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ThIs paper Is intended to spot-light the present situatio ab nt oil 
palm breeding witb particular l-eference to breeding for short . terumed oil 
palm in NIFOR. An elaborate programme of breeding fo,· ~hort stemmed 
oil palJ11 wa. embark d upon a~ far back as 1954 in NIFOR. Breedi ng for 
Short f;trmmed oil palm is difficult partly because of the ab~ence of suitable 
mfl.terials and partly because Sh0l1 stenuned palms are usually very poor 
f ielders. Fur her-more. short stem selection is rather difficult in African 
~alms, because in the field, where about 8.84 meters trmngular spa.cing is 
used, the short stemmed palms are frequently over 'haded by the adjacent 
palms and one probably low in production for this teaso. Heigat hasa 

liignificant effect on the cost of harvesting and the economic lit.... of rho 
p&1m. 

MAiN DREEDiNO I'ROCRAMM 

oar~es of breeding maCerial 

The AfClean oil palm, Elaels guinccftsis Ja("!-, which i~ endemic tt) 
the tropical lowland of West Africa from Cape Verde c) Angoia is capable 
of producill)? more oil to the hectare thall any ~.o!' .:r plant Zeven (1967) has .. 
summari.,ed the origin and sub equent dJ~tributi .>11 of the oil palm. Within 
the vast area of distribu' ion there i very large variation irl the palms, 
bot". in yie:d and in fruit a.nd bunch characteristics. It is grown conuner­
dally in South East Asia, originally only a· Deli palms, bu.t nm\l Deli 
material have beel} crossed with African material. It is also grown in 
South and Central America_ In South America a g~nus, referred to in 
the old0r literature both as Cor070 oleifera and Elaeis melanococa. but 
now referred to a~ Corozo oleifcra (B~i1cy, 1940) has beell identified. 
There a.re many similarities between E. guineensis and C. oleifera; but the 
main feature distinguishing C. oleifera from £. gilineensis is its procum­
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
tained for longer than 15 years (Obasola, unpublished) under Ni&eria» 

ijditio.o~ 
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l'lospectioD for genetic material 

It was realized at an e~rly stage in the breeding and setectiol of tho 
oil palm that prospection adong the oil palm groves in West Africa was 
necessary in order to obtain as wide a range of genotype as possible. Even 
now, it is ge;1.'~rally appreciated among oil palm breeders everywl'er~ that 
the breeding material being explvited at presellt comes from aver) 11a.rrO\9 
genetic base, and that in order to make further substantial progress in 
selection it is necessary to enlarge the gene pool and this eM. only be done 
by dirc':l prospection among natural pop\~latiolls in Africa for Elaeis 
g llifl! l'IISis and ill South America for Corozo oleifera. As the African 
oil palm is more important than the South American one, priority is 
being given to the former. Eastern Nigeria is considered the most 
important centre of di8tribution of the oil palm. It is, therefore, likely 
to be the richest source of variability as already gCQd palm types arc 
known from that area. 

tmecUq aDd selectio. 

The main object of breeding and selection Iu the oil pa1m Is to 
produce planting material with higher yields of palm oil and kernel. 
although more emphasis has been placed on yield of oil than cn yield 01 
kernel. It is now known, that yield of oil and kernel can be increased by 
improving bu.nch yield and blmch quality. 

Bunch yield: Environmental factors play an important toto In 
determining bunch }';e1d. One of the primary aims of oil palm breeder 
is to 1'educe variation ~n production and to eliminate those factors causing 
low yield. For example. yields from similar planting material are morc 
t han tiVlce as high in Malaysia than in West Africa. As a result of this • 
.oil palm ureeders in the Far East and We t Africa place different emphasis 
.on the means t-.: whicu yield of oil and kernel can be increased. Tho 
reasor. for this k,w yield is not unconnected wit,tt the fact that sex ratio. 
which is defined as the ratio of female to total llumber of inflorescences 
p roduced in a year, is lower in palms growing in West Africa than that 
of pl.lms grOW1J1g in Maluysia. One point worth mentioning is that 
sex ratio of West African palms is consjderably higher than that of Deli 
41uras of Malaysian origin growing in West Africa. The Deli material 
h o-\\'evcr has the advantage of good fruit composition aud large bunches. 
One disadvantage of the high se rati o in the Far East is that pollination 
i so ad\'~~')e!y a ffected that they have to resort to assisted pollinati0u t o 
obtain 6 0 S:] fruit set in their plantatjons. 

Bunch l{lI.olity: Thf' main components of bunch queJity are the 
ratios of fruit to l'\uflt. !1 mewcarp to fmit. shell to fn!it. hfiF" to fruit 
~<l <')il to me~carp. .lork in N,igeri ~;. tlild d .;c"1I1er-..' hl1~ ';h.,Wrt tbilt ' 
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most fruit and bunch characters are highly heritable and that selection of 
parents for good bunch quality is justified (BJaak, 1965). There is, how­
ever, less evidence of heritability of oil to mesocarp than the other bunch 
and fruit characters, but an examination of the data being c;)lle<;teQ wjlJ 
shortly make the position clearer. 

TIle basic patterD. adopted at NIFOR 

Early work in Nigeri :'.. consisted largely of selection of and breeding 
with a relatively small population of palms growing at Calabar and it wa~ 
not until 1957 that aT} e.Lensive and carefully planned br('<;ding "ro­
gramme was iilitiated. The programme was Jescribed by Spll.nmaij (J 963). 
The source material consisted of selected palms judged on the (;\;: Icctive 
performance of themselves and their relatives or on thei r inJividual per­
formance in Nigeria. A very wide range of material has been included 
and there are selections from Nigeria, Angola, the Far ~ast, the Ivory 
Coast, Jamaica, the Congo, and Dahomey, all integrated inlo one breeding 
programme. The source material is made up of dura and tenera palms. 
The dura include the Deli and other selections from overseas which cannot 
jnclude tenera fo rm because it is peculiar to West Africa, the centre of 
. origin of the oil palm. 

Between 1959 and 1966 more than 400 progenies involving 62 parents 
were planted out in ~latistically designed trials and many more in observation 
plots. More than 243 hectares of land are involved. On the assumption 
of additive inheritan e, compensatory crosses were made. For example. 
palms which yielded a relatively !imall nt;mber of heavy bunches and palms 
with Jarge fruits and kernels were crossed with palms with high mcsocarp 
percentage. 

If the selected dura is considered as popu1ation (A) and the selected 
tellera p31ms as popUlation (B), population A, will be used to produce 
selected aura palms in furure generations and population B, will be 
used to produce pisifera palms. Thus a system can be derived where either 
top crosses 0'£ dura x t nera crosses can be used as a method of distin­
guishing combining ability. 

When the NIFOR pr gramme was first laid down, it was thought 
that inbreeding depression might become seriou and pc vent full use being 
made of certain desirable lines. For this r Rson, tlura X dura crosses 
and tenera x tenera crosse;' were included so that these crosses could be 
used in place of seltings. 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, the3e 
crosses would provide new gC..lotypes by recombination and re:".5sortment 
of &enes without losses throught selfings and these crosses cO,uld .tZaiu bo 
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asetl as a second stage of source materia. Tile basis, therefore, exists for 
continuing with both a programme of inbred or recurrent selection either 
reciprocal or otherwise. Tit most likely deviation fr m the methods 
of reciprocal reC!lrrent selection developed for maize (Com~tock. 
Robinson and Harvey, 19<19) will involve the elimination of seltings. 
This is the policy followed by the 1.R.H.O. in the Tvory Coast, It can b 
argued that the primary PLU'Pose behind the geuerationdevoted to pro· 
ducing selfs is the reproduction in large number of the origiuai se cetion 
T his is imp01iant in maize breeding, as only one or two cobs are pr duced 
from each seLected plant an lhis limits the number of crosses that can be 
made and the seed prodllced. This is not so in tlte case of the oil palnl with 
its indeterminate period of flowe ring. Man.y crosses can be mude, up to 
.20 or more in a year for a palm with n very high Sl:X ratio. Such a pro­
gr?mme of re~urrent selectinn wuuld impJy making crosses in each s !;CCS­
sive generation. This can of course lead to a situation equivalent t() 
inbreeding. But se1fing , also have the important role of unmasking 
deleterious and undc..irable reces~;ve character and it is reasonable to 
argue tho.t for at least one or two generations, selfings are a desirable part 
of oil palm breeding at orne stage but more than il. few generations are not 

necessary fol' the purpose. 


At PI~scut it is cel't.~.illly tme to say that at least nine to tl'1'I years 

must elaf ' ~ beL'vcen successive g .. leratjon~; in LIti s bl'eeding programme. 

In IFOR, possible Wrlys by which. the time bctw~en gellerati(~ns of a 

breeding pr('grnm1ll0 may be shortened ~re being iu,e:;tit, l.l:cd However, 

with the present S),st,.lU, lmproved hyhrid varictie<; r-·.n be produc-cd almm,t 

indefinitely very ten years. The JlrSL gencration ;: at the moment being 

assessed. 


It is clear that some out tanding progenies hav" res1.llte(l from tins. 

programme, hut lhe breedin.g value of individw:tl p?J'cnls un l th t~ ritabi· 

lities of the ariou ~eJection criteria can.not be calculated until the yield 

p otential of ',nore recently planted tri.als has been tL scs::.cd for :l litHI!. longel'. 

H owever, sufilcient informatiou Oil the performance of some of the earlier 

planted progenics i.s <Lvallablc for .it to he possible to choo~c improved 

parent palms for the production of seed for commerdal plantings. 


The bre~ding programJllC adopted by NIFOR is probably not the 

most ideal, becau.se the USc of tester parenb is a very wasteful method of 

testing in view of the demands on l'Uld. It mav well be that lU the next 

generation of breeding, tester pCl.relJl.s wili not be introduced. It may bel 

that a simple dialle! progn1.liUlle withou.t r,~ciprocal crosses will be 

more appropri.ate. All th~se probkms will, however, be cl8.rified when · 

the breeding programme has been sorted out 


Selection of Pisifera pareJllJ . 011 palm can be divided into varie­

~CQrd.ius to tlle fruit form. lb.~le 1:> Ule thick sheUedpa1m whicb 


-
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forms a true breeding variety ca1i("J dura. Th-~re is ::!IlO"!:hcr true breeding 
variety whica h'lS no sil 11 "Hed t'l':: 1 1j~(((!l'a. P/sijel'<1s show various dcgrees 
of infertility ranging from f.. nile t~) cl);n;lkldy irJertile. It appcars likely 
that thili range of stcril.i y j<: associa.lc~1 Wilh l,.TC"/! '> modifying shell thick­
ness in Sl'.ch a way th:lt fcrtile pi::UCl"i arl: porcnt i, lt; thicker shelled 
than sterile ones. Hartley (1967) d·~~cri.bcd the difficulties associated with 
the selection and use of pls~rert/ p;\rents" vhkh \':hell crossed with dur, ' 
palms produc\- t he thiE shelled tel/t'rG with ll~e characteristic ring of 
fibre around the . hell in eros " ec~ ; m. 

Pisijera palms ml,l.st be m11e jI' .-:I\ t$ and C,lO fertilise about tcn times 
as lU':luy flowers as a sil'glt.. fem 'le :··1orescence produces. The selectIOn 
of pisi/era pillms is therefore, Dwre dillicult nnd important than the selection 

• 	 of dura palm~ . Whereas the yidds of dura palms ,;td their t 'nera sibs 
can b~ recordt:d al1.u lheir fruit and b"nch churacters uetcllnmcd, thi 
oannot be su.cccssfldl} done with pisijeril palm ' b=cause tlWY show various 
degrees of infertility as lnt'Dlioncd above. Thcl'c is also evidence that 
since the fcrtil pisifera are p tcnLially thick r shelled than the sterile· ones, 
the lea.st ferl ile pisij(!l'(/ produce the thinnest sbelled Ill/erG and vice versa 
(Obasola, 1970) risi/(!/,il parents aft" nOl:mally choseu mdirectly 011 the 
basis of the perfonnallce of their tellera sibs. 

As there is the possibility Lhat llle thickness of the fibre ring in th~ 
frui ts of pis(rera is (;orrclaleu wilh the thickJless of the shell in its pro. 
genies, an ihvestigatiol1 has been started to ~tudy the progenies of four 
categorj~s of pi.li/eras ranging from fertile to completely infertile which 
have been cf0ssed with selected duras. The thickness of the fibre rings 
in the fruits of pisijt!/'a already in use will be measured and correlations 
with shell thickness of their progenies will be calculated. . 

In order to widen the ran.ge of selection criteria, the size of the 
inflorescence of infeltile pisifera is bt:'ing m asurcd to see whether there 
is a coru.llltiol with the bun h size (If their progenies. Sex ratio of infertile 
pisijel'a WJ1! also be o!C"latcd, bec~u.se th"rc i a tendency to select as 
parents, pidjl?/'(l which prodl~cc relativdy abundant male flo 'ers. Thig 
may lead to an unacceptable low sex ratio in the progenies. It IS p.)3sible 
to induce male flowers on pisi/era wilh a very hlgll sex ratio by severely 
pruning their canopies. Furlhermore, systematic eompiLrison of sib 
tel1era and pisijera ill a nl11,g of (ell 'ra X tcnel'(1 progenies is belDS madlJ 
as this may lead to further selec ion criteria. 

the short stem programme 

It has long been recognised that one of the contributory factors to the 

~mallel' economic returns in older plantations of oil palm is the height of 

the palms which m3.ke harvesting expensive. A subsidiary breeding pro­

ranllDc was, therefore, ,tarted to inco!1).;>nne the ~h(Hi stem ':Atlractcr 

http:bec~u.se
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intI:' the hig~,- yl ~ -1 of 11Orr·nl m".tcrial. [n order to achieve this the follow­


ing apprM.cr.V; ;'.3V' been ":11 ploy~d. 
(. ,' Illtroduclh1n of D~li and pobe dumpics Crom Malaya nnd 

Dahor.1'!Y rcspc:;tivcly. 
(ii) SelP.clion of short-~te1ll':llell loca.l lU!lterials in Nigeria. 

(iii) Cr.:)sses betw~cn Elaeis gllillecIIsis and Coro:o oleifera <South 

American 	oil palm). 
(iv 	 Cro<;se in 'olving Elacis gllllleellsis, scl ·~cti n fC(lm Coroz(/ 

oll-.ffera X Elaeis gllil1cellSis hybrid, pobe dumpies. Malayan 

dumpies. 
(i) Malayan alld pobe 'dlllnpies" : In 1954, four strains of dum.py 

deli from Mn];1.Ya.n w~re pta .ted with one Nigerian duro and one normal 
~ell X pisi/era in a talldomised block dc~ign. 

Similarly, jn 1959, two Pobe dumpy pr 19C1lies were pl:tntcd with 
material fro m. the Belgian Cong<), Da lamey, the Ivory Coast ~lld 
WAIFOR in a randomised block uesiga. 

The yearly yield (per hectare) obtained from both Ma.lnyan and 
pobe Dwnpy tri;tls for the first eight years and l hCH" heights in January 

1973, are summarised in Ta.bles 1 and 2. 

TAJIl.t I: 	Slrorf stem programme : Mala),ar. dumpy tl'ial : maill sratioll 1954 (Expt, 
14-2). nr~1 dgllt years cumllialivt· ),ield in kg/llcctare ami IIt;igilt ill Jmll/ar}' 

1913 

AverageSing1<~ buncbBunchNo. of height weightbunches wcightl'I geny 	 Ian. 1973kg.kg. 
(metr~) 

4.910,8.50,7944,693J. (;69 E206 2.sx2.l 	 9.3 3.135,0623.759 	 3,7 2. G71 £?I),~ 1.7 x 1.7 43,1,)6 11.13,8783. G72 LlJ ' : 1.9 x 2.3 	 10,3 3.6
32,8733,183 4. 074 F.2J6 2.3 x 2.3 	 6.1 8.477.44712,634S. SSI.25~. x 514d 	 6. S7.764,21S'8,334 G. 5.1439 X1.474 

1-4 : From Mataya 
5: tt Nigeria dura 

6 ~ .. Deli dllrax Nigeria pisi/erfJ 


• Although the dumpies show very slow stem elongation eoml'are~ 
:~C>IDIal oil palm, their pelds are much below tho .verase of selected 



~bas()la .. Oil palm bveeaillg u, 
l 'Jl8LE 2: 	Short 5um prograll/l/le: Pob. dUIIIP)' IrMI, mCli/~ stalioll . 1959 (Exp!. 14.4) 

First eig"fy<twS cun/u/afire )'idcl ill kg./hee/are Gild hl!igh( ;/1 1000tatY 19i3 

Single: 1!efsh' 
No. of BIln h bunch Januar)

Origin . bunches wclght weight 1973 
ka. kg. (metre.) , 

Yangambi duraXpisijera 11,229 . 83,954 15 3.! 
Pobe Dumpy ll!lll!ra X tmera 9,570 57,471 6.0 1.6 
Lame lenela x Dabou Deli+ 10,696 97,737 9.1 3.1 
Dabou Ddi x Sibiti pisifera+ 6,760 72,106 10.7 3.6 
~lFOR duraXlener~ 14,231 96,028 6.7 ••1 

AD yields given are per bearing palm 
• Dry season nursery seedlings. 

(ii) Selection of sltort stemmed material ;13 NIFOR; D~cau5e the. 
yIelds obtained from the dumpies introduced from Malaya and DallO e' 
were poor, seven short stemmed palms were selected in the NlfOR 
Experiments in 1963. 

The following crosses were later made and planted out in 1963 I. 
Experiment 6·7. 

( l) 1.2904 selfed (f selfed) 
(2) 1.2S04x 6.21 (TxT) 

(3) 21.271 x 11 1.30S (C. olet/eraX pM/era) 

(4) 21.271 x 1.2813 ( ,; " f' » 
(5) 1.2S04x1.8 14 (T xP) 

(6) 1.2S04x 14.2598 (Tx D) 

(7) 2 3489 x32.364 (0 xT) 

A summary of the yield for the first four years is givell in Table j. 


while th~ir vegetative harac.ers are given and dl cussed ill '(iii) crosses 
be; ween Elaeis guineensis and Corozo "lei/era (South An".' ~ic?n oil palm). 

Progenies 4 and 5 in the above ta.ble l'1.re c r05SCS between Corozo 
oleifera and Elaeis guineensis. Although a11 the ahm here are 8electcd for 
slow stem elongat:on and then crossed arnot.,'; tllemselves, the hybrids 
bttween C. oleifera and E. gzlineeflsis ~_ro the shortest. The yield of 
these short stemmed palms are still fairh' low after four years of record­
ing. Further obse"vations are still to b~ carried out. 

(iii) Crosses between Corozo olcifera and Elaeis guineensis: The. 
American oil palm is referred to in the older Eterature both as Corozo 

. flTei[era and Elaeis melmwcoca. It is DOW accepted that the most ae<:ept",ble 



mtm.:: i~ Corozo oleifera (Bailey. 1940) and therefor e. the cross oefwetl.J:l. 
the American and African oil palm is regarded as being intergeneric, 

TABLIl 3: 	Trial of short stemm"" mat('rial selected ill .V/FOR 1963 : (Expl. 6-7) 
First /ol·r years' Cumulative yield in kg/hcclare 

srngf&P:ogtnr No. of Bunctl buncll
bunches weigh weight

k.g. kg. 

f . 1.281./4 x J.2804 (t<tlWra 'I< t(mera) 5,44S 24,839Z, 1.280-+ X6.21 ( 	 ..~ 
3. 	 .. ,,) 4,557 26,974 5.921.271 x 111.308 (C. a/; ifl!l'aX Ii. [fllineellsi 


(var. pisi/em) 

4. 	 4,831 25.14921.271 X3.2813 (C. olei/craXE. gllln('ellJis '.2 

(vOIr. piri/erc,)
S. 	 4,608 20,956 4.5J • 2S(}.+ x 1.814 (reI/era;>" pisi/er(l) 5,636 33,3 J6. 	 5.9 ],2804 X 1-1.2598 (lel(l'roX (1IIra) 3,343 29,0081. 	 8.72.34851 X32.364 (eillra >: IeII(!r(l) 7,2,9 34,828 4.8 

There are many similarities between E. gu;necmis and C. o!eifera. 
Both Elaeis and Corozo have /lort, female ilower clusters that nestle 
close to the trunk. In Corozo they lie in the re)",lins of the fibrous spathe 
surrounded bv fibres while in EI"eis they are not surrounded by fibre. 
The greatest 'similarity is in the male florets, which arc on very short 
fingers close. to the trunk on a short pedicel. These fingers adhere fOJ: 
long periods and can usually be found on a fruiting tree at all seasons. 
Dead 01' alive they maintain their unique and easily recognisable 
appearance. 

There is no evidence that vari ties comparabl to tenera and pi.~ife'Q 

exist in population of COI'OZO, bl.l.t it was pointed out by Ferrand (1960) 

that the nigrescens, albesc ns and virescens types probably exist and thtl.t 

the fruits of C. oleifera are generaUy small and xhibit a marked tcndency 

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 
fears (Hartley, 1967). Corozo which grows much more slowly is shorter 
than the Afdcan oil palm and has bcen found to be resistant to Fusarium 
wilt Blaak, 1967). 

Pollination and compatibility.. TIle crosses ere made main1y 
Using E. guilleemis as the female parent. Data on fruit set after polli. 
nation, seed germination and . emergence, collected for 73 progenies out 
of 140 crosses made betWeeJl 1957 aDd 1969 tihowed that all crosses ma 
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were '.m:ccssfl!l., and art average of 382 C'uits was sct ~ r each pollination 
OUT of w:li.;iJ 50 'i) ~r cc,lt germination W,l recorded. This showed that 
the lW0 ~enera hybridise wcll and seedlings are likely to be derived from 
$ceds whic:l germinate rclativdy well. No significant correlation \vas 
found bet\\~en the age of pollen nnt! the subsequent fale of the seed. 
111 c~rtain crosses the fruit set anti subsequont germination and growth 
were poor probably because of some degree of IncoU1palibiIity. In general, 
howenr, vig·)rous FI were obtaiued. It is in~enJed to examine the , 
chromosomes to study their behaviour at pachytene :lond to eo whether 

. differences occur in arm ratio and leJIOLh and distribution of hetero 
chromatin of the two genera. Attempts will also be made to identify 
the iild ividual chromosomes. 

Yield 0/ bunches : The "one-loose-fruit" standard was employed 
before the bunches were harvesred. The harv-:sung date,· the palm 
number, the number of bunches and the weight of bl. .ell or bunches were 
recorded befora the removal of the bunches for analysis and processing. 
Sum.rilaries of yield per hectare of C. oleifera eros ed with E. guilleellsis 
(vdrieties l'lsi/era. tenera and dura), Nigerian dura crossed with Nigerian 
pisif~ra. Deli dura cro~sed with. Nigerian pisifel'Q, Deli dura crossed with 
Nigeria.n len('l'a (standard eros ) and pure C. oleijera plauted between 
1960 and 1904 are given in Table 4. . 

TABLE 4: 	Short stem programmo'! : Crosses b~flI'een C. olei/era alld E. gui/leensis ! 
nl'st /ollr J'eRfs' Cumulative yield in kc.lltectQJ'~ 

SIngts 
I'IOg~ buncb 

No. weighl weight 

f. C. oTei/era ~ E. gllineensis (var. pisi/era) 4,646 28.393 ~. I 
2. C. olei/era x E. gtlillet'llsis (var leI/era) 5,246 21,629 5.3 
3. C. 0lei/era X E. gtliJlI!ellsis (va!. dura) 4,9"..5 32,66S 6.6 
4. C. oleifera X E. Cllilleensis (var. Deli dura) ,911 29.702 7.S 
S. Nigerian dura X Nizerian pisifl:ra 6,501 31,247 4.8 
6. Deli dllra X Nigerian pisifl'ra 5,233 33,858 6.S 
? Nigerian dura X Nigeri(ln Imcra 6,546 26,916 4.1 
S. Corozo olei/era (pure) 	 639 2,8U 4.4 

Yields of over 11,200 kg. per hectare have been obtained from cross~ 
~etween C. o!eifera and E. guineensis in some cases. The yle:ds obtained 
from C. oleifera x E. guineellsis hy' rids are generally higher than those 

• 	 from pure E. guineellsis. 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 Table 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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f b:Jnch~!> {X'T hectare of E. guinc:enSis proge ·,.it-os planted at the rune time
in an ",dj," ';ent experiment. 

On ff]is ba3is, the yields of bunches of the hybrids appear to be 
promising, However, the general appearance of bunches of the bybrids 
resemble more closely C. oleifera. 

lJun~" quality: In {he laboratory, th~ dJlf'ercnt varieties were first 
determined (du,'o; tenero, Pisijel'O) using only the loose fruits. The 
bunches were allaly>cd tIlt' . arne day (if for oil nal i ) or the next morn­

.ing (HartLy, J967). The percentage of oil to p ulp of the samples ~ 
determined by bot direct and indirect methods (Cha.p2.S, et ql., 1957). 
B unch quality data of C. olpi/era x E. gU!neensif E. guineensis (pure) 
and C. oleifera (pure) seedling ; plant d from 1960 to 1964 show thaI 
f ruits produced by the hy:'rid C. oleifero X E, guineensis (vat. 
pisifera) at nlltl1rity were fo un.d to be morphologically f tenera fruil 
form With thicker shells, but with· t!t the di~tlngldshing fibre ring when 
a transverse ection of the fruii 1& cu.t rhroug the kernel (Fig. 1). Con. 
centration of fibre are however, always found when a transver e section 
is cut between the point of attachment of the fruit to the bunch and the 
shell (Fi . 2), Thi is also true for lellera obtained from dura X pisifi ra 
of p ure E. guineensis. Th pure C, oleifera (which is regarded as dura) 
and the pure e. glJineel1si (dura) do not have such fibres. 

Results of bunch analysis show that when dura and tenera are 
crossed (i.e. when tenera is the polJen parent and C. oleifera is the female 
parent) the bUilc11 quality of dura reSUlting from such crosses compares 
weU with that 	of E. guilleensis but SUperior to C. oleifera. The lenera .. 	 forms of the hybrids are however rather poor compared with E. guineensis. 
The percentage oil to mesocarp of C. oleifera is substantiaUy lower than 
In E. guilleensis and C. oleifera X E. guifleensis. Although the single 
fruit weight is smaU in C. oleifera there is hardly any difference between 
that of E. guineensis and the hybrids. 

Oil cllortlctel'iSficJ': Sample of me ocarp oil of the hybrid, Elaers 
gufneellsiJ: and CQro:zo oleifera were chemiCally analy ed. Carotene was 
determined by Linding the xtinction at 448 of a a 0.2 per cent W solution 
of the palm 0 :1 in petroleum ether. IOdine and saponification values were 
detennined as per procedures cC"ltained in B.S,!. methods of analysis of 
oils and fats. The 'talues obtained are given in Table 5. 

The results obh)jn~d fr~m the chemical analy es of the oil of the P 
hybrid show that all the >"';ous val.. ext.p· lod;ne alue and ('~ro';neJ 

Content, art very 5imilar t that of the African oil palm. TIl higher I odine 
value and the f<lct that the oil is fUd at room temperature are indicative of 
greaterli1saturation. This ma tum out to be of economic importance, 
especially in the loca.l market ill Ni&eria.. 
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Fla, 1. 	 Transverse sections of fruit of (I) Rlaels gulneensls (vat. tcnc,.a)~ (il) Corol' 
()/ei/em X Elaeis guilleensil) hybrid; (iii) Corozo alci/era. 

, 
• 

Fig. 2. 	 Transverse se \lons of fruit 01 (i) Corozo o1eifera )( Elaefs gUUlee1t3is (var. 
pisijero) with the concentration of fibres; (ii) £/aels guineell,sis (var. tenera) 
WilD the CO~CJlU'iUO.ll ofllb~. 

.~ 
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TABU! 3 a 	Oil cha,.act.!r~tic3 

Carotene Density at 
Varlet}· ppm HOoF Iodin value Sap value 

Elat'i.)· guhr.wlsi.1 (nllro) 796 0.899 5.02 197.23 
,. (/"IU!rn) 649 0.892 52.52 J96.97 

rr 
(pisifero) 306 0.9 57.09 J96.63 

"" 	 195.92C. oldfiyo 	:x E. gllillcCflSis 1,048 0.R93 64.14 
C. ole/II!Ta (pure) 	 2,861 O. 79 74.00 191.70 

Hel'maplzJ'odilism : Some hybrid pr genies are part.icularly prone 
to the production f abnormal inflores(,'CllCcs during etd.y stages of flower· 
jng, a form of andromorphic herm. phroditism being ('.ommonly found. 
The result obtnined in some progenies is sl'.mmarised in Table 6. 

TABLe G : 	 Coroto olc!i/I!I'a X E/ac;s gflineensis F~ h)lbrids slmllllary 0/ female. 
lIIale OlUt hel'maplirocfil,' illflorescences 

I'roamy 19G7 1968 fotal 

6i,.:m D x 111.30S P 
tH.!7l D i. J.2813 P 

]71 
Wi 

i! 
121 
165 

I 
22­
24 

~ 
680 
362 

6 
673 
403 

I 
81 
35 

~ 
851 
478 

S 
794 
568 

~ 
103 
59 

«)1.271 D x 1.1375 P 
61.27\ D x 1.1701-7 T 
6],271 D x 1.55 P* 

47 
73 

208 

93 
96 

326 
5 

35 

53 97 
116 14l) 
277 315 

7 
23 

100 
lS9 
485 

190 
245 
641 

12 
58 

61.271 D ~~ ,).158 D J70 178 30 248 278 29 418. 4S7 S~ 

·=Fcrlilc pisifera 

Vegetative c!raJ'octers of F1 ltybdds C. oleifera x E. guineensis : Certain 
experiments at NlfOR Main Stalion where the hybrid progenies of C. 
oZeijera X E. guillC',]lIsis and pure E. guitleellsis were planted between 
1960 and 1963, were used. for this comparison. In ElI.-periment · 21-5, 
planted in 1960, progenies of C. olei/era X E. guilleensis were compared 
jn an unreplicated progeny rows. In Experiment 35-3b. planted in 1960 
progenies oi' E. guineellsis (dwa x dura) were compared in a 
ralldomised block design. In Experiment 6-7, planted in 1963, two pro· 
genies of C. oleifera x E. guiileellsis hybrids were planted with 5 pro­
gcn:.!s of E. guilleel1sis (tener{l X tem i'a, ICllera X pi. if'!~a [l.ud dura X 
tenera) selected for posse' jng slow stem growth in a randomised block 
d')sigu. In. Experiment 16-1 also planted ill 1963, in a 6 x 5 rectangular 
Iattic<\ a number of dura X tenera crosse~ .;onn0ct;;d with NIFOR main 
J>reeding programme were compared. 
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01.1 1 iog ! '.) 71 rn ~a,.u.rcment, of tJPighl. ~t'~m cir ·'mf"rc;1.' leaf! 
thicknC5s, Ieoi' c nOPJ' nu.mber (If Le;t ·C'.. ;ll;i'uh~r 0; j urI leLil~ts 'iWI. 
are".. of l.'lf () Icc,';: '. , \','et'~ m:·d£, LI.!<lvCS 9 .md J7._f\!: chosen bX:!.tlsr. 
they elf!.: m~ ' .rrl~ . 'd physioi<)gicdly ;ll:Livc ,~l1d he .:'lU5C mCaSlI rc,nCl t~ 

fro~n th::j,} .1'"-:- :n" re r,~!i"bk t', tn those 1'11)111 other leaves. 

LI~\t3. 0 1 h"_', .~" ' i·.'1.: cbu!'~,ctef':' showed Lhnr height illcrement in the 
hybrid IS sub.,t;tlltrdly Iow.: I' lha 1 in £. gl/;""cl~ii. Thi" s10 v stem 
elJuG,lti 'i" IT! ~,l n~.\'\: CI'JIl? fr,)m pLC11.: C o/cfer,( \ j,i(11 is only;).6" 
mctres in heir; Llfl~r 14 yeur. ~)r grt)\'l h. Stcm cin; ' .mru\.'nc~ of I: glline~ 
ellsis is g;C9.tcr i i'.,l!l TlI'll of C. oll!ife(,( )( E. guillcl!lISis hybrid . After 
11 years o. gr'Jw:, i ~ J.\.:. dltr':J'cnc~ dl~af'Jpe.lr . · \\"h~n lhcrc is ale iIlJLc;,lion 
of hybrid "ig'J :T. In the eig.hth '~ar ;\flcr piant;ng b0'h i;).J f canojlY alJd 
th.) thick 'l-:SS of J"af I 7of E. gU;/Icemis are ~.,tl\~; fer t ii~! f' th,ol. r,[ E. .~ liil!:cnsi.f 

selectcc1 !'or Sh0!'tllcSS and C. uleifera x E. g'tillC'en.\'if hj bnd. Af~tr 
11 years, hO'wever, Lhc Ic',. canopy and the thi~kl1(,s~ or leaf 17 :.,f th,~!)e 
hybrids arc sjbnifica~Lly gn.:ak r th.tu lll:l! of E. ,lJIIJllc!;ILJis. Th\;.\"(. J. so 
much overlapping at this stag~ lhaf the norm II ~.84 metres Lna'~I'liU' 
spacing seems i l",d"qu tc for t hese hybrids. Oil r,dn1 scLctcd fut short­
ness produced m?rc leaves, than C. oleijera >~ E. gl/~,1. cnlis hyblld um-J ug 
the first eight years of growt.h. After II year.; , lI1i~ pojtion I :1gam 
reversed as in lilc case of leaf 17, with tl e hybrid~ pr·)ul'l..'ing 11lOr\; 1:'0. c~ . 
Although lllc u~l,.;Dber of lean:.:ts in lear 9 \\~J.S conslst\!t1d y Iti~hcr I II E 
guineensis at 8 anc1 11 years arter p l,tUtillg, ler.f a.1't~;:J. W1: ::llwFJ .igni fic antl.' 
higher in C. oleifera x E. gll;'l!!eTlSi~ hyb ius. ThiS probz1ot)' jndic:!te~ 
hybrid vigour for area of k :lfldll in k af 9. T11e J'1_:,;,~ lc;l f :llC 1 of the 
hybrid is due m'linly to larger size of individual J c,~ flets since til" 11 Ulub~r 
of leaflets per frond i ::, so mnc:lless in C. oleijera x E guineells{s hybrids 
than in pure E. guineensis. 

One other point worth mentioning is th.) arr8.ngc111cnt of tIlt" 1 ,tfIet5 
on the rachis, In E. guineensis the angle of insertion of t.he le.lllet" on 
the rachis is irreg~.lar but rOllghly in two pJanes. tn C. olei/era the leaflets 
are charactcristic:llly arranged in a single plane. This sin[\k plane arrange·· 
ment of the leaflets is also observed in the hybrid. 

(iv) Crosses/m'oMflg Elaei; guineensis se/rctiOIlS from c. olcifera X E. 
guineensis lzybrt'tiY, Pobe dUn/pies ulld Mal(l),([1l dUinpies.- Now that th, 
slow stcm elong"tion of certain E. guineel1sis in 1'.1~'OR, hybrids bcl.WCl,.ll 

C. olei/era ;( E. guineC'l1sis, Pobe an.d Malay8.n dwnpies has beel' cslab~ 
Jished, a programme in which C. oleifcra, E. gUlneensis, Pch i ,n.p ·cs; 
Malayan dmll.,PieG, selc,ted short stemmed oil p"hl ~nu c. 'e"tp,.l C. 
o/eijera X E. guilleensij hybrid' cro~'wl in all po i lJte ccmt in2..tions l.ils 
been star~ed. The fir"t fic:d plillHillci will be carried 0 , SOO!L 

• It is inh , ed tb.t selection from the hybrid3 l 'roUl th..: 3.t )'c cr"::se~ 
WIll be back-ciOSscd to the oil p(;lm. :\Iready sclectiom of c: ,)!~trer'a :~ E. 

http:bcl.WCl,.ll
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"i"/U;1I";" \ h ,, :'riJ~ h·l... ':: been ba ·"-CI\)ss.::d to tIle oil palm and the result$ 
obt'tin ..;d arc promi~ing. 

CO\jCLUSION 

TJ e I IIFO~ '\.1'11 hrr ~ ling pr..>gl'.l.1Urne is now being ex. illt~d in 
or l~ , tu lind \. ut (he reI, I i values of pr')gcrues. so that till hreeding values 
of th.~ p n ts in • l \'~d. c:' 1 he n~ses,t!d . This wdl a!low the CllOice of 
parel1t ~; in the ,.c t gcncratio,l of tlle rc djl~g [l r gra.mm" ttl be done In a 
more syst::matic nkllHci rlnn \\I•. s pos ibl,' in the lrrst. st· g. H will also 
be possibl to widell the f::> !lg~ ()fp; 'rcnts in tile nc.·t O'encraLion as selerlions 

i J he , rulable from palm resUlL~;lfT fr 1m the eurrC'nt roo peCllOn ill. 
Eastern Nigeria 11.1 d from imrl'duction rom tiler countries. 

Il is to early t speCl iat.~ on the IsefuInes. fthe shori 'tom haracter, 
as sufficient infornwti n j . not -ot avai lable_ Howe\..:r, the reo ult~ obtained 
from crosses between C, aiel/era and E. ,guill'cIJsi~ ...re cry encouraging 
from the POiUl of view of yicL./, and also b"cau:;c the hurl stem character 
of C. olei./' I'(f i transnlm·:d II) tlle I ybrid'i . Howev r, bunch quality of 
the- hybrids is' found to b inferior to that of elected f[iean oil palm, 
but superior t that of t le Allleric:m oil pall'll. This i of considerable 
economic intt'rc~t as anI btmch ql~!llity need be improved further, once 
high yielding short stemmed pal j hw e be n obtained. 

Th~ fact that there i . an indic;; Ltion of O'/c l l lJ domh'1.l1CC of C. oleife,ra 
over E. guincellsis with respect to vegetative characters may prove very 
useful 1 1 the [ (Jdy of dominance. The mode of the iaheritl'l.nce is now 
being st d ied in the Fl back-crosses and crosses of the selected palms in the 
Fl C. olel/era X E. guineci1~is with selected palms in the short stem programme. 

There is no infonllation yet on L1.c performance of the palms obtained 
from the programme in which Pob and Malayan d umpies, selected E. 
grill/ce',si , hybrids bctwe;n C. olel/era and E. guilleellsis, hort str;inmed oil 
palm selected ill IfOR. and C. oldfera are ero ~cd in all pos ible combi­
nations. The reSUlt Obluincd from ero scs ~JUOfl.O' short 5temmGd p".Ims 
selected lJl NIFUR ,lilO bel ween the short stemmed palm'i and the American 
oil p m j<' promising (Table 3). Bunch quality and ve.getative data are 
at the m()ment being 3.SScssed. ' 

It ;s hoped that tIle short stem ch..1.ractcr wjlJ fealure prominently
in the future breeding programme of IFOR. 

t 

SUMMARy 

The origin 0 the ,:'il palm, Elaeis gUinee/t} is, Jacq., is gene .illy tlccel'ted 
~s West Africa. Within this re iOll ; wide Ta.nge of v IJ.Lio e i ~ts in 
COmmerCially important character' suer, as yiel : Dl bt.:r and wejsht of 
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bun,:·h..es, :; ! ~l' of frqit d.,'d ki.'1' I'/. (' 'lent J( 'lI,,1! and me!.oclTp :lnd oi1 

conk t . E?, 1 I\, d: j 1. N :; / ::'ia cf}'l~i ,k' /.!I'gely of selection of 2..nd 

bnedi(q with r<'lu! :"-<j sm ·.11 p, wh, ion of p.l/m; gro villg ,1.1 C. .loar 

and it w<,j J': ) ' un'U 1~:7 Ih.t ,'1 ',L~jLi\'i,.; i-o'1d c::.n:ft lIy .: ,hl/1.n"u br"eding 

p rogram:n c: W.' hiii[w~d j ».:L frt~m ,:('!;: ., . .t f"li'lm' in NigeriJ, this pro­

gram..n::! i ~('h:ct:J ~~ wid,: r:>'\<:~.; of nt'l a', I fW11l I ngol~1, tit\;. Far [,cst 

the T"o.y .oust. }.:l.ll "ic'!, l1', (' \gn .. n i [;:lllOmey "B'Lwt:cn 1959 aJld 

1966, morc than ~!O") I rObl:. . ; :; i'l, elv; ':; u2 parcHt .,v're planted out in 

statistic".1!y de igJ.,~d tri Is ;: nd r, .1!1:. llll)r.e in )b. erva.tion plot. [Irore 

than 243 11 ctctn~.. of land ar(- invu Icd. 

A study is .../so c rrently hc' .1g m::de Oil the :d~tions J ip hetwcc!l the 

morphology of tho pisff:ra fruit all· t Lit,.; pil"i/cr.7" v.l!.'.'; .13 arcnt \ itt, 

particular emphnsi on the inhcri JlIce f t/tei r shelt r .. 1J /:trg~ In oelU'p. 


It h.1"l long beL:n reG gai.. ~J II "t one (·f tl e C()l1 t 'ibLltcry r,1ctor' to
1

the ·S1U1 1 r ec ;j m'c rolur.1; in old'f pl.l.l,Ltion· or oil p:.dm in Nj~er'il 

is the height of the PJ n1, wl 'e'l . 1 I(~'; JUT ·,:·'ti.c:;· " .)ell·,ive. A :.ub::;iuiary 

b reeding programlU~ \Va, th lefMc, st::.rted to incorporate the han 

stem ch~ racter into the /1;, It /i .! ! of IV)l'm.1 mc.l'''rial. In this progmmme, 

·Sourct.:s of vari:tliQn S1'(''1 a' dur.!)!.:, fr m !vi laya, Dahomey, Nigeria and 

the American oil palm, 01"0::0 01. !/~'a (HBK) D.liley, have been jut:oclle d. 


The Mal~yau (ITtd D.lhomi, n dt1mpjcs lVr.:re plulltCct with other 

materials ill J954 und /959 re~pce!.iv(-Iy . The dumpies hwc s l1 WJ1 V,;)fY 

slow stem elongation, but 11 '1f.:>rtl ,lrt~dy their yield:> arc lUuch belo v the 

average of selected norm;,l oil p:>.Jm. 

Crossc" between the Arnert n oil palm (CoJ'o=o olei/era) and African 

a palm (E/allis guineellsis) have been. successfully made in order t 

produce short-stemmed palms. The two gCJ1f..' ra were foun~ to hybridis~ 

well and vigorous PI hybrids were obtained. Height increment of th:! 

hybrids is significantly lower than that of E. guineellsis. In fact. most of 

the vegetative charac~ers of C. o!ei/era exhi.bit c'Jmpk te dominance ver 
 • 
E. gulneellsis. There is evidence that the , hort-stem chnmcler is t ansmitted 

to the hybrids. Bunch quality of the hybrids was fouml to be ir erior 

to that of the selected Africa;l, bu sl!perior to that of AmeriC<ln oil palm. 

The average bunch yield obtaincd from lhe hybrid was comparable to tlu t 


~ 	 from African, but superior La ll~! t of American oil palm. A 0 1'111 of 
andromorphic hennaphroditism Was commonly found in the PI hy ids. 
The hybrid's oil resembles that of. oil palm, except in the 10 iIle value 
and Carotene content. The higher Iod ine value and the fact t 1at the oil 
is fluid at room temperature are indicative of greater unsaturatioll. 
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