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Abstract

Tall coconut cultivars from the Pacific coast of Costa Rica and the Philippines (San Ramén, Tagnanan, and Laguna),
were evaluated for fruit characteristics. Most of the introduced cultivars showed extremely large heterogeneity. A
cluster analysis, based on the Ward method, classified the palms into four groups with high internal homogeneity.
Some of the evaluated coconut palms from the Costa Rican Pacific area had nut characteristics similar to the
San Ramon and Tagnanan palm groups but not to the Laguna group. At the association level used (semipartial
R? = 0.10), another group which included the remaining palms sampled from the Costa Rican Pacific coast was
constituted.

Introduction of morphological traits, differences in fruit charac-
teristics are greater and more informative (Menon &
In 1981 the National Banana Corporation (CORBA- Pandalai, 1958). Additionally, plant (compared to nut)
NA) of Costa Rica initiated a selection programme of morphological characteristics depend more on plant
local coconut palms with interesting agronomic char- age, and consequently they need to be evaluated re-
acteristics to provide the country with better plants peatedly (Rao & Pillai, 1982). Climatic and ecological
for coconut production. Two years later, seeds of conditions can also influence the expression of these
the cultivars San Ramon, Tagnanan and Laguna werecharacters (Harries, 1977).
imported from the Philippines. This led to the estab- The objective of this study was to characterize the
lishment of a germplasm base from which to carry out tall populations introduced from the Philippines (cvs.
the evaluation, verification and characterization of the San Ramon, Tagnanan and Laguna) as well as those
planting materials. coming from the Pacific coast of Costa Rica, using

Richardson et al. (1978) showed differences variability in fruit characteristics.
between the cultivars coming from the Pacific coast
and those from the Atlantic coast of Costa Rica based
on evaluation of fruit components. It further enabled
these authors to suggest a possible origin of those
materials.

According to Raveendran et al. (1987), nut char- The study was carried out on the germplasm col-
acteristics provide more reliable criteria for the clas- lection located in the Agricultural Research Station
sification of cultivars than other morphological char- ‘28 Millas’, Matina county, province of Limon, from
acters (e.g. plant height, number of functional leaves, 1991 to 1993. The rainfall during the study years was
trunk thickness, petiole length and number of leaf- 3590, 2981 and 2905 mm, for 1991, 1992 and 1993,
lets). Even though cultivars may differ in a range respectively.

Materials and methods
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The trial materials consisted of palms coming from and polar diameter of the nut. &t=0.10, differences
the Pacific coast of Costa Rica (P) and the cultivars were declared in the remaining variables.

San Ramon (SR), Tagnanan (T) and Laguna (L), from The regrouping of the palms in more homogen-
the Philippines. All of them were 11 years old. The ous clusters is presented in Figure 1. At oR&
total numbers of individuals per accession at the be- semi-partial of 0.10, the original population was re-
ginning of the research were 43, 22, 28 and 12 plants, distributed into four new groups. Group 1 consisted
respectively. Of those, six palms of the Pacific popula- of two palms of the Pacific cultivar (41 and 51), six
tion, seven of San Ramon, five of Tagnanan and three palms of the San Ramon cultivar (13, 14, 27, 28, 36
of Laguna were selected at random for evaluation. and 38) and two palms of the Tagnanan cultivar (2
The sample size varied because only plants under full and 17). Group 2 was formed by three palms from the
competition were chosen. Pacific coast of Costa Rica (63, 80 and 86). Group 3

During the trial period, 10 samplings from each comprised three palms of the Laguna cultivar (9, 12
palm were performed. Two fruits from the middle of and 13). Group 4 contained one palm of the Pacific
the bunch were taken on each sampling date. The fruits cultivar (115), one of the San Ramon (4) and three
were completely or partially dry, and the calyx still palms of the Tagnanan cultivar (7, 21 and 33).
had its original immature fruit colour. The harvested The characterization of each of the new groups
fruits were weighed (g), and their components were formed was carried out on the basis of their means of
analyzed: nut weight (g), polar and equatorial dia- fruit and nut characteristics (Table 1). The differences
meter of the fruit (cm), weight of endosperm, shelland among the new groups were larger than among the ori-
the water (g), polar and equatorial diameter of the nut ginal groups (Table 2), so tHevalues of the Analysis
(cm). This work was carried out within a 10 day period of Variance increased considerably, except for polar
after harvest. The following relationships of weight diameter and polar-equatorial index.
and shape were calculated: nut to fruit (%), fruit shape Group 1 presented rather large and elongated
index (polar/equatorial diameter), endosperm to nut fruits, the polar diameter being the longest of all.
(%), shell to nut (%), water to nut (%), dry matter to The nut was nearly round. The remaining measured
endosperm copra weight (g), copra to nut (%) and nut variables had intermediate means regarding the other
shape index (polar/equatorial diameter of the nut). The groups.
guantification of fruit components and copra was per- Group 2 showed small-size and mildly elongated
formed using the methodology described by Wuidart fruits with small-size and nearly round nuts. The
and Rognon (1978). weight of nut, endosperm and water, and the nut and

An analysis of variance (ANOVA) was performed, water per fruit were the lowest encountered. However,
which prompted the implementation of a new regroup- the proportions of endosperm, shell and copra per nut,
ing of the palms, using a cluster analysis, according as well as dry matter were the highest found.
to the Ward method (SAS Institute Inc.; SAS/STAT, Group 3 displayed rounded and small-size fruits
1989). Finally, a new ANOVA was performed to de- with slightly flattened nuts and the lowest weight val-
termine the variables with most differentiation among ues of shell and copra. Meat weight was low, like
the groups. Group 2. Dry matter, shell and copra per nut were low,
like group 4 and opposed to previous groups.

Group 4 offered the heaviest fruit and nuts, as well
as the highest percentage of nut per fruit. Fruits of this
group were of medium size and rounded. Nuts were
the largest, gently flattened and with a high amount
Palms coming from the Pacific coast of Costa Rica (P) Of liquid, whose proportion in the nut was the highest
differed notably among themselves. This situation is found. Similarly, they had the greatest weights of en-
also evident with the San Ramon (SR) and Tagnanandosperm, shell and copra, nonetheless they exhibited
(T) cultivars. Analysis of Variance showed a high vari- the lowest percentages in these variables. The dry
ation within cultivars P = 0.0001) for all the variables =~ matter content was one of the lowest values.
studied. Differences among cultivaks € 0.05) were
only found in six of the sixteen variables: fruit weight,
polar diameter of the fruit, polar/equatorial index of
the fruit, weight of endosperm, weight of the shell

Results
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Figure 1. Regrouping of the palms evaluated according to the cluster analysis technique (Ward method).

Discussion generally of greater magnitude compared to those of
the San Ramon cultivar, which also produces large
nuts (Menon & Pandalai, 1958; Ohler, 1986). There-
fore, it is possible to relate the San Ramon cultivar
with Group 1 and the Tagnanan with Group 4.

The inclusion in each of these two groups of a
number of palms coming from the Pacific region, and
originally identified as belonging to the Pacific cul-
tivar, can be linked, according to Harries (1978), to
the trade routes between the Philippines and Amer-
ica which developed in the 16th Century. An addi-
tional source could have been via introductions of
germplasm from the Far East in 1925 by the interme-

It was possible to identify a series of individuals whose
original selection appears to have been inadequate.
The redistribution of the original population to groups
of greater homogeneity evidenced the high degree
of heterogeneity of the coconut palms present in the
majority of the cultivars introduced.

Fruit component descriptions showed that the Tag-
nanan cultivar has a very large nut, high nut/fruit ratio
and high values of endosperm, water and copra in ab-
solute and percentage terms (Gemperle & Fremond,
1980). According to Santos (1981), such values are
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Table 1. Characterization (meatt SD) of the new groups of palms formed

Variables Group
1 2 3 4

Fruit weight* (kg) 2.09+0.11 1.79%£011  1.85:0.14 2.47+0.20
Polar fruit diametef* (cm) 2440+ 1.32 22.60+1.48 20.60+2.00 22.90+0.51
Polar/equatorial fruitindeéx  1.254+ 0.10 1.18+ 0.04 1.08+ 0.09 1.10+ 0.03
Nut weight* (kg) 1.45+0.11  1.16+£0.10 1.30+0.08  1.83:0.19
Polar nut diameté&t (cm) 14.09+ 0.6 12.74+0.44 12.43£ 0.60 14.29+0.64
Polar/equatorial nutindéx  0.95+ 0.05 0.92+ 0.05 0.85+ 0.06 0.88+ 0.03
Nut per fruit™* (%) 69.31+£ 3.06 64.33:2.77 70.05t1.42 7452+1.83
Endosperm weigfit (kg) 0.61+ 0.04 0.53+ 0.05 0.55+ 0.04 0.71+ 0.06
Shell weight* (kg) 0.33+0.02 0.30+ 0.01 0.28+ 0.01 0.37+0.03
Water weight* (kg) 0.51+0.07 0.33:0.04 0.46+0.04 0.75:0.12
Endosperm per niit (%) 42.36+2.53 46.1940.62 42.58+1.73 39.18+2.22
Shell per nut* (%) 22.64+1.41 2580+1.75 21.75-0.61 20.47+0.92
Water per nut* (%) 35.03+£3.24 27.9%2.14 35.68+2.04 39.64+ 2.46
Dry mattef (%) 50.13+2.12 53.62:1.76 46.1H43.95 47.75+3.88
Copra weighit (kg) 0.33+0.03 0.30+ 0.03 0.27+ 0.03 0.36+ 0.06
Copra per nut* (%) 22.63+£1.87 26.33:0.52 20974251 19.88+-1.95

*

= Significant differences among groupsPa0.05.
** = Significant differences among groupsRakO0.

01.

diary of the banana transnational, United Fruit Com- coconut palm on the Pacific coast of Costa Rica. Ma-
pany, destined for its research stations in Changuinola, terials with large nuts and high water content, similar
Panama and Lancetilla, Honduras (Harries, 1978). to those mentioned in the previous groups, appear
This could account for the presence of this type of sporadically in the coconut growing regions of Costa

Table 2. F values corresponding to ‘among groups’ differences.
Analysis of Variance was conducted using both ‘among original
groups’ and ‘among the new groups resulted from cluster analysis’

Variable F Value
Original groups  New groups

Fruit weight 3.50 18.92
Polar fruit diameter 11.08 6.91
Polar/equatorial fruit index 5.73 4.86
Nut weight 2.76 21.27
Polar nut diameter 5.93 10.25
Polar/equatorial nut index 2.52 4.53
Nut per fruit 1.26 9.84
Endosperm weight 4.32 11.14
Shell weight 4.01 13.76
Water weight 1.67 18.47
Endosperm per nut 0.26 6.35
Shell per nut 1.90 11.12
Water per nut 0.53 10.62
Dry matter 2.21 4.23
Copra weight 3.05 3.87
Copra per nut 0.96 7.99

Rica. They are known as ‘chocuanos’ by the local
people in these areas.

Group 2, consisting of the rest of the plants coming
from the Pacific coast, did not present, at the grouping
level employed (Semipartid? = 0.10), any associ-
ation with the other cited groups. This finding may be
a preliminary indication of different origin.

Group 3 maintained the original identification of
the Laguna cultivar, without any change.

The characterization and regrouping of the sample
evaluated can contribute, despite the small number of
individuals analyzed, to a better knowledge and iden-
tification of the different local tall coconut materials
present on the Pacific coast of America. These mater-
ials, also observed in Mexico (Smith, 1978), Ecuador
(Smith, 1974), Colombia and Panama (Romney, 1969)
are generally classified as the Panama cultivar. This
cultivar, according to Harries (1978), is the equiva-
lent of the Pacific cultivar present in Costa Rica. An
ample description of its fruit can be found in Harries
(1978) and Vargas (1991). Further research in the iden-
tification and characterization of the coconut materials
present on the Pacific coast of America would be of be-
nefit to breeding programmes. According to Zizumbo-
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