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ABSTRACT

The time taken from reaping coconut seednuts to the appearance of the sproul through the husk distinguishes
late germinating Niu kafa types from early germinating Niu vai types. Results from previously unrelated
germination studies, carried out independently in Jamaica, 5 Lanka, Tanzanin and [vory Coast, show that
the commaon tall varieties in those countries, and also in Benin and Mozambique, are Miu kafa types, whilst
in peninsular Malaysia and on the Pacific coast of Panama the commaon Lall varieties are Miw vl iypes. Thess
findings agree with others based on differest aspects of the palm and its ecalogy.

The relationship between germination and (e degree of water shsorption, particubsrly sea water, ot ik time
the ripe fruit falls from the palm may account for the genetic stability of the wild Niu kafa type despite island
conditions which would appesr to favour genetic drift.
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INTRODUCTION

The link between the germination rate of the coconut, Cocos nucifera L., and its long
distance dissemination by floating was realized and experimentally tested by Edmondson
(1941). The possibility that the speed of germination might be a characteristic of
taxonomic significance was suspected by Whitehead (1965). These ideas were unified in
a comprehensive theory of coconut evolution (Harries, 1978) in which contrasting
varietal differences, including germination rates, are related to natural selection,
pre-agricultural domestication and introgressive hybridization. The Niu kafa~Miu
vai-Introgression method of variety identification, in which the widest possible range of
characteristics are examined, is described elsewhere (Harries, 1981). This study, which
is intended to show how apparently disparate germination data can be resolved by the
theory, also gives an unanticipated insight into the possible reason why, despite its
pan-tropical distribution, only a single species, C. nucifera, is recognized by taxonomists.

MATERIALS AND METHODS

Four independently organized germination studies carried out in different countries, by
different workers, using different coconut varieties and different germination methods

[are re-examined here. The following details have been taken from the published reports

and include all the information that is relevant to the present analysis.

Jamaica (Whitehead, 1965)

The Jamaica Tall (JT) scednuts came from plantations selected for production af
commercial planting material and 45947 seednuts were set in 12 regular monthly
batches of at least 1000 each. Immediately after reaping the seednuts were sown in beds
of coir fibre (dust) with only a small part of the husk expossd to sun and rain. Mo
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treatments, such 2s storage or slicing away part of the husk, were applied before setling
and no watering was done afterwards, The Panama Tall (PT)* was similarly set 1o
germinate but, being less common, a total of 246 seednuts only were available in 2 13
month period,

Sri Lanka (de Silva and Atputharajah, 1977)

A uniform stand of Sri Lanka Tall (SLT) coconuts at Bandirippuwa Estate, Lunuwila
provided 240 seednuts, graded and selected according to size and weight. They were taken
from the second bunch, making them approximately a month younger than the most
mature bunch, and they were stored for 10 weeks after picking. At the end of this time
mchmdnutwuiqimediuthepmﬁnaundnmuhmkwith 100 ml of dilute aquecus
nutrient solutions. They were then laid in mryhadundwlt:mdr:guh:hlmwding
o requirements (sic).

Tanzania (Thomas, 1974)

The Tanzanian Tall (TZT) was used to study the effects of physical and chemical
treatments on coconut germination. There were four replications of eight treatments with
20 seednuts of uniform size and maturity in each plot. The control treatment consisted
of sowing in the usual way (sic), the second treatment consisted of chopping about 25 mm
of husk from the apical and basal ends of the seednut before sowing and the other six
treatments involved soaking seednuts in one of four aqueous solutions for 48 h or in water
for 1 or 2 weeks before sowing.

Ivory Coast (de Nucé de Lamaothe and Wuidart, 1979)

The West African Tall (WAT) from Ivory Coast and Benin, the Mozambique Tall (MZT)
and the Malayan Tall (MLT) scednuts came from palms growing in the IRHO coconut
germ plasm collection at Port Bouet, Ivory Coast. The seednuts were harvested at stage
1, when turning brown, and were stored for | month before sowing. In a personal
communication, de Nucé confirmed that the seednuts each had a slice of husk removed
fmml‘bapr?::ima.] mdhfnmhﬂn;mmdthuttheymmmmdﬂchdwbyan

RESULTS

The results are presented as cumulative frequency ogives in Fig, 1 (a), {b), (c) and (d).
The Jamaica Tall data [Fig. 1{a}] show normal distribution and the curve is very regular
because of the large number of secdnuts involved. The Panama Tall [Fig. 1(a)] germinates
more quickly. The diagonal line arbitrarily scparating Jamaica Tall from Panama Tall
is repeated in each figure and its purpose will be explained in the Variety Recognition
section of the Discussion. The letter a at the origin of the abscissa indicates that all
seednutswere set in the nursery soon after reaping. The actual time between reaping and
setling, especially when prolonged by specific treatments, must not be ignored.

The various treatmenis applied to the Sri Lanka Tall did not produce significant

* The Panama Tall cocanut was called San Huinlhel!iﬂplpumnhmamdum;lhu:
i:hundnniulnhmhlmmlh:hﬁﬁnmu{m-ﬂﬂuﬁu,lm
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differences in the rate of germination and the results are combined [Fig. 1(b)]. The 10
week period of storage after reaping is included in the overall time to germinate and the
time to setting in the nursery is indicated by the letter b on the abscissa,

For the Tanzanian Tall, the germination rate of the treatment which involved cutting
away some of the husk was not significantly different from that of the control and the
two sets of data are combined [TZTa in Fig. 1(c)]. The letter a again indicates setting
soon after reaping. The six treatments that involved soaking gave results that were
significantly different from the control but not from one another. The marginal
superiority claimed for the two plain water treatments disappears when the actual time
for treatment prior to setting in the nursery is added to the time spent in the nursery.
The data from the six treatments are combined [TZTc in Fig. 1(c)] and the three different
setting times are grouped under the letter ¢ on the abscissa,

The data for West African Tall, Mozambique Tall and Malayan Tall [Fig. 1(d)] in-
clude the 4 weeks storage period. The time of setting in the nursery is indicated by the
letter d.

DISCUSSION
Fariety recognition

When Whitehead (1965) found that speed of germination was particularly useful (in
addition to fruit composition) for distinguishing between the two tall coconut varieties
in Jamaica [Fig. 1(a)] he hoped also to demonstrate the taxonomic significance of this
characteristic by describing coconuts in other areas. However, germination data for a
collection of 1766 seednuts from various Pacific islands were not published separately,
as intended (Whitehead, 1966, p. 44), and after a further collection of 1700 seednuts,
mainly from Asia he was forced to the conclusion that data from germination studies
should be considered in only a very general way (Whitchead, 1968, p. 9).

It was from just such a general consideration that an evolutionary explanation was
found for the contrast in many varietal characteristics (Harries, 1978). The main
differences are related either to the natural selection of the Niu kafa type or to the
pre-agricultural domestication of the Niu vai type. Where cultivation has brought the
two types together intermediate forms have arisen by introgressive hybridization
(introgression). Present day coconut varieties can be regarded as samples from a
discontinuously variable range of forms between the extreme Niu kafa and Niu vai types.
The names Niu kafa and Niu vai are taken from two Polynesian varieties, one with long,
angular, thick-husked fruit and the other with spherical, thin-husked fruit. Other
characteristics besides fruit composition are associated with the two basic typeés and are
ﬁ}in the Niu kafa—Niu vai-Introgression method of variety identification (Harries,

Germination is an important characteristic because slow germination is favourable to
the wild Niu kafa type which is disseminated long distances by sea currents. Early
germination, which would be unsatisfactory in that situation, is desirable for the
domestic, cultivated Niu vai type which must compete for seedling establishment with
other food crops. For the purpose of distinguishing the two types the diagonal line marked
in Fig. 1(a), (b), (c), (d), (¢) and () arbitrarily separates Niu kafa (on the right) from Niu
vai (on the left). A convenient rule-of-thumb may be that coconut varieties which show
less than 25 per cent germination in 75 days, 50 per cent in 90 days and 75 per cent in
105 days can be considered as predominantly Niu kafa types whereas higher germination
values within the given periods indicates predominantly Miu vai types. Intermediate
values are obtained from introgressed varieties, such as Tahiti Tall (Harries, 1981) and






