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A STUDY ON COCONUT SEED SELECTION
FOR GERMINATIONS

THE germination referred to in this paper means the resumption of 
- growth by the embryo in a seed nut from the time of planting to the 

time it becomes visible outside the covering husk. Poor growth or 
death of the shoot after its emergence from the husk is not considered 

a  failure to germinate.
Blackman (1918) states that the food stored in the seed is mainly responsible 

for the size and weight of seedling and that the annual growth of a plant, at 
least in its early stage, follows approximately the Compound Interest Law.

In regal'd to size and shape of coconuts as indicators of their meat content, 
Lacson| and Novero§ found that the orbicular, ellipsoid, obovoid, and oblong 
nuts have less meat than the round ones. These authors further reported that 
•other types than the round nut possess relatively thick husks.

Munro and Brown (1920) state that seed should be taken from trees bearing 
well at the time of collection or from those showing by records that they have ' 
given good average yearly crops for a considerable length of time. Preference 
should be given to fair-sized, round nuts.

Maceda (1933) found that with equal volume, round nuts germinated earlier 
than oblong ones. He also found that the seedlings of round nuts were heavier 
and had more leaves and roots than those of oblong.

Patel (1938) reported that
(a) Progenies of high setting pother trees were distinctly superior in early 

germination to those of mother trees which yield heavily, produce many female 
flowers, and have large nuts with thick meat.

(6) The percentage of germination of nuts from heavy bunches with a 
minimum of twelve nuts was higher than that of nuts from light bunches with a 
maximum of six.

(c) With the same average ratio of diameter to length, the heavy nuts 
weighing above one and one half pounds or 0*68 kilogram gave a higher 
percentage of germination than the light ones weighing below one and one-half 
pounds. •

* Experiment Station contribution No. 1,372. Prepared in the Department o f  Agronomy 
under the direction o f Assistant Professor Pedro A. David.

t  By Dioscorro L. Umali, in The Philippine Agriculturist, Volume X X IX , September 
1040, Part 4.

J Lacson, P. 1921. Size and shape o f coconut as indicators o f its meat content. 
•(Unpublished.)

§ Novero, T. F. 1922. Volume and shape o f coconut as indicators o f the meat content. 
(Unpublished.)
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(d) The thin-husked nuts (0*55 to O’ 84 in. thick) were superior to any 
thin-husked (below 0*55 in. thick) and thick-husked (above O’ 85 in. thick) 
ones in both percentage of germination and early germination.

(c) Though the progress of germination did not differ much in the nuts from 
the top, bottom, or middle of the bunch, the percentage of germination was 
poor in the top and bottom nuts. The dorsal and ventral nuts did not show any 
difference in germination.

In order to determine the relation of the thickness of the husks, the percentage 
of setting of the bunches, the size of the bunches, the percentage of female 
flower-bearing rachillse, the weight of the nuts, and the position of the nuts in the 
bunch to the germination of the nuts and growth of the seedlings, this study 
was made in the Department of Agronomy, College of Agriculture, Los Banos, 
Laguna, from July, 1938, to February, 1939.

Materials and Methods.

The Laguna type of coconuts borne in 301 bunches from seventeen-year old 
trees of the College of Agriculture Experiment Station was used in this experiment. 
These nuts were almost of the same maturity because the Department 
of Agronomy harvests them regularly every two months.

The nuts were harvested two weeks before planting. Each mature bunch 
was lowered to the ground with a rope. Those which accidentally fell and 
those which did not contain water were discarded.

Each bunch was marked heavy or light, and correspondingly numbered. 
The nuts that developed, the buttons, the female flower-bearing rachillse, and 
the total rachillse in each bunch were recorded. The percentage of setting for 
each bunch was determined by dividing the number of nuts that developed 
by the total number of nuts and buttons in the inflorescence and multiplying 
by one hundred. The term buttons refers to the female flowers that were shed. 
The percentage of the female flower-bearing rachillse in the inflorescence was 
determined, the nuts in each bunch were marked, and the following data were 
taken :—

(1) Position in the bunch—
(а) Top—nuts on spikes away from the crown.
(б) Bottom—nuts on the basal spikes in the bunch nearest the crown.
(c) Middle—nuts between the top and bottom nuts in the bunch.
(d) Dorsal—nuts facing away from the tree and exposed to the sun.
(e) Ventral—nuts facing the tree.

(2) Percentage of setting and female flower-bearing rachillse.
(3) Number of nuts in the bunch.
(4) Weight of each nut in kilograms.
(5) The thickness of the husks. The thickness was determined by piercing

the three protruding sides of the nut with a sharp pointed blade till it 
touched the shell. The average of the measurements of the three 
insertions was considered the thickness.
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(6) The ratio of the diameter to the length to determine whether the nut was 
oblong or spherical. The diameter is the distance across the nut, and 
the length is the distance between the two polar ends. When the 

_ ratio was above 0*80, the nut was considered spherical and when less 
than 0 ■ 80, oblong.

The nuts for each treatment were selected within the limits of the different 
ranges given in table 1, for each definite character. In every two treatments 
the character of the nuts, whose effects were to be compared, had a very marked 
difference in range, whereas the range of the other characters was practically 
the same.

Eight beds 8m. x lm. and I • 5 m. apart were prepared. Two treatments in single 
rows 50 cm. apart were planted in each bed. The nuts were buried to about 
two-thirds of their volume with the germinating eye up and were distanced 
10 cm. in the row. The different lots were given the same care.

EXPERIMENTS AND RESULTS
Fifty nuts were used in each experiment and observed daily at the same 

hour. The following data were noted :—
(1) The exact number of days from planting to the emergence of the horny

apex of the shoot from the husk.
(2) The daily percentage of germination.
After 211 days from the date of planting, the following was determined from 

each seedling:—
(1) The average height of the leaves.
(2) The number of leaves developed.
(3) The weight of the seedlings.
(4) The number of roots.
(5) The average length of the roots.
These results and observations are given in tables 1 to 7.

DISCUSSION OF RESULTS
Relation of the Thickness of Husk to Germination and Growth of Seedlings

Table 1 shows that the mean differences of the different characters of the 
seed nuts used, such as the number of nuts in the bunch, shape (diameter 
divided by length), weight, percentage of setting of the bunch, and percentage 
of female flower-bearing rachillae in the inflorescence, were insignificant with the 
exception of the thickness of husk, which showed a significant difference of- 
1 • 6360 ±0'0657 c.m. between the means of the two treatments.

Seed nuts with husks 2 ’ 88 cm. thick and less were considered thin-husked 
and those with 3 * 98 cmj. and more, thick-husked.

The mean difference between the thin- and thick-husked nuts in number o f 
days required for germination and percentage of germination was significant in 
favour of the thin-husked nuts. The husk of these perhaps offered less resistance 
to the emerging shoot. None of the shoots were deformed among the thin-- 
husked nuts,' whereas six shoots of the thick-husked nuts emerged with difficulty 
and became distorted.
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In general the seedlings of the thin-husked nuts grew better than the thick- 
husked ; the mean differences of the average length and number of roots and 
number of leaves were statistically significant (table 2). The superior growth 
o f the seedlings of the thin-husked nuts may have been influenced by the 
greatcr'content of meat. These results are in conformity with those of Maceda 
(1933), who found that because of the greater amount of meat in the round nuts, 
the seedlings from them grew better than those from the oblong.

The average height of leaves of the seedlings from the thin- and thick- 
husked nuts was nearly the same, the difference being insignificant. The 
lateral growth of the seedlings of thin-husked nuts, as shown by the diameter of 
shoot and breadth of leaves, was better than that of the thick-husked nuts.

The weights of the seedlings in the two lots were nearly the same. This was 
contrary to expectation. Because of the superior growth of the seedlings of 
the thin-husked nuts, this lot should naturally have weighed much more than the 
thick-husked. The discrepancy, however, might have been caused by the 
frequent heavy rains that fell two days before the seedlings were dug up. The 
thick-husked nuts must have absorbed more water than the thin-husked and 
consequently weighed more.

Relation of Percentage of Setting of Bunches to Germination and Growth of
Seedlings.

In this experiment (table 3) all characters studied that might, have influenced 
the nature of the nut were the same except the percentages of setting, in which 
a very decided mean difference of 26*3600 ±  0*2107 per cent, occurred.

The lowest and the highest setting percentage of the bunches studied was 
taken to form a basis for classification. Nuts borne on bunches with a per­
centage of setting of 18 * 50 and belpw were considered low ; and those with 35 * 50 
and above, high.

The mean difference between the low and high percentages of setting in 
earliness and percentage of germination, average height and number of leaves, 
and number and average length of roots of the seedlings was statistically 
significant in favour of the high percentage of setting in the bunch. The 
.difference, however, in the weight of the seedlings in the two lots was not 
significant. Although the other characters showed significant increases in 
favour of the seedlings of nuts of the high percentage of setting, the average 
weights of the seedlings of nuts of the high and low percentages of setting did 
not show any significant difference. Examination of the nuts which germinated 
in both lots showed that the meat, a factor responsible for the weight of the 
seedlings, was almost used up in all the nuts from the bunches of high setting 
percentage. On the other hand only a small amount of the meat of nuts from 
the bunches o f low setting percentage was consumed. Sampson (1923) reported 
that the length of time the seedling will absorb the endosperm (meat) depends 
upon its rate of development. Consequently the greater development of the 
roots and shoots of the nuts from the high percentage of setting resulted in the 
rapid consumption of the endosperm. Therefore the average weight of the 
seedlings in the two lots did not differ very much after 211 days.
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Relation of the Size of Bunches to Germination and Growth of Seedlings

The size of bunches referred to in this paper is the number of nuts borne by 
the spadix. A bunch with a minimum of ten nuts was considered heavy and 
that with a maximum of five nuts, light.

Table 4 shows that the means of the two plots varied decidedly only in the 
number of nuts in the bunch. The difference was 8*3200 ±  0*0663. The 
results of the experiment showed that, as a general rule, nuts from heavy 
bunches germinated earlier than those from light. The mean difference, 
however, in the daily percentage of germination was not very marked.

The mean differences of the average height and number of leaves, weight of 
. seedlings, and number of roots per seedling were statistically significant in 
favour of nuts from heavy bunches. The average length of the roots did not 
show any significant difference. The seedlings grown from seed nuts of heavy 
bunches grew better than those from nuts of light bunches.

Relation of the Percentage of Female Flower-bearing Rachillae to Germination
and Growth of Seedlings

A spadix with 30*5 per cent, female flower-bearing rachillae and below was 
considered low ; and that with 50*5 per cent, and above, high. The seed nuts 
planted for this experiment were middle nuts taken from the dorsal side of the 
bunch. All characters considered in this experiment were the same except the 
percentage of female flower-bearing rachillae. The mean difference between 
the low and high percentages of female flower-bearing rachillae was 33*00 ±  1 * 05. 
per cent. No significant differences in the means of the percentage of germina­
tion of the nuts, average height of leaves, weight of seedlings, and average 
length of roots in the two groups were found. The nuts in the high percentage 
of female flower-bearing rachillae germinated earlier than those in the low, with 
a mean difference of 2*600 ±  0*715 days. The seedlings grown from'seed 
nuts of the low percentage, however, produced more leaves and roots than those 
from the high.

The results seem to show that except for the earlier germination of the nuts 
in the high percentage of female flower-bearing rachillae and the production of 
more leaves and roots of the seedlings in the low, the percentage of female 
flower-bearing rachillae did not influence the other characters under study.

Relation of the Weight of Nuts to Germination and Growth of Seedlings

Nuts weighing 1 * 35 kgm. and below were classed as light and those, 1 * 85 kgm. 
and above, as heavy.

In -this experiment the mean difference of the weights pf nuts between the 
two treatments was significant (0-*8060 ±  0*0092). The differences of the 
other characters considered were significant.

Table 6 shows that "the heavy nuts germinated earlier and had a higher 
percentage of germination than the light. The average height, number of 
leaves, and number of roots'of the seedlings of the heavy nuts were significantly 
greater than those of the light. The difference, however, in the length of roots 
was not significant.
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The mean difference of the weight of seedlings was not taken into account 
because before planting a very marked difference existed in the weights of the 
nuts in the two plots. The difference, however, in the increase of weight of the 
seedling from a nut was statistically insignificant. Examination of the meat 
■content showed that the meat consumed by the seedlings of light nuts after 
211 days was much less than that consumed by those of heavy nuts.

The roots of light nuts were much fewer than those of heavy nuts, the difference 
being highly significant.

The results showed that in germination of the nuts and subsequent develop­
ment of the seedlings, heavy nuts were much better than light. The difference 
in growth of the seedlings in the two lots was very apparent.

Relation of the Position of Nuts in the Bunch to Germination and Growth of
Seedlings

The seed nuts used in these experiments differed only in their respective 
position in the bunch. In one experiment top nuts from the dorsal and ventral 
sides of the bunch only were used, and the germination of the nuts and the 
growth of seedlings were compared. In another experiment top, middle, and 
bottom nuts, dorsally located on the bunch, were used. The germination of 
the nuts and growth of the seedlings were similarly compared.

Table 7 shows no significant difference exists in the means of the number of 
days, percentage of germination of the nuts, and the average height of leaves of 
the seedlings between the top nuts taken from the dorsal side and those from the 
ventral side of the bunch. The average number of leaves and the weight of the 
seedlings were slightly greater in the dorsal than in the ventral nuts. The 
number of roots per seedling from the dorsal nuts, however, was less than that 
from the ventral.

Based on the results obtained, the dorsal and ventral positions of the nuts 
did not seem to have any influence on the germination of the nuts and on the 
subsequent growth of the seedlings.

Table 8 shows that in the top and bottom nuts, no significant difference 
existed between the means with respect to earliness and percentage of 
germination, height and weight of the seedlings, and average length of the roots. 
More leaves, however, were produced by the. seedlings grown from the top nuts.

The middle nuts germinated earlier but showed a lower percentage of
O

germination than the top and bottom nuts. No significant difference was 
found between the means of the two treatments in weight of seedlings and 
average length of roots. The seedlings of the top and bottom nuts were slender 
but slightly taller than those of the middle.

The mean differences in the number of days from planting to germination 
and the percentage of germination of the middle and bottom nuts were signifi­
cantly in favour of the middle nuts. The bottom nuts, however, produced 
taller but slightly more slender seedlings than the middle nuts. No significant 
difference was observed in weight of seedlings and average length of roots per 
seedling.



301

The middle nuts germinated earlier than the top; the latter, however, had a 
higher percentage of germination and taller seedlings with more leaves.

The results obtained in these experiments showed only one point in favour 
o f the middle nuts ; they germinated earlier than either the bottom or the top. 
The seedlings of the bottom and top nuts were taller.

SUMMARY AND CONCLUSIONS
■w

1. Thin-husked nuts with an average of 2 ’ 9 cm. (thickness of husk) and 
below germinated earlier and produced more seedlings with more leaves and 
Toots than thick-husked nuts of 3 ’0 cm. (thickness of husk) and above.

2. Seedlings grown from nuts with a setting percentage of 35 ‘ 5 per bunch 
and above germinated earlier and gave a higher percentage of germination. 
The seedlings produced had more leaves and longer roots than those from nuts 
obtained from bunches of a low percentage of setting, 18*5 and below.

3. Nuts gathered from heavy bunches of ten or more likewise germinated 
earlier and produced seedlings which were taller, heavier and with a much better 
root system than those from light bunches.

4. The nuts from bunches with a high percentage of female flower-bearing 
rachillse (50'5 or more) required less time to germinate and produced slightly 
taller seedlings than those from bunches with a low percentage. Although the 
lengths of the roots in the two treatments were practically the same, the 
seedlings in the latter produced less roots and leaves than those in the former.

5. Light nuts weighing 0 -95 to 1 ’ 35 kilograms germinated much later than 
heavy nuts (1*85 to 2*45 kilograms) and produced shorter seedlings with less 
roots and leaves.

6. The position of the nuts on the bunch, such as on the ventral and dorsal 
sides, had no influence on the time and percentage of germination. The 
seedlings of nuts from the dorsal side produced more leaves and were heavier 
than those from the ventral. The seedlings from the ventral side, however, 
were taller and developed more roots than those from the other lot.

7. The seedlings from the top nuts produced more leaves and roots than 
those from the bottom. The middle nuts required les3 days to germinate but 
gave a much lower percentage of germination than either the top or the bottom.
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