
'A 

i/ 67 
:ast ) 

·1 
·3 

! ., 
j ·8 
7'5 

1'0 
H 
J-O 
7-0 
8'0 

30 
3 0 
10 
30 

2 0 

167 
.c ast) 

2·1 
24 
57 
93 

5·8 
0·0 
8·1 

38 
50 
40 
7-7 
50 
4·0 

Establishment and Maintenance 
of Cocoa on Borneo Abaca 
Limited's Estates 
P a rt 1. Esta b l i sh m en t 

D . A . Le B rown , J . G. R eidy , and D . K . K . C hok, B .A.L. Estates S ed irian 
B erhad , Tawau , S a bah 

In troduction 
C oco a has been grown by B o rn eo A baca L imi te d since 1953. A viable cocoa 
estate has been establi shed . There ha ve been many ups and downs. In th is 
pape r we aim to se t do wn wh at we wo u ld a nd wou ld no t do aga in if new plant ings 
ha d to be established . 

B ackground 

Soil 
M ost of the cocoa on th e BA L p roper ty has been p la nted o n th e slopes of Tiger 
H ill. The so il is a porous dar k brown clay loam of good structu re and is pre­
dominan tly of the Table su b-ser ies. N o so il characteristi c of the Je ra nga n 
sub-se rie s desc ribed by Pa ton (2) has been plan ted to cocoa, though a sma ll area 
has been p lanted on the Quoin sub-series. T here ha ve been sma ll plots on 
o the r soil types. Fo ur fields tota lling 58 acres have been pla nt ed o n T a ble 
E s ta te and the rema in ing 1,487 acres is o n T iger Esta te . 

The so ils are less acid th a n th ose u nde r co coa in the Q uoi n H ill a rea . Whi le 
there is cons iderable local va ria t ion, the pH o ve r much o f the estate a verages 
6·2 for 0 to 6" so il sam ples . 5'7 fo r 12 to 18" and 5'5 for 30 to 36". In th e m o re 
aci d areas the av e rag e pH s are 5'5, 5·2 and 5·1 respec t ively. H o weve r, the 
fol iar sym ptoms, d ifTuse light green to yellow mottl ing of the o lder leaves and 
the ma rginal and in terveinal nec rosis of oa k- leaved pattern in yo ung lea ves, 
des cr ibe d by W yrley-Birch as occu rr ing in the Q uo in H ill area (1) , also occur 
a t BA L. In a dd it io n there is a pe riod ic genera l light chlo rosi s of th e in te rve ins 
of t he ha rdeni ng leaves. 

Clim ate 
The rainfa ll a ve ra ges abo ut 85", eve nly di st ri but ed th rougho ut the year , th oug h 
there h av e been marked var ia tions from the mon th ly av e rages. Pe riods o f ten 
da ys or so of wate r-stress occur . Sunsh ine ove r t he pa st. six yea rs averaged 
1,600 hours a year. A gain , ove r the yea rs , there appea rs to be lit t le seaso na l 
va ria tio n th ough m arked differences within seas o ns . Temperatures range 
be tween 90° a nd 69°F . Tn s p ite of the rainfa ll a nd its distribut ion , it is unusu a l 
to hav e more than a few days w ithout sun o r with hum idities over 90 pe r cen t 
saturat ion . 

Varieties 
The cocoa is predo mina ntly Arne lonado, in troduced into Saba h from Serda ng, 
M a la ya . Small pl ots o f a wide va r iety of mat erial were planted in J956. 
T we nt y acres o f T rini ta rio were pla n ted bet wee n 1956 and 1960 . Six acres of 
A mazo n seedli ngs or ig ina ting from Se rd a ng seed we re planted , th ree in J957 and 
th ree in 1963, thir teen acres if A rnelo nado x Amazon c rosses in 1964 , a nd two 
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Young cocoa under l.eucacna gla uca.
 

Cocoa planted i ll /967 under Gliricidia,
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acr es o f Ama zon x Amazon c rosses in 1965, both from th e Cocoa Research 
Sta t io n , Q uo in H ill. 

Vegetation before planting 
M ost o f th e a rea wa s planted fro m seco nda ry j ungle fo llowi ng a ba ndo ned 
A bac a . Abo u t 240 ac res we re p la n ted from log ged pri ma ry ju ngle . 

Ecological Object ive 
At th e o utse t we sho uld s ta te that we consi der that , fo r good eco no m ic y ields, 
cocoa s ho uld be g ro wn in a s fu ll s unlig ht as is co ns iste nt wit h a bse nce o f wind , 
rea so nable humi dit y a nd th e ma in te na nce of a closed co coa ca no py. In o the r 
wo rds, cocoa s ho uld ha ve as m uc h sunligh t a s poss ib le, a nd th e pla nta t io n 
shou ld be es ta blished a nd ma intained wit h this in m ind . 

Yield s
 
T he y ields in lb. o f d ry beans pe r ac re d ur ing th e last th ree seasons have been :
 

Crop Ye ar (September-Au gu st) 

1963-64 1964-6 5 1965- 66 

Cocoa ove r 8 years old in 1966 .. 910 640 I 950 

9-acr e fi eld , shad e removed 
A ug ust 1964 1,170 : 1,630 2,050 

11-acre fi eld, shade removed ,
Marc h 1965 680 340 1,760 I 

Establish m e n t 

Soil 
Basa lti c o r well d rained a lluvia l so il would be chosen p rovid ed th e pH o f th e 
s u rface so il was ov er five a nd t he re was an absen ce o f ma ngan ese nod ules. So il 
deri ved from as h o r o n the rai sed co a sta l plat form wo uld be a vo ided . 

Clearing and S I/Ode 
W e wo uld cle ar , fe ll a nd burn bo th secondary j ungle a nd logged primary j ungle 
a nd th en es tab lish shade befo re p lan ti ng cocoa , Exp e rie nce with t hinned 
seco nda ry j ung le, wher e M allot us o r Macara nga we re le ft , showed tha t ea rly 
growth o f cocoa planted as seed lings under thi s s hade co m pared un fa vourabl y 
with t hat of sim ila r cocoa g rown und er Lcucaena o r Cliricidia- thou gh bot h 
these types of sha de ha ve the ir p ro blems . Gro wt h under thin ned logged 
p rim a ry j ungle d id not co m pare well wit h that plant ed un de r Lcucacna . If 
logged primary j ungle is le ft poison ed but s ta ndi ng , it does so me damage whe n 
it ultimat ely fa lls an d, if access is to be maintained , th e fal le n tr ees ha ve to be 
sawn through. W orker s are a lso d isinclined to work un der po iso ned t im ber in 
a breeze . 

All types o f es ta blished shade wou ld be so wn o r plant ed so me six to n ine 
mo n th s before sowing o r p lan t ing th e coco a . 

T he foll o win g typ es o f s hade ha ve been tri ed :-
Leucaena glauco ileucoccpltala i va r. H a wa ii. T he seed was ho t-wa ter o r ac id­

tr ea ted and sown in e ither the fut ure cocoa rows, or in th e interrows a t a bo ut 
10 Ib. / ac re . (This h ig h ra te was used to force t he pla nts to he ig ht a nd to pre ven t 
bushy growt h with ea rly seed ing) , O ne row eve ry o t her cocoa in te rr o w has 
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Cocoa planted i ll / 965 under vigorou» 
hedg ero ws oj Albinia. 

been tried . 1nocula t ion with the sp ec ific Rhizobium ma de a marked differ ence 
o nly when normal g rowth was ver y poo r. The row s mu st be clea n-weeded for 
t hree mon th s for success ful development. We suspec t po or g ro wth to be 
rela ted to more acid so il conditions . 

The prob lem with thi s shade lies in ge t t ing rid o f it when yo u wa nt to, wi t ho ut 
k illing the cocoa . It see ds profusely. Wh en cu t a bo ve o r a little below g ro und 
it regene ra tes. While the planted ro ws are defo liated by 2,4, 5- T , th ey recover. 
Treat ing the bark with sodi um a rse nite past e wo rks but is time-consumin g and 
cos t ly. 

Lcucaena lcucocephala va r. G uat emal a and E l Sa lvad o r h ave been in tr od uced 
but not ye t grown as shade for coc oa . 

Gliricidia sp . This can be established fro m cuttings bu t ca re mu st be taken 
not to br uise the bark. R ou gh handlin g a nd thrusting t he five-foo t p iece in to 
the gro und resu lts in a poo r take . lt h as proved a successful sh ad e planted at 
lO' x 10 ' and s ubseq uent ly lo pped a nd /o r th inned. Rin g barkin g a nd sod ium 
a rse nite kill s it. It can s uffe r from the a phid /a n t/ sooty mould co m bina t ion 
res ulti ng in de folia tion and t he soo ty mould sprea d ing to the co coa, but band­
pa intin g th e Glir icidia with dieldrin aga ins t an ts may have reduced one out brea k. 
Some w ind dama ge occas iona lly occ urs , the w ho le tr ee be ing blown over. We 
wo uld use thi s a gai n in new plantings and it is well s uited for supplying sha de 
where the cocoa ca no py has o pened . 

Pap aya, Car ica papaya , and o ld ab aca , Musa textilis va l'. T ango rigon ha ve 
been t r ied as nurse c rops on a sma ll sca le. Both a ppea red satisfactory bu t th e 
a bac a mu st be removed wit hin 18 months. 

Tree cassava , M anil iot sp ., was t r ied an d was no t lik ed as be ing co mpe t it ive, 
a nd it is d ifficu lt to co ntro l t he level o f sha de due to rapid regr owth . 

All th ese are lo w-shade t rees . Fo r genera l red uct io n o f wind so mething talle r 
is desir ab le . 

Erythrina sp , has been fou nd to be subject t o a co llar r ot and to be parti cul arl y 
susce ptib le to a rse nite damag e . 

Sarn an , Entero lobium sama n, grows well but gives too heav y a sha de, a nd is 
d ifficu lt t o k ill. 

The rela t ive mer its o f Alb izzia and t he sma ll and large lea ved Park ia (though t 
to be Alb iz zia fa lcata , Park ia speciosa an d Parkia ja vanicai are var iable a nd 
debat able . Albizz ia gives a light sha de bu t is subject to tr unk sna p a nd ha s 
bu lky t imb er, so th at whe n it fa lls or is t hinned it ca uses da mage. Both th e 
Parkia, es pec ially the sma ll-leaved o ne , are less vigo ro us but more d ifficult to 
es ta blish. Th ey see m particu lar ly subjec t, wh en planted singly, to caterpillar 
an d bag-worm da mage. However , th e timber o f the g rown tre e is less bulk y 
a nd they are like ly to be lo nge r lived than the A lbinia. a nd better suited as a 
lo ng-te rm h igh co coa sha de. 

O ne poss ibilit y wh ich is under tr ial is to sow see d between th e row s o f cocoa 
and th in subseq uently, A lterna te row s o f A lbiz zio and Parkia mi ght be tr ied , 
po iso ning ou t the A lbin ia and th in ning the Parkla. A ll a re easy to thin wi t h 
a rsenite . O ne possible di fficulty is t hat high sha de ma y tend to inc rease t he 
leve l o f ro den t da mage. 

In co nc lus io n, Leucaena wo uld onl y be used on a limit ed sca le, if a t a ll. 
A lbizzia a nd Park ia woul d be used. sown in rows up to th e lim it of th e local see d 
supply, a nd Gliricidia used for the remainde r o f t he a rea . A small a rea of 
Papaya m ight be t ried . JI' a bac a were to be rep lanted t o cocoa , th e cocoa wo uld 
be planted in part o f the a rea . d irect int o t hinned abaca . 

Spa cing 
The spac ing c hosen is a lways a matter o f compromise between such fact or s as 
yield per ac re , co sts o f p lanting, weeding a nd harvesting. speed in ach iev ing a 
closed ca no py a nd the necessit y o f supplying losses, the likel ihood a nd freq uency 
o f spray ing aga ins t pest s such as ca ps ids and diseases suc h as blac k pod , a nd the 
pr oport ion o f th e cro p bo rne o n th e t runk as o p po sed to the I'an br anches. 
Severa l spac ings have been t ried, ra ng ing fr om 12 ' x 12' to 5 ' x 5'. We wou ld 
favou r 10 ' x 7' as about right for Amelonado. However, the new Amazon 
crosses will certai n ly req uire a d iffere nt and w ide r spacin g a nd, as th e ha bits of 
gro wth o r the new mat e r ia l in o u r cond itio ns is no t yet ful ly know n, this w ill 
mak e th e cho ice of spac ing a p roblem. 

Plan ting M aterial 
Variety, It is u nlikely tha t Trin itari o wo uld fea ture to any grea t ex te n t in new 
plantings becau se o f the spec ialised nat ure of th e mark et a nd th e need to secu re 
a tt ractive ma rket ing arrangement s. Further, the prem ium in price is un like ly 
t o be wort h the rela t ive Jack o r vigo ur' a nd lower yie ld s, 

A rnelo na do has served us well. H owever, the ne w A me lona do x A mazo n 
an d A ma zo n x Amazo n mat e ria l, su p pl ied fro m t he Cocoa Resea rch Stat io n, is 
mor e vigo ro us a nd there is no good ind ica t io n that thi s vigo ur is not re la ted to 
h ighe r yields . W hile it i ~ earl y days yet, AM L x PA 7 is o uts ta ndi ng ly vigo ro us 
and precocious. T he new ma terial wo u ld ha ve a strong claim for incl us io n in 
a ny new pl ant ing, par ticul arl y in a reas no t we ll su ited t o A me lo nado. 

Seed and Seedlings. Seed a t sta ke has been successful whe re co co a thri ves . 
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Three seeds wer e used per poi n t, t hinned to one . T h is is sa tis fac tory for new 
p lan tings provided suitable cheap seed is rea d ily a vailable . M 

Seedlings have a lso g rown well. These are used fo r su p p lies , for areas 
unsuited for seed a t s take and if seed was expensive o r not eas ily obtainable. C. 
T hey are grown u nder shade w h ich is light ened wi th th e a pp roac h o f planting. Pic 

Wi re ba sket s ha ve been used fo r seedl ing s. They would no t be used again, 
as p lanting from such ba skets ta kes 10 0 much t ime an d invol ves too much 

M o 
d ist urbance o f the plant. Black poly ba gs wou ld be use d wi th dra inage pe r ­

Amforations in the bo ttom ha lf, s ize 7" w ide by 12" de ep whe n la id flat. Th is size 
dise

is th ought to g ive the best co mprom ise in o ur condit ion s betwee n the s ize of 
1ba g 10 be carried, co st , size o f pl a nt and t ime the pla n t can be left in th e nursery .
 

F e rti liser was o n ly used in th e nursery when th e seedli ngs loo ked back wa rd or 
was
 
dis e 

o ff co lou r. As in t he past , the seed lings wou ld be planted ou t at three to five 
Ver 

m o nths from the sowi ng of the see d , a nd , at th e ti me of pla nt ing, ho les wou ld 
rep, 

be du g the siz e of the ba g . Con solida t ion is im porta n t. 
Wherever po ss ible th e n u rsery was si ted nea r th e clea r ing o r area 10 be 

out: 
1su pp lied . Such s iti ng red uced roa d t ranspo rt fo r wh ich a l ight tr actor and tra ile r 

bee
wer e used . T he seedlings we re ca rr ied fro m th e roads ide to planting points in 

ca u 
two conta iners s lu ng fro m a shou lde r s t ick. If the re was a d rought wa ter wa s 

loss brought by tanke r. r 
Sutnmary exp 

The so il, cl imate a nd yie lds of cocoa fro m the existi ng 1,500 a cr es o f cocoa 011 bra 

Borneo A baca Ltd.' s es ta tes are de scribed. low 

I t is su ggested th at cocoa sho u ld be grown in as much s un ligh t as possible. attr 

Techniques s hou ld be gea red to th is objecti ve. du r 

Meth ods of es ta b lish me n t Which, based o n pa st experience, would be used in is tl 

any ne w plantings, a re descr ibed and discussed . 
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