
Characters of the Coconut Palm 

Motoring Number Total tot. Nut 
•period of Nuts* of Copra* wight* 

Flowering-period . . 0-23 — .. — . . — 
Number of nuts * ..—0-72 . . 0-48 . . — — 
Total weight of Copra ..—0-81 .. 0-70 . . 0-67 . . — 
Nut weight * ..— 0-25 ..— 0-22 • • . . 0-95 

* Aver aye value of the harvests gathered during the four years, 16th to 19th years after 
planting. ' 

From Table 2, we find that weight of a husked-nut has the highest 
heritability, while the flowering-period the lowest of the four. Total 
weight of copra and number of nuts are intermediate regarding heri­
tability. Needless to say, the number of nuts, total weight of copra 
or nut weight produced from a single plant may vary from year to 
year. Accordingly, heritability of the same character may vary 
according to different number of years involved in the study. 
The correlation between number of nuts harvested from a single plant 
in different years has been computed by means of the intra-class 
correlation. The correlation or the repeatability of number of 
nuts is, 

r(a) = 0-2179 
r(b) <= 0-4605 

where r(a) stands for the repeatability of the actual number of nuts 
harvested each year, while r(b) for the repeatability of number of nuts 
harvested, the effect of years on actual number of nuts, however, 
being removed. 

Again from Table 2, we find that total weight of copra is positively 
highly correlated with the number of nuts and to some extent with 
the weight of a husked-nut but negatively highly correlated with the 
flowering-period. Thus, it is expected that the yield ot copra would 
be improved by selecting plants which bear either larger number 
of nuts or heavier nuts. Selection of palms in respect of early flower­
ing might also bring about improvement in the yield capacity of their 
offspring. Selection of mother palms can also be conducted taking 
into consideration all of the four characters. In the latter case, cons­
truction of a selection index combining all the four characters in such 
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Four characters which are supposed to be more or less related to the 
yield of copra were investigated for their heritability and the genetic 
correlations amongst them. The four characters are : flowering-period, 
i.e. number of months from planting seedling to the appearance of first 
inflorescence,-number of nuts and total weight of copra produced from 
a single tree per year, and weight of a husked-nut. Heritability values 
and genetic correlations are presented in Table 2. 
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Table 3—Expected genetic progress in yield of Copra by selection of Seed parents 
on different criteria In Coconuts 

Selection criteria of seed parents Genetic progress 
in yield of copra 

Weight of a husked-nut 16-0 lb. 
Flowering-period 14-6 
Number of nuts 21-7 
Yield of copra . . 30-4 
Selection index 42-6 

It is found i n Table 3, that the use of the select ion index w o u l d be 
the most effective in improving the y ie ld capacity of the coconut 
palm. A m o n g the four s ingle characters, the y ie ld of copra w o u l d 
be most useful and w e i g h t of a husked-nut or the flowering-period 
the least for the purpose of the breeding. 

Str ict ly speaking, va lues of heritabil ity, as w e l l as the extent of 
genet ic correlation, should differ w i t h changes in environmental condi­
tions, such as locality, year , etc., and especial ly changes in the genet ic 
const i tut ion of populations. Therefore, it m a y not be quite correct to 
general ize on the results of this invest igat ion and insist on their 
applicabil i ty to other countries, other populations, and so on. It is 
des irable that s imilar studies b e made on different environments . 
H o w e v e r , a s tudy of this k ind w i l l require a certain number of years , 
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a w a y as to m a k e the correlation b e t w e e n the value of the index and 
the genotypic va lue of individual pa lm in respect of y ie ld capacity 
m a x i m u m . The select ion indexes worked out for the above population 
of the coconut pa lms for the improvement of the y ie ld of copra are 
as fo l lows : 

I (a) =c —1.07 N —38.38 W —0.23 F, for population A w h e r e 
C = y i e l d (lb.) of copra, N = N u m b e r of nuts, W = weights (lb.) of 
a n u t and F = flowering period (month.). It is surprising to find that 
the w e i g h t factor for the number of nuts becomes negat ive in this 
formula, in spi te of its h igh posi t ive correlation w i t h the y ie ld of 
copra. 

N o w , let us compare the efficiency of se lect ion of mother palms on 
different criteria. A s s u m e that w e select 5 per cent, of most superior 
individuals w i t h regard to a g iven criterion in the population of the 
coconut pa lms w i t h the purpose of improving y ie ld of copra. The 
se lect ion can be m a d e for any one character : flowering-period, w e i g h t 
of a husked-nut , number of nuts and y ie ld of copra. The select ion 
index w i l l be another criterion for mother pa lm selection. The 
genet ic progress theoret ical ly expected by these selections is presented 
in Table 3. 
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because it is necessary to grow families from a number of mother 
palms. On the assumption that genotype-environment interaction 
would be negligible, and the genetic constitution of different popula­
tions of the coconut palm would not be very different from each other, 
we may not be very wrong in accepting that selection could be con­
ducted along the lines just mentioned. 

As stated at the beginning of this paper, Harland recommended the 
use of the paired crosses for the purpose of detecting genetically high 
yielding seed parents. However, I have to state here that at least 
under the present circumstances, the improvement of the coconut 
palm in respect of yield of copra would be attained better by the 
selection of mother palms through the use of a selection index, than 
the use of paired crosses. 

Studies on heritability and genetic correlation of four characters, 
which are more or less related to yield capacity of coconut palms, 
suggest that selection of mother palms in an open-pollinated popula­
tion would be effective. The selection on the basis of copra yield would 
be more effective than the selection on the basis of any one of other 
characters such as flowering-period, number of nuts or weight of a 
husked nut. Most effective would be the use of the selection index. 

The method of paired crosses as recommended by S. C. Harland 
would not be very useful from the standpoint of practical coconut 
breeding, because it will require a great deal of labour and a certain 
number of years, say more than ten, for detecting genetical high 
yielders above. 
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