
Estimate for Painting of Dining Haiis and Kitciien of Canteen at R . R . I . I

DETAILED ESTIMATE

SIno Item Quantity Unit Rate Amount

Schedule'A ' ( KPWD 2010 Scheduie of Fates)

1) Painting with ready mixed Plastic Emulsion 
paint of approved quality and colour, as 
specified, one coat, to old wall surfaces , 
after rubbing with sand paper and cleaning 
the surface, etc. complete at all levels

250 m2 19.40 4850

2) Whitewashing , 2 coats , on old surface, 
after cleaning the surface with sand paper 
and brushes etc. complete, at all levels

400 m2 6.60 2640

3) Painting with Synthetic Enamel Paint, 
on old surface of woodwok / ironwork, 
after rubbing with sandpaper and cleaning 
the surface etc. complete at all levels

200 m2 23.80 4760

5) Polishing with French Polish , 2 coats , on 
old surface of woodwork, using approved 
quality polish, after rubbing with sandpaper 
and cleaning the surface etc.

Total Schedule 'A'

30 m2 14.15 425

12674.50
Add Tender excess @ 50% 6337.25

19000.00
Schedule 'B'

4) Painting with ready mixed Plastic Emulsion 
paint of approved quality and colour, as 
specified , to old wall surfaces ,for second 
or for each succeeding coat, at all levels

250 m2 23.00 5750

24750.00

Painting Canteen • estim ate. x)s
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COCOA.
{T heobrom a cacao).

T his leaflet is be ing  pub lished  in  o rd e r to  p resen t, in 
condensed fo rm , in fo rm atio n  on th e  p lan tin g  and  cu ltiv a tio n  o f 
cocoa. I t  m u s t be poin ted  ou t, how ever, th a t  th e  m ethods 
described  are , in  th e  m ain , th o se  w h ich  have  been found  m ost 
successfu l in  o th e r coun tries. E xcep t fo r  th re e  sm all plo ts 
p lan ted  by  th e  D ep artm en t o f A ^ c u l t u r e  betw een 1934 and 
1940 th e re  a re  no a re a s  o f cocoa in  b ea rin g  in  M alaya a t  th e  
p re se n t tim e  (1949), th o u g h  num erous tr ia l  p lo ts have recen tly  
been  p lan ted . T h ro u g h o u t th e  co u n try  th e re  a re  to  be found  
iso lated  tre e s  o r g ro u p s o f tre e s  o f th e  old red-podded V enezuelan 
C riollo  cocoa w hich used to  be g ro w n  in  Ceylon and  J a v a  and  
w h ich  m u s t have found  its  w ay to  M alaya m ore th a n  60 y ea rs  
ago. T h is  cocoa, being o f a  special q u ality  w ith  lim ited  dem and, 
should  n o t be used fo r  g en e ra l p lan tin g . A rran g em e n ts  a re  
being  m ad e  to  im p o rt su itab le  ty p e s  of p la n tin g  m a te ria l and 
in  th e  m ean tim e all p lan tin g s  a re  be ing  estab lished  fro m  pods 
h a rv es ted  fro m  th e  Depai*tm ent’s p lo ts on A g ric u ltu ra l S ta tio n s  
a t  S erd an g  and  C heras in  Selangor, and Tem erloh in  P ahang . 
T he  tre e s  in  th ese  p lo ts a r e  o f T rin ita r io  ty p e  p roduc ing  cocoa 
know n  in  th e  w o rld 's  m ark e ts  a s  ‘ fine

Description of Types.

T h ere  a re  tw o species o f T heobrom a  w hich  p roduce com­
m erc ia l cocoa: (1) Theobrom a pentagon.a, an d  (2) Theobrom a  
cacao.

Theobrom a pentagona  is  grow n only in  C en tra l A m erica 
an d  is o f little  com m ercial im portance. Theobrom a cacao is  a  
species o f m any  d iffe ren t ty p es  d iffering  in  th e  size and  shape 
o f th e  tre e , th e  colour and  shape o f th e  pod, and  th e  q u ality  o f th e  
bean  etc. T hese  ty p es  h y b rid ise  read ily  an d  in te rm ed ia te  fo rm s 
a r e  freq u en tly  found.

T he ty p es  w ill be considered  in  th re e  g ro u p s : (a )  Criollo,
(b ) F o ras te ro , and  (c) T rin ita rio .

(a )  Criollo.

A fa ir ly  d is tin c t ty p e  ch a rac te rised  by plum p, ro u n d  beans 
w h ich  a re  w h ite  in  c ross sec tio n ; by pods w h ich  generally  tai>€tf 
to  a  p o in t an d  w hich a re  som etim es s lig h tly  curved  o r assy m etri-  
c a l;  and  by  f r u i t  w alls, w hich  have  te n  d is tin c t fu rro w s, a re  
r a th e r  ‘ w a r t y " and  can  be easily  cu t. T h ere  a re  m any  local 
ty p es, an d  th e  i>ods th o u g h  usually  red  a re  som etim es yellow.

T he C riollo ty p e  is  sa id  to  be less v igorous th a n  o th e rs  an d  
to  dem and  h ig h e r fe r t il i ty  conditions. I t  p roduces a  cocoa 
w hich  is o f exceptional q u a lity  b u t  dem and is  lim ited  a s  i t  is 
on ly  u sed  fo r  g rad in g  and  flavouring  ce rta in  classes o f chocolate.



(b ) F orastero .

A ll ty p es  o f cocoa o th e r th a n  C riollo m ay bfi includsd  as 
F o ras te ro s . T he  beans in  cross sec tion  a re  generally  purp le  
a n d  m ay  be ra th e r  flat. T he  pods a re  sm ooth o r less w a r ty  th a n  
Criollo, an d  th e  fu rro w s  a re  n o t so d e e p ; th ey  a re  g en e ra lly  n o t 
so long a s  C riollo an d  have  a  b lu n t end.

A m azonian  F o ra s te ro s  a re  th e  ty p es  m ostly  g row n  in  W est 
A frica  an d  B razil. T hey  produce cocoa classified com m ercially  
a s  ‘ O rd in a ry

(c) T rin ita rio .

T h is  is  no t s tr ic tly  a  v a rie ty  b u t a  nam e fo r  a  m ix tu re  o f  
ex trem ely  d iv erse  elem ents. In  T rin ita r io  cocoa th e  v ario u s  
ch a ra c te rs  o f  Criollo and  F o re s te ro  m ay be found  in  every  com bi­
n a tio n . T he q u a lity  o f T r in ita r io  cocoa is  th e  q u ality  o f th e  
n a tu ra l m ix tu re  o r  blend. T he q u ality  o f th e  co n stitu en t 
elem ents v a rie s  f ro m  v ery  h ig h  to  v ery  low. T h ere  is  a lso  a  
w ide v a r ia tio n  in  y ield ing  pow er.

T r in ita r io  cocoa is  g ro w n  in  th e  W est Indies, Ceylon an d  
Ja v a  an d  th e  p roduce is  classified com m ercially  a s  ‘ F in e

Soils.

I t  is  no t y e t possible to  say  w hich  soils w ill p rove su itab le  
fo r  cocoa in  M alaya. In  general i t  m ay  be sa id  th a t  cocoa 
re q u ire s  a  com para tive ly  r ich  soil w hich  can  be well d ra in ed . 
T he  p oorest ru b b er-p ro d u c in g  a re a s  a re  un likely  to  be able to  
su p p o rt cocoa. I t  is expected  th e re fo re  thiat soils derived  from  
igneous rocks, p a r ticu la rly  P ah an g  volcanic an d  finer-g rained  
g ra n ite  soils, a r e  likely  to  prove m ost su itab le  an d  th a t  m uch 
g re a te r  success m ay  be expected  on a re a s  oi>ened fro m  ju n g le  
th a n  on  a je a s  w hich  have  a lread y  been u n d e r cu ltiv a tio n  fo r  
m any  y ea rs . I t  m ay  be possible to  g row  cocoa sa tis fac to rily  
on  coasta l clays b u t, i f  so, i t  is  c e r ta in  th a t  th e  d ra in a g e  o f these  
soils w ill Have to  be p ro p e rly  m ain ta ined . Cocoa w ill no t 
to le ra te  w ater-logged  conditions. R eg ard in g  th e  physical com­
po sition  o f cocoa so ils  V an  H a l l ( l )  w rite s  th a t  “ d iffe ren t cocoa 
soils show  in  th is  re sp ec t g re a t  differences, an d  th e  p lan t canno t 
be sa id  to  p re fe r  th e  sto n y  soil o f S an  Thom e, th e  heavy  alluv ial 
c lay  o f S u rin am  o r th e  volcanic, porous soil o f th e  A ntilles and 
J a v a

P ropaga tion .

Cocoa is  usually  ra ised  fro m  seed, b u t in  th e  W est Ind ies, 
w h e re  h ig h  y ie ld ing  clones hav e  been estab lished , vege ta tive  
p ro p ag a tio n  by  m eans o f cu ttin g s  is  being w idely p rac tised . 
B u d g ra f tin g  b y  th e  modified F o rk e r t  m ethod is also possible an d  
th is  is  used chiefly fo r  es tab lish in g  m ultip lica tion  n u rse rie s  fro m  
-which cu ttin g s  a re  subsequen tly  tak en  fo r  p lan tin g  in  th e  field.



F o r  som e y ea rs  to  come, and  u n til h ig h  y ield ing  clones have  been 
selected and proved, p ro p ag atio n  by seed will be th e  s tan d a rd  
m ethod  in  M alaya, and i t  is  n o t proposed in  th is  leaflet to  describe 
in  de ta il th e  technique em ployed in  s tr ik in g  and  ra is in g  th e  la rg e  
q u a n titie s  o f c u ttin g s  w hich a re  req u ired  fo r  p lan tin g  su b s ta n tia l 
ac reag es  o f cocoa. A s soon as h ig h  y ield ing clonal m a te r ia l is 
available, how ever, a  special leaflet on p ro p ag atio n  will be issued. 
In  th e  m ean tim e w ork on v eg e ta tiv e  p ro p ag a tio n  tech n iq u e  is 
g o ing  ah ead  an d  in itia l t r ia ls  o f b u d g ra f tin g  an d  th e  s tr ik in g  
o f c u ttin g s  h av e  been successful. T h e  im p o rtan ce  o f th is  w ork  
can n o t be over-estim ated  since seedling  tre e s  a re  ex trem ely  v a r ia ­
b le in  y ield  and  pod ch a rac te rs , and  g re a tly  enhanced y ields can 
be expected  w hen clonal m a te r ia l becom es available .

Several m ethods o f p ro p a g a tin g  fro m  seed have been 
em ployed. A lthough  i t  is possib le u n d er fav o u rab le  circum ­
stan ces  to  ra is e  p lan ts  fro m  seed a t  stake , ra ts , m ole c rick e ts  
an d  o th e r  p e s ts  have  been found  to  be v e ry  d e s tru c tiv e  o f  th e  
young  p lan ts  (1 ) , an d  if, a s  in  M alaya, i t  is d esirab le  to  conserve 
p la n tin g  m a te ria l a s  f a r  a s  possible so th a t  th e  m axim um  acreage 
can  be p lan ted  w ith  th e  seed availab le , th en  th e  p rac tice  o f a’ais- 
in g  seedlings in  n u rse rie s  is  to  be p re fe rre d . F u r th e r  
ad v an tag es  o f  n u rse ry  p ro p ag a tio n  a re :  (1) selection o f seedlings 
can  be u n d ertak en , w eak  p la n ts  b e ing  re jec ted , an d  (2) th e  young  
tre e s  can  be p lan ted  o u t in  ca refu lly  p re p a re d  p lan tin g  holes a t  
ju s t  th e  r ig h t  tim e  (a t  th e  b eg in n in g  o f th e  w e t season) and  
u n d e r th e se  conditions th e  m axim um  in itia l g ro w th  can  be 
expected. T he ad v an tag es o f  sow ing  a t  s tak e  a re , o f course, 
s im plicity  an d  low  cost.

T he m ethod w hich h a s  been  em ployed successfully  fo r  
ra is in g  b a sk e t p lan ts  in  th e  n u rse ry  is a s  follows.

(a ) S o w in g  in  G erm ina tion  S a n d  Beds.

B est re su lts  a re  ob tained  by  using  sand  ’.s 3 ft. w ide x  10 
o r l i f t ,  long X 1 ft. deep. C oarse r iv e r  sa*m is used. H eavy 
sh ad e  is req u ired  w hich m ay  be n a tu ra l, i.e. ru b b e r, o r artific ial, 
Le. a t ta p s . W ire  n e ttin g  covers a re  desirab le  if  th e re  is  an y  
chance o f dam age by r a ts  o r  o th e r an im als.

T he f ru i ts  a re  opened by m ak in g  a  lo ng itud ina l c u t a n d  th e  
tw o  halves o f th e  shell a r e  pulled a p a r t ; th e  seeds, em bedded in  
a  m ass o f m ucilage, should  th e n  b e  tak en  out. F o r  good 
g erm in a tio n , pods should n o t be k e p t longer th a n  14 days a f te r  
h a rv e s t in g ; g e rm in a tio n  fa lls  w ith  th e  leng th  o f s to rage .

Seeds usually  come aw ay  easily  fro m  th e  shell in  a  firm  m ass. 
T hey  should  be carefu lly  sep a ra ted  one fro m  th e  o th e r b u t no 
a tte m p t should be m ade to  rem ove th e  m ucilage. T hey  a re  
im m ediately  p lan ted  in  san d  beds in  row s 2 ins. a p a r t ,  1 in . a p a r t  
in  th e  row s, an d  in . deep, an d  w ith  th e ir  long ax is  horizon ta l. 
T hey  a re  th e n  w a te red  heav ily  an d  shade is p laced over them . 
W a te rin g  is th e re a f te r  ca rried  o u t tw ice daily  in  d ry  w eather.



G erm ina tion  beg ins on th e  8 th  day  and con tinues to  th e  30th  
d a y ; la te r  g e rm in a ted  seedlings ap p e a r w eak er th a n  th e  o th e rs  
an d  m ay  n o t be w o rth  using . A s soon as  th e  cotyledons a re  
above g round  th e  seedlings should be tran sp lan te d  to  baske ts .

(b ) T ra n sp la n tin g  to B a ske ts .
T he s tan d a rd  b ask e t used by. th e  D ep artm en t is  9ins. 

d iam e te r  a t  th e  top, 4 to  4V^ins. a t  th e  bo ttom  and  9ins. h igh . 
S m alle r b ask e ts  can  be used b u t bam boo p o ts  a re  not 
recom m ended.

A  m ix tu re  o f 1 p a r t  c a ttle  m anure , 1 p a r t  coarse sand  and  1 
p a r t  ju n g le  soil is considered to  be th e  b e s t to  use. T hese 
in g red ien ts  should  be well m ixed before th e  b a sk e ts  a re  filled.

A  sm all s tick  is  used to  lever th e  seedling  o u t o f  th e  sand  
beds. T he shoo t should be g rasp ed  firm ly an d  ca re  ta k e n  n o t to  
dam age th e  seed ling  w hen i t  is  lifted  and  placed in  th e  p repared  
b ask e ts . P a r tic u la r  ca re  should be ta k e n  to  see : (1) t h a t  th e  
co ty ledons a re  n o t broken  off;  (2) th a t  ro o ts  a re  n o t b en t o r 
in v erted  ( th is  can  be avoided by  m ak in g  a  su itab ly  sized hole 
in  th e  b a sk e t soil and  carefu lly  in se rtin g  th e  roo t in to  i t ) ; and 
(8) th a t  s tem s a re  u p rig h t.

(c) B a ske t N u rseries ,
H eavy  sh ad e  is requ ired . T he  D ep artm en t h a s  used  a t ta p  

“ lean -to  ” sheds w ith  th e  ro o f sloping back  fro m  abou t 7 ft. 
above g round  and  th e se  h av e  proved v e ry  successful, b u t  th e  
sh ad e  o f ru b b e r tre e s  m ay  also be used. Seedlings su ffer if  
exposed to  d irec t su n lig h t fo r  m ore th a n  one o r tw o  h o u rs  per 
day .

Seedlings should  be w ate red  im m ediately  a f te r  tran sp lan tin g  
and  subsequen tly  tw ice a  day  if  u n d er a t ta p  shade. T he 
seedlings will be read y  fo r  tra n sp la n tin g  a f te r  4  to  6 m onths.

A n  A lte rn a tiv e  M ethod.
A n o th er m ethod  o f ra is in g  n u rse ry  seedlings is  by  d irect 

p lan tin g  in  n u rse ry  beds, th e  seeds being spaced 1ft. ap a rt. 
T he beds m u s t be well cu ltiva ted , well m a n u r ^ ,  and  com pletely 
shaded  w ith  a  roofing o f palm  leaves. T he young p lan ts  m ay 
be tran sp la n te d  w hen ab o u t 4 to  5 m o n th s old o r  th e y  m ay  be 
le f t  in  th e  n u rse ry  a s  long as 12 m onths. T hey  a re  th e n  dug 
o u t carefu lly  w ith  a  ball o f e a r th  and  tra n sp lan te d  in to  a 
p rep ared  p lan tin g  hole. T h is  m ethod  h as  n o t  y e t been tr ie d  in  
M alaya, and, in  o rd e r to  conserve p lan tin g  m a te r ia l th e  ra is in g  
o f p lan ts  in  b ask e ts  is  th e  m ethod  being p rac tised .

P la n tin g  in th e  F ield and  th e  P rov ision  o f Shade.
Cocoa is u sually  p lan ted  in th e  field a t  ab o u t 12 x  12 f t . ,  and 

v ario u s p lan ts  a re  used to  provide bo th  tem p o ra ry  and  p e rm an en t 
shade . In  a  few  co u n tries, how ever, m uch closer p lan tin g , 6 o r  
8  f t .  a p a r t ,  is  used an d  w ith  th is  close p lan tin g  p e rm an en t shade 
is  o ften  dispensed w ith . T em porary  shade is considered



essen tia l. V an  H all (1) m en tions th a t ,  a lth o u g h  cocoa h as  been 
g ro w n  w ith o u t tem p o ra ry  shade in  a  few  a re a s  in  B raz il and 
E cuador, i t  can n o t be recom m ended. C heesm an  h a s  s ta te d  th a t  
cocoa m u s t have  sh ad e  and  p ro tec tio n  w hen young. (4)

W hen p la n tin g  in  th e  field, norm al p lan tin g  holes 2 x  2 x  2 f t .  
a r e  su itab le . In  th e  case  o f new ly cleared  land, ju n g le  mould 
m ay  be used  to  fill th e  holes, b u t in  prev iously  cu ltiv a ted  a reas  
i t  is n ecessa ry  to  o b ta in  tu r f ,  w eeds o r an y  su itab le  g reen  
m a te ria l and to  m ix  th em  w ith  c a ttle  m an u re  o r com post. TTie 
seed ling  m ay  be p lan ted  w hile s till in  i ts  b a sk e t a s  th e  la t te r  
will soon ro t  aw ay  b u t, provided th e  ball o f e a r th  is  n o t broken  
in  th e  process, i t  m ay  be p re fe rab le  to  sp lit  an d  rem ove th e  
b aske t.

I t  is u sua lly  considered n ecessa ry  to  p rov ide tem p o ra ry  
sh ad e  in  tw o  s tag e s  w hich  m ay  be te rm ed  p rim a ry  and  secondary.

P H tn a ry  o r  “ G round Shade  ” .

T h is can  be provided by  th re e  m ethods.

(1 ). P la n tin g  low  g ro w in g  food crops such a s  kelad i and  
tap ioca . T h is  is  com m on p rac tice  in  m any  o f th e  o lder cocoa 
g row ing  co u n tries b u t  i t  is  c lea r t h a t  th is  m ethod  is  only su itab le  
w hen  th e se  crops will g ive w orth -w hile  y ields w ith o u t m an u re  
and  w h ere  a  re ad y  m a rk e t is  availab le fo r  them .

(2 ) . P la n tin g  b u sh  covers such  a s  T ephrosia  Candida, 
T ephrosia  vogeliU Cajanua indicuSt C rota laria  anagyroideSt 
C rota laria  usaram oensis  and  Cassia m im osoides. ' T he C ro tala- 
r ia s  a re , in  M alaya, su b jec t to  a  r u s t  (M aravalia  crotalariae) 
an d  fo r  th is  reaso n  o ften  fa il to  p rov ide th e  req u ired  shade. 
A lth o u g h  in  som e coun tries  row s o f th e se  covers a re  p lan ted  a s  
close a s  2 f t.  f ro m  th e  cocoa row s, ea rly  experience in  M alaya 
in d ica tes th a t  3 ft. is th e  m in im um  and  probab ly  4 to  5 ft. is a  
m ore su itab le  d istance . To o b ta in  m axim um  sh ad e  th e  row s 
should  be  p lan ted  n o rth  and  sou th , a lth o u g h  w hen th e  land is a t  
a ll steep , co n to u r p lan tin g  will be  desirab le .

(3 ) . Supp ly ing  rin g s  o f palm  leaf shade around  th e  p lan ts  
u n til th e  secondary  shade p lan ts  a re  sh ad in g  th e  cocoa. T h ere  
a re  ind ications on m any  p lo ts  in  M alaya th a t  b u sh  covers p roduce 
a  re ta rd in g  effect on th e  cocoa and th a t ,  w here  b ush  covers have  
been dispensed  w ith  and palm  lea f sh ad e  provided, b e t te r  g ro w th  
h a s  been m ade.

T he  b u sh  Leucaena glauca  is  also o ften  used  a s  a  p rim ary  
sh ad e  and m ay  be allowed to  grow  u p  and  ta k e  over th e  
fu n c tio n s o f a  secondary shade. I t  h a s  been p a rtic u la rly  popular 
in  Jav a .

Secondary Shade,

M ore com m only secondary  sh ad e  h a s  been provided  by 
b an an as  o r  G lir id d ia  m actdata , th e  fo rm e r being  popu lar in  th e  
W est Ind ies and  S ou th  A m erica. W ell filled p lan tin g  holes 
should  be used  fo r  b o th  th e se  p lan ts . W hen  p lan tin g  b an an as



i t  will bfe b e s t to  choose a  ta ll v a rie ty , such  a s  pisang em bun, 
th e  f r u i t  fro m  w hich finds a  read y  m ark e t. GUricidia is 
p lan ted  b y  m eans o f 6 ft. cu ttin g s  w hich a re  p laced uprig 'h t in 
th e  p lan tin g  holes. Shoots soon ap p ear a t  th e  top  o f th e  cu ttin g s  
an d  in  th is  w ay leafy  b ran ch es a re  produced a t  a  h e ig h t w here 
th e y  can  g ive  good sh ad e  to  th e  cocoa. I f  th e  cocoa is  to  be 
p lan ted  a t  12 x  12ft. th e  secondary  shade p lan ts  should be 
p lan ted  6 ft. fro m  i t  bo th  w ith in  and  betw een  row s and  th e re  
will th e n  be tw ice a s  m any  secondary shade p lan ts  a s  cocoa 
p lan ts . I f  th e  cocoa is p lan ted  a t  8 x  8 ft, i t  will only be 
n ecessa ry  to  p lan t one secondary shade p lan t betw een  th e  row s 
in  th e  c e n tre  o f each sq u are  fo rm ed  by  4 cocoa tree s . T h e  tw o 
m ethods a re  show n d iag ram atica lly  below.

(i) Cocoa p lan ted  (ii) Cocoa p lan ted
12 f t .  X 12 f t .  8 f t .  X 8 f t .

X X X X X X X

X X X X X X  X

X X X X X X  X

X X X  X

X = cocoa tre e _ b an an a
S tan d  p e r  a c re : S tand  p e r a c re :

Cocoa 302 Cocoa 680
Secondary sh ad e  605 Secondary shade 680

T e r tia ry  or P erm a n en t Shade,
I t  will be necessary  in  M alaya, if  p e rm an en t sh ad e  is found 

desirab le , to  find a  su itab le  species w hich will grow  reasonab ly
quickly b u t w hich w ill also la s t well an d  will no t succum b to
d isease . A t p re sen t th e  follow ing species a re  considered to  be 
w o rth  try in g :

E n tero lo h iu m  sam an  (R ain  tree )
P elto p h o ru m  fe rru g in eu m  (B a ta i)
P a rk ia  speciosa  (P e ta i)
A lb izz ia  odora tissim a  ^
P a rk ia  R o xb u rg h ii
A d en a n th e ra  pavon ina  (Saga)
[A lb izzia  fa lca ta  (m oluccana) is  being  tr ie d  in  some 

o f th e  e a rlie r  p lan ted  p lo ts b u t ow ing to  i ts  h a b it o f d ropp ing  
b ran ch es and  i ts  su scep tib ility  to  roo t d isease  i t  is n o t now 
recom m ended fo r  tr ia l.]

T hese shade tre e s  should be p lan ted  in  well m anured  
p lan tin g  holes since i t  is essen tia l th a t  th e y  should m ake good 
g ro w th  and  be sh ad in g  th e  cocoa by th e  tim e th e  secondary  
sh ad e  h a s  been crowded ou t by th e  cocoa.



 ̂ T h ere  is  an o th e r m ethod  o f es tab lish in g  cocoa in  th e  field 
w hich h a s  been used  in  W est A frica  w hen opening new  a reas  
fro m  ju n g le . In  th is  m ethod  th e  tre e s  w hich fo rm  th e  ta lle s t 
canopy a re  le f t  s tan d in g  and  all th e  o th e r  v eg e ta tio n  is rem oved 
and  replaced by  cocoa. T em porary  side sh ad e  is  u sually  provided 
by  p lan tin g  b an an as, G liricidia  o r  tap io ca  a ro u n d  th e  p lan ts , 
th o u g h  an  a t te m p t is  now being m ade to  leave such  a n  even 
to p  shade canopy th a t  o th e r  p lan ted  sh ad e  will be unnecessary . 
U nder th is  sy s tem  fo re s t  seedlings a re  also encouraged  to  grow  
in  o rd e r th a t  th e re  m ay  be rep lacem en ts  fo r  th e  b ig  ju n g le  
tre e s  w hich fro m  tim e  to  tim e will fa ll. T he whole sy s tem  is 
based  on th e  sound th eo ry  th a t  i t  is desirab le , as f a r  a s  possible, 
to  m a in ta in  th e  soil u n d is tu rb ed  and  in  th e  sam e condition 
a s  i t  w as in  th e  o rig in a l jungle.

Cultivation and Maintenance of the Mature Plantation.
L ittle  can  be sa id  o f th e  tillag e  and  w eeding req u irem en ts  

o f a  m a tu re  cocoa p lan ta tio n  since w ide diiTerences o f view  and 
o f p rac tice  ex is t in  th e  m ain  cocoa g row ing  coun tries. W hile 
in  m any  co u n tries tillag e  is held  to  be superfluous i t  is  o f 
in te re s t  to  no te  th a t  in  S u rinam  on heavy  clays i t  is reg ard ed  
a s  beneficial.

W ith  re g a rd  to  weeding, clean  w eeding, selective weeding, 
and  slash in g  have  been p rac tised , th o u g h  th e  fo rm e r is  no t 
now a t  a ll com m on. A nr occasional s lash in g  will p robab ly  be 
sufficient in  a  well g row n m a tu re  p lan ta tio n  w here  th e  tre e s  
a re  covering  th e  ground , and  indeed th e  sh ad e  m ay  be so heavy  
th a t  p rac tica lly  n o th in g  will grow . In  young  p lan ta tio n s , 
how ever, w eeding  policy h a s  to  be g iven  m uch  g re a te r  con­
s id era tio n . I t  is generally  ag reed  th a t  g ra sse s  a re  undesirab le  
and , u n til m ore ex ac t in fo rm atio n  on th e  effect o f w eeds on 
young  cocoa is  availab le , a  sy s tem  of selective w eeding, in 
w hich g ra sse s  a re  e lim inated  and  legum inous creep ers  and 
‘ so f t  w eeds ’ a re  encouraged, is advocated in  com bination  w ith  
re g u la r  close slash ing .

P ru n in g .

T he cocoa tre e  h a s  a  pecu lia r ch a ra c te r is tic  h a b it o f 
g ro w th  o f its  own. T he s tem  grow s s tra ig h t  up fo r  a  period  o f 
ab o u t 12 to  18 m cyiths and  th e n  w hen a t  a  h e ig h t o f 3 to  5 fee t, 
i t  ram ifies fro m  one p o in t in to  3 to  5 m ain  b ranches. T his 
ram ification  is  know n as jo rq u e ttin g . T hese m ain  b ranches 
con tinue to  grow  o u tw ard s  b u t v e rtic a l shoo ts ap p e a r b o th  
on th em  and  on  th e  m a in  stem . T hese v ertica l shoo ts, know n 
as  chupons, will jo rq u e tte  ag a in  to  fo rm  new  b ran ch  sy stem s. 
T he b ra n ch  shoo ls a re  know n as  fa n  shoo ts. I t  o ften  hap p en s 
th a t  la rg e  n u m b ers  o f chupon shoots o r suckers ap p ear fro m  
th e  b ase  o f th e  s tem  and, if th ese  a re  le ft, a tre e  h av in g  a  la rg e  
n u m b er o f m ain  s tem s will be fo rm ed . In  som e coun tries  
such  trees- a re  allowed to  develop, and  in  all cocoa grow ing 
co u n tries tre e s  w ith  tw o o r even th re e  m ain  s tem s a re  qu ite



common. Van Hall (1) points out that if several sterna give 
a higher yielding tree than one stem, then this is only an 
indication that the trees have been planted too far apart. He 
considers that there is only one case where it is necessary or 
desirable to allow a sucker to grow up; this is when the main 
stem has been physically damaged or attacked by insect pests..

Pruning is not recommended before the third year after 
planting out. The tree will develop normally if shade is 
adequate and the soil suitable. After that, regular treatment 
once a year is usually considered desirable though no heavy 
pruning is carried out. The yearly round merely consists of 
removing the base chupon suckers (or “ water shoots ”) close 
to the stem and removing all dead or diseased twigs or branches.

Manuring.
Nothing is known of the manurial requirements of cocoa 

in Malaya. It is generally agreed that if cocoa is going to be 
a successful crop- here it must be capable of growing and 
cropping reasonably well on newly opened land without large 
manurial applications. It may be shown later that manures 
can produce economic responses but if satisfactory gi'owth 
cannot be obtained without them the prospects of cocoa 
growing cannot be regarded as very bright. It may be» well 
worth while, however, to apply a small dressing of artificials 
shortly after planting, and a dressing of 4 ozs. NPK per tree,_ as 
recently recommended by Pound (5) for cocoa in British 
Honduras, may with advantage be applied 3 months after 
planting. A suitable mixture would be as follows:

1 part sulphate of ammonia
2 parts rock phosphate
1 part muriate of potash

Pests.
Of some 60 insects found on cocoa in Malaya, only half a 

dozen have been selected for detailed mention, these being the 
most serious pests in the lield. Pre-war studies were 
summarised by Miller (6).
Leaves and Succulent Shoots. i

The cockchafer, Apogonia cribricollis Burm., is a shiny, 
black beetle 3/8  in. long which feeds on the leaves' from dusk 
onwards through  ̂ the night. By day it lies buried near the 
surface of the soil in which the cream-coloured spherical eggs 
are laid which develop in 7 days into root-feeding “ white 
grubs”. Dusting with DDT and Agrocide 3 or spraying a 
wettable DDT or lead arsenate (1 lb. in 25 gallons of water) 
gives some control but requires repetition in wet weather in 
order to maintain a poisonous deposit on the leaves which may 
be so heavily attacked as to be skeletonised.



The citrus mealybug, Pseudacoccus citri (Risso), is a 
convex, oval insect covered with a fine white powder; it sucks 
sap from the plant and may cause a leaf crinkle or even a severe 
deformation of the shoot. Spraying with White Oil or nicotine 
compounds checks it to some extent but not so rapidly as 
some of the new systemic insecticides such as TEPP or 
Parathion (E605). These pyrophosphates are very strong 
poisons and even at the low concentration of only 1 part in 
3»000 parts of water require most careful supervision in 
application.

The very convex, densely wax-covered mealybug 
Phemcoccu8 iceryoides Green, found more abundantly on dhal 
and other shade crops than on cocoa itself, is also checked by 
pyrophosphate sprays. It is spread by the honey-coloured ant 
Anoplolepis {Plagiolepis )longipes Jerd. which nests in the soil 
and feeds on the sugary secretion of the mealybug.

Stem-Borers,
The red coffee-borer, Zeuzera coffeae Nietn., is the reddish 

caterpillar of a moth with translucent wings spotted with black 
and metallic blue, the body being covered with white hairs. 
Damage consists of tunnels made in stems after the caterpillar 
has hatched from the eggs laid on the bark. Control of all 
internal borers is difficult but injection into the burrows in the 
main stem or branches of a pyrethrum compound such as 
“ Pyrethrex ” is recommended. Injection is best done with a 
hand oil squirter. '

Shot'hole Borers.
Two small brown beetles are found tunnelling in the twigs. 

The larger, measuring 1/8  in. long, is Xylebonts manctis Bldf. 
and the smaller, only 1/20 in. long, is Hypothenemus areccae 
Horn, recorded before the war as a secondary pest in dried pods. 
Control is best attempted by spraying with one of the 
pyrophosphates mentioned under the citrus mealybug.

Pods.
The mosquito bug, Helopeltis tkeobromae Miller, is a 

small green-b^ied plant bug with black and yellow legs and 
long antennae. Damage is caused by the feeding of the 
wingless young and winged adults resulting in small, circular 
black scars on the pods. Heavy attacks lead to decay or 
premature fall of the fruit. Dusting at the rate of 12 tbs. 
per acre with Agrocide 3 at intervals of 6 or 8 weeks has been 
found to be the best treatment. As only a few insects per tree 
can cause severe damage, this dusting must be done very 
thoroughly.

Squirrels can be very troublesome especially in areas close 
to the jungle. They will often destroy large numbers of ripe 
or Immature pods. Shooting is the usual method of dealing



with these animals but eagre traps are cheap and have been 
used very effectively on the cocoa plot at Temerloh (Pahang). 
Rats are also occasionally troublesome and poison baits or traps 
may be used to destroy them. These methods, together with 
periodical systematic searches for holes and nests, usually 
prove effective.

Diseases.
Red root disease, caused by Ganoderma pseudoferreum, is 

the most serious affection of the root system. This fungus 
disease, also common on rubber and tea, kills groups of trees 
by spreading from an initial point of infection by root contact. 
Gliricidia maculata, commonly used as a shade tree, is also 
attacked. All'infected plants should be dug out carefully to 
remove all diseased roots, which should be burnt.

The leaves and stems are commonly attacked by thread- 
blight. The conspicuous white cords of mycelium of this 
fungus spread over branches and leaves and ultimately kill 
them. The disease is disseminated by means of dead leaves or 
small pieces of branches on which the fungus is growing. All 
dead branches should therefore be cut out and burnt.

Red dust is a disease caused by the alga CephaXeuros 
parasiticus. Small round spots are formed on the leaves, and, 
on the branches, cankers may be produced which cause die-back. 
This disease, which can be recognised by the red fructifications 
formed on the underside of the leaf si>ot3 and on the cankers, 
only attacks bushes which for some reason are not making 
vigorous growth. Control can be achieved by'improving grow­
ing conditions.

Very serious diseases attack cocoa in other parts of the 
world but have not been recorded in Malaya. These include 
Witches" Broom disease, caused by the fungus Marasmitcs 
perniciosus, which occurs in Trinidad and South America, the 
virus disease Swollen Shoot which is found only in West Africa, 
and Phytophthora pod rot and canker caused by the fungus 
Phytophthora palmivora which is widespread in cocoa growing 
countries.

Fruiting and Harvesting.
Flowers are borne on the main stem and on the branches. 

A period of months elapses between flowering and ripening. 
A very small proportion of the flowers actually set fruit but 
in most cocoa growing countries fruit is set and pods harvested 
in all months of the year though there will be one or two peak 
periods. Red pods turn orange when they ripen; green fruits 
turn yellow, though in rare cases they-may merely turn a paler 
green. The pods contain from 20 to 40 seeds and 11b. of dry 
cocoa will be obtained from 10 to 12 pods.



Harvesting ot pods within reach can be done with a parang; 
for pods high in the branches a special cocoa hook is required 
which will enable the harvester to cut the fruit stalk by either 
pushing or pulling. A suitable type of blade and hook is 
illustrated below.

H^vesters are usually followed by labourers who gather 
the picked pods into heaps. Lastly the pods are split 
longitudinally for the removal of the beans which are embedded 
in a white mass of pulp.

Preparation of Cocoa Beans for Market.
Cocoa is prepared for market by (1) fermentation, and (2) 

drying.

(1) Fermentation,
This process is carried out in square fermenting or ‘ sweat * 

"boxes about 5 ft. wide and 6 to 7 ft. deep, set in rows of six or 
seven boxes. A ^ood quantity of cocoa is required for the 
fermentation process to proceed satisfactorily. The boxes must 
be filled therefore to a height of at least 3 ft. Fermentation 
proceeds for 5 to 7 days and during this period the sugar in the 
pulp is converted into alcohol, then into vinegar, and finally runs 
off through holes in the bottom of the sweat boxes. The mass 
of cocoa beans and pulp has to be turned daily from one box to 
another in order-: (1) to secure uniformity of fermentation by 
mixing the mass; (2) to prevent the temperature rising too 
high; and (3) to give aeration. In some countries the cocoa is 
washed .after fermentation.

(2) Drying.
Sun-drying is the usual practice and it is often carried out 

on barbecues which can be pushed away on rails under cover 
when it rains. Alternately, movable roofs can be used on an 
immovable flooring.



Yields.
Yields vary widely. The Nigerian standard has been givea 

as about 860 lbs. of dry cocoa per acre. (3). Trinidad average 
yields are said to be not more than 300 lbs. per acre, though 
this includes beans from many very poor and diseased areas not 
really suitable for cocoa. On the other hand good clones have, 
yielded 1 ton per acre or more, and Cheeaman (4) was of the' 
opinion that, unless some unforeseen deficiency is discovered,, 
the Pahang volcanic soils of Malaya should be capable of 
producing yields of this order when planted with the best clones. 
The Department’s plot of 3/ 5th acre, containing 151 trees, at 
Cheras (Selangor), yielded the’equivalent in p ^ s  of 675 Ibs  ̂
dry cocoa per acre in the 12 months February 1948 to January 
1949. (2)
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COCOA.
{Theohroma cacao).

This leaflet is being published In order to present, in 
condensed form, information on the planting and cultivation of 
cocoa. It must be pointed out, however, that the methods 
described are, in the main, those which have been found most 
successful in other countries. Except for three small plots 
planted by the Department of A^culture between 1934 and 
1940 there are no areas of cocoa in bearing in Malaya at the 
present time (1949), though numerous trial plots have recently 
been planted. Throughout the country there are to be found 
isolated trees or groups of trees of the old red-podded Venezuelan 
Criollo cocoa which used to be grown in Ceyloii and Java and 
which must have found its way to Malaya more than 60 years 
ago. This cocoa, being of a special quality with limited demand, 
should not be used for general planting. Arrangements are 
being made to import suitable types of planting material and 
in the meantime all plantings are being established from pods 
harvested from the Department’s plots on Agricultural Stations 
at Serdang and Cheras in Selangor, and Temerloh in Pahang. 
The trees in these plots are of Trinitario type producing cocoa 
known in the world's markets as ‘ fine

Description of Types.

There are two species of Theohroma which produce com­
mercial cocoa: (1) Theohroma pentagona, and (2) Theohroma 
cacao.

Theohrorm ventagona is grown only in Central America 
and is of little commercial importance. Theohroma cacao is a 
species of many different types differing in the size and shape 
of the tree, the colour and shaj^ of the pod, and the quality of the 
bean etc. These types hybridise readily and intermediate forms 
are frequently found.

The types will be considered in three groups: (a) Criollo, 
(b) Forastero, and (c) Trinitario.

(a) CrioUo.
A fairly distinct type characterised by plump, round beans 

which are white in cross section; by pods which generally tap€T 
to a point and which are sometimes slightly curved or assymetri- 
cal; and by fruit walls, which have ten distinct furrows, are 
rather ‘warty’ and can be easily cut. There are many local 
types, and the pods though usually red are sometimes yellow.

The Criollo type is said to be less vigorous than others and 
to demand higher fertility conditions. It produces a cocofc 
which is of exceptional quality but demand is limited as it is 
o^y used for grading and flavouring certain classes of chocolate.



AMENDMENT TO AGRICULTURAL 
LEAFLET No. 27.

C O C O A .
PRUNING.
(Pâ e 7.)

T e e m s  C o m m o n ly  U s e d .

The terms are largely derived from the Spanish but are 
universal in cocoa-growing countries.

A cocoa tree has two distinct types of growth. These are:
Chupons (suckers, watershoota and seedlings).—These grow 

vertically and the leaves are arranged spirally. Buds from 
chupons grow into chupons.

Fans (side branches).—̂ These grow horizontally or mainly so 
and the leaves are arranged in one plane. Buds from fans grow 
into fans.
N o r m a l  G r o w t h .

A cocoa seedling starts off as chupon growth untfl. it reaches 
a height of 2 to 6 ft. Vertical growth abruptly ceases and from 
two to five fan branches are pr(^uced. The point at which this 
change takes place is known a? the Jorquette (pronounced 
Horquette). Jorquetting normally takes place when the plants 
are about to 2 yeare old.

The young tree obtains additional height by one or more of 
the buds below the jorquette sprouting and giving rise to vertical 
chupon growth. These in-turn jorquette to produce more fan 
branches.

A cocoa tree therefore grows up in a series of tiers—chupon, 
jorquette, fans.

Pods are produced on both chupon and fan growths.
A cocoa tree normally rejuvenates itself by the production of 

chupons near the base of the trunk; these, if low enough to the 
ground, will produce their own roots and will eventually replace 
the original trunk.
P r u n in g .

As a generalisation pruning need be confined only to the 
removal of excessive chupon growth. There is no need to prune 
fan growth.

Seedlings.—The aim is to obtain a single stem. Thia will 
occur naturally imless the aj>ical shoot has b^n damaged. If it 
has, then several stems «'ill arise. If the plant is growing 
strongly remove all but the beat of these; if not growing strongly, 
leave the lot until the plant is growing well—̂then prune.

After jorquetting.—Only one or two vertical chupons should 
be allowed to grow through the fan canopy to carry the tree up to 
the next tier. These one.or two should arise just below the 
jorquette. All other chupons (suckers) should be removed.

Chupons at ground level.—If the trees are widely spaced, i.e., 
more than 11 ft. apart, it may be advantageous to leave one or 
two chupons provided they are forming their own roots. Remove 
all others.





UNPRUNED.

Chupon growth 
Fan growth

1st Jorquette

1st Jorquette
N o t e .—Chupon at “a” should have been removed if cocoa at 11 ft. apnrt or less. 

Pruning confined to removal of unwanted chupons (sucker growth).




