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UNHE 1T 4 A D & ATRE THUARIZ 10~ 124N I 2052 5 254 £ ST 555, 40~504E
PEVERRT 2L HATRETH %,

NI VE DR - 72 b D Z2HiF] 2 HTHI0 L 5,

TREHOWEIEIC L > TER L2, TAF 7774+ (Mosquito blight) % 7 5 4%
BloERERH T oS, XF & LT, Marasmius Perniciosus. Ceratocystis timbriale 75 ¥ DB
IDEE Ky FORZE, BEGHEROFEENKE VL,

3) Bk
ANAE TR LCBIPELIZRE (Ky F) 25D, FOBFOEHLVICONT W IHE
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JORQUETTE

CHUPON

&

JORQUETTE

D

FAN BRANCH

\\\\\\\\‘——-JORQUETTE

CHUPON

FIRST CHUPON

X3 HAFOHE (WyrLEY-BircH EX])

BNV TIRORAZBRD RIER 5 70,
COMERBBEICEZIMD KT BN TRZ L, BEORSEBBEAR CMIEL 2 Carh s, F 3
L= MEEOBED DL DTS B2 EELRE LR L TV 3,

FEEE RIS & > TRE B0, NFFOEICHATES LT 2 HiE, BIo@isbir Sk
ERBIIODLHE. ReEDITLAREFIAT 256888 (M4) ROARFEE2HV 2 2B
Y55, BREETRICE T2 EOE(LIZROBY TH S,
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m————

WET BEANS \

TO DRIER

X4 PEREEFEOERPERESS] (WYRLEY-BIRCH JRX])
H) BEEAEDICONE— Y A RESEARNS TROMIBL (E@E3E) @arBT5,

HEAIZHIB0% DK R EATE D 7V a2 — VEBEIC X 0| 50°CRI%G ORI D RA DM
D, B E N, @RHSHEE S KD ERERREICL D, EaBRE LI D, (V2D
BRETEOEAXIZUOKRODEEE2ET S, OEOEHNED, LEA, ZSHDBRLRD,
Faavr— VEEOHEEWMEMES NS, ZOBELEEIZ5 H2 S 6 HETIRT I 5, ML
A 12D KRFEHISE% I8 B,

COEHESSICKANXIZKINC L > TKDER S5~ T %Rk E TEERT 2, KROD SEET
MEFES N, oL Tt b,

4) Faab—t, JAT7ORETE

Faar—tF, 227D LHBICBTL2EETRIROETH 5 GRAEE KK, KE) (X
5)o

Faar—b cNRALCELBEICITZ S, @OBELS 7Y —=> 7wy VICE D REED
B R T 5, (VI — A Y — 1K D 100°CALOEBTRIBET 2, 2O —A MITED & 5120
HOFED LEEMb 5, ZOBRAGBT 2 LR BFENENHL 8D, INAA—THRVLTE (A
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(F=aL—1) (237)

ER(aa7)

N

R 7 ) —= )

EER

Wi (o — 2 % —)

o HIER

RN 2 =)

(=7 A4 4 v)

|

Ba(TLrr4a—)

| }
BER(Y A — 2 v) 7ouH Y AL

l l(£7y>y7fayw
HE(TF9—) BEPL() h— 3 )

i (avF o TvvY) PN 2 — L R)
BHE(F oy rwvy) Wi (az2730)
i a3

X5 FaaL—bRUDIAT7OBEETIZ

HAZTA) FEHBNCY A BT 5, WA A A =T A ERLZOHIG U, EHTIC—E
DEETTVY R T2, BEOROEHITEELTRTHL, VEELI=7A 20— LTS5
CHI L T DORT . AAA AR %D I AT NY—=EENL, (NaaT7NF — ¥k,
BAERET 2, A InEiirRICT 2, OB 7v—2ROF 3 av— b 2EY5EE
Db ETHROFMAIEINE, RF 331 — FDIEHIOEE(LE 0 - - BRAT 2,

27 DA IA =T ADEE K Z @M E T VA ) THRT 2, @Faar— R
CHIC T DORT, WAAIARACEENE 2T NY -2 350 2BERY (5, OKFOD
MPWR20: 70 >0 THRICT S, REGHE L TEET S,

5) HhhFnFIA

AAFXBEFOEEMEL T, Faav—b, 272 ERXNMLT 2 008K 0H, 205}
EHAXEEETLRERRG (DA A LWERRE LD, KR (244 AR ERES
Lizbo, FERER) 2E8b0fhb, A AAREOHFERFRBALLHE. 74227 ) — 20K
kle CRIAEIRIAL . DBECEAINLIED D,
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REEDY —%2FHLTATAOM, FFL BERZECLNLEATY 2,
4. ANFOFBERE

77 FIFREICH L TREZHEDOEWEYTH 2 L Fb i, FEY > Tl E R BT
BB FINAFDYNEYIEETHITE R VEGERSLETH D, BRI L T b R
BIRNDHBEFOI, LAY 7 TRaavyyETORBENERE LTV,

UL LBMO 2 a v EIZEMC AT T (K6) BB, £7-BMc k> THZ S IcASH
HY. FEEZLTLLHOFRLZITE2ERTZLDOTIELRVEWLI R 227, LA
B34 A QOEBREL RN SEZ 2FEBTH- T, FROY L THH 4 ZEMTIEH 5 53%
ELLAEBERIEIN TV B LWIHRERZT 2, W A4 OEF L BEOBRICOLTUTICE
HLTHL,

32ft

| 7
® 0o O e

13ft KL

e © & 6 o6f Do
—si——f 81t @ =COCONUTS

S5 D D D D1 O-=cocoa
FILLER
TREES

32ft

ile¢ o O e
e 12ft g ) 121t |

X6 JavYCEICEITZHHFOFERRD—BF] (WYRLEY-BIRCH RX)

S RER R A 7 A B 0 IR IR1Z22.4~26.7°C. A FEHREI218.8°Ch 527.9°Cle
Je AT 5, Ernholm (1948) (374 7 A4 AR LG 2 EE 1 H¥HTI5°C. RIEZIRIZ10°C & 45
WL TWd, Ll 223D Z 5N ABRFRREIZ OV TERNLESITIZ RV, T.ALVIM I
Py 0 TRIBZRO BEERNI0CC T E DI b — 3°CTEEED —EICHELZ T 12512
A RBICIZEE L 2 L 2REL TWw 2,

Ry RS 2 F TOPMIZREC L > TRELSEHFESN, 77 YD Bahia Tlx, ZH»
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SHERHT2ETOAKN BRRAC > TR 5N 5,
N=2500/ (T—9)
T . ZH~IE £ TOHRIEDFY
LiRIE 7o H A AT —DEFRICHEL . REOKRBEWHAOKERIX € — > O EMiELE O &
% LA EET 5,

B 2 AT OEBTHOERBKERT R0, BREHC L 2EMNELEL? L->TE D,
1400~2000mm TH %, B/KESH2500~3000mm %2#8 2 2HE1E. BARLER 7y 7
v ) OFEICL > THEIZMET T 5, %7:1200mm AT THHTARMOEOHIE, 2 AKET
S IGEEFRSICEETT 5,

ek EOFEHAOMAHBRIC L > TRL D WY —> 2RET 2 EERER L &> T b,

JE A A A R BIC U TEERCHENK BT TR AL T AEL L B2, BFEE L LT
v d, TV AT TN (Syzygium malaccensis) i ENLfEbLN TS, BpHTES L%k
HETZenHD, B HMEOKRARZ, BB ZEECLI2b0THL S, KR
BiEOBEEH bR LTBD, BERTIBREENEL S, FCILTHENZHMTHEZ LT
KEBEPMTON T EELHE, F—FTRUOTEF A V=) 7 TERLRZA®»S 3RE»ITTHANT
M 5 < harmattan winds 12 & - TN L. ZOEZEET 2 L 5 25 0B ERZ O TAH A
TERBHET A9 2 TRYLBBERLE > TV 5,

FEF& (shading) ; 13X A X OHUS T, HEIHR 2 ~3EREEE2 ST ICHAAREZ2RITS L
BATEETH S, ZOBEIS, 2 4A0BITHEBERHFOHERL DEEbNTEL, LiL,
MAKIZE > TARDAREFRELIZZTTH, BOEHEABREROREBTE S 2L T& %, £
7z, KB DT VAR., RFEHO D VAT, FISICED S ERICTFO N TV SIS TIRIER 21T
YR AN ARERET B I EMBARETH %, Bahia I B 2 Bl OBIZED & | FERE I3 KBLR
2027200 TR, BOBBEOSKROB & 207 { LEEVIOKDIRZ 2 TWS Z LS

WZE iz,

Bahia D& {25 DA H A FIGEFRIZ 1 ha K72 ) FISOARD e 22 TwW A Z DA T
FEERa OS] % (ha 472D 25—30AKICT ) Lhbe THEZES T2 2 L NEE MR
DREWI EMBHS IR 5 T2, BrATOMK TIE@E10ERIC FERE DR E & MR & - TG
P2 EFLAEICEEIL Tw b,

M 7R —FHcB 02 4EMCbI: 2B HIEOBREB L2 20D TH S, EREHE
AEER (3 U200 %6 1 B8N L 72 23, KI104E R I SEFERRA D R 1T B L OBl 2 R L 7o TS EHE
HEOMEL, BIEIC X 2EFESOME. FRHOZRELCDERICLZ2 VD LEREES LTV,
L L OB THRENE LA ® 5 1965412 13 RERX DT ORI bl TH D HERO
ZIHBERO—DEZHITERETH D LI ERIMMOMEEICL>ThEINTVwS, LipL,
WFNRIZ L THEBROIRESIMUORBEER L WOHARBGRE LD Z EdHL L TH 5, FEO
BTSSR & » O FEITKS T2, XV EVINEEZREL TH2 Ak RS
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2
/
/, \\ //‘\
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g I \al e
R i L a
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e and fertilizer,’ No Shade no Fertilizer
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= Shade No Fertilizer
500 L
i Farners' Average
_,x—--,,_--x—--"‘" TN X o= Ko am KX
x---x% e XX x=
0 e i i L L L n i L I i L i

] L i
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7 BREMIEAHHADINEIZRITTHZE (AHENKORAH et al, 1974i124& )
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80 __
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107 ~Hicw _~MEDIOM,” Low 7

IR

8 HHAARyY FINBICRITTHRICKRE L EREEDIZEER (ALvim, 1972128 %)
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N3TH?5, M-8 IRBEORE LIERLESE OB EBEFRERLIZLDTHE, LirLE
DOEBIZEBE» S, ZLOHBIZIBOTITFE L ZVLERFICHEIC S ¥ 5720 I EEDFE
EnERTROBFN L FHETH S, 12 > THEFHETTHRET 2 LI E#HEELL T, #l
ZEaavyREOPICH B F R AND L, HEERGTA » 4 B % BT 2 BRI I3 e
2HLCHEORLAH Sk CERBHCRE L RERED HT A2 ERTNETHL &2
2, KEEYERBEAAAL T 7=V TV AT L, 77074 A MY =D HICH2oTYH
ABERNICE R b B . REEEAE . DB X ARSI T H 2 FOREEM AT A 2 A 1R
FEEHTREEYO—DTHH LEZ D,

SN ERENENT VA SE LR EEORELHL TS 2 L, BRENMED H 5 F
2 FRT 2 2 L EBSROEMETH 2 5,

5. MARDI (28T 3D AFHARDEF

VLA 78T 54044123 285812 MARDI (Malaysian Agricultural Research and
Development Institute) ZHLLIZfTbNTwb, MARDI 3~ L 4 & 7 EEICB 1T 2 BEES,
SYMWT L THIRDESREEED TWEN, THEID LELEORELBVORRMETHD., Zi
KRSE 2D NV—=TAHA, aaFy Y, BE KB, REFABRVPA- T2,

MARDI 2 53 % % # A H52iZ Cocoa Coconut Research Division #5#H24 L, Telok Anson,
Jerangau &0 station THEETON TV, EXED LD L, AHF, aaF v Y ORFEE
I MARDI 1220%/E D . D > 513458 Telok Anson IZJ& 1D . 3E&MMEIHEHEP L WS 2L Th
572, Telok Anson Tlk, ffE B, BEEHEOMIMTIEDOHIETHbNTE D | Jerangau T
BANF LMOER & 2flAEDET 7 7 — I Y TV AT ABHROFL E %> Tindlz,

MARDIWZ8 T % 4 4 A ROBEEIZIROMED TH 5,

()

FEMRCBSOTCEIECERONECHAPEINTVE, 77V N, TRTYIELLEE
WAL SO0 % A7 L TU 50 % 72 MARDI 00 348 0 I T 5t 0 HUSEIG 3R 53T b
TBY., ZOMEL DR T — b 28 U THRHEDHERESTTO L, fkE 2O #IT
LIEEBR T2 2L 2EMELTWE, ZRNETEUTORENE SN T S,

(i) 7729NEORKEALRZHELIZLOD S b 3EENINE, #E, EOKESFIIENT
EBICRFTH -T2,

(i) 2RAZVHIEOHRKLM» S, Ry FIENGV O, REOTERET 2 b D5 LR
b ERPELN TV S,

Flo, BO»ORMBICOWT I T7HOESIT OV THFBTbhT»5,

CRiBsE )

NEDFEABNEE DT SO EWESLETH S, WER LECLE 10~118) ik
ZEANAOWEERALESEE I ENTE S, £z, BBREOFKETHERT 2 201tk -T
NEDBFTRAHABERRTE 2 2 L8bro75
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Hilir Peark T1T-7: N.P. K AGKOEABRBEOFK R, 774 3B P oL THEL K%
w7

7171 % DEFEE — IS EAERFHEA | BRI L FETTDA TV 2 005 O L LEARES
BIFg s Twa, EROFEEHE (bud grafting) Tk 4~ 60 AEDEEEZR W28, cleft &
¥ nurse seed grafting 23FAF 2. BIETIZ 3~ 4 BEEOELE L BHETIEZ5~9 HEDES
ERAWLZERHKEL LSl o b E9, £/, ZORFETRBEERC /0 -2 F v /=0
TEEDT, HAFOREEENEHRIC 2 DER LD THED

JRERE . Helopeltis clavifer (X275 71 X L FL #41% Mosquito bug, BEHWHFEDLRE) &I
WLsHFEsis L, REABLERIE2) COLWTHEEL RO - HEREROBIZIZE
OMERH D, HOHROE — 278 (HFE10~11H) LBREOBICZE-> 29 L-BE»H
SNl BEBENTOAZ Y —= > 7OfER, Eloctron., Unden, Meobal 12 DWW T &%
HENR N D & 17z, Helopeltis DLV DV TX, 80O —8 Diacamma Sp.\3 Helopeltis O
ERHSCHRTEHETE 2 ZEBHs L 2o T,

FEMBES T B HUC D TiE Helopeltis OEIREE L OBRIC D W THEN SN, ZOHIBEICE T 254
Rrgsniz,

71 71 74 @ cherelle wilt* & phytophthora palmivora ¥ DBRIC O W THFETHIL, ZOEIZ
771 ORI P v, wilted cherelle D30% LA EIZ Z OB IZ L > TRESN TS Z 88 o 0
ANz, 72 Black pod** I L TH ZDEOEEMEMNEED 51 Black pod DFIFERE I DWW T
SRR e IR0 & iz,

BiERE - MARDI 23/ NREEERE 12 BAFE L 72 Tray method & 4K Box method & % Fh#ig U 7- &5
B, Tray method TIX70% D E— > DB FRATCEERE L T\ 72435, Box method Ti320%, Tray
method Tid nib (x4 A4 6E) @ pHIE5.1THY . Box method TIF5.3TH »7:, Tray
method TIZEEREIZ6.5H 2220 box TX8~9 Hirn b, BB, ZOME» S IR ERTIX
LA YT EDH A A OBWREBEIE RS L LA N TW A, AU < MARDI THF L 2k
HEER2 I O Shallow Fermentation method % T 2 7 — TR & BRI L 72 R,
MARDI #£:Ti393%. fERETIZH% W E < BEEEL Tz, Nib D&KM% pH 124 9TIERE I
4.8TH-7z,

Faar—brOEKREE—-OEDEDOBREHS»ICT 2HITIT >z Lic e - oL

2 h O E D TIE, BEHRIC X o TERITHEIZ0.567° 50.06% 12984 L 72, % 72, anthocyanin &

* Cherelle FAFya, MY Z—OBRMEET, —EDORESLNORBEELZIET, I EL2%
L RERELR LRSI %ﬂ:?éf%%%% cherelle wilt £ 5,
cherelle wilt P AVEREINRE 105128 2 25T ETH 208, FERICIE wilt #0318 < T H [
BWEEND D,
** Black pod ( REDKRZ OFERRBE T P. palmivora \2 & > THEINR Z 2, BB EO MR A
sk, Ry FeRICEnD BA X5, Kﬁi%ﬂ@%%fziﬁ%ﬁ&bfmﬁmﬁf FTRS, BT 70 A
HEETRKHEOH I LD 5,
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H1373.1%72 5 75.7%. theobromine & &3 0.9 51.4%~, pHIIZ 4.7 54.8~~Z{bL
720

HH A DB IARZSEHEYOERAZA TS, RE., FE. TROZEIZ DL TEEN
ELIWZONTZEORBIIA %L %2, NEPSERIL 24 > 7 h S IERB L L MEYORED D
Birolc, SMEHEHOBRNE EEFE S NKESTOLDELUTORBCE LTV,
Hansenula, kloeckera, Torulopsis, Saccharomyces, Candida, Hanseniospora, Rhodotorula,
Debaryomyces, Pichia, Schizosaccharmoyces, Cryptococcus ]2 1F Dekkera. Z DE7» 3 RO HIE
7 )V—7. Lactobacillus, Acetobacter, Bacillus 735 BEEE SN T b,

PLEDHEY VA YT ICBI 22 AT HROMETH 572, HREEOWREHERL7:0%K5

PERR L7z, C ORI L A E1982FICHFR S NI H A2 A w1888, 230 ENC KA TWwWA, mb
RERIEDLDIZTIINVT, FAY VT, v Ay T, 7TARY I—A BT HITH W
T, X7 =<, WERCHET 2 DMHRL L% E D, T A W/ I—LDIS%ITE N
TIE D MIT%,

F 7o WO R L AR EORES IOV TIE1958, '63 4, FAO 24 EEENICH L TiT-
T EREDELDTLONDH DL, ZDORFLLELEEEL T2 RE O HEAMRE % 8
BT 5 EnHIRS e CERIIELH 2 DTHERE L THRITTE <,

X #®
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PERU

SURINAM

VEN—
EZUELA

North
and
Central
America
CoSTA
Rica

MEXICO

PANAMA

Forastero

Trinitario

Criollo;

Calabacillo

Trinitario;
various

clones

Forastero;
Criollo

mixed

and

Forastero
(Calabacillo)

Good soils rich in
nitrogen and

potassium.

Heavy marine
clays; rainfall
1,100 mm; 600/700
trees per ha; per-
manent shade pro-
vided;
done; fertilizer use

pruning

limited.

Sandy deep allu-
vial soils; average
rainfall 2,000 mm;
spacing 3X4 m;
permanent shade

provided; pruning

applied, but no fer-
ilizer.
volcanic alluvial

soils ; spacing 4 X
4 m under perma-
nent shade; light
pruning done; lit-
tle fertilizer used.

Alluvial
average rainfall
2,160 to 3,800 mm;
spacing 4 or 5 m

soils;

square; permanent
shade

little pruning; very

provided;

little fertilizer
applied.

Red and dark yel-
low deep alluvial
and dark

brown clays; aver-

soils

age rainfall 1,282
mm; spacing 4 to 6
m; no fertilizer

applied; no prun-

Black pod;
witches’
Cer-

Jun-

broom;
atocystis
briata.
Pod rot;
witches’
broom; thrips;
cocoa beetle.

Black pod;
Monilia; pod
rot; witches
broom; trunk
necrosis;

Steirastoma
breve; ants;
aphids.

Black pod;
Ceratostomel-
la sp.; cushion
galls; leaf-
sucking and
cutting

insects.

Thrips; black
pod; Ceratos-
tomella sp.

Black pod,
Collectotri—
chum and
Corticium
Spp.

Estacion Experi-
mental de Tingo
Marfa.

Agricultural
Sta-
tion, Paramaribo;

Experiment

extension services

provided.

Cocoa stations at;
Ocumare de la
Costa; Bar —
lovento;
Caucagua;

Edo.

Extension

Tunapuy,
Sucre.

organized.

1AIAS,
Estacion Experi-

de La
Estacion
de
Diamentes;

Turrialba;

mental
Lolla;
Experimental
Los
efficient extension
service

Estacion Experi-
mental Rosario,
Izapa; extension
organized.

Extension ser-

vices organized.

—94—

Rehabilitation of
old plantations;
of dis-
eases and pests.

control

Improvement of

drainage; irriga-
tion; desalination;
soil conservation
and mechaniza-
of

and

tion; control
diseases
breeding;

of

pests;
improvement
processing.

dis-
eases and pests;
of

processed beans.

Low yields;

poor quality

Black
Ceratostomella;

pod;

cushion gall; reha-
bilitation of old
plantations.

Lack of improved
planting material;
improvement of
processing,

trol of black pod.

con-

Lack of improved
planting material;
improved
plamtaion man-
agement; process-
ing.

Study and control
of Ceratocystis

fimbriata.



West
Indies

DOMINICA

DOMINT-
CAN RE-
PUBLIC

GRENADA

GUADE —
LOUPE

Harrt

Forastero;
strains
Trinidad

Forastero

(Calabacillo)

Mixture

several clones

replacing old

Forastero

Trinitario;
Forastero

Forastero

from|l o

ing done; perma-
nent
vided.

shade pro-

of

ams;

Clay sandy
rich
organic soils;
average rainfall
2,000 to 3,000 mm;
spacing 3X3 m to
4.2%42

permanent

m under
shade;
fertilizers applied.
Deep soils rich in
nitrogen, potas-
sium and organic
matter. Rainfall
1,000 to 1,400 mm;
spacing between
36 and 4.5
shade provided;

m;

pruning done.
of|Capitol clay loam;
Belmont clay
loam; Persever-
ance clay; average
2,243

2,890 mm; spacing

rainfall to
3 X 3m; little or no
permanent shade;
fertilizers and

manures used.

Light
volcanic

or heavy
soils;
average rainfall,
1,480 to 3,000 mm;
limited pruning
done; no fertilizers
applied.

Latosols and
black soils; aver-
age rainfall 1,700
to 3,120 mm,; spac-
ing 2x15 to 3 or
4m?; permanent
shade proveded;
no pruning; ferti-

lizers not in gener-

al use.

Black pod;
Rosellinia;
termites and
borers.

Black pod;
root rot and
cankers; rats

and wood-
peckers.

Witches’
broom; black
pod; cocoa

beetle; thrips.

Black pod;
termites;
borers; rats

Thrips, birds
and rats;
black pod;
anthracnose;
pseudo
witches’
broom.

No

reseach program;

special
effective exten-

tion.

Mount Home
Cocoa Station; co-
operates with
Regional

Research Center,
Trinidad;

sion service well

exten-

organized.

Institut des fruit
et agrumes

coloniaux, (IFACQ);

extension by
Department of
Agiculture.

Markfranc Exper-
iment Station, Jér-
émie, with substa-
tions; Extension

organized.
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Faulty processing;
lack of
studies

soil
and
agronomic trials.

Lack of improved
plant material;
improvement in
soil fertility; con-
trol of pests and
diseases.

Rehabilitation of

old plantations.

Rehabilitation of
old plantaitions;
poor general hus-
bandry; disease

and pest control.

Lack of improved
plant material;
of

old plantations,

rehabilitation

control of cherelle
wilt; rodents; poor
processing and
lack of training

facilities.

Exchange visits of
technicians.



JAMAICA

MARTINI-
QUE

TRINIDAD

Africa
ANGOLA

CAMER —
OON

Forastero

and Trinitar-

io selection

Foraste

ro;

Trinitario;

Trinidad
clones

Trinitario

Forastero

Foraste
Criollo;
hybrids

ro;

and

Good soils; aver-
age rainfall, 1,000
mm to over 2,500
mm; spacing 3.7 X
3.7 m recommend-
ed; under perma-
nent shade.

Direct seeding
2.4X2.4 m; perma-
nent shade; aver-
age rainfall 1,500
3,000
organic

to mm,
manures
and fertilizer
applied; no prun-
ing.

Montserrat and

Brasso clays; silty

clay and clay
loams; Moruga
loam; rainfall

between 1,270 and
3,000 mm; spacing
3.6 X3.6 m; perma-
nent shade pro-
vided;
undertaken,

pruning

manures and ferti-
lizer applied.

Sandy or heavy
clay soils; spacing
3 to 5 m?% perma-
nent shade; prun-
ing done; no ferti-
lizer applied.

Red
basaltic

clay and
soils;
average rainfall
2,500 mm; spacing
3 X3 m; permanent
shade provided;

pruning done.

Black pod;
fiddler beetle;
rats.

Black pod;
coccids;
thrips.

Cocoa thrips;
beetles; black
pod;

witches’broon

Capsids and
fungus dis-
eases.

Black pod;
capsids.

Covered by
Regional
Research Center,
Trinidad; locally,
Crop Agronomy
Division of Minis-
try of Agiculture
extension service.
IFCC in collabora-
tion with

IFAC.

Regional
Research Center
of University of
the West Indies;
and several field
trial stations.

No facilities exist.

Station expér-
imentale du
Centre de
Nkoemvone, near
Ebolowa; Centre
de

agronomiques,

recherches

Nkolbisson, near
Yaoundé; exten-

sion organized.
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Erosion; unsuit-
able location;
black pod;
improvement of
quality of prod-
uct.
Improvement of

processing
methods and hus-
rehabili-

tation of old plan-

bandry;

tations.

Rehabilitation of
old plantations;
control of pests
and diseases,
especially black
pod, witches’
broom and thrips,
lack of nutrition

studies.

Improvement of

general manage-
ment; control of
pests and dis-
eases.

Pest and disease
lack of
improved plant

control;
material; im-
proved extension
service; improved
procceing,

All fields of cocoa

cultivation



CONGO
(BrRAZ-
ZAVILLE)

CONGO
(LEOPOL-
DVILLE)

Da—
HOMEY

GABON

GHANA

IVORY
COAST

Forastero

Amazon; For-
astero

Forastero;
Sdo
Soconusco
Forastero

Tomé;

Forastero

Forastero;
Trinitario

Metamorphic and
nonmetamorphic
sedimentary soils;
average rainfall
1,500 mm; spacing
3 X3 m; permanent
shade provided.

Lateritic sandy
clay; average rain-
fall 1,250 to 1,852
mm; spacing 3X
250 m for seed-
for

lings, wider

cuttings; perma-
nent shade pro-
vided; no pruning;
fertilizer little
used.

Alluvial soils

Ferruginous soils;
average rainfall
1,700 mm; spacing
3 X3 m; permanent
shade provided;
pruning recom-

mended.

Upland sedentary
soils; average
rainfall between

1,300 and 1,800
mm; spacing irreg-
ular; plant popula-
tion 900/2,500 per
ha; no general use
of fertilizers; per-
manent shade pro-
vided.

Schists, granitic
and sandy soils;
average rainfall
1,361 to 1,906 mm;
plant population
900/2,000 trees per
ha;
shade;

permanent

fertilizers

recommended.

Pod rots; cap-
sids.

Root disease;
collar crack;
thread blight;
brown and
black pod;
capsids;

borers.

Unidentified

Black pod;
brown pod;
capsids;
borers.

Swollen
shoot; cap-
black

pod; diebacks.

sids;

Swollen
black
thread
cap-

shoot;
pod;
blight;
sids; monkeys

and squirrels.

Technical advice
from Nkoemvone
Station, Camer-
oon; extension

organized.

INEAC, Yangambi,
with substation;
extension orga-

nized.

Niaouli Station

Advice
from Nkoemvone
and Nkolbisson
Stations;

received

Camer-
oon; extension

organized.

Cocoa Research
of
Bunso

Institute
Ghana;
Plantation; many
field trial stations;
well organized

extension service.

IFcc; Divo Experi-

ment Station;
extension orga-
nized.
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Poor general hus-
bandy; pests and
diseases.

Improvement of
general plantation
management; lack
of improved plant

material.

Diseases and
pests; lack of tech-
nical klowledge.

Need for improve-
ment of soil fertil-
ity; lack of better
plant material;
diseases and
pests; poor har-
vesting and

processing.

shoot;
capsids; black
rehabilita-
tion of old farms;

Swollen

pod;

general hus-
bandry improve-
ment.

Rehabilitation of
old plantations;
capsids and swol-
len shoot disease.

Technical advice

on research.



LIBERIA

MADAGA-
SCAR

NIGERIA
(Western
Region)

Rio MUNI

SAO
ToME

SIERRA
LEONE

Forastero;
Criollo

Criollo;

astero

For-

Forastero

“Amelonado
Dorado”;
“Amelonado
Rojo”; Criollo

Several vari-

eties (Foras-

tero, etc.)

Forastero

Sandy loams; allu-
vial and lateritic
soils; average
2,000

3,000 mm; perma-

rainfall to
nent shade pro-
vided;

done.

Alluvial
average
2,200
menent shade pro-

pruning

soils;
rainfall
mm; per-

vided; no pruning.

Soils

crystalline

overlying
rocks
or firm sedimen-
tary rocks; rain-
fall between 1,220
1,575

spacing irregular;

and mm;
little or no shade;
limited pruning;
no general use of
fertilizer.

Volcanic clay or
stony and lateritic
soils; rainfall 1,200
to 3,000 mm; spac-
ing 3X3 m; perma-
nent shade pro-
vided,;
practiced and fer-

pruning

tilizer applied.

Volcanic soils;
average rainfall
2,000 mm or more;
low rainfall areas
600/

1,000 trees per ha;

irrigated,;

permanent shade
provided; pruning
done; no general
use of fertilizer.

Hydromorphic
fine sandy loams
and deep lateritic
gravel, average

rainfall 2,700 mm.

Ambrosia

beetle; cap-
sids and
mealybugs;

black pod

Black pod;
thread blight.

Capsids;

swollen
shoot; black
pod.

Xyleborus and
Helopltis,
rodents; black
and brown
pod diseases;
anthracnose.

Thrips; black
pod; swollen

shoot

Black pod

Central Agricul-
tural Experiment
Station, Suakoko,

and substation at

Las Palmas;
extension work
organized.

Ambanja Station
of 1FCC. Extension

service provided.

WACRI (Nigeria)
and Gambari
Sta-

Department

Experiment
tion,
of Agriculture;
efficient extension

service.

Research
envisaged; exten-
sion conducted.

Kpuabu Experi-
mental Station;
extension work

organized.
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Lack of soil sur-
veys; pest and dis-
ease control;
processing and

grading problems.

Lack of improved
planting material;

poor processing.

Rehabilitation of
old plantations;
lack of improved
plant material;
control of pests
and diseases;
quality improve-

ment.

Lack of improved
plantation man-
agement

Black pod; mon-
key damage; poor

farm sanitation;
general hus-
bandry.

Assistance in soil
surveys; pest and
disease control

and processing.



Toco

UGANDA

ZAN —
ZIBAR
and
PEMBA

South-
east
Asia and
Oceania
CEYLON

IN -
DONESIA

Amelonado

Forastero;

Trinitario

Forastero

Trinitario

Trinitario

Colluvial or allu-
vial soils; rainfall
1,200 to 1,600 mm;
spacing irregular;
permanent shade;
pruning done; no
fertilizer applied.
Good primary and
secondary forest
soils; average
rainfall 1,140 mm;
shade not prefer-
red on the better
soils; windbreaks
essential.

Sandy to heavy
soils; average
rainfall 1,600 mm;
spacing 3.6 X3.6 m;
shade

later removed.

temporary

Red heavy loams;
gray brown loams;
average rainfall
2,000 mm;

spacing between

over

3.6 and 4.5 m?; per-
manent shade pro-
vided;
done and fertilizer

pruning

recommended.

Volcanic ash and
Lahar soils; aver-
age rainfall 1,847
to 2,119 mm; spac-
ing 4 X4 m; perma-
nent shade pro-
vided;

done; some ferti-

pruning

lizer used.

Capsids;
swollen
black
pod and
thread blight

shoot;

dis-
ease of pods
(not Phyto-
phthora)

Fungus

Black pod;
swollen
shoot; sickle
leaf disease;
Helopeltis;
leaf hoppers;
pod and bark
borers; cater-

pillars.

Black pod;
capsids; pod,
stem and
branch

borers.

Station de recher-
ches, Tove; exten-
sion service pro-
vided.

Kawanda Agri-
cultural Research
Station;

Coffee Research

Kituza

Station; extension

organized.

Kizimbani
Agicultural
Experiment Sta-
tion , Zanzibar,
and substation;
Matangatwani
Sta-

Pemba;

Agicultural
tion,
extension service
provided.

Research
Kun-
extension

Cocoa
Station,
dasale;
work organized.

Belai Penjelidi-
kan Perkebunan
Besar, Bogor
(with branch at
Field
Sta-

tion, Kedungpani;

Djember);
Experiment

Maintenance of
old plantations;
control of pests
and diseases;
improvement of

processing.

Fermentation
problems.

Pests and weeds;
soil improvement;
poor processing.

Rehabilitation of
old plantations;
choice of suitable
soils; lack of bet-
ter planting mate-
of

rial; control

diseases and
pests; fertilizer
application.
Diseases and
pests; rehabilita-
tion of old planta-

tions.

Cocoa Experi-
ment Station,
Bedji.
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Yield decline and
swollen shoot dis-
case.



MALAY
SIA

Malaya

Sabah

PHILI -
PPINES

WEST
ERN
SAMOA

VIET —
NAM

Forastero

Forastero

Criollo

Forastero
and Criollo
hybrids

Forastero

Clay or sandy clay
loams and alluvial
clays; average
rainfall 3,000 mm;
spacing 2.4X2.4 m;
permanent shade
left; pruning done
and fertilizer
application recom-

mended.

Alluvial and vol-
canic soils; perma-
nent

vided.
Clay loams; loams;

shade pro-

alluvial soils; etc.;
spacing 3X3 m;
permanent shade
provided; pruning
done; fertilizer

applied.

Stony and boul-
dery clays; aver-
age rainfall 3,000
mm; spacing 4.5X
4.5 m; shade pro-
vided and pruning
done.

Alluvial

basaltic

and red
soils;
average rainfall
2,000 mm;
planted with fruit

inter-

trees; at higher
altitudes perma-
nent

vided.

shade pro-

Black pod;
Helopeltis
theobromae;

mealybugs.

Capsids;

borers; black
pod; brown
bark rot; pink
disease and
thread blight.

Black pod;
leafeating
insects; pink
disease and

root disease.

Black pod

Jerangau Experi-
ment Station; Ser-
dang Experiment
Station; extension
is organized.

Cocoa Research
Station, Quoin
Hill.

College of Agri-
Central
Sta-
tion of University

culture;
Experiment

of philippines,
Laguna; extension
program orga-
nized.

Nafanua Agricul-
tural Station,
Upolu, and three

substations

Extension orga-
nized.

Lack of farmers’
practical experi-
ence; dieback dis-

ease.

Pests and dis-
eases; severe
defoliation.

Pests and dis-

eases; soil fertili-

zation.

Poor crop man-
agement; pests
and diseases;
weeds; lack of im-
proved plant

material.

General agron-

omy; rehabilita-
tion; disease and
pest control;
breeding; process-

ing.

Propagation; fer-

tilizer use; fer-
mentation and
drying.

## D World cocoa survey F.A.O. Rome 1964.
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B. BBRIOSORDIER @E 77U HE)

(BAL 1 %)

Constituent

Dried beans

Fat-free material

Cotyledons

Shell

Germ

Fat

Water

Ash (total)

Nitrogen
Total nitrogen
Protein nitrogen
Ammonia nitrogen
Amide nitrogen
Theobromine
Caffeine

Carbohydrates
Glucose
Sucrose
Starch
Pectins
Fiber
Cellulose
Pentosans
Mucilage and gums

Tannins

Acids
Acetic(free)
Oxalic

89.
9.

60
63

0.77

53.

05

3.65

3]

[l

D e D D e DD

.63

.28
.50
.028
.188

.014

0.29

6.07

5.27
3.46
0.065
0.434
3.95
0.196

0.69
Nil
14.09
5.20
4.83
4.43
2.93
0.88
17.43

0.032
0.67

&l FAO (1963)

C. WAFEDOHBHER (IMIRE)

N K 11% | Xt 20%
2 17 [ e 177
=7 | 8 | | 3
x4 57 vz 6/
=] 53 FA T 17
BEHE 127 K53 37

B AUk (1978)
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D. D37/ TORDHER

Component Average content
(%)
Water 80-90
Albuminoids, astringents, etc 0.5-0.7
Glucose 8-13
Sucrose 0.4-1.0
Starch Trace
Nonvolatile acids(like tartaric) 0.2-0.4
Iron oxide 0.03
Salts (potash, soda, calcium and magnesium) 0.4-0.45
Volatile acids Nil
Alcohol Nil

Er FAO (1963)
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SEEM3.

July 9 (Mo.) Tokyo——Kuala Lumpur

10 (Tu.) K.L.——]Jalan Kebun

MARDI, Jalan Kebun Station

MARDI H. Q.
11 (We.) K.L.—Telok Anson

United Plantation
12 (Th.) T.A.—K.L.

MARDI, Telok Anson Station
13 (Fr.) K.L.——Serdang

MARDI, Miscellaneous Crops Division
14 (Sa.) Observation at the Central Market, K. L.
15 (Su.) Field trip in suburd K. L.
16 (Mo.)
17 (Tu.)

K. L.—Kuantan

Kuantan——=Sungai Baging——Kuala Trengganu
MARDI, Sungai Baging Station

18 (We.) K. Trengganu——Jerangau——Kuantan

MARDI, Jerangau Station

19 (Th.) Kuantan—ZK. L.

20 (Fr.) K.L.—Serdang, PORIM & Oill Mill
21 (Sa.) Field trip in suburb K. L.

22 (Su.) Meeting with TARC staff members
23 (Mo.) Kuala Lumpur——Bangkok

24 (Tu.) Bangkok

Japanese Embassy
Department of Agriculture
25 (We.) Bangkok
Field Crops Research Institute
Horticulture Research Institute
26 (Th.) Bangkok——Khon Kaen
27 (Fr. Khon Kaen—ZKalasin
Kalasin Field Crops Experiment Station
28 (Sa.) Khon Kaen——Bangkok
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29 (Su.) Field trip in suburb Bangkok
30 (Mo.) Bangkok——Chantaburi
31 (Tu.) Chanthaburi—Rayong
Plew Horticulture Experiment Station
Aug. 1 (We. Rayong——Bangkok
Huai Pong Field Crops Research Center
2 (Th.) Bangkok
DoA, Oil Seed Laboratory
(Fr.) Meeting with TARC staff members
(Sa.) Field trip in suburb Bangkok
(Su.) Observation at the food market, Bangkok
(Mo.) Department of Agriculture
(

~1 O U1 W

Tu) Bangkok——Tokyo
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Telok Anson Station

United Plantation

MARDI H. Q.

PORIM
HAVYS OIL MILL

Jalan Kedun Station

-
-~

AV 4
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Jerangau Station

Sungai Baging Station



Kalasin F.C. E. S.

Department of
Agriculture

Agri. Chem. Div.
Hort. Res. Inst.
Field Crops Res. Inst.
Oil Seed Lab.

Plew H.E. S.
Chantaburi

Rayong Field Crops Res. Cent.
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