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©11. PALN BREEDING WITH PARTICULAR
REFERENCE TO BREEDING FOR SHORT
s STEMMED PALMS IN NIGERIA

€. O. Opasora
Nigerian Institute for Qil Palny Research, Nr. Benin City

This paper is intended to spot-light the present situation about oil
palm breeding with particular reference to breeding for short stemmed oil
palm in NIFOR: An claborate programme of breeding for short stemmed
oil palm was embarked upon as far back as 1954 in NIFOR. Breeding for
short stemmed oil palm is difficult partly because of the absence of suitable
materials and partly because short stemmed palms are usually very poor
yielders. Furthermore, short stem selection is rather difficult in African
palms, because in the field, where about .84 meters triangular spacing is
uised, the short stemmed palms are frequently overshaded by the adjacent
palms and one probably low in production for this reason. Height hasa

significant effect on the cost of harvesting and the economic life of fhe
palm.

MAIN BREEDING PROCRAMM
Bourees of breeding material

The African oil palm, Elaeis guineensis Jar1., which is endemic to
the tropical lowlands of West Africa from Cape Yerde 1o Angola is capable-
of producing more oil to the hectare than any ot".or plant. Zeven (1967) has. -
summarised the origin and subsequent distributi on of the eil palm. Within
the vast area of distribution there is very large variation in the palms,
both in yield and in fruit and bunch characteristics. It is grown commer-
dially in South East Asia, originally only as Deli palms, but now Deli
material have becn crossed with African material, It is also grown in
South and Central America. In South America a genus, referred to in
the older literature both as Corozo oleifera and Elaeis melanococa, but
now referred to as Corozo oleifera {Bailey, 1940) has been identified.
There are many similarities between E. guineensis and C. oleifera; but the
main feature distinguishing C. oleifera from E. guineensis is its procums
bent trunk, although erect habit may be maintained for 10—15 years
Hartley, 1967). There is clear evidence now that this erect habit is main-

tamed for longer than 15 years (Obasola, unpublished) uasder Nigeriap
conditions,
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¥rospection for genetic material

It was realized at an early stage in the breeding and selection of the
oil palm that prospection a;aong the oil palm groves in West Africa wa8
necessary in order to obtain as wide a range of genotype as possible. Lven
now, it is geacrally appreciated among oil palm breeders everywhere that
the breeding material being expivited at present comes from a very narrow
genetic base, and that in order to make further substantial progress in
selection it is necessary to enlarge the gene pool and this can: only be done
by direct prospection among natural populations in Africa for Elaeis
guincensis and in South America for Corozo oleifera. As the African
oil palm: is more imporiant than the South American one, priority is
being given to the former. Eastern Nigeria is considered the most
important centre of distribution of the oil palm. It is, therefore, likely
to0 be the richest source of variability as already good palm types are
known from that area.

PBreeding and selection

The main object of breeding and selection In the oil palm 5 ¢to
produce planting material with higher yields of palm oil and kerne),
although more emphasis has been placed on yield of oil than cn yield of
kernel. It is now known that yield of oil and kernel can be increased by
improving bunch yield and bunch quality.

Bunch yield : Environmental factors play an important rols In
determining bunch yield. One of the primary aims of oil palm breedes
is to reduce variation in production and to eliminate those factors causing
dow yield. For example, yields from similar planting material are mora
than twice as high in Malaysia than in West Africa. As a result of this,
0il palm breeders in the Far East and West Africa place different emphasis
on the means ky whicih yield of oil and kernel can be increased. The
reason for this low yield is not unconnected with the fact that sex ratio,
which is defined as the ratio of female to total number of inflorescences
produced in a year, is lower in palms growing in West Africa than that
of palms growing in Malaysia. One point worth mentioning is that
sex ratic of West African palms is considerably higher than that of Deli
duras of Malaysian origin growing in West Africa. The Deli material
however has the advantage of good fruit composition aund large bunches,
One disadvantage of the high sex ratio in the Far East is that pollination
is so adversely affected that they have to resort to assisted pollination to
obtain gocd iruit set in their plantations,

Buncii yuality © The main components of bunch guality are the
vatios of fruit to buncli incsocarp to {ruit, shell to fruit, keric? to frnit
4and 9il to mescearp. /ork in Nigeris and elsgaere has shown that
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most fruit and bunch characters are highly heritable and that selection of
parents for good bunch quality is justified (Blaak, 1965). There is, hows
ever, less evidence of heritability of oil to mesocarp than the other bunch
and fruit characters, but an examination of the data bemg callected will
shortly make the position clearer.

The basic pattern. adopted at NIFOR

Early work in Nigeri~ consisted largely of selection of and breeding
with a relatively smal! population of palms growing at Calabar and it was
not until 1957 that an e.emsive and carefully planped breeding »roe
gramme was iilitiated. The programme was Jescribed by Sparnaaij (1963),
The source material consisted of selected palms judged on the co'lective
performance of themselves and iheir relatives or on their individual per-
formance in Nigeria. A very wide range of material has been included
and there are selections from Nigeria, Angola, the Far Hast, the Ivory
Coast, Jamaica, the Congo, and Dahomey, all integrated into one breeding
programme. The source material is made up of dura and fenera palms.
The dura include the Deli and other selections from overseas which cannot
include renera form because it is peculiar to West Affrica, the centre of
-origin of the oil palm.

Between 1959 and 1966 more than 400 progenies involving 62 parents
were planted out in statistically designed trials and many more in observation
plots. More than 243 hectares of land are involved. On the assumption
of additive inheritance, compensatory crosses were made. For example,
palms which yielded a relatively small number of heavy bunches and palms
with large fruits and kernels were crossed with palms with high mesocarp
percentage.

If the selected dura is considered as population (A) and the selected
fenera palms as population (B), population A, will be used to produce
selected dwra palms in future generations and population B, will be
nsed to produce pisifera palms. Thus a system can be derived where eithep
top crosses or dura % tenera crosses can be used as a method of distins
guishing combining ability.

When the NIFOR programme was first laid down, it was thought
that inbreeding depression might become serious and prevent full use being
made of certain desirable lines. For this reason, dura X dura crosses
and renera X tenera crosses were included so that these crosses could be
used in place of selfings. The crosses were paried, following a similar
pattern of choice which was applied to the dura X tenera crosses in the
comparative trials so that there could be affinity between a cross and
respective selfing of several parents concerned. At the same time, these
crosses would provide new gcaotypes by recombination and reassortment
of genes without losses throught selfings and these crosses copld again be
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wsed as a second stage of source material. The basis, therefore, exists for
eontinuing with both a programme of inbred or recurrent selection either
geciprocal or otherwise. The most likely deviation from the methods
of reciprocal recurrent selection developed  for maize {(Comstock,
Robinson and Harvey, 1949) will involve the elimination of selfings.
This is the policy followed by the LR.H.O. in the lvory Coast, It can be
prgued that the primary purpose behind the generation devoted to pro-
ducing selfs is the reproduction in large numbers of the original selection.
This is important in maize breeding, as only one ortwo cobs are produced
from each selected plant and this limits the number of crosses that can be
made and the seed produced. Thisis not so in the case of the oil palm with
its indeterminate period of flowering. Many crosses can be made, up to
20 or more in a year for a palm with a very high sex ratio. Such a pro-
gramme of recurrent selection would imply making crosses in each success
sive gencration. This can of course lead to a situation equivalent to
inbreeding, But selfings, also have the important role of unmasking
deleterious and undesirable recessive characters and it is reasonable to
argue that for at least one or two generations, selfings are a desirable part
of oil palm breeding at some stage but more than a few generations are not
pecessary for the purpose.

At prssent it is certainly true to say that at least nine to ten years
must elap.c between successive g.aerations in this breeding programme.
In NIFOR, possible ways by which the time betw-en generations of a
breeding programme may be shortened are being iuvestigated. However,
with the present system, improved hybrid varieties ~=n be produced almost
indefinitely every ten years. The first generation is at the moment being
assessed.

It is clear that some outstanding progenies have resulted from this.
programme, but the breeding values of individual parents and the heritabi-
lities of the various selection criteria cannot be uhul ited until the yield
potential of more recently planted trials has been assessed for a little longer.
However, sufficient information on the performance of some of the earlier
planted progenies is available for it to be possible to choose improved
parent palms for the production of seed for commercial plantings.

The breeding programme adopted by NIFOR is probably not the
most ideal, becauvse the use of tester parents is a very wasteful method of
testing in view of the demands on land. It may well be that in the next
generation of breeding, tester parenis will not be introduced. It may be
that a simple dlallel programume without reciprocal crosses will be
more appropriate. All these problems will, bowever, be clarified when
the breeding programme has been sorted out

&election of Pisifera parents : Oil palm can be dmded into varie.
ey according to the iruit form. Iheis is the thick shelled palm which
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forms a true breeding variety called dura. There is another true breeding
variety which has no shell called the pisifera.  Pisiferas show various degrees
of infertility ranging from fertile to cmnoletely infertile. It appears likely
that this range of sterility is associated with genes modifying shell thick-
ness in such a way that fertile pisifere are porentially thicker shelled
than sterile ones. Hartley (1967) dascribed the difficulties associated with
the selection and use of pisifera parents which when crossed with durs
palms produce the thin shelled resera with the characteristic  ring of
fibre around the shell in cross-section,

Pisifera palms must be male pa cnls and can fertilise about ten times
as many flowers as a single femiile i~ Torescence produces. The selection
of pisifera palms is therefore, more diuicult and important than the selection
of dura palms. Whereas the yields of dura palms cad their fenera sibs
can bz recorded anc their fruit and brnch characters determined, this

anttot be successfully done with pisifera palms bzcause they show various
degrees of infertility as mentioned above. There is also cvidence that
since the fertile pisifera are potentially thicker shelled than the sterile ones,
the least fertile pisifera produce the thinnest shelled 7cnera and vice versa
{Obascla, 1970). Pisifera parents are normally chosen indirectly on the
basis of the performance of their tenera sibs.

As there is the possibility that the thickness of the fibre ring in the
fruits of pisifera is correlated with the thickness of the shell in its pros
genies, an investigation has been started to study the progenies of four
categories of pisiferas ranging from f'ertilc to completely infertile which
have been crossed with selected duras. The thickness of the fibre rings
in the fruits of pisifera already in use will be measured and 001relat10ns
with shell thickness of their progenies will be calculated.

In order to widen the range of selection criteria, the size of the
inflorescence of infertile pisifera is being measured to see whether there
is a correlation with the bunch size of their progenies. Sex ratio of infertile
DPisifera will also be calculated, becanse there is a tendency to select as
parents, pisifera which produoce relatively abundant male flowers, This
may lead to an unacceptable low sex ratio in the progenies. It is possible
to induce male flowers on pisifera with a very high sex ratio by severely
pruning their canopies. Furthermore, Systematic comparison of sib
tenera and pisifera in a range of renera X tenera progenies is being mads
as this may lead to further selection criteria,

The short stem programme

It has long been recognised that one of the contributory factors to the
smaller economic returns in older plantations of oil palm is the height of
the palms which make harvesting expensive. A subsidiary breeding proe
gramme  was, therefore, started to incorporale the short stem character
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into the high yield of gormal material. In order to achieve this the follow-
ing approz:c‘nr.'s have been employad.
() Introduction of Deli and Pobe dumpics from Malaya and
Dahomay respectively.
(i) Selection of short-stemmed local materials in Nigeria.
(iif) Crosses bstween Elacis guinecnsis and Corozo oleifera (South
American oil paln).
(iv) Crosses involving Elaeis guineensis, selagtion from Corozo
oleifera X Elaeis guineensis hybrids, Pobe dumpies, Malayan
dumpies.

(i) Malayan and pobe *‘dumpies” * In 1954, four strains of dumpy
deli from Malayan were planted with one Nigerian dura and one normal
deli % pisifera in a randomised block design.

Similarly, in 1959, two Pobe dumpy progenies Were planted with
material from the Belgian Congo, Dahomey, the Ivory Coast and
WAIFOR in a randomised block design. »

The yearly yicld (per hectare) obtained from both Malayan and
Pobe Dumpy trials for the first eight years and their heights in January
1973, are summarised in Tables 1 and 2.

Tapre § 3 Short stem progranme + Malayan dumpy trial + main station 1954 (Expts
14-2). First eight years curnulative yield in kglhectare and height in January

1973
Wo. of Bunch  Single bunch Averagh
Progeny bunches weight weight height

kg. kg Jan. 1973

(metres)
1. G569 E206 2.5%2.3 4,693 50,794 10.8 45
2, G71 EW6 1.7%1.7 3,759 35062 , 9.3 3.7
3. G72 Exi: 1.9%23 3,878 43,06 11.1 3.7
4. G74 F206 2.3%2.3 3,183 32,873 10.3 3.6
5. 551.25 %5148 12,634 77.447 6.1 8.4
6. 5.1439»1.474 ‘8,334 64,245 7.3 6.8

34 : From Malaya
iR Nigeria dure
6: , Deli durax Nigeria pisifera
s Although. the dumpies show very slow stem elongation compared
ith normal oil palm, their yields are much below the average of selected

oil palm.
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YapLe 2 ¢ Short stem programune : Peobe dumpy trial, main station, 1259 (Expe, ]4.4}
First eight years cumulative yicld in kg.lhectare and height fn January 1973

Single Height

p No. of Bunch bunch January
Origin . bunches woight weight 1973
kg. kg. (meties)
Fangambi duraX pisifera 11,229 - 83,954 7.5 3.2
Pobe Dumpy ‘znera X tencra 9,570 57471 6.0 16
Lame tenera X Dabou Deli+ 10,696 97,737 9.1 3.t
Dabou Deli XSibiti pisifera+ 6,760 72,106 10.7 3.6
NIFOR dura® tenera 14,231 96,028 6.7 4.2

All yiclds given are per bearing palm
% Dry secason nursery seedlings.

(i) Selection of short stemmed material in NIFOR : Because the
ylelds obtained from the dumpies introduced from Malaya and Dahomey
were poor, seven short stemmed palms were selected in the NIFOR
Experiments in 1963.

The following crosses were later made and planted ouf in 1963 as
Experiment 6-7.

(1) 1.2904 selfed (T selfed)

(2) 1.2804X6.21 (TXT)

(3) 21.271X111.308 (C. oleiferaX pisifera)

(4) 21.271> 312813 (s - PR

(5) 1.2804x1.814 (TXP)

(6) 1.2804x%14.2598 (TX D}

(7) 2348932364 (DXT)

A summary of the yield for the first four years is given in Table 3,
while their vegetative characiers are given and discussed in (iii) crosses
beiween Elaeis guineensis and Corozo vleifera (South Ame+ican oil palm).

Progenies 4 and 5 in the above table are crosses between Corozo
oleifera and Elaeis guineensis. Although a'' the palms here are selected f:or
slow stem elongaiion and then crossed amor: themselves, the hybrids
between C. oleifera and E. guineensis wrc the shortest. The yield of
Ehese short stemmed paims are still fairly low after four years of record-
ing. Further observations are still to be carried out.

_{ﬁi) Cresses between Corozo oleifesa and Elaeis guineensis ¢ The
~.‘h."?e:ﬂcan oil palm is referred to in the older literature both as Corozo
oleifera and Elaeis melanococa. Tt is new aceepted that the most acceptable
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mamz 18 Corozo olcifera (Bailey. 1940) and therefore, the cross betwerr
the American and African oil palm is regarded as being intergeneric,

TasLe 3 ¢ Trial of short stemmed material seleeted & NIFOR 1963 * (Expt. 6T}
First forr years' Cumuiative yield in keglheciare

Sinple
Progeny No. of Bunch bunch
bunches weiglit weight
kg, kg,
Y. 1.2804 % 1.2804 trenera X tenera) 5,445 24,839 4.6
2, 1.2804%6.21 ( ) 4,557 26,974 A g
3¢ 21.271%111.308 (C. oleiferaX E, guineensis
(var, pisifera) 4,831 25,149 52
4. 21.271X3.2813 (C. oleiferax E. guineensis
(var. pisifera) 4,608 20,956 4.5
5. 1.2804%1,814 (renera “ pisifera) 5,636 33,381 59
6. 1.2804%14.2508 (tenera dura) 3,343 29,008 8.7
7. 2.3489x 32.364 (cura % tenerg) 7,229 34,828 4.8

There are many similarities between £ guineensis and C. ofeifera.
Both Elseis and Corozo have short, female Jower clusters that nestle
close to the trunk. In Corozo they lie in the rer-ains of the fibrous spathe
surrounded by fibres while in Elueis they are not surrounded by fibre,
The greatest similarity is in the male florets, which are on very short
fingers close. to the trunk on a short pedicel.  These fingers adhere fox
long periods and can usually be found on a fruiting tree at all seasons,
Dead or alive they maintain their unique and easily recognisable
appearance,

There is no evidence that varieties comparable to fenera and pisifera
exist in population of Corozo, but it was pointed out by Ferrand (1960)
that the nigrescens, albescens and virescens types probably exist and that
the fruits of C, oleifera are generally small and exhibit a marked tendency
for parthenocarpy,

The main feature distinguishing C. oleifera from E, guineensis is its
procumbent trunk, although an erect habit may be maintained for 10-15 _
years (Hartley, 1967). Corozo which grows much more slowly is shorter’

than the African oil palm and has been found to be resistant ta Fusarium
wilt Blaak, 1967),

. Pollination ana compatibility : The crosses were made mainly
usix}g E. guincensis as the female parent. Data on fruit set after polli-
nation, seed germination angd ‘emergence, collected for 73 progenies out
of 140 crosses made between 1957 and 1969 showed that all crosses made
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were successful, and an average of 382 [-uits was set for each pollination
our of waich 350 por ceat germination was recorded. This showed that
the two genera hybridise well and seedlings are likely to be derived from
seads which germinate relatively well. No significant correlation was
found between the age of polien and the subsequent fate of the seed.
In coriain crosses the fruit set and subsequent germination and growth
were poor probably because of some degree of incompatibility, In general,
however, vigorous F; werc obtained. It is intended to examine the
chromosomes to study their behaviour at pachytene and to see whether
differences occur in arm ratio and length and distribution of heteros
chromatin of the two genera. Attempls will also be made to identify
the individual chromosomes.

Yield of bunches : The ‘‘one-louse-fruit” standard was employed
before the bunches were harvested. The harvesting date, the palm
aumber, the number of bunches and the weight of bu..ch or bunches were
recorded before the removal of the bunches for analysis and processing.
Summaries of yield per hectare of C. oleifera crossed with E. guineensis
(varieties pisifera, tenera and dura), Nigerian dura crossed with Nigerian
pisifzra, Deli dura crossed with Nigerian pisifera, Deli dura crossed ‘with
Nigerian renera (standard cross) and pure C. oleifera planted between
1960 and 1964 are given in Table 4. '

Taue 4 ¢ Short stem programme : Crosses between C. oleifera and E. guincensis #
First four years” Cumulative yield in kg Jhectare £

BSingls -

Progeny bunch

No. sveight weight
8. C. oleifera % E. guineensis (var, pisifera) 4,646 - 28,393 6.1
2. C. oleifera X E. guineensis (var. tenera) 5,246 27,629 5.3
3. C. oleifera X E. guineensis (var. dura) 4,925 32,665 6.6
4. C. oleifera X E. guineensis (var. Deli dwra) 3,977 29,702 7.3
S. Nigerian dura * Nigerien pisifera 6,501 31,247 4.8
6. Deli dura % Nigerian pisifera 5,233 33,858 6.5
7. Nigerian dura % Nigerian renera 6,546 26,916 4.1
8. Corozo oleifera (pure) 639 2,813 4.4

Yields of over 11,200 kg. per hectare have been obtained from crosses
between C. cleifera and E. guineensis in some cases. The yields obtained
from C. oleifera x E. guineensis hy' rids are generally higher than those
from pure E. guineensis. A single plot of cne Deli X C. oleifera pro-
geny planted at NIFOR Substation, Abak (South Eastern State of
Nigeria) in 1962, (not mentioned in Tablc 4) yielded 6,301 kg. of bunches
per hectare in 1966, This was just below the high average of 6,842 kg.
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of bunch:s per hectare of £ Luineensis Proge sies planted at the same time
in an kdjrsent experiment, -
On ‘his basis, thp yields of bunches of the hybrids appear fo pe

promising, However, the general appearance of bunches of the hybrids
resemble more closely ¢, oleifera,

Bunsh quality : In the Iaboratory, the different varieties were first
determined (dura, tenera, pisiforg) using only the loose fruits, The
bunches were analysed the same day (if for ol analysis) or the next morn-
ing (Hartlay, | 967). The percentage of ojl to nulp of the samples was
determined by both direct and indirect methods (Chapas, et gl 1957).
Bunch quality data of ¢ oleifera x g Suineensis  E. guincensis (pure)
and C. olejforg (pure) seedlings planted from 1960 to 1964 show that
fruits  prodyceq by the hybrig C. oleifera x F guineensis (var.
pisifera) at maturity were found to pe morphologically of renern fruit
form with thicker shejs, but without the distinguiahing fibre ring when
& transverse section of the fruit is cut through the kernel (Fig. 1). Con-
Centration of fibres are however, always found when a transverse section
is ocut between the point of attachment of the fruit to the bunch and the
shell (Fig. 2). Thjs is also trye for tenera obtained from durg x pisifera
of pure £ uineensis. The pure C. olejferg (which is regarded as durg)
and the pure 2 8liineensis (dura) do not have such fibres,

Results of bunch analysis show that when dura and tenerq are
Crossed (j.e, when renerg s the pollen parent and C. oleiferq is the female
Parent) the pujich quality of ¢yrq resulting from sych Crosses compares
Well with that of E. guineensis byt Superior to C. olejferq, The tenera
forms of the hybrids are however rather POOr compared with E. guineensis,

he percentage of] to mesocarp of ¢, oleifera is substantially lower than
E. guineensis ang C. oleifera x [ uineensis.  Although the single

wit weight js small in ¢ oleifera there is hardly any difference between
t of £ guineensis and the hybrids, y

Oil characterisyipy * Sample of mesocarp oil of the hybrid, Elgefs
8ineensis and Corozo oleifery were chemically analysed. Carotene wag
determined by finding the extinction at 448 of 2 2'0.2 per cent W/V solution
- ©of the palm ol in Petroleum ether. Iodine and saponification values were
determined a5 Per procedures contained in B.S.I. methods of analysis of
oils and fars, The “ralyes obtained are given in Table 5,

The results obtainad from (he chemical analyses of the oj] of the F,
Bybrid show that all the various values excep* Iodine value and Caroténe
Content, yr, VEry similar to that of the African oil palm, The higher Todine
Value ang ;pe fact that the ojj js fi-:id at room lemperature are indicative of
Breater Visaturation, Tpjs Tiay turn out to pe of ¢conomic importancs,
especiauy in the local  market in Nigeria,









SABRAO PROC ] Obasola : O palm- breeding

Fig. 1. Transverse sections of fruit of (j) Eleels guineensis (var. tenera): (i) Cerozs
vleifera X Elaeis guineensis hybrid; (i) Corozo oleifera.
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Fig. 2, Transverse sections of fruit of (i) Corozo oleifera % Elacis guincensis (var.
Pisifera) with the concentration of fibres ; (i) Elacis guineensis (vas. teneray
wilh the concentration of fibres,

il
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Tasit 53 3 Oil characieristics

Carotens Density at

Varlety pPpm 140°F  Iodine value Sap value

Elavis guineensis (dura) 796 0.899 £5.02 197,23
. . (tonera) 649 0.892 52.52 196.97

5 . (pisifera) 306 0.902 57.09 196.63

C. oleifera % E. guineensis 1.048 0.893 64,14 195,92
C. cleifera (pute) 2,861 0.879 74.00 191.70

Hermaphroditism + Some hybrid progenies are particularly prone
to the production of abnormal inflorescences during ee-ly stages of flower-
ing, a form of andromorphic hermaphroditism being commeonly found.
The result obtained in some progenies is summarised in Table 6.

TanLe 6 ¢ Corozo oleifera ¥ Elaeis guineensis Fy hybrids summary of female,
male and hermaphradite inflorescences

Progeny 1962 1968 Total

e 4 § ¢ 2 8 & & ¢

6271 D % 11138P 171

121 22 680 673 81 851 794 103
61271 D » 32813 I 116 165 24 362 403 35 478 568 59
61.271 D X L1375 P 4T 893 —= B3 97 == 400 190 =L=
61,271 D % 1347 T 73 96 5 116 149 % 189 245 . 12
61,271 D X 1.55 p* 208 326 35 277 315 23 485 641 S8
61,271 D X S.158 D 170 178 30 248 278 29 418 457 89
“=Fertile pisifera

Vegetative characters of F; hybrids C. oleifera % E. guineensis : Certain
experiments at NIFOR Main Station where the hybrid progenies of C.
oleifera ‘X E. guineensis and pure E. guineensis were planted between
1960 and 1963, were used for this comparison. In Experiment 21-5,
planted in 1960, progenies of C. oleifera X E. guineensis were compared
in an unreplicated progeny rows. In Experiment 35-3b, planted in 1960
progenies of E. guineensis (dura X dura) were compared in a
randomised block design. In Experiment 6-7, planted in 1963, two pro-
genies of C. oleifera X E. guineensis hybrids were planted with 5 pro-
gen'ss of E. guineensis (tenera X tencia, tenera X pisif>ra end dura X
teriera) selected for posse sing slow stem growth in a randomised biock
d’:si_gn. In Experiment 16-1 also planted in 1963, ina 6 X 5 rectangular
lattice, a number of dura X tenera crosses gonncctzd with NIFOR main
breeding programme were compared.



« SA.BP_A() FROC.] Obasola * Qil paln breeding 123

During 1971 measurements of heighty stem cir-omference, leaf 17
thickness, lea2t canopy, number of leaves, number ol Ieaf 9 leaflets and
area of leaf @ leafizis were made. Leaves 9 and 17 - e chosen because
they are mature nd physiplogically active und beriuse measvrements
from tham are mnare relizble tuin those from other leaves.

Data on vegotative characters showed that height inerement in the
hybrid is substanuzlly lower than in E. guineeasis. This slow stem
elongation mst have come from pure €. oleifera which is only 0.67
metres in hieig” . afier 14 years of growth.  Stem circ:.mference of £. guine-
ensis is greater than that of C. eleifera X E. guincensis hybrid. Aftes
11 years of growrh iuis difforence disappears when there is an indication
of hybrid vigour. In the eighth yar afier planting beth leaf canopy and
the thick wss of lraf 17 of E. guineensis are grester than that of E. g
selected for shortuess and C. oleifera % E. guineensis hybrids. After
11 years, however, the leaf canopy and the thickness of leaf 17 of these
hybrids are significantly greater than that of E. guificensis. ere 15 50
much ovetlapping at this stage that the normal 8.84 metres friangular
spacing seems ina oted fur shott-

Hineensis

=~
)
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dequaite for these hybrids. Oil palm selx

the first eight years of growth. After 1! years, the position is again
reversed as in the case of leaf 17, with tle hybrids producing more leayes.
Although the number of leaflets in leaf 9 was consistently higher in E.
guineensis at 8 and 11 years after planting, leaf area was always significantly
higher in C. oleifera % E. guineensis hybrids. This probably indicates
hybrid vigour for area of leaflets in leaf 9. The large leaf aren of the
hybrid is due mainly to larger size of individual leaflets since the numbe
of leaflets per frond is so much less in C. oleifera X E. guinecnsis hybrids
than in pure E. guineensis.

One other point worth mentioning is the arrangement of the leaflets
on the rachis. In E. guineensis the angle of insertion of the lcaflels on
the rachis is irregular but roughly in two planes. In C. oleifera the leaflets
are characteristically arranged in a single plane. This single plane arranges
ment of the leaflets is also observed in the hybrid.

@v)  Crosses involving Elacis guincensis selections from C. oleifera X B.
guineensis hybrids, Pobe dumpies and Malayan dumpies : Now that the
slow stem elongution of certain £. guineensis in N1FOR, hybrids between
C. oleifera X E. guineensis, Pobe and Malayan dumpies has been cstab-
lished, a programme in which C. oleifera, E. guineensis, Pobe dumples,
Malayan duinpies, selcted short stemmed oil paim and sclected C.
oleifera X E. guineensis hybrids crossed in all possible combinations lias
been staried. The first fie'd planting will be carried cut soon.

v It is intor ed that selection from the hybrids srom the above crosses
will be back-ciosscd to the oil palm. Already sclections of C. olegfera X E.
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Zuinzensis bybrids have been back-crossed to the ofl palm and the results
obtuin.d are promising,

CoNcLusioN

The NIFOR maip brexding progy.

or 2 to find out the relative values of progenies, so that the breeding values

of the parants involved, cun he assessed. This will allow the choice of

parents in the next generation of the breeding programme to be done in a

more systomatic manner than Was possible in the first stoge. It will also

be possible to widen the range of perents jn tie next generation as selections

will be available from palms resulting from the current prospection in
Eastern Nigeria and from introduction from other countries.

rmme is now being examined in

Itis too early to speculate on the usefulness of the short stem character,
as sufficient information i Ot yet availabla, However, the results obtained
from crosses between C oleifera and E, Buinzensis wie very encouraging
from the point of view of yield, and alse because the short stem character
of C. oleiferq is transmitted tn the hybrids, However, bunch quality of

the hybrids is- found o be inferior to that of selected African oil palm,
but superior to that of the American oil palm. This is of considerable
. tconomic interest ag only bunch quality need be improved further, once
high yielding short stemmed palms have been obtained.
The fact that there is an indication of overall dominanes of €, oleifera
over E. guincensis with Tespect to vegetative characters may prove very
- useful i1 the study of dominance, The mode of the inheritance is now
being studied in the F, back-crosses and crosses of the selected palms in the

E, C oleifera x [ uinecitsis with selected palms in the short stem
programme,

There is no information yet on the performance of the palms obtained
from the programme in which Pohe and Malayan dumpies, selected E.
Suineensis, hybrids between ¢, oleiferq and I, guineensis, short stemmed oil
palm selected in NIFOR, and C. oleifera are crossed in all possible combi-
pations. The, result obtained from crosses emong short stemmoed palms
selected in NIFOR and berween the short stemmed palms and the American
oil paim is Promising (Table 3), Bunch quality and vegetative data are
at the moment being assessed,

) It is hoped that the short stem cha acter will feature prominently
m the future breeding programme of NIFOR,
SuMMARY

The origin of thie oil palm, Elaeis Quineensis, Jacq., is generally accepted
as West .Afrrca. Within thie region i wide range of variation exists in
“ommercially important characters such s Yield; pumber and weight of

(Y
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bunches, size of fruit and Kernel. extent of hell and mesocarp and oil
content. Early work in Nigeria consisted largely of selection of ang
breediag with relativel, smel pepulation of palms groving a Celabar
and it was ot until 1957 that an cxtensive and carefully planned breeding
programme was initiated. Apart from selected palms in Nigeria, this pro-
graminz included 2 wids r2nge of material from Angola, the Far East,
the Ivoiy Coast, Jomaica, the Congo and Dahomey Batween 1959 and
1966, more than 407 progesics invelving 62 parents were planted out in’
statistically desigaed trials and many more in observation plots. More
than 243 hectares of land are involved.

A study is also currently being made on the relationship between the
morphology of the pisifera fruit and the pisifera’s value as parent with
particular emphasis on the, inheritance of their shell and large mesocarp.

/
3

It has long been recognised that one of the contributory factors to
the.smaller economic returns in older plantations of oil palm in Nigeria
is the height of the palms which makes har ting expensive. A subsidiary
breeding programme  was, therefore, started to incorporate the short
Stem character into the high yicld of normal material. In this programine,
Bources of variation such as denipies from Malaya, Dahomey, Nigeria and
the American oil palm, Corozo oleifera (HBK) Bailey, have been introduced.

The Malayan and Dzhomian  dumpies were planted with other
materials in 1954 and 19359 respectively. The dumpies have shown ver
slow stem elongation, but unfortunaiely their yields are much below the
average of selected normul ojl palm.

Crosses between the American oil palm (Corozo oleifera) and African

palm  (Elaeis 8uineensis) have becn successfully made in order to
produce short-stemmed palms. The two genera were fouad to hybridise
well and vigorous F; hybrids were obtained. Height increment of the
hybrids is significantly lower than that of E. guineensis. In fact, most of
the vegetative characters of C. oleifera exhibit complete dominance over
E. guinzensis. There is evidence that the short-stem character is transmitted
to the hybrids. Bunch quality of the hybrids was found to be inferior
to that of the selected African, but superior to that of American oil paim,
The average bunch yield obtained from the hybrids was comparable to that
from African, but superior to that of American oil palm. A form of
andromorphic hermaphroditism was commonly found in the F, hybrids,
The hybrid’s oil resembles that of . oil palm, except in the Iodine value
and Carotene content. The higher Todine value and the fact that the oil
is fluid at room temperature are indicative of greater unsaturation,
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