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he Elaeis oleifera palms found in

Surinam and Northern Brazil are ex-

ceptional among oleifera on account
of their small size, very slow growth in height
and small inflorescences on long peduncles. The
abscission of their male flowers, shortly after
anthesis, is a unique characteristic not found in
other oleifera nor in E. guineensis. Fruit
bunch yields of the Surinam oleifera are com-
paratively inferior due to low bunch weight and
bunch number. There is relatively less partheno-
carpy and the fertile fruits have more pulp than
in Central American or Colombian oleifera but
the pulp has considerably less oil. The oil, fur-

thermore, is more

saturated. Interspecific
hybrids between the Surinam E. oleifera and E.
guineensis are markedly more fertile than those
using other oleifera and hence are potentially
promising. The hybrids are smaller and more
compact and their yields can be high, but the

mesocarp o0il content requires improvement

through breeding and selection.

INTRODUCTION

* he South American counterpart of Elaeis
guineensis, the African oil palm, is Elaeis

oleifera, a closely related species which occurs
from Brazil in the south to Honduras in the
north.

Its yields are uneconomic but the species is
of interest to breeders because it readily hy-
bridizes with E. guineensis, transmitting in
varying degrees desirable traits such as slower
growth, more mono-unsaturated oils and some
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disease resistance. Interest has waned in
recent times however, as no remedy has been
discovered for the partial sterility of these in-
terspecific hybrids.

A very distinct population of oleifera found
only in Surinam and in Northern Brazil is
now known to give fertile hybrids (Lubis et
al., 1987, Rao, unpublished). This oleifera is
described below.

PAST DESCRIPTIONS

ost observers and collectors of Elaeis
. oleifera have briefly reported on the
nctly smaller type found in Surinam and
in Northern Brazil (de Blank, 1952; Wessels
Boer, 1965; Meunier, 1975; Edson Barcelos et
al., 1985; Marcio de Miranda Santos et al.,
1985; Rajanaidu, 1983).

Meunier (1975) observed the palms to be
very short compared with the oleifera from
other parts of the continent and to have slen-
der leaves with fewer, more widely spaced
leaflets. The palms, monoecious like other oil
palms, had smaller inflorescences subtended
on comparatively longer stalks. Female inflo-
rescences developed into bunches of bright
green fruits which turned orange on ripening.
Compared with other oleifera, the bunches
had relatively more fertile fruits and the latter
more pulp but less oil.

Richardson (1976), in a comparative trial of
Central American, Colombian and Surinam
oletfera found the last to be shorter and small-
er; the petioles, though more slender, had
large spines. The small fruit bunches were
borne on long, slim stalks unlike the large
bunches and short, stout stalks of other oleife-
ra. Richardson noted that the Surinam oleifera
showed a higher incidence of ‘spear disease’.

In Brazil, in a biometrical survey of Amazo-
nian oleifera populations, Edson Barcelos et al.
(1985) and Marcio de Miranda Santos et al.
(1985) found the northern population marked-
ly different from the rest and more akin to
that found in Surinam. The palms had the
characteristically shorter rachises and much
smaller bunches. More recently, Ghesquiere et
al. (1987) showed this population to be elect-
rophoretically distinct for an enzyme locus as
well.

MATERIALS AND METHODS

; small collection of seeds were obtained
g% from Surinam in 1977, germmated In
Malays1a and planted at two sites in 1981.
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Site 1 at PORIM Research Station Kluang is
on secondary soils receiving an average annual
rainfall of 2060 mm while site 2, at FELDA
Tun Razak Research Station, Sungai Tekam,
is on similar soils and has an average rainfall
of 1995 mm per year. The seedlings were four
years old at field planting, their slow growth
advising retention in the nursery longer than
the usual 12 months for oil palms. They were
planted 10 m apart on the standard triangular
pattern, though it soon became obvious that
the spacing was unnecessarily wide.

Vegetative data were collected annually,
fruit bunches were weighed at each harvest
and samples of bunches were analysed for
bunch components and the fatty acid compo-
sition of their oils. The methods and measure-
ments were similar to those routinely used in
oil palm breeding.

BIOLOGY

#n Malaysia, as elsewhere, the Surinam olei-
# fera are characteristically short with small,
flat topped crowns (Figure 1). The foliage ap-
pears paler than that of other E. oleifera or E.
guineensts for the fronds produced are a lighter
green and darken less with age. Mild sun scor-
ching may be seen on some palms, which is
not so surprising as they grow under forest in
parts of their native habitat (Rajanaidu,
1983). The pinnae on each frond are arranged
in a flat, single rank, as in other oleifera, ex-
cept for the proximal ones, which are orienta-
ted like the upper rank leaflets of E. guineens-
is. It i1s the latter feature, perhaps, that sug-
gested to de Blank (1952) an erroneous resem-
blence to E. guineensis fronds. As in other olei-
fera, the leaflet pulvini of the Surinam type
are not as prominent as in E. guineensis.

Both male and female inflorescences are
borne on comparatively long peduncles and
the bunching of spikelets at the distal end, es-
pecially in the female, adds to the characteris.
tic club-like appearance. As in most monoe-
cious palms, the peduncle of the male inflores-
cence is8 slimmer and longer than that of the
female. The inflorescences are comparatively
small, with some 20 — 40 spikelets in contrast
to the more than one hundred of other E. olei-
fera and E. guineensis. The spikelets are also
small, each female spikelet, for example, bear-
ing about 10 — 15 flowers compared with more
than 20 in other oleifera. Each male spikelet
bears about 800 — 1000 flowers.

A phenomenon unique to the Surinam olei-
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fera, among oil palms, is the abscission of male
flowers after anthesis. The flowers, unlike tho-
se in other oil palms, are not sessile when the
inflorescence first becomes visible, but con-
tinue to emerge gradually from their floral
sockets until superior on the rachilla at anthe-
sis. The abscission follows separation at a
clear zone at the base of the short pedicel of
the rudimentary gynoecium, leaving a heavi-
ly pitted spikelet (Figure 2). This unique cha-
racteristic is partially transmitted to their in-
terspecific hybrids, the male flowers of the lat-
ter being shed if their inflorescences are vigo-
rously shaken after anthesis.

The male inflorescence of the Surinam olei-
fera, being smaller, produces much less pollen
than may be obtained from those of E. gui-
neensis or other E. oleifera, but the pollen is
equally highly viable when fresh. The pollen
grains are monosulcate as in the other oleifera.

GROWTH AND VEGETATIVE
PERFORMANCE

able 1 shows some vegetative features of
the Surinam oleifera palms in their tenth

year at the two sites. A few palms at the first
site grew very slowly because of poor hus-
bandry while growth at the second site has
been uniformly better with all palms at a
height of between 20 and 30 cm. It is quite ob-
vious that the palms are of short habit, a ripe
bunch on the tallest palm at Site 1, for exam-
ple, being a mere 24 cm from the soil surface,
whereas in a nearby collection of Costa Rican
oleifera that was four years younger such a
bunch was 52 cm from the surface. That the
crowns are small may be seen from an average
rachis length of 1.2 m compared with an ave-
rage of 3.9 m for the Costa Rican collection.

While the individual leaflets of Surinam
oleifera fronds are shorter and slightly less
broad than in other oleifera, it is the markedly
smaller number of leaflets, on a shorter rachis,
that results in the much reduced frond leaf
area. The short rachis is also very slender,
with the petiole cross sectional area almost
seven-fold less than in other oleifera.

The slow growth of the Surinam palms, ho-
wever, belies their rate of frond production
which is only marginally less. In the fifth
year, for instance, the palms at Site 1 produ-
ced an average of 18 fronds each while the
Costa Rican palms produced 21 fronds, and in
the seventh year, both types produced 19
fronds.

The annual vegetative records from the 6th
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to the 10th year at Site 2 provide data on
growth rates of the Surinam oleifera (Table 2).
Frond production declines with age, the re-
duction being similar to that of other oleifera.
Frond leaf area increases rapidly, due both to
an increase in the number of leaflets on pro-
gressively longer rachises and a near doubling
of leaflet length over the same period. At both
sites, the leaflets reached maximum width ih
the seventh year.

Yield

The Surinam oleifera palms came into bear-
ing from about late 1985, eight years after
seed germination. Table 3 gives the yield for
the two following years when the palms were
nine and ten years old, respectively.

Clearly, besides being vegetatively smaller,
the Surinam oleifera are also very different
from the other oleifera in their low bunch pro-
duction and with the yields of individual
palms varying considerably around a very low
mean. At Site 1 in the first year, for example,
the palm with the highest yield produced
nine bunches weighing only 11.9 kg, while the
poorest palm yielded a single bunch weighing
360 grams. In the second year, the lowest
yielder gave a single bunch of 220 g while the
highest yielder produced 12 bunches weighing
13.38 kilograms. In both years, a significant
number of palms produced just one or two
bunches each. In marked contrast, all the
palms in the nearby Costa Rican oleifera co-
llection were in bearing in the fourth year
with a mean yield of 60.4 kg per palm from
about seven bunches.

Despite better husbandry at Site 2, the
yields were not very different though mean
bunch weights were higher and more uniform.
In the first year, the poorest palm gave a
single bunch of 1.5 kg while the best produced
11 bunches weighing 15.5 kilograms. The fol-
lowing year, the yields were less, with an ave-
rage per palm of 4.9 kg from an average of
four bunches.

The low yields of the Surinam oleifera may
not be of serious consequence however, for
their interspecific hybrids with E. guineensis
produce yields comparable to the hybrids with
other oleifera (Lubis et al., 1987). Both bunch
weight and bunch number are restored in the
hybrids.

Size And Quality Of Fruit Bunches

Fruit bunches of the Surinam oleifera are



Figure 1. General view of a nine year old Surinam oleifera palm.

Figure 2. Spikelets from male inflorescence showing superior flowers and floral puts.
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less than half the size of an average bunch
from the other oleifera. Both the central stalk
and spikelets are also correspondingly smaller
but, because there are even fewer flowers, the
fruits are more widely spaced and hence
larger; but the most significant of differences
in fruit bunch components is the relatively
higher proportion of fertile fruits and the cor-
respondingly reduced parthenocarpy (Table

4).

Both the fertile and parthenocarpic fruits
have more pulp compared with the fruits of
Central American and Colombian oleifera, but
much less oil. This low pulp oil content, noted
by Meunier (1975) as well, may be a serious
shortcoming of the Surinam oleifera as their
hybrids are also poor for this important cha-
racter (Lubis et al., 1987). However, because
of more mesocarp, at the expense of the kernel
and shell, the Surinam palms may have a
superior oil/bunch ratio when only fertile
fruits are considered. This is clearly seen for
the palms at Site 2, where a mean percentage
fruit in bunch of 62.3 and mesocarp in fruit of
55.4 gave a bunch oil content of 4.4%, the
range being 2.4%, to 7.0%,.

Oil Quality

Besides shorter stature and disease resistan-
ce, an important character of oleifera palms in
general is their more unsaturated oil. The oil
is liquid at ambient tropical temperatures and
is closer to olive oil than is palm oil in its fatty
acid and triglyceride composition.

The mesocarp oil of the Surinam oleifera is
particularly interesting in this respect (Table
5). The levels of C18:1 (the highest among the
oleiferas) and of C18:2 (at about a third of
that found in the others) are closest to those
in olive oil. Because the additional oleic acid
does not compensate for the reduction in lino-
leic acid, the iodine value at about 65 is, ho-
wever, less than that of the oils of other oleife-
ra or of olive oil. Indeed, this figure is more
commonly found with the oils of interspecific
hybrids.

CONCLUSION

“# he Surinam oleifera, themselves of little
# commercial value because of uneconomic
yields, are of interest to oil palm breeding be-
cause they readily hybridize with E. guineensis
and the hybrids are potentially promising.
The most important advantage of these hy-
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brids compared with those derived from
Central American and Colombian oleifera is
the markedly improved fertility. Male inflo-
rescences produce pollen in adequate quanti-
ties and fruit set is generally satisfactory. In
contrast, the hybrids derived from other olei-
fera produce almost completely sterile male in-
florescences and show high levels of partheno-
carpy.

A second advantage of the Surinam oleifera
hybrids is their smaller crowns and greatly re-
duced height. By contrast with the massive
foliage of the other hybrids, with frond
lengths exceeding seven metres for example,
the crowns of these hybrids, which are smaller
than those of E. guineensis, even suggest
higher density planting. Furthermore, the
dwarf habit that the oleifera in general contri-
bute to the interspecific hybrids is very ob-
vious in the Surinam oleifera hybrids, whose
height increment is less than half that of the
other hybrids (Lubis et al., 1987).

Though the Surinam oleifera themselves are
very low yielding, there is, fortunately, com-
plete restoration in the hybrids, the yields of
which are comparable to those of E. guineensis
(Lubis et al., 1987). The improved yields, deri-
ved from an increase in bunch number and
bunch weight, suggest E. guineensis dominance
for these characters.

A major drawback of the Surinam oleifera
which is transmitted to their hybrids is the
low mesocarp oil content. Lubis et al. (1987)
recorded 35.8%, for Surinam oleifera hybrids
whereas Colombian oleifera hybrids contained
48.8 percent. In attempts to improve this trait
note should be taken of the additive mode of
inheritance suggested by the data of Table ¢
and Lubis et al. (1987).

Finally, the data on fatty acid composition
(Lubis et al., 1987) show that the oil from the
Surinam oleifera hybrid is more saturated
than that of hybrids derived from Central
American or Colombia oleifera, the mean I.V.
of 62.3 of the former being at the lower end of
the range for the latter. The same data and
that of Table 5§ suggest that the proportion of
palmitic acid in the hybrid oil is additively in-
herited from both parents while the E.
guineensis parent shows some dominance for
myristic acid and the unsaturated acids,
C18:1 and C18:2, This suggestion must be con-
sidered tentative however, as the hybrids
studied by Lubis et al. (1987) were derived

from a different group of Surinam oleifera palms.
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