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PREFACE

FEE .
g b roy . . .y« Y
'y ot IS L Ot ‘»:h RRA S v o

Cacao was first 1ntroduced into the Phihppmes from Mexico in

IR

N o - I o Lo R R

5 4 4 g s ok

1

1670 Since that time, cacao has been produced here, but not on a com-

- i ‘_ %
' ‘e ;
iyl 2 v - - ,r' ..tlt,s\‘m. 34 “ doie a-‘ s i -t

mercial scale which would support an export industry. Since 1954 the
Philippines has imported approximately four to five million pesos worth

s i - ats
i N . B

i - ' [ * . i e
s

of cacao and cacao products annually. Efficient production of‘ cacao willlj
. . » [

3
‘.
t

help to uplift the economy of the country by savmg the dollars spent for

1mport1ng thls commodity and furnishing an income for the local

o AN

growers. A cacao plantation which is properly managed will earn a very:
3 { P ‘) i

[

high return or profit on the investment. The Philippine National Bank

4y
Y

estimates this return to reach as high as 30,7 percent. There is pre-
. ‘
i
sently a world-wide and local shortage of cacao and it will be many
. . 1 ¥ -
. . C, v
years before production can adequately cope with the demand. .~ This

I
v

ensures a very favorable local market and/orldollar export comm”odity.

The 5011 and climate in many areas of the Phihppmes are 1dea1

for profitable cacao production. It is a crop which lends 1tse1f to farm-

home backyard as well as large scale production, since no particular

Wt s . )
i 3 o

problems are ‘encountered in caring for and,prepa_.ring the beans for

B K ' v [
~ . .

market.‘ Production of cacao will not compete, for land, with the pro-

.
£ v

duction of the staple food crops. Cacao growsxuwell on’ hilly land v'/here

cultivated staple food crops should not be planted Thus margmal and

Ny S
Jon- farmable land is used for food production and to earn a high rate of

¢
N ’ o,
*I{Sa
“ B
o
. 3

L
vt
\r *

P

profit. AR TR

tt h «\ )
Co , SRR :
Cacao products are wholesome, nutntious foods well liked by

\ L . _{\\ I , FR ot K



nearly. all Filipinos, Processmg plants have been’ constructed in the

vr 1
ot ! . - R R ,’

- . e P o ; .

Ph1hpp1nes with’ wh1ch to, process the locally grown crop. In addztzon to

“w'x, : 1 v J‘l‘ {l('vai K *

the a.dvantages mentmned, productmn of cacao w111 foster and encourage

» ‘.‘r

"local industry.
- AP l,»

' This gu1de w111 be useful to the teacher s in the agncultural
- X L \‘ . K

schools in preparmg lesson mater1als for teachmg the students; to the»

B 2 i - . 1 ’ A
A ¢ ’x*‘ SV Y

students and farmers as a source of mformatmn about cacao productxon

v
y t [} ‘;

N
e N

‘ . - NP
< ot o DANERS
N vy PR AN . '

and processmg, and to other government agr1cu1tura1 agencms in the

L

'

L, i i\

preparatmn of materlals for demonstratmg approved methods of cacao

M . » t.x

syt

productmn and processmg.

i N ¢ N

/
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PEDRO G. GUIANG JOSE CRISANTO
Assistant Director ” Chief, Agricultural
of Public Schools R , Education Division
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IRAISING CACAO AS A CASH CROPI

A. Climate

1. Cacao grows best where:

v

P

a. The temperature range’s from 70° to 90°F.

/.',v

b. Ramfall 1s evenly dlstrlbuted throughout the year or there

.z

. 1s only a short dry period

4

There is m1n1mum fluctuatxon in the soil moxsture, at—

\ P :
E4
mosphenc temperature and hum1d1ty “
# o , )
A

d, Cacao trees are not subjeéted'to sudden or pronounced des-
oo . NEMER Pt B L e Wy Loy cher

4 !

1

1 T

\ )X
s s
. . sication., . : S <,
[ Ay oy L. N ., e 1 "‘.» N 'Y( ) vt < > I
. ‘

e. Typhoens are net common, because ‘they‘at\iversevly affeett,

P i R L N
o ~production, ., . . L R
{ - - - '*7" v o, ‘ ) EEE TR ¢ e ‘, ' ié
2,/ Ample’ s}xade trees and windbreaks.reduce the movement .of.air;.; .
U N RS T 3 [ SIS . RO

., thus reducing moisture evaporation.
~ e rov et d - 4 ‘ - b P

rpoe N [
2 o ‘

) ' . - s N

a. Cacao will not grow if the climate is dry and hot, " Irriga-
;tion may . supply needed moisture for short periods in' .
DRI T R PR o R s v [ [ v ' v
. absence of rainf\a.ll.'
4 ’ ! ! F : P
4 : | . . . '
; ; , . ' i

3.A ,The young 1eaves are extremely senmtwe,‘ even to breezes.

’

. 4 In the Ph111pp1nes, cacao thnves at elevatmn from sea level to

I
wl : !

1000 meter s, if temperature does not drop below 60°F.

v



B. Soil : .

‘
t
[

QW‘ L2 A

i, Plant t r e e's 'iﬁ“é 'H eep,’ porous, ‘loamy,”fernle, well-aerated

1,

- S e e b
P n';-ﬂ swi— .\.‘v«.««.( 4. R TYIR RPN ,» Vit \,.u B ARSI B,
s

soil. ‘ , : T o

v

a. The soil must be loose and friable, not imperviousand

i
s

'sticky. to allow excess water to' sink through and permit

iy & FLAP
f MY

, free c1rt:u1at1on ‘of air w1th1n the' root feedmg area of the

< v

s . v b . . .
Yor T T y KRR B N T o S B, i v ! vil
: plant. oo
- H
PN il . 5

! o : T e a0 VR PR “ .
b. Cacao grows and produces much better on loam, silt loam

[

LTS ‘e ‘-‘l ‘75 S, '- P N g ‘i W < ' !
or clay loam soils than it does on sandy; or heavy clay

-

o . o
“ S ST e ey e
N\ soils,
o, : : '
R R A o N T T Py S DT S
22, Deep, well-drained soil is‘necessary because a complete loss
of the;crop may result,when the soil is floodéd or waterlogged

for long periods of t1me.

3, The water table must drop to not less than three feet below the

,;' ", ,‘ TAe s 2 ; S, B T el ' K . v 2
‘surface’ of the ground soon after a heavy ra.mfall,'. ‘
o } e '
4, So1ls high m orgamc matter are necessary to promote sa.t1s-
, («
X ‘ N . I~
o “"factory growth and y1e1d. o - b 5 ,
TR I R O S I T S T .
a. Well aerate orgamc matter, 11tter or mulch, promotes
P extenswe growth of feeder roots.”
g, ‘F"eede‘r‘ roots of cacao’faré’béliévédIto"mé.nufa'ct’ur‘e a special
[ ', B - ¢ vl ) ot !
. ! . N s iy

I R IR N SR C T o, be et A t i
hormone from the 'oréamc matter which'is essential to the
T L N S .
" normal, healthy growth'of the tree.

f ‘



c. Mycorrhiza (a type of fungus)whu:h flourishes in soils with

'

e

+

hlgh orgamc mafter content aids’in l:he nitrogen and

mmera.l nutntmn of cacao. , S

5. A neutral or slightly ac1d 5011 PH 6. 5 produces the hlghest K

. RN ’ oy M(
DRI - Vouoky ,;: ‘L BN

,ﬁl;‘

A ;z*‘,

"~
>F\r P

6. Do not plant cacao’ on heavy,, clay soils’ that harden and crack.

N . . o
E .
.

! b
during dry penods. T

[
[

7. Cacao will thrive well on soils that produce goodcrops of corn, -
bananas, robusta coffee or avocado,and where wild fern grows

well, ¢ ) -

C. Selecting Varieties

1, Criollo

N kel

o s t N > A Y
a, Only variety grown. in the Philippines with very rare ex-
PRI S ! ' - T =

céptions. e : : :

'
'

hY
. ,?py o
RS

S,:\:, ‘zuela.., PN

A

P J‘ e o g’ ‘ I ) ! !
“ﬁﬂl;oiis are l:’)ng, 'point‘ed, thin-walled, warty “énd deeply
. ridged. o ‘; ; "
l)l Red, wh1te or 1eaid colored
d NS‘eeds are large, oval and wh1te or pale vmlet m' color.
C , L (« ; ,
' e. . Produce. hlgher quahty products than forastero., ;
K - f. Ve:£1et1es rekcommended are ‘red ovr%wl‘utel Acnol‘lo.‘ '

\
, . , \ ), N L) . .
a . 0 -



'
3

2. Forastero .,

a, Natwe of the Amazon and Ormoco Plver basms. -

\"y) 5 ‘ Pyt o y‘,ru ¢ ’ LA
. ()' ' ) RN T ‘ 5
.

b. Pods are varxously shaped, w1th smooth tthk hard walls.

[N
o N 4 . 7

Fre sh beans are purple m)color, b1tter and re1at1ve1y flat,

I
§ L " [N T L ¥ “

i - ¢

Typical criollo pods-are long pointed and deeply
ridged with a warty appearance.

f
LN
RN . f

Te IR T T Summes — o - -
e S R PR SR g
b N e - RN ) e

- e - e -

- - 3. -

- -

Ny -
P\ R e

RN Y

L - — x s

T W

The different forms of
Forastero pods,



i,n

"' than crlollo. Constitutes approxunately 80% of world ;

~
2 - ¢
L B

.. output offc'aca‘o." a ‘

’
v «

d Produces lower quahty products ‘but is more productwe"*“”‘""“'

+

v

— ,‘»w,—-«"_

:‘e_. Var1ety recently mtroduced inthe Ph111ppme but stlllbeing

,; O tested

s
L
,) B '

3. 2 Trmta.no (Cr10110 Forastero crosses or hybrld Foragtero).k

7
e v. i ("; . - ( 3
. ,vf R B »fﬂ -
A s
l )

A a., Produce a- w1de vanety of pod forms wh1ch Are classxﬁed

ia
5

‘4 accordmg to shape-

:~

1) Angoleta or L1so-Cr1ollo-11ke.

2) Cundeamor or Cundeamor Verrugosa - bottle-necked

Y

5 “, B
! A et Ay

, fa ‘e e '”;: ', !
3) Amelonado - melon form.
i

4) Calabacillo - globular and. smooth like a squash.’

/r

bi. These va.r1et1es were/recently introduced into the’ Phihp-g '

) pines-but are still be-mg tested. T A T
c. \’Sug'ges"t th)e trinitarza a’s well as the'forastero -ndt to be

i
s

planted in the szayas and Mmdanao provmces, in

order*'to protect ‘the’ pur 1ty ‘of the choice hirhx'quahty

i

. criollo’ cacao in‘the'ée“ferea‘s“.ﬂ‘ f
' '; 'y v .t ‘,"',a o" . ’

4, Commercnal classiﬁcatmne of cacao,

f Flavor or ch01ce quality types

D)
Lae

, B 1)’ Nearly always contain criollo influence.

b. Ordinary or bulk types

1) Nearly always contain forastero influence.



D. The Cacao Plant

1. An evergreen tree.

The cacaotree is an evergreen with
large, dark-green leaves. More
branches are produced than are
necessary for maximum fruit pro-

duction.

a., Attains maximum height of 4 to 5 meters in 10 or 12 years,

b.: Size of.tree is. influenced by type and fertility of soil and

'

climatic conditions., | .

2 Root system is shallow and sensitive to severe drought

a, Pro@uce'sﬂa ;a:pxjoot;a&.boutgqne;rneter‘deep.‘ P e g

s

b.: «Numerous .secondary side or lateral roots. branch from
] ﬁ -
taproot in upper 40 centlmeters of so11. ‘ »'\ .
[
LY .

Largest percenta.ge of. fine roots and f1brous rootlets are

o } . i
. N J “
i :

confmed in surface 30 centlmeters layer of 9011, especmlly

«\1 « S PR “ B 3
f v -ﬁ N -mx

in the rottmg orgamc mattenand humus on. the, surface of S

[ "
s B °

.‘thgrground.' k

« g e ! . i ',l'
d. Horizontal spread of roots averages five meters. .




3, Stems and Branches

A N
IS o - {
¢ ] 1 - L TR

a.” When grown from seed a strazght rnam stem forms fu'st '

[

‘

i

b. At height of one to one and two-thirds fhéférs, stem forks

: . PR ;
into a jorquette of two to five almost horizontal branches.

J‘J/ ’,/Jli

c. At later stage, vert1ca1 shoot s (water sprouts or chupons)

L By ]

g"rbv) from the main stem below the jorquette.”

B

1)Chuponsform a jorquette the same as the main trunk.
2) Remove most of the chupons at early s’i:égbe of growth,

d. Chupons arise from old wood,

e. Fan branches grow from jorquettes or as secondary hori-

zontal branches and are called auxiliaries,

Jorquette is indicated by circle

showing five branches grow-
ing from the same lével or
plane on the tree.

C s ., N
g Ln© P

4. Leaves ,
4

a. New shoots or leaves (flush) are produc)ed is‘e,y,er‘a,l times a
. A £ N b, i [ L i LU Y I<h Fa <&

3

.

L year.

i ros Y

1) Before a new flush grows, the tree sheds about one -half

A J..« H L.u T

.of its leaves,

£7



w1th new leave s,those that have been

.~ Lo
¢4~ N ra 5y EE e §

2) The ﬂush replaces.

PRI

’shed.

~ BN
EAY A

5, F}pwer

141!“: 3000&!
B

a. Eloweri'ng variee‘among. trees'./ ‘

5
.

¥
>

b May vary on the same tree at d1f£erent months of year.

B
£ ey 1,‘1 N »

c Bear flowers throughout the year but there are two periods

when flowermg 1s heav1est. .

v , - »
1) Results in two main harvesting periods.
. fn aty [

i 2) Main crop when most of the pods are produced.
Shoover oy N UL Ot S

3) Mid crop when a lesser amou.nt is produced

W5 TR TE e 3Tt Tosr ol

d. Flowers produced on the main trunk and older parts of the

branches.

Healthiest trees mayﬂower on trunk when three years old,

2%

i

S TR :
f’ ESrEE .\ R 1 . ,rn

e,
«
(“p

m) I

but very few fru1ts are produced at th1s age. o

W, e A
REEre 1, s Ty e A ‘1 -
T 2oL,
f el ;

f. A Flowers are whzte or rose colored LA

LR IR 50T B I SR

- 6. Pollinat’ion""’ ’

‘;Ql‘,w .,':,,mrr‘, . PR

a, Flowers start to open in evemng and contmue durmg night,

[}
! e

b. Anthers dehisce pollen before sunrise,
'll‘ [ P RTE- T ot ‘:!;’K R o oL ‘\«' .
et St1grnas are receptwe from gsunrise to sunset 'of first day.

d. Pollination on second day gives very low percentage of
!"«“ PAN T A NN P why .

frui sets.

‘e.’ Pollinated by insects.

.



1) Flying*and crawling

..a) Ants .. ‘ ",. .r.d).Flies® . ...
wb)aThriﬁs Lt ee) Bées ;
¢) Wasps e d) Roésibly,(Aphidé
\7. F,riJ:it,:Setting RN R

a..'A véiy small. percentage,. 2‘,to 4 per cent,_ of tﬁe flowers
produced, sdéyvelop:,{into?f‘ruif.* x |
~-1) Pollen g?ains are: of’ Qsticky!nAat‘u;rve and difficult to
transfér to:réceétive‘. stigmass.‘ At |

2) Fruit settingis possibly re\stric{:ed by a new flush which

LR R ERN r,-x:v LRt} ek AR
.o

[

xi, i oLt L

‘deprives the reproductwe act1v1ty of food- nutnents.w e

3) Self sterility of flowers and between other ﬂowers on

s
B
<

the same tree reduces fruit setting.

Cacao pods.

;f:, T, i
4;‘3‘ %
ST )

TR et e ;¥

a. Fastest growth occurs during fourth month after fert1hza- :

tion.

b. Attains maximum growth in about five ’montﬁs."

c. Matures during sixth month,

‘
49
A2



d. Contains twenty to fortyyseeds. 'Fifty -is ‘the maximum

possible ,‘b'ec‘atiis‘elthis is the number of ovules inthe ovary.
-1) Each seed is jéurrbunded by a sheat}i{of"mucilage and;
\/-iZ)vE'ml')e('ided inapulp. - .o

o .

. e, Large variation in number of seeds produced due to:

+1) Loss o§ ovu'lle s ‘at time c#-‘f;ertili‘zati;ln‘ due to 1aci< of

@pqilen grains when stigmfa s" are "r"elc‘ epti\"e .
2):Physiqlogica1factor§ that hinder growth of pollentubes.
3) Abortion following fertilization.

S
Lo

E. Establishment of a Plantation

L e

1. When selecting desirable miother trees as the source of pro-

agating materials,
pagating

A preliminarily-selected, heavily-
laden cacao tree, indicating high
yield. The white tag is identifica-
tion to facilitate keeping production
~records for final selection of mother
tree.

~

a.’ The inherent production capacity and vigor of seedlings the
Y g A ey

B
Sy
I3 o

' cacao planter uses will determine a considerable degree

of his success,
E - SO e .

TP e

10



b. JE;ct_rAemé’,impBrt\ance ?,’r;';uétib'é’givénmtc;.‘s"e"léétidn of ggeds
. w.and car'e,and ingna‘gerrient of \the rs'ub‘sé‘q*tezer;t‘ éeedlings. |
c.:~Yield:is'a factor of. prim;vconsideraiion. .
1) Selection for yield is based on:
i+ a) Number: of matured ‘pods- pz;oduced, per tree;‘pe‘r
year, with ;mt less than 75-as a minimum.
v »*+1)) 75 large pods wili:yield approxir;xat‘ely 3}kilols>
2o ‘of dry béé.ns.x ‘ :
~ 2)) Just prior.to the /tv‘vo main. harvest periods, -
, usually March and Sebtember.
(«:a))‘Co;.lnt the.pods, o;'x the selected n('fot\her
L ‘tlree.f s
. b)) If 40 or .more. mature or nearly mature
ypt‘a'éls are on:the tree at this time, the
R -tree‘ will normally: produég “75, pods per
i year.
* i ¢)) After. the 40th mature, healthy pod is har-" .
©i  + .vested, the tree ghéuldbgwellcove:{ed |
. with flowers.and né;)v yov.in"g‘fruits‘; ifas
total of 75 pods'is,to:b/e cpzloduged. L
. b) Size of the pods, large and, uniform in sha'.pe“.g
é) Pod index )
" L)) Nimbek of 5645  Féquired to produce a kilo'of |

dry beans.

: "

: 1‘11,



‘))foex""centaggs of-dried beans iobfaingq}peij pod. -
- a))rDeterrhiri’(e,freshnv({eight of seeds including
. :1pulp from a Known number of;pogls from

. atree.ios -

b))-Appr o:éimately 40% of fresh weight will be

e
41
'

B weight%of'ydriedbe{gns. :
c))jApproxi‘ma:tely 60% of freshweight will be
" lost in fermentation’anAd drying.
d)):Pod-index forxﬁula”?‘rg;
RS Poo in;iex-;- mimb’or of pods from,whlich
""" seeds were extracted divided oy ‘ca{cdaéed
weight of dr); loeano in g;'o,ms X1000,
. e‘))~15refer; fruitful trees I\;vith a pod index of
;e riott:".more than 725. ‘
wie d): 0rd«1nar1~1y,: about 30 pods will be requlred to
produce one k110 of dned ‘beans,
t}i.*x‘:lndividual”:tree,re’c‘ord‘s’ should. be kept to‘determ'ine which
" Litrees ppoduce'tﬁe: 'g'realt'e‘st:vn};mber‘—of i)ods..‘ |
é; ‘Mark ;x/ith'a.lsysterh of ‘ident’:lificat.iontreﬁels whioh are chosen
) m ﬁ;eiifhioafyéseleotiooaf A

" 1) The final selection of the motheritree is made-after: .

#Cacao: I. How to Raise Seedlings.: sCoffee- and Cacao Instltute of the
Philippines, Manila, 1958,

12



T asd), The yield,{ per tree; is. finterpolated“to yield per K
hectare.
. b) dne tx;‘ee-maybe;,le;‘ger;on_ dccupxia{vv;eer.fa’.z"‘ea: th:ari. i
. apet\her,\,\tree,,. resulting in alelerge"ry-vyieldy of dr:ed '
.beans,,. i,.- ..
. 1)) Due to this, complute yield of selecfed trees on -
‘a per hectare basie.'\ o
1 2)) De;:ermine size of tree and actual'space it oc-
. cupies, Thenicompute nurr;ber of s*uc}i't'ffe;evs:
xh that: could occupy a hectare.‘ (
3)) Estimate by proportmn the y1e1d for one
‘hecta.;e. ' L e Uy |
o ,4))1,T,r ees.giving greatest compufedyi eld pele‘
TR flegtare?‘ afé selectedka:s',soufces of pianting“
material, - alo ) ::"~~‘°
/iiSelect trees with: other charvacters{f such as: - . -
1) Resistance to pests, diseases and adver se conditidne.
;‘—;» iy a)vSelecigxfreesa unaffected or onlyfleligfxtly«affeeted by
disease ’when there is a heavy in.ﬁfes‘tation' m the
\. pla’,nt{a‘.tion.mz ot ‘ |

-

s 1)) Irhﬁiediateiy- followingga.-weékkof rainy.«weatherh v

ek
.
f

Ayt orwfeg, iin-October, : November: or December. -


http:jinterpolated.to

' C

’x" ﬁHZ)) Atﬂthza tn’ne, ‘the anc:dence of pod rot 1s usua.l-r"

i

; ly hzgh ‘ e adt

,l £,3)) Crop is at’zts"heav:testiyzelds.

1 vt

i - Ve -

b) Resmtanc;;a to d1sease 1s second*only to productmn.
1)) A high-\pro'dt;cing, npn-dise;‘seﬁ 61" only s‘.light-‘
Ly ’diseagé&ftr’ée, vbhii;h‘ is surrounded by di-
sease&; *llowi-pz"oduc‘iig’ treés‘, indicatés high

2 *i"“pfod:pctidﬁ'~ c é,*pa c ityyand'resistance to

citdiseasel o 0 i Y v .
,

1

2)) Such: a“«‘f;ee with' two or ‘three digseased pddg

f

oo 'f"should not ‘be ' discounted.
2) X}’igor. 1 v

3‘)' Einél’determihatjon of these cha;'actei‘istics can be de-
"% termined 'byindividual yield: ofipods and marketable

beans of acééptable quality,” "ne

v

g. Do not select. young tr.e esswhich*have not reached-full
vwbea'r'ing: R B T R T P A T S N <

"©1).These trees have not proven their-capacity.for produc-.

v

G4 tiomgs T o

Z)xSeleét from trees between 12 and 15'years old.
Lo h.ﬂiSelect,for"vquality‘basgq. fna.ii'llyL bn:éizeﬁand fo'rm of beapg.

f‘
: f
[ .

’1) Large in* sxze, umform ‘in” cplor, and shape, plump and

- 4 ' “

3 vl ., -

possessing‘ﬁne a.roirn‘a'arid flavor, .

14



2) Manufacturers prefer uniform, plump beans, ../

Large, plump, uniform beans roast
more evenly and produce better
flavor. Flattened non-uniform beans
on right produce poor flavor and do
not roast evenly, » e

PR

a) Can be roa.sted more evenly than flattened spon=4’
.. . uniform beans.
: b) G1ve better flavor. ,
3) Plurnpness or roundness of the beans is a.criollo char-

“W«'x f-'\.

[

" acteristic. ‘
4) Well-developed, plump, smooth seeds give h1gher per-

. centage of germination.

' Well-develdped: plum'p > smooth
seeds, which will have a hlgh per-
centage’ of germmatmn.




f
:

i (After'hfi'nal sele"ctiohl of mother trees - -

- 1) P1ck only fully mature large pods, from the main trunk

” and largest branches.

, Only the mature pods fromthe main
trunk and largest branches should

‘be plcked from the selected mother

- tre¢:as source-of seeds for planting.

a) Donot p1ck pods from small branches and twigs for

Tt }.‘” (L
seed

1)) Not as fully developed and may be less v1gor-

N
A - B
\}\ ; i ! ’ -’ v&{r
i 3 b ' - | . .
2SR «i} Jﬁurkl“ RE . SRTUTE
;s ' < z AL

: ous and healt}}y

ﬁ-’ ;
om a reduced fl ow or supply of

2)) Resultmg fr
RN 03 " AT ‘\", & ey

!‘.

3

food nutnents ‘avaﬂable to the 8 e*branches ‘s

v ot '11' : A

(G
Y, : ¥, 4 . ¢
and twigs, V.. i S .
,) ’ ‘ g“ A 1 .
35 Laan B M

Ll - ? ™

gy
2) Approx1mate1y 35 pods w111 be requn'ed to supply seed

Y
w!’ “P’

,{-A -
, for each hectare to be planted VL ‘
%f’, r"},a‘?"f vu:fag{.‘} sy Al

2. Propagatmn by seed (sexual) '

FEN -4
Lo e
P P~ LN s f»mms R

RTINS YRR &
! a. Fastest, easiest and most practical way of mu1t1p1y1ng

.
s

. VR
® ERCIEA

;fff‘tg;

selected planting material,

6 .



b. Seeds occupy”lerss” space thanfseedlings'yand} are lress bulky

EAR a4

.to transport to d1stant plares for d1str1but1on or mult1p11- *

. .
catmn. - - T e et
;, :-,i, S0 Y PRI NIEN A Y] L R

.:Cs Un11m1ted ‘supply of plantmg matenal from se\ed.w S

AR ISR S ST PR T
v

d.  Mature plants have better -developed root. system. Ty
B Sl e .

e. Cacao seeds do not have resting, period betweeh,r‘ipening

)

and germination,

Ve s N .
Crkne PR SR Rl LR Ve

B

1) Beans germmate 1mmed1ately m healthy, over - r1pe pods
left unpicked on the tree.

Z) Beans do not germzhate in pods affected by fungal 1n- A

,‘ e 2

fectmn or de ssmatlon. )

f. Usually trees grown from the seed from selected mother

o TS P B

treces produce substantial increase in yield over those £rom_
. W r i v » . . .

ow e . Lo v PR P PR R [
R A SIS [ s . 3 R L

unselected mother trees. However:

cm et

1) Seldom umform in yield or other character1st1cs, re~

. w o N, ) ..
?v-»« NS IR , e £t . )\)Jfo o,

sulting in greater variation 1n 1nd1v1dua1 plants. .

% 1t
A R 1



:

} .
: N AR T RN ‘ M e
2) Peeled seeds'remam viable about 5 days if:

]

s

[

Loy 14 g;- son «w“.’v T x:‘,"l Yo v Lt AR
a) M1x with moist moss or* shredded paper, then; .
H

b) Wrapped in waxed paper or placed in a plastic bag.

N M
l

b." When selecung pods for" sh1pp1ng or transportmg which will
be in transit lohiger” thar one . day, 'select those which are

i [ LY N B H

byt tE I N ' "“3 N ‘ fige 70
”mature but not fully‘r&pe..

1) Free from bruises and fungal mfectmn. then '

7

2) Pla.ce pods in boxes capable “of w1thstand1ng rough‘

. :
P ‘e ~ fa

s { i BV
g

tr eatment. - - -

g . ~
e d
t Iy TR L

a) Pack pods 1nd1v1dua11y ‘in protectwe materfal such

- 5
Lttty . ‘”uw

as paper wrapper to prevent them from brushmg

[t P - M
SRV 1 P S A T 'b’n* ot

or rubbmg agamst each other.

P oasw "’ M n

b) Bru1smg or breakage would result 1n spo11age and

5 ':l‘ r ":. ags ‘. ,;"\m;
loss, : :

r o ey ‘i” o ey ; H “‘ .t ”I“ X“‘t,;s, N ¥ ¢
c) Pods, 1f properly packed can remain in trans1t at
i}

e e b and o L L %

lea st one week

» 1
Bae b oo ‘;’n\

c. If pods will 'emana in transxt for more than one week, im- \

s '}r'm\-,'.tf.,’{, v‘;t 3 wil  mw s ' T A SR ST
‘mer se pOd n di smfectants, such as mercurxc b1ch10r1de. )
7, * P "'A, [ ”i”’? :

1) Kills dlsease -causing organism on surface of pods.

¢ . . Az

= BRI S AT E LR S B Mo T
2) Prevents damage from orgamsms pod may- contact
! 5 S a4 e

b , B . N . N S
f}” [T VO /'? BT EREE PR IR L A ST SRS L N L T I M
v .

shipment.

v

‘ ‘ i ‘?"1 - ~f] »eu,‘)- I-)iﬂ ‘

d.. After immersing, srnear pods thh thm layer of carbohc

- R . PR
S BN LR BN A I L R Y: PJ«’H’, padrar sl (o

i) “{
vasehne to control or minimize dessication,

¢



e. Extended periods of storage should be at 50°F to 60°F,
e
,f. Untreated pods stored at room temperature (80°F) will be

spoiled by rotting and dessication in 20 days.

4, Preparing seeds for planting

a. Pick only fully-developed, mature podsfrom selected trees
as source of seeds for growing seedlings.
1) Only the wiimp, well-developed seeds shouldbe selected

fron¢ wich pod.

2) Discard the defective seeds.

b. Seeds may remain viable ?ué;gg.f'q_:dalys if they are packed in
moisture -‘-a/l:gsprquntﬁr{nat‘eri.allaﬁgi"keﬁt ;rioi}st. ’

-¢. The sooner seeds canbe planted after harvesting the better.

d. Remove mucilage from beans.

Beans covered with mu-
cilage inside the opened
pod. Mucilage has been
peeled fromthe five Fo~
rastero beans, showing
their darkcolor. Criollo
beans are white,

b

A RECTEe R0 b - R |

acom ons "Dy Unte Others As You Would Hove Them Do Uste You"

19



:
W

Nl) ‘Thoroughly,r clean beans after extracting them from pod.

3
Do

'“a) Remove as much of the mucilage that covers them

“as possible.

" b) Otherwise, fermentation iﬁay” occur in the se’eﬁbe‘&jak e

B
N .

T ey » s et X B 1 s - N

HAS I A 2 [ M 1 g L N 4, s ood

"' before the seeds germinate,” ' o

2) Place seeds in a rough cloth with sand or sawdust and

N - R . - :
[T r SN [ -
L s 4 - \ PR

Py

AT LA
rubtogether.

3) In some countries, usually where labor: is-cheap, the
o A - N 3 B L ) i

1 ' t

.

e o [
seeds are peeled. ", . '
| il ¢ i '

‘
3

wod a) Removes muc11age. ) T T e
b) Fac1litates germmatmnbecause peeled eeeds ‘germ-
* inate faster than u'npe‘élled’seed”s.j-, o e
5, Plarfting seeds at stake o v e t""“

a. Seeds are planted directly in the field.

1) Determine spacing for the mature cacao trees and place

~

) "m": - l(‘) N
Lo a sta.ke where each’ tree w111 grow. I C ey gy
K X«,'t{l' : R ‘,~ o »" = o
N 2) Plant two or three seeds w1th eyes down by each stakeh -
, ‘1
. NL}‘ f“ X’< , [ P

v
» ,;,g,;

ez

N uf*:\b) Thin seedlmgs at thzs time, leavmgy theﬂhealth1est"

u_;‘ .

2. e -
o wseedling by each stake, -
i: i (w a “; - S . LA u’jh,r’ oI x"‘*f,;‘ g '
° b, Advantagew , ' ‘;.ﬁ ‘
1) Saves time and labor in transplanting.
, 2) Developing seedlings become acclimatized in the place

where they will grow,
20



¢. Disadvantages:

. . . \ - oo
PR A ke v ¥ v s M« i

ng proper care

1) Difficulty of givi to seedlings scattered
. . * R <y '1““‘
over a wide area,

e L e s
B =

4

2) Difficulty of preventing damage to the plarlltgs by pests, ,

diseases and wild animals.

6. Raising seedlings in the nur sery.

£ -
. o
. 2 .
W Wl 4T s
; ,;4?:6"1;2’373\; S0,

AN "
»*':"!"'"“ . ‘k g

I [N

i W S k8
TN A SR R BT

A nursery growing cacao seedlings both in seed beds and seed boxes.
The seedlings in the seed bed (inset) are old enough for .ransplanting
(#11 main picture - #12 inset in lower right-hand corner).

e rr

iy
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a. Locate nursery on ele\}ated ground.

b. Soil should be cool mo1st, frlable, deep and r1ch in orgamc

t » }
P e,y + . 5 i to.
e SR L BT T et 3 S P “‘ . v ' Velar
t

_matter,

1) A rich, black loam 5011 is best.

Fo b FtED L0t . ' o .
: BER )mr:, L ‘ d :

2) Use’ soil of same texture and fertility as that used for

B

4
i

R

potting séedling s,

Lo
1. s
. N

1

c.. Good drainage is necessary,"

1) Promotes proper ‘s,oil aeration}ff’ft O

. % ' e

2) Standmg water detnmental to germmatzon of seeds and )

7‘3 f ‘ !

growth of plants. ‘

' ' 1

d. Must be protected from strong wmd

'y N .

*

e. Locate as clo’sevt plant’a.t“io'n‘as possvible. .

1) Cacao see‘dlip‘gs \,é*annot withstand long trahéit because .

,oa!
s

they are delicate, T )

f. Locate close to ample supp1'y of water.
g. 'For large-scale production, divide nursery into beds mea-

‘1

suring one meter by ten meters, leaving a path 45 centi-

meters between each bed, or use seed boxes.

Nursery beds for large-scale pro-
duction of cacao seedlings, with
shade shelters.

1




v I

H v ' i ‘ [ R .
1) Provide a shade shelter whlch allows only about4 50 per

" 3 ¢ L B
; ’ .
5 i N

cent sunlight ‘on the seed Beds.

§oe
v

¢
faph, Lt Tt L PR 7“

a) Direct sunhght will hinder growth and develop-

N &, RN )

<
[T N 4 ~ - I A -
[N e s - *

ment of seedhng s,

Ay . r‘t
! e TLoatTld P

2) Before planting seeds, remove weeds from seed beds

L ¢ .
- t v t

and work soil until thoroughly pulverized and level.

!
2 . . - . FEE T N
f [

3) Mulch the seed bed ‘with rice straw or other organic

[ - ¥ - e ¥
“a - b4 i

/ matter to soften and loosen the ground

. . Cery -
¥, et ot ¢ [e k) A R Lot )«\é‘

a) Makes transplantmg of seedhngs to the plantation

or field easier.

. ey ' ¢ P v B ey
PR S T ’, s PRI

b) Lessens damage or injury to roots.

.t PR

I A ,

h. Germmatmg seeds

1)\P1ant seeds in seed box or plot,

i
H
i
|
v




i

2) Ideal germmatmg medmm

- )
4::' NeEE P 3 Ty .

L a) Fme, well -cured sawdust (partly decomposed)

E AR [
. 5 -
;

b) Sandy soil or fme river sand _
N O G, e e S TR BT ,,ﬁ:\" e
_3) Treat seeds and medmm w1th any seed d1sm£ectant
R A e

. . §
t '

‘a) Protects seeds from disease

. . .
.- Lo tae
,f«’ [ e o \ . PR . , B PR P i b

4) Sow well- developed seeds w1th larger end or eyes down

PR I
' [ [P I

a) ‘Pla.ce seeds as close\to each other as poss’ible.

l ¢ Ve . N
H .
. ¢ s ‘

b).bonot completely cover the seeds. Allow the tip

it Yoo ! . e T
:

DR
B - . ’ i, et

of the smaller end of seed.to extend out of the

) N St

-

L e . o s
medium.,

1

c) Germmatmg beds must be under shade.

>
. ' Ty« o . Y

» , 5
x.ér “-n ot R 3

d) 1000 seeds canbe germma.ted in an area lmeter by

Y’,uv

ATE e e w0 e g St

) - 1,2 meters.’

B .
5 ot v i
’ B N N

€) The germinating beds must be kept moist but not.

saturated, 'y
,“” 'r.‘,-':ur:x" .~13‘>“€', ;s e \' Lot
o h o W B :
f) There fy should be a protrusmn or begmmng s1gns of
w o SRS R A I PRy '~ P

germination in 3 to 4 da.ys on t1p of the seeds.

’
l

ettt 1))mThis 1s pnmary root. L. b :
,.;; ttl R S T .
N -8 ) If protrusmn is on exposed t1p,,.rever se posztmn of
- y &

LA ! T ':*
CTe seed placmg end w1th pr1mary root down,
Coe . .

5) Put seedhngs in 1nd1v1dua.1“conta1ners when first pair of °

e ‘« x . Y
‘ i A /r \\" A .*1. .

true leaves develops.«*, .




B

a) Use loam or sandy loam, r1ch in organic matter,
Vo » NI Ly, Te :

for pottmg medmm

-t A . 3 ‘ ’ ,
¢ N Lot A‘, ' i N
' \

1)) Fill contamer with medmm w1th1n 2 cent1- .

«
t .

) meter_s of top.

. < I ! ¥ v
SOEL ‘e O N N 4

! :)i_~\ u s
2)) Use containers, for potting large enough to. .

allow ample root space. . o

v, | v I ot
' P L TR Rl ‘

"

ke

a)) 14 1nches deep and 8 inche s wide for

seedlings to ‘remain inthe nur sery more

e

than 8 months.

A . +
,J‘z”“;":. PR B R e

\

b)) 8 inches deep and 6 inches wide if seed-
lings will remain in the nursery for a

shorter per1od

N N T F e O T R

2 e 1 '

3)) When healthy seedlmgs are grown from seeds

LEYRA
R v

a)) Sown 1n October and November ready for
S EANAE A S ; R ot 4

v

field transplantmg followmg June.

N

b)) Sown Mar ch and Apr 11 ready for field

transplantmg followmg November. L

‘

1 1 Inareas wherethe dry geason’ starts

'rghssdm - EE Ly C e .

¢

in December, do not f1e1d transplant

Ty fyr _(\_'

until beginning of next rainy eeason. ‘

'

r3i

St R

P

:;t'! (. Ué ( ' : (
tHOE s : 2 TR L T
we it " : T ’; . ?
4)) Saturate germmatmn beds w1th water before’
! N

o b P
SR UT TR

< ‘ N !
1 rger container.

o \\
1oyl RO L S
'

R " 'removing seedlings.

“t

-

L

. 25



NP I R S S N ot o S ."'x(.“.‘-“ 3
a))‘Seedlmgs ‘can be removed with minimum

of root damage from the vsatur’ated

. -
i 5 f (N1
] % P . -
TR FEE SRS, "l—.g,. g CvtEal TPl N gy’“

medium. Y
b)) Use trowel or flat-pointed stick to dig
ceae . H L ",{!;1" Y '
. seedlings,
P S Pyt e .”:.#
1-1 ‘'Donotdisturb soil around roots

[T v
' ~o n’,‘v IR ) M Loatd ! 'y .
because roots and rootlets will be

o rt,.‘w :v LUt \Iw fv‘: ‘
injured.
SRR A
2-2 Do not dig more seedlings at one
H ‘ " Y -
frt v.‘xn}in [P
time than’ can be potted in one- half
P 2 JRE 7Y DL R
an hour.
R LR L
5)) Plant seedlings same depth in'pots as they-
mEot e e T 5 ":‘, S

were in germmatmn beds.

'

L I T S A T AR D E
a)) Compact soil by pressing toward the base
- P FUPEE NS ! v
of the plant. ’
1

L "(f:\; j,'r"*‘ e, ‘»J/(f f‘.l\' v
6)) Water and place potted plants under dense

v
th ‘

shade 1mmed1ate1y

v

Toaty £ RS Y AN

a)) After plants haw;e recovered reduce shade
f ; -
to a l; u ut 50 percent

[ SR T *

Seedlings transplanted in individual
containers and placed ‘under shade.
Bananas or other trees are ‘used by

small growers instead of construct-
ing artificial shade shelters.




wr

6) Fert:hze potted plants one week after pottmg with am- .

m‘ it ,4 L"') " ) ! L ‘?\(’: '3": n 1
.momum sulphate- R N Py 7
M N e, et "u.r e
a) 2 grams per plant (a.handful, or '50 grams, for.
sy S
“ o, ,s(”‘ ,’: “&‘ H\ .7 vt Iy e Py

L
5 2

every 25 plants)

e b) 2-3 centlmeters awayfrom plant in a shallow trench

L u \\
SRS '
one-half cent1meter deep.

IS

) repeat every 3-4 months. o

w‘ n H
‘i‘ M"'

fu rE t

7) Protect seedlmgs from pests by spraymg regularly,

Tt A
a) D1e1dr1n, DD'I‘ or' endrm controls leaf-eating insect
she o
pests.., E . i

b) EPNor other phosphatic insecticides control mealy

H

bugs and scale insects. o

8) Protect‘.,seedling from tip defoliation ..
sﬁ,\;‘. a')}.rcra'uged bY’Wind t co e

1')) Protect from wind.,

b) Caused by:fungue', ,“,, T

’
i
H

%o

1)) Fungicides ec"as actwe«
e “ *77:1 )

N
Fl\‘v

oy
LN :»
r vtx

agent. . b AT

a)) Bordeaux m1xture or any copper fung1c1de. :
[PJ "' "‘,\
' %5 v o

b)) Dethane or any zmc-based fu

€0

f
'

i

’ c)) Contact local dealer of a\gr 1cu1tura1 :

s
.

chemicals, . SIS
B ’ ‘I ,l,j o ,_;’, s
9) Harden seedlmgs before transplantmg to. f1e1d.;}
) . H ’h—"‘a\“ ;‘ . ’.‘_
VTR G MR
“d ‘:‘ Y - A



Seedlings potted‘in cans ina
backyard nursery and placed
where they can be gradually
exposed to increased sunshine
in order to hardenbefore
transplanting to the field,

- ]
. | -
T o S

a) Reduce shade by approximately one-fifth at one

[

! week intervals.

e ad
i

b) By fifth week very little shade is left.
c) Seedlings are-hardened for field conditions; - "*-*
"d) Continue protecting seedling from wind during this

hardening period. .- - T 0

i, Seeds can also be germinated directly in'pots, ' '~

Ta F . e o~ -
A " ]

A seedling germinated direct-
ly in an individual container.

B
¢
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1) Pots’ may ‘be Bamboo. tubes. cans, baskets, plastic ba.gs.;

, o
¥ S ' s - » s wy L ‘

. " 4 3 I 3 “
\"L/‘t P AR R '51‘_1 L S LAy EE TN ¢ . ,"\1 ‘”1111 N
etc. b N ¢
s .

2) Make small holes thf‘é"ef‘“xﬁinimetérs in‘diameter toallow

dra.inage of excess water. o gl

- 'x- ".. Y~ L
T . £
' ey

Tk & I - ke T

. a) Larger holes w111 allow soil® to be wa.shed “out of .

H*M(
Ty - v 1 o y “ . s g

. cont‘ainer.t; A

’.
7 AR
:

3) Cut bamboo sectmn 2 cent1meters below the node. - R

vt “ art v “
M s 1 ,r ,/4‘ oy s Vol s e
Lt LA N " T, L 1

o
¥

R

4) After perforatmns are’ made. place a handful of gravel”

t -’, >H Y < . . r‘ A v T .
L . e - N vt o
in bottom of conta.mer. ) : : D e A

Al
f B

5) Fill container w1th proper 3011 up to' two centlmeters

B v N ‘
< . I *.

from top.

" 6) Sow seed with eye down in center of contdiner, -

7) Water often enough to keep soil moist; b‘dt do not drown

the young plants .with too much water, SRR

i

LIV k.?;-rw_(u AURE P U g St ) tesiTer ke “,‘.,,/', s ekl
8) About one week after” sow1ng, seed germmates ‘%nflu
o emé’rgé‘s'. T e T

a) Top dress each plant with two grams of ammonium
' 1)) Apply just prior to wateringfolanrs.

-¢{2)) Speeds growth:and development‘of"ee‘ed)ling'.

9) Place container so seedlingsiget some ‘early-rh’orping

sunshine,

[



Partial shade to, a}.l\l}pyy{ »gqlg,,a‘phcugufgo percent sunlight is

" 7 o~ "
e A«lq DU SR A

.
ie,q:]ff

*

necessary when growing seedlings either singly in pots or

in large numbers in seed beds. KT

] The percentage of shade can
I, be controlled on the seédlings
by adding or removing roofing
material from the shelter.

. ar
. " . - he
‘. - - - N . .,
e Ve y L4 - 7ty o
' ;nqg 3 5 . T
ew >~ N %€ '-:):_‘.-.»‘3« vy y
. A " -
O A i O L T T RS

k. Seedlings raised first in a germination bed bef‘o‘re‘i‘:hey are

individually planted in containers usually grow more uni-

formly, : R -

7. Vegetative propagation.(Asexual) N TRTI IR

a. Cacaotrees are heterogenous and do nog‘b.reed true to Lype

i

from seed., . .ot Lo gl ot T

1) Vegetative propagation is the.only way to perpetuate.

o

struestype.ston « o e sapd oS00

.b:i{/Plants grown-from buddings, or cuttings. bear eafliezj and

©1r L Are«MOore;Precocious; il .. s, vz v, .0 won

‘

1) Are less damaged by strong winds-because they grow

shorter ‘and closer to the ground.

[
f [ '

1 ey



¥

.,.-r

TN ot el

2) Growth and appearance are more urnform.

.

3)“C'ontr61 of"plests 'and 'disease is easier, cﬁeaper and -

Cy o , ~ PR .
N !
y : R R P se T

more effectwe.

,
f‘*‘niﬂm % ,',m’

. 4) Pods are ‘easier and cheaper to harvest

c. Vegetative propagation of cacao is possi\'bl\e'by:

. 7

N i
LY

1 ) ﬂarching
2) Grafting
3) Budding

4) Soft wood cuttings
d. Only bu'd'ding‘ and soft w'ood"cuttings) are used on a large

s B 7 + « N
v e ' » (Y |

scale,’

1 2 Budding

SRR I B R
a) Budding is a slow and expenswe method of pro-.

¥
'
' y Y

v
i

B

pagating.
i: L R ’ ' AL (

1)) Used pr1rnar11y for mu1t1ply1ng the cho1cest

T
4 v

s T
- "J 4 1. §

L

and rarest cacao trees,

‘ Z)) Pre’serve the éenetic‘identity and purity of

PR

mother tree.

FURRCEE S S Cree erpaloge, A0,
3)) After mcreasmg number of selected local

LY

ol
| P S T

cr1ollo trees by buddmg, seeds of these trees

» "v*\ PO~ -
gt

can be planted to produce quahty cacaocom-

>

£ Yy e e

AT S ' f;‘"‘ . -t DY AN "“‘I *'x

mer cially.

P SR g o ¢ SR ,‘3"‘ '

b) Essentlal steps to be observed when buddmg° ’

.o N . vy
Ve AN ' " AR



1))Bud on sunny days.

.
o ”1 "mui’ "é WS e gy Lot ,

2))Bud when stocks are in flush because at thls

i
Sy Ly i
. .

time the sap is flowing in the stocks and the

bark 8 eparate 8 eas1ly from the cambium’

U ' A 4 R A
. . '

layer.
[ . CN

',,s A m')» AP
ty ¥

3)) Place budwood in container and cover with

1, \),N

moistened moss, burlap bag or’ other such

material. Do not 1eave’b‘udwood exposed in

T

warm air or sunshine.

2 0w

4)) Use a razor- sharp, clean buddmg kmfe. '

It}

5)) Use only the current or prev’ious year"s

growth.

1 it bt fony .—«" S

6)) Cut the bud smooth and clean w1thout tearmg

- v . P \ ,,,?'(

or breaking the tissue. -

P

7)) When the bud is cut, insert it 1nto the stalks

TS N N *‘ s

P 1

1mmed1ate1y to preverit 1t from drymg and/or.

[
o ‘. 1

dirt or dust from coming into contact with

10 . : R : H

the tissues. T1e the incision 1mmed1ate1y

i
N v
L ¢ H e

and cover it completely to prevent a1r water,

Lo e y, KRS .
[ ' “ "t ¢ Pl T f

d1rt or other fore1gn material from entermg
' - s ip ;é . e
oyl . R LA

the bud incision. E .
VRS NI TEURCING T

8)) Prepare buddmg or wax tape by soakmg the

”’n [
5

tymg mater1a1 in mzxture of one part paraf-

w
5 s Wt - e R « -
P I A SR L T : Y P R R

fm, two parts beeswax and two parts resin.

»

a3



: ?))ff‘l\x{wr'ép"ﬁu;a'é 14 to 18 days after insertion.
»10)) Pa:l'tié.lvlrf;‘dl&ﬁ}tﬁhe stocks 10 centimeters above
" the p"‘gfnﬂtﬁé of union which have been taped in
ol ordeti'""édlhelﬁ the bud develop faster.
11)) RemoJ\'r‘é' all water sprouts that start to grow
" oni'the “st“qi:k's“. |
12)) When the $ildé}a1§e 56‘ci)e‘nnt'im(eters higil, com-
ﬁlétei);‘cdt‘ off the s“trbcléts;*{:ilis't:; ;.bove the ‘pc;intsl
: C

of upioﬁ‘iﬁ:’oi‘aéf“to ‘divert ali the plant food
to the g;owing buds.

-+ 13)) _jCar’ef\i]'ly ;ﬁaint‘;fhe, Woim‘ds with Bordeaux
mixture or ;n;r 'E:opper fung1 cid e{ pas@ i;}o
ffp’l"gkw“rer‘xt“\i:otti’?nég‘: Xalrvxci;"gicélddgii:'un'g‘i, water ‘éngg»\ /

" other for;i'én matei'xals which w111 adve;} sely.
o affeet the growth of buds,

. - f N L .
5k Y s e %t prei s ot o g 2! Ve o
‘ ¢) Select vigorous seedlings’or chupons of trees to be’

|
LU

renovated,
' 3

L "1))”Siz"e of af"ieaf&irﬁ,enqil'sar largerc )"‘
2)) ;&bouf; six moxit'hs;tol“a*ﬁ'éryear; old.
: ;:l)iSi"ze of 'étbék"*i'aibé:i“?"}:‘hér;xiég‘é~inf1uénces degree of
. ""EI‘J*FQi‘ib'.ce“ss.{?( '
’jfe)iﬁﬁki‘.'}:‘;ddd tal'u;n' ’flfo\rh}“sele‘cted mother trees should

"~ be about the;saing size as the stock.

33



R\

. ,,1)),,:?:he»b“d to be used as a scion is ready when

!

o _the subtending leaf falls.

a)) Do not use immature buds.

T

‘_‘VZ‘)),Artificial maturing of buds is possible.
2)) Prune off the leaves.
. ‘b)) Leave part of the petiole intact.
N .¢)) Cut off the tip of the branch..
d')) P}}@vw'oﬁqd plrgpa}:e’d‘ in‘tll;qi's manner can bé

4
15 & *

, used in 7-10 days,

- 2) Soft wood cutting_s'

¥

2) Use terminal branches.or flushes fof propagating

+

material, .,

1)) When not available, use chupons.

2)) One produces as well as the other.

b) Take cuttings from selected mother trees.
3 M - ‘ ’ * + ,

PER |

1)) Wait until leaves have hardenedaiter a vigor-

. ous flush, Bl e e

1 o
‘

2)) Sele‘c_t*_ cqgtip:gp .with 22 to 38 Ci_pg_qtimeters "of

L

, :
- PR K B we :
N LI Tty {*‘;ﬂ . .

wjnew, growth...

'
.

l L L , L] o ,
3)) Cut apical leaves in half crosswise or at 90°
"to main veins to reduce transportation.
o S N ; AR

4)) Remove .leaves, from. lower. half.of branch ,-
. fia)- -~ S ¥ :i - . " LR t Lt

'

i

.xentirely... g«

D

"~ 34



.c);Fan branch cuttings ; . -

-+11)) Cacao trees produce more.fan branches than.

.:+ve 2 chupons, .
2)) Thus pelrmitting more selection and.fa ster
Bt ;'f,multiplicationu
3)) Systematic pfuxiifig’ is necessary to form gan‘ |
735 v v branch cutfingS‘ into regularitrees.
d) Chupons
s '1))/Susceptitle to.wilt or die back.
' 2))°"More shapelytrees possible because theygrow

in same’manner as seedlings.

+ N
t -

.- e) Source of cuttings’

1)) Select high-producing, non-diseased, healthy

‘
b

“young trees,
1 -a)) Cuttings from-an old tree are difficult to

root, - ;

b)) Should be under good cult1vat1on.

11:1 -~ T A R
g’.,; Y Vi ) "’»«‘f

|
“‘~ v it “ tp 5 . Tty

2)) Select mature termmal braknches or: ﬂushes

E P

Ve . e f

4

a)) Do not select br a nche s w1th 1mmature

4! ‘ '
I . , h‘k .
RS ]

leaves or: those losmg the1r greenfcolorx
"“‘ . . , ,

~

I

and turning brown,

3)) When colleptiné cuttings . -

35



a)) Guard against dessication' of cutfings or
' ,;"branches due to rapid transpiration. -
. 1-1.-Place cut branche’s in a pail of

vy w

B Jnowater; or.ce 1o e
2 !

© 2-2 Ina box.lined.with wet paper -or

N '
5

4l wieburlapbags. oYy

A

fajbi)EKég‘R,t}xe lea,ve‘s‘ ’ofthe’cruttings wet as they

aré pr(epared.‘ ST

“1-1 :Usg:a‘isharp,‘Iclean knife to cut the

N ,branche;. into lengths:scontainir.zg 3
:for,4,;10des,ea<;h.

a-a Make basal:and ‘terminal cuts

e clean-and.slanting. -
b-b Ma)}bé done in or.out of water. .

. ¢-c Prune off the apical half of the

leaves.

8. Propagating bin

- - -

st
Iy -

. A propagating bin used for.
developing rocts on soft wood
cuttings.




a. A box containing.a.medium of sand,; rotten wood, sawdust
or other material in which soft wood cuttings are placed to
DA * SR

develop roots., Sunshme, mo1sture and hum1d1ty can .also

IR

be controlled. |

)

b. Propagatmg bins are constructed of dlfferent materxals ‘and .

RN roeat «x,',,;nc.

i

plans depending upon the finances available. )

B
1) Type usedin Trinidad is a permanent bin constructed of
. R R ’ T oy

'concrete, with holes in the floor to drain off excess

water,

i . LT ‘
' AL : t e f ' v “ IS B

v 8),90 centimeters long by 75 centimeters wide. The
back is 90 centimeters and the front 85 centi-
....... , meters above the ground. The sloping lid is

_, .. made of glass.

LI P -

1

. b) Place a layer of large stones in the bottom, next a
o RN D e .

‘
. .

TS

layer of gravel, then a layer of sand.
L Ty LT , i . AN N N !

3

)
i e s

c) Sand is rooting medium.
. d) Surface of rooting medium should be 30 centimeters
g por ! PO B - " R ST w ’,

below the lower surface of 11d

B TN .
1.- DN A R AT &

2) MOdlfled type used by the cacao center of Inter -Amencan

#
Hz~ irs “w o ‘ I8
¥ 4 PR wM\ﬁ ! o ‘"r‘\"

Institute of Agriculture Science s,wh1ch smallfarmers '

can afford to construct of wood

* ' o . - N
vyef ‘_U‘ P R PR P N . P ';Ji:l i) e 4*\/' *,

e , Cr .
N POV R . §~} - )‘\»1 ot

a)l.8 meters long, 90 centlmeters wide and 30 cent).-

»}"

_ meters deep. L1d can be of celo glass cover .

' .instead of glaes.

»

BRI



4

Yen o

e) Germmatmg medmm is 20 25 cent1meters ‘of rotten

\

. dog » et eg b ogreoe L i SRS . FA 3 s it
“b)’No bottom in box; place on-level, ‘well-drained

b e
;f‘_ by v H

gr ound. !

¥
* Tty

wood or compost.

1

R A N T T N U O U PRSI LS S TT I
3) Insert 25 cuttings per square meter didgoaally into Lhe

PR T e el

de re *
e B st ..‘;,,c g')f““

f

5

\

s e

. e
rooting medium,

a) When cuttings are placed in the propagating’bin’

'1‘)') Make a new cut at the basal end.

i
.

2)) If possible, dip basal end in a rooting hormone

: Tt T e s . .
solution, such as alpha naphthalene acetic
o3 s Loy T, [ .y : , N

77 acid (ANAA).

L

Sy

b) Keep seed bed or mmedium saturated until at least

two weeks aft'er the cuttings have de‘veié"pedroots.

K
PN f«)w( NS P T

1)) Sand medium requ1resabout 3 watermgs daily.

ae o O P Ioren) IR V ’ »
2)) Rotten wood, decomposed sawdust or compost

%

medium requires about 3 waterings a week.

LR
:‘ oy

Wa.ter holdmg capac1ty of these matenals

C ) RS A
allows for less frequent watermg
At Ve e ™ s “ L t‘\‘u,), % v ;17

c) About four weeks are requ1red for the cuttmgs to’

y
N e oalt N e !

develop roots.

-
-
—t

oena
33
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%

o B T 3 A T T S
4) Shade is necessary, allowing only 25 percent sunlight.

a) Cuttmgs w111 be k111ed by; dn"ect sunhght.

- ~ 5 3

b) Construct artificial shade.

- 38
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c) Place propagating bin under trees.

.+d) In addition to natural or, artificial shade, .cover the

glass lid with cloth. .

N

_ 1)) Insures, cuttings. only/diffused and indirect

L it ?pplight'

5) Cuttings ymust be hardened before transplanting-to the

field, This can be agcorﬁplished by two methods:

L’ s
. a) After six weeks in propagating bin

1)) Transplant cuttings to individual container.

Cacao seedlings trans:
planted'torindividual
containers.

2)) Place containers in an acclimatizer, a bin
: ' -similar to propagating.bin,,
3)) Keep hardening bin humid by leavinglid closed

.. ..for one.week, -+ ;.

39



“ " '4)) Harden “seedlings by raising lid a few centi-
[E T i:" ,Q ,!~: .Y ‘-'_ i “.\ ' N N
Y1 " “ meters'onione side against the source of light

, . )

. on the first day,”

v 5))'¢I’nci"e’a':§e’ ope‘xii.lng'~e%'ch day untii plants are
harii‘,qﬁnje‘é\téasyvali‘rarit;‘ cqmplefe removal of lid,

) Harden ;cﬁtf“ing’ in Sg"gpa‘gatin’g bir; L

* 1)) When é:uttiia’gs ’a{i'-e' ébbgt"sbvén weeks old

‘ " Ya)) Raise lid of bin a'little the first day.

b)) Increase opening’each day until plants are

5
RAHE
s

e /,7},» ’,‘,q
« ¢ :.'hardened,
L S .
Lo (}" )1 N ‘l .

c)) Transplant’'to nur ser y bed, or into in-

. dividual'container under 50 percent
v shade, - - .
" c)uTi'ansplaht. cuttings to'field after at least 2 to 3
. - ' '{

months, or after the hardening of the next new

flush.

9. Preparing Land for Planting

¢

a. Proper land preparation is fully as necessary for cacao as
it is for corn, rice, garden vegetables or oth“er crbpg.

1) Conéists primarily,'ofgre'movi’ng trees, brush and grass
aﬂd; SR VoL | |

2) Pr‘ovidi\h'g" shadééaéd.fwiﬁngg*aks.

[l I

b, Virgin fSrest land -



http:primarily.of

1) Leave sditalfle"l’é;gﬁmiﬁohs' trees to serve’ ”ag'“pérr'nanex\ztﬁ (
shade )a'nd border trees';i:b"ié;é i',;\},é;‘a.':é:,yéui’rid];i:;aal‘és, |
Remove the lre'st of the trees and underl;?uél}: o

yea) «Pg.rticularly irppqrtapt wheré”:topogr'a'phy:’b“f lé.nél or
~ i+ 5, climatic ’cd;iditior}s are:unfavorable. f"\?ff’ G
b) Saves time and‘ labor later.:
.%C) \:R?l_lingz ;:»r hilly area .« “.;"
.-y 1)) Strips of tfegs three to five meters wide sho#ld ‘
be left across the direction of the siope every
+32 to 40 meters-apart. ;" -
a)) Pr;)tects cacao from wind.
‘ :b))‘Reduces'soil erosion,
d) Level windy areas ', . .G i oL Lo
IS 1))“Strii)s of;treésushouldfbe.le’ft .across airection
of i:revalent w1nds for ,windbréaks.:» C
~2)iMay be. ‘neé:‘éssafy to.bt;rn the. cut, vegetation, -
a) br‘ganicgma‘\tter,';ferti].’ity and nitrogen will l?'e lgst,
i+ s - hOWEVer.. . . ..
b)‘Wbc‘:dy plants decay very .slovillﬁy.'
waxe) I possiblﬁe,;rrﬁxo:vﬂe large; t‘rge ntrﬁnks‘ia:h;l» bran;:hes
which do not burn out.of pla’qt\a.j:ilggw;site.
Cel))Will obgtr\ugt':pgfratiphq\ later. . ;.o

d) Remove;:brush ;and, small trees, before falling the .

]
f

large trees.

' "."e 41 ’



.C.

..Brush and grass land

_e) Pile all cut yegetqtli‘oq,.,i,allb\‘v‘ to dry, then burn.

oy
N

f

PN

-

¢

o , \
1) Remove brush- = . !

. 32) Burn,.cogon and otherwgrasses‘ﬂ v‘vhe‘n,tliey«are‘ dry, or -

3) Obtain‘'lallang oil or other weedicide from agricultural
chemical dealers:. |

a) Follow directions or dealer whén a’iaél‘ying.
b)“ ]I)o:no\t spray onfcacao_*see‘dlyings.aas they may ‘be
Vs damagédfor‘kil'le'd. Yoot L :
4) Follo;;ving bku‘rlr;in’g or spréying", .plow soil as deep as

possible.. : . . : R

a) Exposes:underground runners of cogon which

pfoduce new plants,- - ' R
" ': ! b) Leave runners exposed until completely dry.

.5) Plow area“a:second time /i .

[

a) May'expose additional ‘underground runners not
T v plowed to: surface with the fir st plowing.

b) Buries weeds which have germinated after the first

plowing:’ s < i ga il i e

w2 g)-Leave-second plowing'exposed until runners are

t

5 * 3, e
(AT MR A R T

- " -completely dry. ¢ U
6) Just prior to' or'at beginning’of rainy‘season
2" a)’Disc and harrow plowed area“thoroughly.

-~ 1
v

o .'b) Plant te:{npeor\ary shade. -
| U 42



d. Staking
« CSRERR

3

1) Marking W1th a bamboo or wooden stake the place where

B
P sty

each seedling wj.ll ibe\pla‘nted.
2)-Two mjethods are used:
a) ;I‘he‘ square ,s\y‘sxtem,w
| 1 l))A 8 e{e’:dlin'g is, planted on ,e‘ach corner of a
square,

s 2)) Seeds may be planted directly at sp}‘avke.

b) Alternate or quincunx method

1)) Seedlings are planted at the vertices of an

.. .equilateral triangle.

"

‘ 2)) A larger dnumber of trees can be planted in the

same area using the same planting distance,

c) Space, plantsi3 m‘eters apart in rows and 4 meters
#. .+ betweenthe rows. .

d) Space seedlings 3.5 to 4.meters in the r:ovy and 4.

n‘; .

to 4 Smeters between rows on very fertile soils.

o, FCY R
- N . B
7
) B [ N +

v

e. Shade ,

1) Shade 1s natural habitat of cacao.
a')ﬂ bhanges in hab1tat shorten 11fe and reduce pro-

LR ,"" N e "
LRI N
R

]
[

o dﬁ‘ctivity:"t-

2) A constant, mm.st, h1gh1y humzd cond1t1on of the sml and

- x{ « e _,,x,% ;< ) ",
e g S ns = e L’ n

" 4 T v . i, }
RN vy e
« K L N LRCE R

atmosphere 1s necessary for successful _production of

4 "
Y «;Hrz

CacaOo [
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a) Radical changes or fluctuations in this.moisture

L
v

L et v gl W N O R AN ’.“ﬂ*»vi, B e

' condition or ‘content adversely-affect essential
: N T I S N PR
vegetative processes of cacao trees.
N

1)) Leaf flushmg RN

Ve
o

. 2)) Flowering and fruit’ settmg

I3

3)) Shedding of flowers and dr'?iiié of fruits
4)) Wilting of leaves ~ *'"’ ‘ ,
3) The amount of shide required' for'cacao is determined

N
B H

‘by the atmé‘spﬁe‘f;é; conditions.
"2} Areas of high humidity having constant cool, moist
soil and air, with little fluctiations of these con-
'ditions, Nfe&'uire'l\ess shade.
"'1‘3‘) Areas of low and/or fluctuating humidity, having
dry soil and air, with considerable fluctuation of

these conditions, require considerable shade.

4) Shade trees in the cacao plantation help:

v, ‘o e .70
aite Nl ‘J“\ il

L 2 (N W\
. 't.-( ),} \i‘rf’%
{ . ) \.rwv%\ , . L. '(r 4‘\‘\;:‘
Tt Fale TS
(ERESETRE . . , i Y
e fi o “'r ‘c‘:‘ e

. AN \h}'\

,,m"!

Cacao trees well protected from too
much sunshine and wind by shade
trees.



f

. ha,)'Stab‘ilizg atmospheric:conditions. . ',
b) Prevent toofrequent leaf fall and"ggowth"of ﬂusl}ieys,

Cgrte

ywhich would be detriraental to flowering and fruit -
R . Aoy e " Lt et NBE v ‘»:_" e

i N

g, setting. .

5

. c) Protect cacao trees from .strong winds and direct,

\

+ i

intense sunlight. L

_. 1)), Without shade, leaves may become scorched

and the, growth of the tree stunted, causing

[

' ! s

. 'ljow yield.

.+ _ 2)) Plant ipil-ipil in strips 1/2 to 1 meter wide

across the dire c‘tiq;x of pr@vailir;g winds.
3)) Plant very thick.

.d) Protect soil from erosion.

e) I:/I‘ai.ntaiqr*l:_sﬁoil‘lfe;"tilvityt‘ Ve

1)) Deposition of leaves and stems supply brganic

v
‘

R matter.

5) Growing cacao without shade

" ¢

Cacao trees gro'\iv{ng in the
plantation without shade‘trees,




' T T S A L ST LI g '
a) Grower's’'whoare opposed to:using shade trees

re o . P v os 0 e

i - "7«‘; BRI L.:\!u HEE R . Y ; ¥ f hr )
ety P i AR L - 5 A v VAT ot Ly
' ma ntain

e Y I CU TR P L L AL T R
© * ".1))loser' planting ‘of ‘cacao'trees,'ten to fourteen

.feet- each directior{, wjll furrifisshfsl:xade and ’

% 2 N

i ’ ot : Wty T neL g ! ‘ P an . \
*% dover tothe ground to maintain moisture and

[

humidity. RS

Tty Ve ten ity

;
-y ' IR

* 2Z))'Shade tr e'e’s 'Compete’ with' cacao’ plants for

i3

TN opy P A, F el = b : “ s . 2
o moistur e and food nutrients from soil,

because the roc s of the two' plants interlace,

¥

“* " hindering growth and yield of thé'cacao.

ey

" 3)) Shade trees may serve as habitat for animals
and insects thal't are déét;rti‘:c“tive; t'cL: cacao.

4)) Siiade trees increase humidity, reduce air

circulation and grohhce ideal doz{difibr}s for

" miltiplication ofvd‘is‘eé.s’é"-ca'.u'z;i?x{g’or ganishs.

b) T'ria}ls have shown that removal of shade trees.

‘

results in:

‘1)) Tér:np'oxjary increase in yield, but

2)) Yield declines later on,

... 6) Temporary, shade- .|

'

f 1%

a) Where permanent shade trees are:not-available,
. v N "f\ A e s ’( - vy * f

FO N 2

. vy A o
provide temporary-shade.; -
s v i t e ;
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N T e

b) Plant temporary shade in the field about one year
before the ‘cacao plants are set out.

c) Ideal temporary shade plants are those that:

:.*‘.442# .'?p Ht 1-;" . « 3
‘1)) Y1e1d an income until the cacao becomes pro-

N ~

Ve
- ' . -

ductwe. ’ O

2)) Supply “shade for the dacao and add fert111ty o

P

the so11

3)) Last until permanent shade trees have been

“ . . N L

grown,
" d) Plants used are:

1)) Bananas

s
o H ¥

a)) human food

2)) Cadios or Pigeon peas (CaJanus 1nd1cus)

4 + n ERTC

F

a)) Young pods and seeds are nutr1t1ous human X

' ' N ¥ # < e

food. R

N»,—‘.. .

‘3)) Crotolana (Crotola.na Juncea.)

- ~~('\ 1'

B . v
‘uw’ A
* 0 i * 1.

a)) Bast prov1des fiber for manufactu_.re of bags.

’ R 'k EEE T NP P e

4)) Castor bean (Rlcmus commums)

l.u-# IO PR T At

5)) Cassava (Mamhot ut111ss1ma)
1”7',1‘;11'» 1‘”1“”

t

a)) human food .
:- LR - (LI gN .:‘-»‘klﬂf‘}(fa

c b)) starch for laundry and other uses

IS Y ST

6)) Bananas, castor bean and ca ssa va provxde

‘-'s I RS RS A IR v JRN S Y § $ fiuk e u . igjv

e s _income, but = .
R T e Yl iy b

'
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~a)) are heavy feeders on soil nutrients, and
b)) extensive use may seriously reduce soil
fertility.

c)) Use as temporary shade and remove when

!

permanent shade is available. ' .

G

f) If bananas are used plant, suckers of the saba

i ;ii;.r-a~ Bt doastaet Ty

varie ty‘4‘ me'@:érs apart and other yarieties 3

meters apart in. the rows. ¢
LSRR g Rt oL, "if”‘*"' 3 14 ’),';
g_s-._x\ " | S x
' ‘I" o] ? o 3
} X owox X

3

(o] o o .
] x W t SR T
o .o o by
% % X x X
. ‘.”"'Q:J SO - N R
X X X X
i'?f!’f"‘éo*\‘ o v o’ A

i 3 X X X X

Banena, Latundan veriety, 3a x Ja;
In x 4m 4if Saba vurtny {s planted
0~ Cauo. 3ax dmxbm

7

1)) Use the tall varietie s.not the dwarf 'var1et1e 8.

P Ned Kon

" £°2)) ‘Supplement banana’s with crofolaria,

. i
RN

U ' R A A AT o 4 | ) N R
.+3)) Plar.\t crotolana six mon h “before planting
- l v enife H,’J‘,“u“_ LRI B YL

: c.i.cao seedlmgs.

‘ oy

pul

- 4)) Plow, between rows of ba.nanas to destroy
. , - ¢

Qi »J( R A A R A 11 S K AR S f ¢

weeds, ‘ Pk

¢

y
p kg ¢
Iy sk

: a)) Make furrows 1 tol 1/2 ‘meter s awa-y

b
4

from and on each side of the banana rows. .

.

‘

. 48£


http:crotolar.ia

3 Py,
Ty e B
op ¥ . 00
N - o + £

£
Soft wood cuttings with roots. The leaves have
been cut in half crosswise, or at 90° to the
main vein to reduce transpiration in preparation
for planting,

oo
¢

Soft wood cuttings are hardened in an acclimatizer
bin after being transplanted to individual containers.

‘.f 1Y

&

sos e o
L 2%

c o ean?

i .‘)!1"' th

LTI Vil
) PR
RRAAY AN RN
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- -

‘ ‘ Temporary shade shelter over newly transplanted
seedlings for firstfew months until they become
well established. g ‘

s
N > R NI )(\7

Ipil-ipil planted 2 years prior tothe
cacao seedlings to insure adequate
shade and protection for the new
seedlings when they are trans-

planted.

t

[
¥

A cacao plantation utilizing Madre”;«,
de Cacao or Kakawate as shade. -




b)) Sow crotolaria seeds thinly in furrows.

b . . .
. e ‘v § v "o -
PO TS Vit ¥, N fy 4

c)) Six kilos of crogolaria‘ seed per hectare.

g) If topograph’y permits, plant leguminous annuals

. * e b - ’,
torhy, L, ) . Jeon , i,

g

between the rows the first two years,

h) Plant a tall variety of crotolar1a (crotolana. anagy-

. [ -
P s [ . B T 3

roides) in cogonal or other gra.ssland areas,
o

‘ 1)) six months before planting cacao seedlings,

2)) Grows fast, shading éround, minimizing growth

of grass,
FX X kT XX X O 0 0|0
. o, ‘ ol '&H P N N
T o——0 ) o ) o ) e - .
=3 ~ (1.
 § X " x X X X X ? :
o 3 ) o o0 o o ™
G . ; : / é) (@) - {O]| O
x-uOXOxoxoxoono
IR TN N N e > ! e
X - Banana, /m x hn (Saba var:lety) (o) o] 0|0
0 - Cacao, 4m x 3m , N
. i Oof 10| .. olo
L L Y Fhae ke FEEN ‘o t
(@) O
? : Lines of Crotolaria, 1 1/2 m apart
™ 1]+ 0= ‘Cacao, 3m x 3m x'6m '
cg V o) lo o
i :
o} (@) O o)
o) of [ o] |1 [o
¢‘3,‘O'A ", 7,0 .v 1 O 1T o’/j‘ ”w'~
Lo " Lines of cromnua. In apart
0 - Cacao, 4m x 3m .

*Cacao: II, Where and How to Start a Plantation., Coffee & Ca.cao
Instltute of the Philippines, Mamla., 1958



i) If forest land cannot be plowed after excess forest

R ’ s \ . B
sl R S S S

trees are removed

3 LN M +
‘/‘U 4, it ' Y 1. K Sty . N o

1)) Plant bananas and/or crotolar1a after burnmg

- « oo *
Py oo N A e S ey
) H

2)) Use string to mark line

AT , [ "
t .rl N %4 . Y l il

"t .ui i R
3)) Place 2 or 3 crotolar1a seeds in a hole made

e ~ ' [ i
. v
[ ~ 2

with a sharp stick, as done when planting

v s o N o,
N 4 3 ! * e PR . :

rice in a kaingin,

4)) Make holes 10 centimeters apart.

+

)

J)) If cogonal land cannot be plowed after burnmg

‘
‘e . -
B e {

1)) Plant crotolar1a or ipil-ipil soon after burmng

%

5 -

*'.xL : l
- W

2.)) Suppresses growth of cogon, - . .

.

k) On land which cannot be plowed, do not plant cacao

Ty b

R . . .
Ko 1 : & . 5

for at least two Srears after clearing and planting

, '
f i

. ; -

e ¥

. temporary shade.
i

’ - Wl here g + e e, Moat *oEwa
iyt
R 1)) Above all] keep weeds down and P
( . v o s 3

;‘ N [ 4 ?

'2)) Fertilize temporary sha.de, if neceséary; at,
i ! . o { S

s

. 1 ¢ 2
" j ; ,
A

the start to make-it grow faster than' the.

T oa s

weeds.

7) Permanent shade

Ipil-ipil planted as permanent
i» shade trees inthe cacaoplant-
ation. D




+

f

'd) Seleét trees that: -

S 5
ety T, - v

\

'1))’A¥e’adapted to the ‘8oil and climate.

* 3)) Grow rapidly and.live long,

a)) Have anabundance of branches and leaves

f

- 2)) Provide uniform protection from the sun,

L

b)) Are resistant to heat, otherwise the

’, . .

' ‘when shade is needed ‘most.
é)):Af“e‘ deep-rooted

§

s
)

cacao plants for nutrients,

~' "'leaves'will fall during hot summer, .

v

1-1 So 'they will not co mpete with

2-2 Will be'less damaged by winds.

d)) Have smooth trunks to minimize harbor-

- - ' . o

. ing of insects,

.e)) Do not have fruit or any other part of the

plant which will act as a ho st for: -

msects or d1sease organ1sms

- Hc,

e .

.

u, N vi [

iy \'J‘{ P

that

ﬂ“-,y..: . pes «;», S [N I T

attack cacao.

N ».'u
s

b) Plant shade trees long e'n’ough in adyance of plapting

. 3
z J, 44 g kY

PRI
{ aF 2

i
LR

cacao seedlmgs to 1nsure shade and protectmn

)

for the seedlings at the t1me .they are trans-

* . M
o planted. L
$u o DR Y et oy -,2‘ AN B S

c) The: plantmg d1stance depends upon-

s
T

’ e



1)) Size of the crown of the mature tree,
:; 2)), Amount of shade ‘deaj.ﬁz;ed. .
Tty Y FES IR S P R R
.. 3)) If mature tree has a_crown diameter of 7.5

. meters, plant the trees 7.8 meters épart

SRR :Mesach way.:

. d) Plant shade trees between the cacao rows to mini-
it s ", N A - W S 3

) r‘nizeﬂ in}:e?f‘e‘i'e'nge w1th the main crop.
, ‘12) A\fﬁojid égqgggixe sl;ade. |
Z)i If c':q.ca,o, trees _bggiln .growing too tall and
sl_ende:r,,l lxatcking branches, gradually remove
o one‘-,tl'{i’xid‘of the shade trees.
e 8) P‘exl"r'na.nept' shade trees
\a:).z]?apr%ap{‘(gﬂii). W e (Eryt}}rina sp. )

b) Madre de cacao or kakawate (Gliricidia sepium)

<) }Ip11-]’1p’1\1 T (Leucaena glauca)

F.. Planting

1. Transplanting cacao plants to the field

~a. Seedlings at 6 to 8 months \"o’f“age or 30 centimeters 'high

are ready to be transplanted. ’

Sy fy )' ':/.1*‘ fayoa b { * “".“.’ ‘ ' .
b. Soft wood cuttings soon after hardening, but not when in

. .
e N

"' flush.’
c. Budded plants soon as scion is wellgq.é:veloped but not when

in flusl;:’

54



d. Begin hardening the seedlings one month before trans-
planting to the’ plantation.”

1) Remove 1/5 of the roof of the nursery shed each week

Ve rot x“j

- “ :/"
<
i

to allow more: sunshme on the seedlmgs.

5 iy
,‘k“\\ . ,» o

2) Place potted seedlmgs in spot where they are exposed

;
sor

. ' . .to.more sunshine, .

T

e " i3 +
! v I .

€. Transferrmg seedlmgs to field.

E }*. r" ‘

by -

,‘1) Partly ‘p‘rune the \leav';e)é tb reduce transpiration,

.
7‘ !

a) Prune leaves of seedlings with sha‘rp knife or shear
prior to removing them from the nursery.” -
1)) One half of eachleaf across or 90° to the main -

“ ,
A N

veins of the leaf (Cross section not/longituci-

¢ , i

inal).

o “w‘ P TR i |
. i, - :

2) Carry seedlmgs to the field for transplantmg.

PR
b2 I AN .

a) Leave potted seedlings in containers in which grown.

R

f.. Spacing cacao seedlirﬁs in field

N poa by

'1) Three meters apart inthe row and four meters between
o0 orows (BMx 4M).. . L 0 e
a)> Requires. 833 ,seedlings per hectare. _ ... .

2) Four meters apart in the row and four meters between

W ha g el T ey e Ty
;

[ 7x¢ .
. b SR AL AN

B
. N A A \“. s

rows (4M x 4M) on newly opened or fertile land

. a) Requlres 625 seedlmgs per hectare

b TR FE

3) Place a st1ck inthe groundto mark where each seedlmg

‘«x‘s y e, PN ‘n A RIS X SUNPEN :{‘ .

will be planted.

- 5 5}{:‘



g. On cogonal land plow a strip one meter wide where cacao

rows will be planted before digging holes.

A strip one meter wide
4 plowed in the cogonal
wg> land. Plant cacao seed-
“‘a lings in the center: of
s -+ this plowed strip,

d'l

/ N-“ a9

P ‘r~~ D

'l Y™ i
" z ‘i‘&s,» T T

‘
RS Y -
'lg“. e‘l : - \ H P v

1) On cogonal land dig holes in the field 40 centimeters

4,
L ‘}3‘."', ’ F“*“"i Yy
STy B “ 7 \w

‘na

wide and 40 centimeters deep several weeks before
transplanting.

4 ' 3 ~ N Y
.t et '~" L A,)a\:,”
a) Minimize compétition"from cogon roots.

to e g b f Wy vy

PR S . [ . - . g
N % K i a, . [N L B Tt er as . v e §

¢

2) big smaller holes 15 :centimeters deep and '10 centi-

meters wide on newly opened forest land.:

a3 . i g R I cy
.

3) I-i’lace'a handful (50 grams) of “superphosphate fert111zer

1

‘s s N s Ve . -
F LN, TR ‘« RN oot PR . - -

in each hole before transplantmg.

Iovo 4ty

" a) Place 5 grams (50% W P. ) D1e1dr1n in each hold.

e L T, S I

_b) Cover above mixture w1th a 2 cent1meters layer of

1g‘n.- ;,;7f‘ ,

Leowoas PR A B4

. soil,

3
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0
.

f '
~y

;1. yn yC) Promotes strong root development and.protects

. - them from root grubs, wire worms, mole.crickets

- ,,; and termites.. |, T O

4) Spraying holes with copper fungicideilar;‘dgips'eqticide’
' ;such as dieldrin or, aldrinﬂ,a‘.lso;protec‘t"s a'gainxstk‘root

. diseases and grubs, w Lo .

)

5) Use oil fumigantw(D-‘Dl soil . fumigant) to guard against

:.; nematodes, especially where abaca (what other, prdps)

i

+ ~ has been grown.. ‘ ) ,
h. Remove containers before planting seedlings ,.. .

) l)inn cans - cut with tin shears from top to bottom, ,t;ienf

i
Wow
e

cut along bottom of can, forming letter.L. , ..,
...y .; a) Remove:can very carefully, . e
. =l 5 *

"b) Do not crush, break or.disturb the ball of soil

1

around seedling roots, ‘ .
'2) Plastic bags - use sharp knife to cut bag on four;sides,

a) Follow directions under a) and b). above. ' X

»« 3) Regardless. of type of container, do not disturb ball of
N m‘soil;ai'ound,ro'ots‘whe,n,thp,contajner is removed.

i; -Set. seedlings .in the holes without disturbing the roots and

RO Y I LRSS SRR R

bury the same depth as they were in the container.
v, P EX O !!fi';“ o

B P "

Seedl 1ng 5 i:ransbjla,n‘téd to field placed
same depth-as when in the individual con-

tainer. o,
. i “ g s




t
¢

: “1) Fill hole’ with' mixture of well-rotted leaves or other

PR Iy ,",; r.ox C e w o, N R P L4 .
P organic'matter’and loose; ‘fertile"’surface soil.

~

2) Seedlings will get a much fa'ster “start and be more

P T R R ' .. >
LTI U TR S TP £

fog v 0 s e b . *
f 7 yigorous.
3) Press the soil ‘with’'feet hard énough to'exclude air

spaces around the roots and “in ‘the ‘hole. ' *Air spaces

1

T wille dry out thé Foots of the 'seedling:’ = ¢
'+ 4)°On a dry day, thoroughly water seedlings' imm .diately
after transplanting to prevent wiftihg and to'get plants

¥ ' i .- . P LT ' .
[ o + ¢ ‘. [ UL = LW

started, = -
j¢ ‘Best time to transplant is on a2 cloudy day at the beginning
of the r)a.iny\seia'éonli et - PRI
k. If ‘neeﬁlings are plan.tedy'on’ sloping land, take precautions
- to pi"ei‘;ént’ heavy rains from" washing ‘soil ‘out of lower side
olf- hole.
"‘*‘»il)'lslar%t on the contour on’ slopijn”g land. -
2) '_I‘(hg'reéommené.ed 1a');out«is‘ two rows of cacao:3 meters
" .apart with analley 6 meter's wide, then two more-rows
of cacao 3 meters apart,’ Place the cacao"seedlings 3
- meters apart in the-rows. 'Repeat this process until
A M & SM & 6M double hedge—row layout

the whole field'is plantedi’ - «« %epied for rollng fand

D) 0D /D M
v IAACS

o ‘ / @0 /00//00
* S frre0/ 08708/ 00 K
/]
L
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ion.

inery in plantati

3) Facilitates use of mach

Eatp oy

PR

s et

[ AR S

per hectare. ;.

it

'

¥

S

'4) Requires about 740, seedlings

11 be

) N o
d seedl

aroun

I

1. A mulch of leaves or cut plant

'

ings wi

1, 4
ture.

nd retain mois

on an

Y

effective to reduce eros

1))
8
3

Q

[}]

wm

Q
£
=D
E
[o]

2]
3]

)]

Q

5
(5]

]
—

T
3

(9]
[
[}
<
Q
—
3
g
)]

(3
1]
-
o

after it is transplanted to the field,

Q2

S

"

t

i

seedlings are planted on flat land.

-

to plant
ings 3

&

'

wat

Place the seedl

¥

'

i

rows of cacao 4 meters apart.

meters apart.in the rows. .

.

1) The recommended layout for native criollo is

TS
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’ a 4m x 3m layout adspted on level land -
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windbreak,
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: Rews of Cretolaria or Cadios
of cecas to
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Maintenance and Management of the Plantation

l. Inthe future cacao production will beco

il

a1

me more and more com- '

{

petitive. Success against this competition will require;

a. A willingness to work hard. -

b, Adapting scientific production meéthods; "

Loz

c. Labor saving devices.

5t
AR

d.’

[ ‘ '
o 1. ~ - PR N
~ - v T ‘ﬁ;nr

plementation of.an economic and systematic plan of

'

operation,
Production and profit from the cacao-plantation .is primarily
! B « P ] :‘, . ky,(“—:;_‘{

- 5

'dependent upon the management, par'tiicula;rly :"dur‘irig the first V‘

i
B

four or five years. '

BN o S

bor

La
Y
T

tg.“ All“l’a.l;‘oi-, ‘whéfﬁérr' hired or that of t’he'own‘er, must;

-t

1) Be dependable;" under stand the work ‘and be interested

‘ : (‘f" . [ ’ . .
in making improvements in the plantation. :
. i i

L4

2) Be éfficient and receive training and experience in all

phases of cacao production, f s

Control weeds and underbrush:

Plantation kept free of weeds
and underbrush,

60

4



a. Facilitates passage betweenthe cacaotrees during harvest,

b. Permits better ventilation withinthe plantation, thus making

s v . P
g oy 7 T e, R P

condltlons less favorable for the existence and multiplica-

ttzon of disease- causmg orgamsms.

‘n, - wr R APIY Ea
c. Chop weeds and brush often enough to control them and :

-4
set :
£ e xw 5 s yoov A

{ insure that they do not « crowd out the young cacao trees.

¥ . bl
2
e i

d. To reduce expenses in ﬁeld operation and give more effec-

v ¥ . +
[ PP [T YR I FETI b

tive control of pests and dlseases, cut weeds and brush

¢ Ty f
s M st et

dur ing dry weather.

'\a y € "I"’— N
B RS Yy

e. After cacao and shade trees are large enough to shade the

B *. B e e . . B - + 3
T R L L. s CoN A, . v v . Jf"“

ground.

1) Growth of weeds and underbrush is reduced.

.
3 « . & Y
AEE VIS DV A IR T $ep A

2) Two or three choppmgs per year are suff1c1ent.

3) Hand chopping with bolos and sickles 1§ common

practice.

B .,o‘. qel . {%;' 547 o 1A roe e, A }

4) La.rge, ‘well- cleared plantatmns may find it more eco- -

¥ € 7 z
TEr L wwx;«{ T ) RN

nom1ca.1 to use mechamcal methods.

R e , » ﬁ’

f. L.eave the cut’ weeds in the plantation:

1) Serve as a mulch.
BT ¢ L

2) Reduce evaporatmn of moisture.

o .
R .
- . . .
T Ty A\t n u.,iv\ .{b‘ - o .

3) Add organic matter and fert111ty to the so11 and increase;

N ks N . ar - 3y . o . oot \»" "\; ~ s
e D ny ) aa s [ P I ..f PRE A A S T SR ,"\!,

its water holdmg capac1ty. ; ot

Tyr

N
R T her F Rt ‘g ts ;.-t,s Uyl e 4t o CRPE RN TS ) n,"hh

g. When trnnmmg temporary shade (banana, crotolar )use
PN M ADEIE S T A B A i

triinmings as mulch. - L

i



5. Mulching

»

a. Weed a radius of 30 centimeters or more around the base

e - « L
b, P Noap
.

of each plant dependmg on size of tree. ,
~1) Should be same radius as lateral spread of branches.
b. Place mulch of cut plants around each plant after weedmg.

|
. s > YR . N ar
boa i P g P ;,\,.g . RER AP

l)Expand radxus of mulch as lateral area of cacao

N T . o

; ;o - . 3 iy san RN

2 . e K Y .
R

i

'branches expand. . v .

+
s B et gy v s ,
Iy i . ty R R R 4 e Ty 4 PRI vy,

c. If a cover crop is not growmg, t111 the soil between the

- R A ) PR
4 \;.. N ‘ oot PR * ~ e Tow ot

By

" rows of cacao.

1) Plow the grass and other: vegetatmn under. -

< e N syan "
i, f, r‘F AR B - .o hle e dy ¥ - er ok S PR N 3 - Tt

2) Disc and harrow the soil several times to make a clean

. ‘,-”J 7og

5

dust mulch,
' “.w L A S R LU
‘ 3) Pract1ce th1s at least twice each year tokeep the planta-
127\“ \i u\ . PR (2“'1)1 [7EF T ¢
. . ,
. tion clean.

o P

o} )

6. Cover Crops

'

ia. Effectwe and useful for many purposes-

IR i
‘r4<«\ﬂ“~. &-Yx‘,‘j ooyt {!\r o e e

i 4 ¢ '

NS ) Reduce so11 eroemn during hard rains.

sy ey

¥ N RCLETI P

2) Conserve soil moisture.

-k ey, . et
e [ TIVET B o

3) Contfolling weeds

. 4) F:xmg mtrogen in soil.

S .
» ’, ~,i';“‘x 3

. 5) Adding orgamc matter

1 v, eny LA B . cav . B .
w"’u»x,‘ﬁwlcwmg« PR xi’z ' t: ”.f ey ’.’«q*xt < Ty

'b., Select cover crops -which do’ not act as hosts for pests for .

-
i

g vi'“u 3 ;‘.‘ N ',: R R A
. disease of cacao, or become dry durmg dry season, creat-
RUREINE o ,w‘“"m-‘. SHER T IRTY ‘mqm‘ ERTIRIVEE- TS R N A A

mg a £1re hazard Plants to use are:

gi %
\¥
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" 1) Péga-pega ' ”(Désmodiﬁ}n.i::ltprfﬁrri)'
S 2)A creeping.species of indigo (Indigofera) |
" 3)'Tropical kadzu : ' ‘(Pue"r'ar”‘ia pha sinloides)
c. Mow or cut the cover cropregularly andpusé as mulch
around tree 8:

(1) Prevent from climbing or cr)ovi/ding‘caca.’o‘ trees.

7.+ Fertilizing the soil

Yy

a.’ To obtain maximum productibn from cacao, organic and}or ‘
commercial fertilizer must be applied regularly,

b. Highly fertile 'soils soon become deficient in p"laxn4t food

nutrients unless repleni"shed“f)y fertilizers.

c. Signs of plant food deficiency in the soil, as they affect

5

cacao trees.
1) Lack of nitrogen causes

a) yellowing of leaves
b) stunted growth

2:) .I:ack c;f potassium[ ca:uses

a) premature falling of leaves
3) Lack of phosphorus causes

a) small, underdeveloped llaeains

4)A lack of any one fertilizer element, a combination of

v ' . o, ‘:. T ) 3
, the fertilizer elements, or organic matter causes
T o <

. ‘ ¢k . .
a) drop in yield plus the corresponding signs men- |
' E i, ey e o 1Y

tioned.
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d. Place one third to one -half handful (20 to 30 grams)of am-

monium sulfate per, plant.

: llﬁ.s soon as scedlings transplanted to the field have re-

covered,

a) Two t?qthree weeks after transplanting.
b) In, 'shallgvy . tx"ﬁe’n;::h~ Ma)r‘gum:l seedling 10 centimeters
from the stem without ha.rm\ing,the roots. -
e. ,S%c:ong year, jorquette of two or more b}ranc‘)l;eps:.for:rxn and
‘roots Qpreacj} laterally, D

}) Apply a complete fertilizer containing all three ferti-

lizer elements nitrogen, phosphorous and potassium

(N. P.K.).

Apply fertilizer in a band at the outer edge
of the lateral spread of:thé branches and
work it into the surface of the soil.

(93



_ 2) Commonly available in the P}éi‘l;piaings\;zﬁzo;s’
(N. P.K. ). |
1)) 12 percént nitrogen
2)) 20 ?gzzcent phosphor’ous
3)) ‘8 percent pol;las'sium

2) One and one-half to two handfuls per

an . ¢

tree every three
B {

4

to four months.

¢ o N

3) Increase application of nitrogen and potash when flowers

{
- '

appear,

3 1

a) Supplement the 12-20-8 fertilizer with ammoniun{

-

sulfate and muriate of potash or

B . . Ot

b) Apply 12-12-12 complete fertilizer at the same rate.
RS ‘

+
RN

'

4) Cacaotrees planted without shade are more active, thus
growing faster and normally need more fertilizer.

f. Third year cacao trees flower more profusely with more
. caw ot Fa i

..... N
"

pods forme q

P

Three-year_ old.cacao ;r:ee bearing
fruit.
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S
bt oo f

l) Trees will need more mtrogen a.ndpotashbut less phos-
phorous;
2) Apply 10-8- 18

a) Two to three handful(lOO 150 grams)per tree every

three to four months.

- b) In unshaded plantations sepplernent ‘\:vitlrko,ne‘h‘andful V
of ammoniurr; sulfate per trlee. v |
Y 41)))v ’Oxﬂleimoht‘h fellowing appiiearion of 10-8~18.
2)) Yellowing of leaves indicates lthiis)supplement

is needed.,

g. Fourth year and thereafter
Tt i K

1) Apply 10 8-18
a) At t1me of general frmt settmg

‘b\) Every thr'ee ‘months thereai'ter
c) One kilo fertilizer for each kilo of dry‘}‘:eﬁ'é‘ns har-

| _vested per tree is general guide.
2";-St;pplenm\ent with ammonium sulfate if leaves become
. yellowish.
:hv'.;,flll"la‘c_e erge.nic fei'ti‘l)izerr‘ajrodnd cacao’trees at'any time’"
Terrai'labvle. |
“15 Work into surface of the soil.

. Commercial or inorganic fertilizers and fertilizer ele-
-, e . . \ . v

* ments contained.

>
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1) Ammonium sulfate - nitrogen - sulfur
2) Ammonium nitrate - nitrogen

'3) ]‘%a"'sy‘i;:':”slawg‘ - phosphorous

"4) Superphosphate - phosphorous

5) Potassium sulphate - potassium

el woE

6) Kainit - potassium

s
b tey!

. C v A U ' T .
Jo Organic fertilizers and fertilizer elements contained

'

s
a

1) Farmyard manure N.P.K. and organic matter

Vs

ot

. A 0 o
mainly organic matter

1 - v
M ¢

P Cs Lt o
2) Compost or humus

P
s

" 3) Dried blood nitrogen.

4) Guano N.P. K.

»

&

PR R PUTS BA sl so0 AP A
K." 'Use of fertilizer increases plant growth and yield.

Yoomy

var ¢

1. Rate and kind of fertilizer dép\end‘s upon soil and conditions

“* ¥
* i
’ 2

in the plantation:

72 1) Over-application'of ‘sﬁperpho's;pha%e' adds too much cal-

ciim ‘sulfate tothe soil, which tends to depress growth.

« -
N AV R B i L \

" andyield:fs
2)«1§otash is more essential to cacao than nitrogen: or
phosphate ind ténds to’ itprove bean weight and yield,’

T 3)*"Ovefr€}-'a.‘p5p1iéé.’tioﬁ of hitrogen tends to dépreés'the bene-

- G Nt )t et e Ty IR v fy I VBl g . ,
core it ficial effects’of potash’by promoting excessive vege-
tative growth, -
i of

. ' ¢ e AT e sy terg gl + R T PRI B L LI & | .Ll
m. 'Add fertilizer'dt time’of general ‘fruit setting in " Juhe or
Uy s PRI e s by el -' o
*July or 5-6 ‘months before the main ‘crop is harvested and |

every 3-4 months thereafter,

»
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8. Prunin&

a. Pruning is practiced in order to obtain more health, beauty
. TR N oy

and productivity in the cacao plantation. Prune tree in
T S T B

order to:

VoL HETRON . . ¢
Wt N AL u i P ¢ a

1) Obtain uniform size and shape, avoid overcrowding of
.branches which leaves the tree too topheavy. with
fre S onie, P Y Ay 5o s v

W [ PRV 1 by, ' Lyl §

foliage to allow maximum yield.

i s . v ,
| 2) Direct strength of tree to proiduce more fruit,
HEA N RPN T I , - L
3) Make trees more Pprecocious and increase length of
.o Eiool ot pet gy '
bearing life, o L
b. Cacaotrees ‘produce more branches than are necessary for
‘ ‘ max1mum fruit progl_uction. 1 .
1) Prune excess branches

.~ _2) Tree will be induced to .place :growth.in production
R Wity Wt S 3 1o PR " by
.. ., .of fruit instead of excess branches.

b) Tree will have a more desirable form and propor-

"

. w1, . . tion of leaves.

v o
JURNCY ’

c.., Do not allow crown to become too dense: , .. ...,
[ N Y [N - v A I NAT

:
‘I

; 1) Normal circulation of air must be possible to:minimize
[TPRPTR TS REFAAUE N AR P A i TRy ‘ e

.. .. possibility of multiplication of digease-causing organ-
KIS ‘ TR ., TN . LIRERES - t [ .

isms.

"

o q ,Remow{e Jwate!r.spr‘quts or c}}upons regularly.., w g “
o TR S A S R PRS- R iR e,

e. Remove va.ll},}disqg.;s,ssi weak and overlapping branches.
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f. Scrape parasitic plants off the branches or twigs, if no-

.
. ' A . LI ve . -
? “a “ ’ HU A % \s'rs

t1ced durmg early stages of growth. Otherw1se, remove

e, r - 5 . [ —
i! s “ PR S LT e

. these branches and tw1gs.

v o
v L Ly

‘7

g. Prune cacao during dry season:

i
L S WL PR T -t

1) Tree is at rest or dormant,

oot [N R ) . e a0 HI

2) ﬁevelopment of new buds is less affected,

. K ‘ . s B P
' A oo N 4 £ B LR

3) Wounds dry up easily and danger of d1sease infection is

« “
1 :‘a N

minimized.
h. Follow these essent1a1 practu:es-
. M_T.ﬁ e T H » A o
1) When removmg branches, make a clean, smooth cut and

Lo . [ '
s L b 2,1,"‘ s v e iy 9 “r I‘,' lxu», '

paint wound w1th coal tar, lead paint, or Bordeaux

L [N

-

paste.

o,
i - L v ¢

2) Either remove branches w1th cracks and rough surfaces

f . '
< “ v, I s -
LR P “ kN !

N 'f ¢ ay e 5

or paint areas w1th coal tar or lead pamt.

- Y v ’ - £
4 s PRy v [ PR e .

3) Cut d1seased branches or water sprouts off as close as

0 v +
Pl Beofy 5 R 2o " ! S T

possible to the main trunk bemg careful not to leave-

IS
. & ENY N p - i AN

R ik R

¥

stubs. .
”;1) C;nly s‘h*a‘.rfp,> c.lean knives or saws should be used for
pruning.
9. Removal of Temporaryvs'hade : ,
a, It mTrn:e practical and economical’ to plant ample shg.glﬁewW

! ' ‘e . f""nw o s AR T o ,*Aj»: o
trees originally than' to remove the unnecessary’ excess

N

“shade (temporary ot pe¥manent) as the' cdcao trees grow

than l’o’i‘:\waft‘ 4nd ‘plant ‘shade ‘trees later ‘o if* they are

.
——

needed.
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b. When crowding and competztzon is evident between the

iy AT S R Py, v;, Y EEF]

T s A e,
ca.cao, temporary shade and permanent shade, gradually
« % ot ¢ bk AP
thin out and remove the temporary shade.
LT R ey Tty KIS »

1) Do this gradually to avoid creatmg an abrupt change in

- 1 s
1Y

shade, moisture or wmd protectlon condluons.

'

et ‘o v
I S o

‘ 4 .
‘ .le..r . N h H

2) Best time is when cacao trees are not in flush and just

.

%o~ P - f T . » . s
N T T B D N L R FAYY S SUR Y

prior to rainy season.

oo « M

PR Teo

c. When permanent shade trees can adequately shade the

1 B PRI s PRI Wb
[ R u«(ﬁ tiel M 3 i + . t

cacao, remove all of the temporary shade trees.

3
3 R L S R E S T PR S .;\“.” e R Ve ds $8

1) Chop the plants and leave them in plantation as mulch

= - e ! + »
« ¥ ‘ . 7 2 . oF * t
P - . B o1 ”‘ .l ’ 3! ol

or

2) Place in compost pit.
LA SN PR CH T e W L oo
3) At this t1me, when cacao trees are about 4 5 years old,

i w
¢ st 1 T , i [N A

they usually start y1e1dmg fruit, ‘

‘r: . a0 v 4 oy ,; )t ¢ N ,]‘
4) Do not leave temporary shade in the plantation, es-

Yoo X Lo il T e T e R A L Lo ard Cedet o &3

pecially when the cacao is being crowded, thinking’

such plants as bananas will supply add1t1ona1 income,

» -
K S TN \f f . - N 2 ‘ P v 7 4
i3 oo whine Ul e, LSV A S 0 S S S i R Uy |

This w111 have an adverse effect on the cacao and ‘the

yield of the main crop is reduced. )

[T
p
T Xy
St E A

10.. Rejuvenating an old.plantation: it

k X RV - P S WA LIS ¥ P ST

« Problems with cacao are nearly the same as when re-

Juvenatmg other kmd\s of permanent frult trees,qsuch as:

N
[ |

4

;1) Gut ,down old trees and plant new seedlings: c s

%
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a) same as establishing a new plantation,

b) if all old cacao trees are removed at one time, it

S rort, the BT, W s e

necgtsé_i‘tza;teg ’ t.:otxal §tipp page qf: li‘n't‘:on}gdfor 4-5
. ygars:un!ti]'.éne}w ‘trqe"sy start Pegring.
c) better practice is to 1"e1l)(1Aace' the old trees gradual-
ly, 80 \\a}lly inc':om‘e,‘ {s not stopped.
d)remove Qld trees from part ?f the plgntation or
from alternate rows and replace with seedlings,
leaving t‘h‘ek balg.x}ce of old trees to cor'xFinue pro-
duction until the new trees reach pea.;ing age.
_2) Plant see{dj.iggg}:bptvyec}an rows of old trees.
a) thm out «,°‘1d ugproduqtive cacao treve_s,as youngtrees
grow ' "
b) yhgn yolun‘,g trees are 'a‘tbqtut to f}o{wex; thirgl to fourth
year remove al} of the old cacao trees.
. 3:) Renquﬂ(t’op_gr(oys’(th by severe p,‘rupix}gzﬁ D
a) ageiqu tree aig)lii,n“xiting p;?duﬁtivjty, severe pruning
will incite new topﬁgro“‘/tth.)
. b’) A}Sox:n"e ‘plan!:'ati'on owners, heavy prune trees. every ’

3-5 years to renew top. growth and maintain pro-’

‘ ductivity.
o} PR P S |

4) Bud on basal chupons.

¢
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H. Diseases

i. ;‘Cﬁérelle Wilt
- a. Young cherelles or pods wilt'and dry up.
b. Some wilt, however, ’:ma)} be' c%ius’ed by fungal infection.
e Physiol@gié;l factor's (inability of tree 'to mairtain an ample
supply of \x;afer and mltri’ent's to sustain developing fruits,
1f’10\(3v'e;1;s,‘, 'alhckl végetati%re parts) are the "m’ajof] causes of

wilt. ‘

1) Young pods extrémely é'er;sitivé to these adverse con-
) ’d‘it'io;{sf." -
2) Main'ré;;;’on or;l;r small percentage reach ‘maturity.
T Yoﬁpg cherelles suécé{:ﬁiblé t6 wilt from tire they are set
to about 70 days of age,
o ‘l)thri,i;ix”}g this period cherelles develop most ré.pidly. re-
qdi;-ing) a ’larfgé"s‘uépply of water and ‘ﬂﬁtrient 8.
e. When ; large number of chereiiéé are set onthe tiee, there _
‘iga’ h'éav\}(r’xdemh:i& for nutrients, at which time a shortage
ofkwater and nutrients may arise. o
41) If ‘the tree ééfg ‘more’ fruits than’ it ‘}c'ahisiii)port, it is
" ‘natural for @éfmg ‘of the fru:itxs*tlc‘) wilt ntil the balance
is adjustc;d,('éupply of 4water and nutrients egual' to

demand).
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f. Control;:.

. -1) Application .of fertilizer s, especially pota s;iﬁr;x and

!, . phosphorous, during the general fruit. setting éeri;ci

and a ;generalx leaf flush when .the essential minérél'
elements are most needed.

2) During periods of drought

(K]

a) Water plants with mixture of liquid fertilizer
1)) Dissolve 25 gra‘ms of 6-12-15 fertilizer in

. N 7

one gallon of water,

v

. " i

2)) Put this on one bearing tree.
b) If irrigation is available

. 2. . oy B
i ‘ 1 ¥ [ V-

1)) ivIake fur‘rows between rows of trees
2)) Run “,/‘ater‘)slowly in furﬂxlows
FEE . e ' « e
c) If no water is available
frelé:s heavi]:y v;")ith any organic matter

,

1)) Mulch

available.

%

2. Pod Rot
Y . } »{ :

a, Caused mai;'xly by the fungus (Phytophtora palmivora Butler)

< B4 2 NG i

Cacao pod severely attacked and killed by black
. pod rot still hanging on tree.
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1) ‘Aiso causes bud rot .of coconut trees, canker on rubl;er
L“tre'eé and - various’ other tropical crop'diseases. Di-
+-.gease!is prevalent in‘all cacao - growing countries

. causing greater’damage in:the more humid arc;a:s.

Fungus‘attacks pods of any size and-age.

a) Small pods

' LA " 5 ! 4

1))A First sign of disease is a small black dot

B EER

which spfeads rapidly until whole pod is

N ns

covered, turns black and becomes shrivelled

r . " e

and dry in a few days.
2)) Death of pod causes death of fungus before

| ® P 1

spores are produced.

<L [ —

3)) Then pod becomes covered with the sp6fo-

phores of saprophytic fungi.
b) Lé.rge pods, half to full grown
. ' N IR

1)) First sign of disease is slight brownish dis-

v
B

AR AN

LR 5
Aty by o g LA

coloration on pod surface, usually at tip of

basal end.

H 7
Cacao pod affected by
black pod rotat the basal
end. Disease will cover
complete pod in a few
days.
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a)) Covers complete pod in a few days;

b)) Traces of white spores appear on surface

Ny
P . i

especially along the furrows.

It

c)) Fungus mycelium penetrate‘sifi\,od and

»

"destroys developing seeds of y’odx;‘é pods.

"

Lo
jood, ey

d)) Seeds are notaffected-in pods nearing .

maturity asthey are nolonger in contact

“~

N
K v

;o
N M Lt PR

with inner wall of husk.

e)) Later saprophyt1c fung1 follows phytoph-

Ao 3
MR

*thora 1nfect1on, causmg whole pod to rot.

V K L""" "1‘,;' ’ (

Cif weather s dump or become black and

L
\ v
L

shrivelled during dry we'atlreri H

[

.
.

Vet

Pods attacked by black pod rot. . The oodé have
become completelyblack and shrweled destroy-
ing the beans.

b. Control

i

1) Good sanitation through’ clean culture and mAnagement
M}w AN

of trees in the plantatlon.

0 \ v *
e : ¥ ¥ P ,;‘-!3 u’? 1«—, »,«W'; i

2) Gather and burn d1seased pods.

| S ey . st PPN
Vilame ot 7 ii* RN FRRRT S 1,-J‘l;,‘, 7
.

3). Prune some branches from, trees Whlch are overcrowded

i
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with branches and leaves.

a) Allows more ligh{ and sunshine into center of tree.

(b) Free movement of air through tree top around

4 - - 2
i s . 3

pods.
RS B - N v B .
e v {‘ ¥ ¢ \

~ 4) Remove all plants or trees that mterfere w1t'h free air

movement or pr'ovides unnecessary sha.de.
t B 1]

e ¢
.,5) Proper; and adequate soil drainage in the plantation to
b
7T

v
o a " \

avoid excess moisture,

6) Spray plantation with copper fungicide.

Spraying a cacao tree to control pod rot.

7) Use in intertillage between the trees.

3. Water Disease

‘ . CTTEER
a. A pod rot caused by a fungus (Monilia roreri Ciferri et -

[

Parodi). g

FARLEY PR N
¥

i ,».” » t\x ! -
1) Attack pods over a montb old.
w”». »'”:H"’*“dur EEN EERAF B AL SN
a) Once pod becomes mfected,\ the dxsease spreads

. - ‘ﬂ( A o .
13,}',. .‘, %) ‘Lw“"i,‘ :,"}'.”x' ! ’\'-‘ » ”‘]:“'*_

| mterna.lly throughout the fruit cha.ngmg the pulp

i b '
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and seeds into a ‘‘watery mass. "’
b. Control
’ 1) Gatl}e;’ aﬁdf })};rn infecte& pqu regularly.’
2) Spray with 4-4-50 Bordeaux mi'xt'u‘r‘e (copper, sulphate
.,and lime) or any copper fungicide.
, 3) Clean qultu;'ley
. 4) Avoid overshading cacao trees
5) Prloper drainage of plantation.

4. Witches Broom or ‘‘Escoba de Bruja'' -

a. The disease is prevalent in South American coantries and

is caused by the fungus (Marasmius perniciosus Stahel),
1) Attacks any actively growing tissue s of the plant
(flowers, flower cushions, young fruits and vegetative

buds). Co e,
'2) Infected flowers are ’éb'ﬁbfﬁialf’}}‘lgrg‘é=rwiih ifxipk pedi-
" cels that stand straight out from the cushion instead
T of h'a,nging: limply as is normal.’

3) If the cushion is infected, clusters of abnormal flowers
sometimes called ‘‘star brooms'* ‘are~formeéd;- or _
( ’)s‘llﬂo'otéb\;vbﬁichﬁ Fr:riaiyr b‘egwfiéily ve;getatfve/: or with auxil-

S SR B S T I S
iary flowers may develop.

i3 "x-‘ffyl’:.'; I S I R R

4) Pods mfected by the witches broom fungus exhibit -

S 0TS R T S B Y 2 LIRS T
swelhngs on the points of 1n£ect1on.

2 g fiy s R T R

Tty + 4

a) Whole pod may be hyperthropxed (or excesswely

~

i
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developed) and, although symmetrical, have
thickened pedicels and broad shoulders that taper

to a blunt tip.
. 0 L s . ’ N v ! o, ta I‘
b) Do not reach maturity, because necrosis sets in

vy

v before seeds ripen.
1)) The tissué: of the‘pod*'di‘é’s?", 'thus prohibiting
Jmatur‘ation/ and ripening of the"eéeas. |
e’ I necros{‘i's de"velops‘”internall\}'; disease is diffi-
cult to detect 'until pods are nearly mature, then
brown and black patches appear on the surface..
" b, "The name, witche's broom, is derived from the dense
“broomlike ‘growth' caused by an overproduétion of lateral
“shoo* and shorténing of the internodes' of the affected
cacao twig.

c. Control :
1) Susceptibilitiyto witchesbroom varies from tree totree.
B e B Y2 R PR ' o , [T

,2) Select,and plant resistant varieties or strains.
3) Gather and burn all infected parts of the plant.
4) Spray with Bordeaux mxxture. ‘

5, §wolle;1 Shoot,

Caused by a v1rus and 1s pre valent on the Afr1can continent.

Y Sk

1) Mealy bugs ‘and p0551b1y other suckmg insects whlch ‘

- vw-r PIE I
g FEOH. s ovet

feed on cacao are capable of transferrmg the virus
e wenmd 8 ood Y e vd teree L choey e
from mfected plants to healthy plants.

. - Sy . -
VAN & Sk 25 vl \\ 'izr.’ J\"('tJ‘) e

2) Mealy bug (pseudococcus nialensis) is the maJor vector
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a) Negatively phototropic (do not like direct sunshine)
'b)"Pféfers tofeed in cracks ofbark or cavities around
the pod stalk.

c) Live in the tree canopy and are assob{atea with

‘b, 'First s{gn of swollen shoot is cl\xldoroysiég of youi;g leaves.

1) On close: insﬁéction, leaves éfi:peg.r to be m6£t1ed with
‘fir‘u% mosaic, whicl} may later dgvelop i_ntq a general
chlorosis.

2) Shedding of leaves follows the chlorotic condition
a) Followed rapidly by dieback B

b) Main trunk ma}} not die }completel'y for a year or

more.

3') Typical éweliing of shoots which identify the disease
-may not appear -if defoliation and dieback occur ra-

pidly.

4) Durmg early .stages.of infection, trees may produce a

st »x«-~w~“. VAP, s N

heavy crop ‘but defohatmn occurs a.néi the fe\);v pods

¥
PR R .t ¢ ek

formed are dwarfed and rounded.
C. Control

1) Rogumg
a) Cut down ‘and: burn ‘the infected tree or trees, plus

a ring of non-infected trees 4urrounding the in-

et vy

LBt 0 fected tree.
b) Use insect parasites to elm'nnate 1nsect vectors

-t
.

R . ‘ i‘w’./( . ST 0o “.: s 3‘{‘«54\\'“ '
c) Apply. insecticide to control mealy bugs and other, -
sucking insects.

.M
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6. Tip defoliation or die-back

[
LRI

a. Caus'ed by two specwie’s ‘pf“ 'i'gpgi"\l(phyt{éphtl}éra palmivora
Butler and Colletotrichu¥n, sP. ).

b . First signs are s_pf:.t‘qunyt,he !lreaves

1) Spots cc;ale‘sc‘:f grow la;'gei and :ipin 'fo?‘nl'lir(ag larger spots

2) Leaves dry'}‘xp' and f"all ;offfre'g Lo L

3) In ser'ic':us casés trees a”.i':é ‘cbmpIe’tély defoliaf;eld leaving
only stipules intact on the stem. |

c. bolr‘itro‘l ‘ '

1) Spraxh segg%lings monthly fron-} t’imeﬁo’f emergence with
Bofdéa;xx mi;:ture.

2) Sterilize se;d and soil in which seed is ‘plantedeith a
drenchiné' séray: of xBozx-dea.uxI:mi{:N:turel or any coéper

fungicide.

- Canker of Cacao (caused i:y Phytoﬁhtora palmivora).:

e T R , v .. I {'i" o I ,,‘s,“““«\”*
a, Phytophtora palmivora also causes coconut bud rot and

rubber canker,
b. Control
. f AR U T B
1) If .whole: tree.is affected, remove and burn to reduce

. . possible splleeadan,}ilgfe,cﬁipn-

'2) If only parts of tree are infected, \r,erhove the infected

i ’
¥ E

parts and,bhrnj.u

.~ 3).Apply Bordeaux paste to lesions.
R R T A S AP
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Cacao seedlings,att:gcked x
] by leaf-eating insects. |

o g

Cacao thrips (Selenothrips rubrucinctus Giard)

s

a. Very small insects with sucking mouth parts
1) Live on juice of plants, particularly on the leaves aﬁd

pods. = L e
REPAIFE v ¢y

A s
b. Widely distributed, occurring in most cacao growing

countries. .
¢ ' - % + L ! ’ \' ! * ’

w

c. All stages pf»lif'e 6yc1e of insect live on leaves and pods.

d.” Fast and severe attack usually results in complete de-

. s
B 1 ¢ .

*

foliation of tree. '
st v e dme s

e. Control
1) Spray with contact _ipsectiéidgs. '

< _ .
i s

.

a) Use caution so insecticide used on thrips does not’
. N N ", LR $ 3] . ’

kill the insects which assist with pollination.

b) E.P.N. or. other phosphatic insecticides. -



2. Cacao Capsids

B
PR o Vot e e - \ &
t ‘ ' 3 S

a. (Sahlbergella singularis and'Distantiella Theobroma)cause
damage on pods, and vegetative parts, especially young,
. tender leaves, . shoots and pods. . . o

b. Bryocoropsis laticellis and Heloz;eltis Sp cause damage
only on the pods.

c. Damage to pods is usually not serious.

- ¥
(et

d. Punctures on young shoots may be fatal.

Ty " ' _—
e. These sucking insects.may ‘serve as vectors of virus di-
seases, I fa ’

8

f. The capsid lesions usgé}iy become iﬁ{qcted ﬁy‘é fun‘gus.

(calonectria rigidiuscula). which causes dieback or canker
or large branches. |

‘g Control “

1) Spray tree with nicotine sulfate or DDT

" E ) Just before flowering and just after setting of pods.

P L TN

b) Spray on bright, warm days.
© " "“'2) Paint branch unions with a 2.'5% of DDT emulsion, as

insects take shelter here dﬁ;i‘ng”thé:'da)‘r. B

3. Cacao pod borer moth (Acrocercops cfarrfer'ellal'Sriellen)
. e . . ’ e ‘ .
,a. One of the most serious pests in Java and the Philippines,
especially in southéern Tagalog provinces, Visayas and.

o
. 5 «

, I3 N - . ; Al .; f LRl
Mindanao.



b. Adult is ‘aila‘rg‘e, dark gray moth, 7 millimeters long.
"1) Forewings are oblique, with narrow white crosslines
... or strips.and the apical portiqng' apbegr ora;xg'e to
yellow .in colox.: |
c.. Caterpillar or worm spends most of life inside cacao pods
<« -r eating its way through pods,and,‘seedsyr until the pupa stage.
d. l?iseé.ge organisms enter the pod v&;he;';~1afvae cause me;
- chanical injury, resulting in de;:ay and rendering the poc
-useless., - -
e. Larvae pupate on the leaves and/or in the pods.:
f. Control -
r-1) ‘Collect ax;d destroy by burning infected fruits or legvés
containing pupae. oo NS

2) Apply drénching spray on trunk, branches, leaves and -

young fruits.-

a) Endrin 19.5% E.C. 3-1/2 tablespoons -
sticker .o 3 "o
rwater . 5 gallons: ., ¢

< -, U'b) Also ‘controls leaf eating insects, aphids, bark

.~ _ borers, and capsid bugs, . . o

c) Add \55-.8rtableé”p‘oon‘s of copper fungicide to control

"+ " disease infection and reduce sprayinglabor costs. -

P—
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3) Light infestation
a) épray monthly with mixture of 5 tablespoons of
e E P.N. ,'or'» 50% wettable 'DD'I; and 10 tableséoons
of Dithane dissolved in 5 éaflons‘of, wﬁter with a
stic':ker. |
x'br) If Dithar;erié not gvaila:ble, use 3-5—50xBordea;1x
mixt\,irt;. X o |
1 ‘ c) Spray monthly 3 to 541eve1\ tablespoons Dlj'i‘ in 5
gallons (k‘eroksene can) of Bordéaux misture.
4) In-badly infected plantations. o o
'.»a)‘ Spray with arsenical solution or (what mixture).
‘b) Dust with mixture of one part lead or calcium ar-

senate and 50 parts lime.

4. ' Chinch bug (Monalonium sp. ) .

a. Have sucking mouth parts that can puncture pods of any
size,
b. Attacks fruits of all sizes.

c. Elevated scars result where pods are punctured.

Elevated scars on pods caused by
puncture of sucking insects after the {
pods are attacked,




i

d, Serious infestation leaves the. whole éurface of the pod
covered\\fvith scars.
| e. ‘,Conigrclﬂ‘ |
1) Spray wi:th( cqntaét insecticides such as kerc;séne soai:
emulsion, |

2) Bury or burn all rubbisl'; in pla;itqfiqx;.

5, '‘Bark borer.. -

a.:".Tagélog name. is Uod sa balat.

b, ‘C ontrol

1) Scrape off affected bark on the trunk and brancl;es.
2) Paint sc:i:a.ped surface with follov;/ing mixture:
a) Oner}xaff ounce of DDT and three ounces of copper:-
fungicide and one-half pound of clay syoil, diss;)lw'zed in
gallon of watef.‘ R |

6. Wood borer of cacao, or great borer in Colombia (lepidoptera)

a, ! La1"vae is creamy white color, 5.5 centi?néters 16ng and 7
! to 8 milylirn!etersin diameter.
b. Attacks trunks and 1a1;ger branches
1) Makes a tunpel .one centimeter in diameter and 2-1/2
meters 1oné. | : '
. .+, 2) Causes mechanical damage andcrea\tési’eqtry “fo;cse;:'-‘

| adpdary, infections -and diseases caused by.(Phytoph- -

. stora faberi Maub). - *



c. Control
‘1) Open'and clean entrance of tunnel.’ .
. 2) Treat opening wichS% aldrin (proportion 0£20-25 éraim
per )one‘ i\iter of 'water). |

"3) Seal entrance ‘with-cotton or wax immersed.in 'solution.

7. Small stem borer

a.) kAt‘tacl‘cs\(brariéhels by c'hewing*bzf‘trl‘c."
b. i""irs‘t staée l(a.;'va.e‘ Borgs throuéh wood, making tunnel’3 tc
5-millimeter s in diameter 20 to'30. centimeters . in length,
c. Later attacks floz;al stem. ‘ o
" di' Control - |

1) Same treatment as for wood borer."

X

J. Harvesting -

”.lA. -Trees grown from seeds bear fruit in.4-5 years.
2. Trees grown from cuttings bear in-2-3 years.
3." Harvest fruits as soon as they are ripe.
»wa‘. ”Usually the pod changing color from :green or white to
yellow andred to a lighter or dull color indicates ripening.
1) Yellow color bétween‘ridges of pod. . ' i
- 2)~Seed.sbeqoi’ne diéengagedfrom inner wall of husk form-
ing a cavityt
<. 3) i{ipe fruit or ‘pod;gﬁvés 5, hollow sound when tapped.
~be '\ll)q‘tpot ‘leave the-pods unharvestgdkmo?e than one month
- ‘afte’r' the;r become ripe of the se"eas n'ia'y germinate inq‘iée
the poci.‘ ‘
" 86



c. Do not harvest pods prematurely.

o F way us e~ owe B AL R L

1) the seeé pulp will not contain e“noug'hi sugar t'o p;ro;note :
the fermentation process. |
2) roa sted beans will b;a déficieﬁt in aroma é.nd ﬂayo;'.
d. Pick individual fruits é.s tﬁéy mature on the t;'ee.
1) requires approximately 8 pickings year]:y'.

2) a larger percentage of the fruits may be lost if this

practice is not followed.

e, Clipxor cut the pods from the tree with clean, sharp shéar 8,
bolos or other sharp-tools.

1) Do not twist the fruit from the stem.

2) Use a sharp, long-handled tree pruner to harvest pods

Lot .

in top of tree. Climbing tree is a slow process and

may damage it seriously.

f. Collect pods in a central place and remove the seeds.

H
.

Extracting the seeds fromthe cacao
® pods prior to fermenting the seeds.
, ;
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g. Place seeds in containers tobe transported tothe ferment-

B Lt - v
~ - .

ation shed.

- : . )
- \

h. After the seeds have been removed from the pods, place

L - e . -
f

v B

the empty pods in a p11e or a compost pit to decompose.

a

v

'

1) Helps keep the a'rea clean and sanitary.

2) Gives a valuable supply of compost.
3) Reduces possible breeding grounds fox l'ungus and

‘ insects.

i, Compost pit

§

1) size of compost pit or pits depends upon size of planta-

- .
v

tion,
PR . - N ) +

+2) construct compost pit with two compartments, or two
separate pits.

a) one compartment or Pit can be decomposing while

o

the other one is being. f111ed N SEte

'x“l -

3) Place straw, sawdust rice hulls or other h1gh1y absorb—

ent matenal in the bottom of the pit.

. t

a) cons1derab1e 11qu1d is- produced durmg the decom-”

. ‘M C ‘. \ _ ’ e’

o pos1t1on of the pods.

s o 2 1

b) concentrated 11qu1dfer: lizer is absorbed in’ orgamc
.;‘a.. ) S n -Q;»’_ ¥ e - -

%

A )
‘ ! .t —

L4
¢

matter and saved instead of b‘éiﬁg lost., co e

3
B

c) do not, place this 11qu1d m d1rect contact w1th roots N

s - v‘«‘ ;‘
;u‘ -

. of cacao plants because they may be harrned due

PR L
3 i “?‘7
“m‘ﬁ*

to- concentratmn of fert1l1zer elements.
KN . ) ,

i
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K. Preparing Beans for Market

1. Fermentation

a. The individual farmer must learn from éxperieﬁce proper
fermentation procedures and practicés, such as time re-
quired for fermentation, number of times beans are furné;l
and increasing or decreasing humidity and terhpera.ture as
need-d,

1) the time required to reach the maximum temi)era‘ture
for safe fermentation of the beans will vary accord-

- ing to the wea'th.er.

i) turn of‘sti;’ the beans thqrqughly every sixhours aufing
fermentation to gllow equal heat to all beans; )

3) auring fermentation the. tempera‘.tur'e within the pilé or
bin of beans must be between 100°Fv (37.8°C) and
120°F (49°C) for optimum re¢sul'ts. \

4) Complete. and proper fermentation.is necessary in or'c}gr
to obtain top quality beans.

a) Top quality fermented beans when dried are friable
and break easily when pressed between the thumb and finge

b) If:'beana feel leathery or spongy, they are of in-
ferior quality, | |

5) Wash beans lightly following fermentation

a) Produces top quality cacao.

89



b) Removes fruit juiceé,_ alcohol{ and_acids which are

;
PN A ITIRER
A v ¢ he v N o
At wiiy . v oy W

usually present on the beans.

v
i

o - L

6) Fermented and dried beans lose

o P “ . ~ N A i B
Ar g fr T P R T S PRI S

60-65 per cent of their
E :6r}gmal green weight.

o Fas =
Srte SENE ¥

' PRIV pavi,t ot '
3 T T R x 3 T i N

b. ana\lll\ growers

. .
Loy 7 fe

11,) Place the beans in piles cover ed with leaves or in

baskets or barrels lined with banana leaves.

Three fermentation boxes or baskets, one above the other in step-like
position, lined with banana leaves. When the fermenting beans require
turning or stirring, they are placed or poured into the box or basket
below: The beans are stirred with a minimum of labor and time.

2) Turn beans occasionally to insure equal fermentation.’ ’
'3) After beans are fermented, ‘- o

<+ t¥e. a)-Place on concrete or 'asphalt floors or drying mats

3 .
P iy, . - 2
[ o Py N ! ) I , =

o ; to dry. . R o e

s\% )4)) Construct a‘r’lying shed 'si;';fl;;t floo’r'(to be ‘ﬁéédﬁas‘ drying

co plalifofrzll can'be ptilblleﬁci* Sut on sﬁt%iﬁy'( days and pushed 1
- “ s back under the ~‘r,téc‘)f ‘6}‘;¢‘fafihy days |

.
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c. Large growers

= . I BRI AV L
1) Large fermentatlon ‘boxes are used , ) ;«*,,fi

t ’ -' e
) . R
‘w; *

a) Place layer of beans 30 centlmeters th1ck in box.
‘ ’

b) Stir or turn beans every 8 hours te msure even

1 &
1y \ v s Lo RN . CE N

fermentation.

2) Beans are dr1ed in drymg drums.

veoof
©,a) Drums revolve slowly.

b) Beans pfaced inside.

-t

IR . 3, ! e g

'"é) I-fot air is blown on the beans.
d) 30-60 hours required for drying.
d. Three-fold objectives of fermentation

“.'1) Kill the bean which will allow important factor in the

v i
N v . [R2ys

'

s
v

process of these changes. ' ' ;e

a) Color changes from white to brown, N -

b) Characteristic chocolate aromaand taste-are dev-

,ei‘o;"pe‘d.

c) High tempe;atﬁre is. most important factor in the

.
k1 - hd .
o R L oo, ; '
Do

process of these changes.

'2) Removal of oulb to{fa’.cili.tat'e) dr’yiné.
" 3) s@a;éf‘é the ‘cotyledons from the''seed coat to facilitate

)

their extraction as nibs when roasting. . . Lo
. L
2. Drying. : : ,
# ‘ '

a. Two methods used



1) Sun drying by small growers

2) Mechanical hot air drying by large ‘firms

' B AP

b Speed removal of moisture governs enzyme act:o i the'

\ '
1 - PRSI . Tea o

'

C bean.

- , . W e x e P IR
= ' ¢ 14 f -
‘ , i '

1) Slow drying promctes proper b1ochem1ca1 processes.

a) Thorough ox1dat10n of cacao tannms

K N i + v 4
s s

» | .

[

b) Reductmn in astrmgency of beans

§
v

2) Faat drymg ‘ , ‘

a) May result m undes1rab1e b1ochem1ca1 changes.

b)\Shrinking of skin of bean, making it diffrcult to

remove.

i

A - ¢) Hardening of the surface of ,the‘cotyledons, making
b Vo v A ’ M P . € A ,A - rt y ot K v
the interior or core difficult to dry. ‘

. - B
7

c. Three phases of drymg beans

] \ f

1) Slow drymg w1th loss of heat by beans. ;

EY
\

‘ a) Spread beans about 10 centlmeters thick.

Y

b) Leave in the sun for four’ hour 8. | )

' »
3 o, . < [N ‘ " . % -

c) Heap and thoroughly cover until ne{ct day. )

x

d) Spread beans about 10 centxmeters thick and leave

[
- ‘

‘-

L ) drymg ﬂoor for two days to prevent rapld des-

" “ L ‘ N - N
o v 4 r I 4 w ¥ 4
i . . '

s1cat1on. S B

[ < R W et PN

2) Penods of ox1dat1on and enzyme action

t ‘
. ¢
[PAIRY ve

a) Spread beans about Scentlmeters thlck andleave in

> L ,
! P % AR
Y '
y 3

<
e

" . sun for three days.

.o
¢
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3) Spread beans as thinly as possible to .prorno‘t\e fﬁa‘stié.'nd*f‘:

thorough drymg.
'u‘ ’ 4 ”.v‘}‘«’hxf < B r«!: X, »4'(; ';' i

b=
3w

I
+ . TP Y 3‘,54(;,.

d Spread beans to dry on a spht bamboo floor w1thout cracks

. :
. I oo
> . P . ¢ n,

(so the beams will fall through) sawali mat or cement -

T,

Al

“ - - e PO P
3. - - B ey .

T

floor.

o ,
' N f . .~' '

" ot S ~g\~‘
5 . o

e. St1r beans constantly durmg drymg w1th abamboo or wooden
T . I B . '
“ LT ' ' P

rake to give uniform drying.

'

¢ Vo ) i o

v oY \ .
¢

f. Place completely dr1ed beans in’ gunny sacks and store ina

1)
H . .
H ) : - . , ¢ ‘ T
\ , . Ll
.

dry place.

v N . "
o

g. If beans are to be kept for an extended perxod clay them.

t ,

1) Sprinkle powderedclay onthe beans while the)r are being

stirred,

EIY 3

2) Thin coat of clay powder helps prevent growth of molds

\

W
Al n * " \

vt 5y !
'

and fung1 on the surface of the dry beans.

3) Sack beans and store in dry place.

! ‘ 3
N N s . :
i

3. Expected earnmgs from cacao S ;
, . , . ' f’
]

+
: T ,
'

a, 830 trees are planted in a hectare if cacao rows are 4’ ‘
- N . - . A x‘ N ~ . , fx l

meters apart w1th trees 3 meters apart in rows. . \
g o , 5. »

1) A properly managed tree w111 produce at least 50 pods.

.;‘,, Y
! B

N '

v 2) 30 pods w111produce am1mmum of one k1lo of drybeans.
~~. yfl vl

i " ‘
4. . [ N e,

3) A m1n1mum of 1 300 kxlos of dry beans would be pro-

1

v sy ,

. ' 1 . I - v Aa b

v DO P, L T Ve g PR 1'.3
. ‘ M vy o

duced ' o

$\

“ v -

T 5

e J, | S “y w

4
.. \.\\*\ s

‘4) P2. 50 per k1lo for dry beans would earn P3,250 per. .

“

hectare. ‘ S
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