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1. JNTROVUCTION
 

At the beginning o this centv~y cacao au Ecuador'L' principat 
expo.rt product and Ecuadox waz the world'6 forLemo6t poduceL oj cacao. 
The advent ad two deteazs; Witches' Brkoom and Monlita Pod Rot, brolght 
about a dtatLc dec~ine in the pudctivity o the cowntu'A cacao pea_ 
rations and to it6 status a a producer. The zpectacutwr hLse o6 the 
banana induztry in Ecuador durng the past 25 yearu, accompanied by a 
cutting down od cacao ptantation to ptant banana, ha bro,ight about a 
dw theA keducton in poduction. Ecuador' 6owmeL %eputationa6 a pro 
duceA o6 a igh quatity flauoA cacao hah been tarnished and made zwpect. 

The p'eent kepott attempt6 to examine means6 by which the health of 
the cacao indu6try might be ixptoued and 6ugge6tion6 are made tegaading 
meazdhru whZh F6utd cotkZbdt-to thie-ath ent o Vta gJ,'aLP. 

Cacao research being carned out by the Intitato NacionaZ de Invez 
tigacione6 AgtopecuaxW (INIAP) and exten6zon activitia by the Programa 
Naciona2 deZ Cacao, a wetl as deuetopment6 in the Ecuadorean chocotate 
industy are reviewed. 



I. CACAO RESEARCH
 

Peuonnel oj jive depwubient6 at the Pic Un .e Expe ent S ton 

ae involved in M.6earch on cacao ([6ee TabZe 11. The people whose names 

appear do not neceu6a4ily wordk jutt time on cacao, but may be invotved 

in other re6eaAch os weU. A toose cookdLntion iA maintained among 

people from the diffeent depatmeLt6 involved in cacao %eseahch and the 

fact that pkoposed hezeach p'ojet6 must be approvcd by an inteAdepart

mental commLttee before being put into execution tend6 to avoid dupZica

tion,o6 e6jo'&t. 

TheAe iz a 6tkong feeUng among mo,6t o6 the pesonnel invoZved that 

cacao keeaAch wouLd be 6trengthened by the etabt4hment o6 a Depaawnent 

oj Cacao Reaeavch which woutLd contain it6 own pathologi&t6, ho'tacuLtuxZt6, 

and kepazentative o6 otheJ d66c4p.lne, and wowud be f'tee oS the 

dZtrac~ton o6 having teponzabZWtiez in other crop6. This type o6
 

commodity oA entaton aJleady 6unction6 wet2 in the cahe o6 oil patm
 

resech, which ha not only it6 own technical zpecica t6 but it6 own
 

production people a weLL. A teoganizat,-n o cacao tesjearch along the6e 

ine4 woutd be highly tecommendable. 

The dollowing diecussion o6 cacao tueaAch i£ intended to cover 

-item6-o... particu/av interest to the-6utuAe development o6 the e6ea/eh 

progham and the production o6 inomuna..on which wL be u.efuL,' in the 

6ho~rt o-. medium teAm, to the f6ahe. 
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)ABLE 1. TECHNICAL PERSONNEL ENGAGED IN CACAO RESEARCH. 
PICHILINGUE EXPERIMENT STATION 1979 
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DEPARTMENT. 
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C. 	 Ptn Pathotogy
L.A.' Ph.D. Cwimen SuL'Lez 
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7A. Hcfto)L Catte 
Guido Sol_6Azano
7.A. 


"
 I.A. Jaime Aragundi 

Agr. RUgobeto Mo'eira Agionomy
 

ENTOMOLOGY
 

EntomoeogyI.A. Vicente PVLiz* 

" 	 Actng Head 

7.A. Joxge. Mendoza 
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Ptant Bkeedng Head oj Dept.

7LA. M.Sc. Ja.Zie Veua 

HorticuUmteI.A. MUanui. Mo),ha 
Plant 84.ding
i.A. 	 Eduahdo I.ogroujo* 

Ptant Physiology
I.A. Jacinto Chong Achong 	 p It

Egj%. 1.A. .Victe Le6n 

ff Ut MO. kti 
..ms. WiZUam Had ~Letd 


Agx.. Bosco SoZ6'zano Agronomy
 
Pedro CcybuAo
Ag. 


SOILS AND FERTILIZERS 

Vy
Soit Fkiti i
I.A. Fhanctico Mite*** 
i.A. 	 NelAon Motato-* ". Acting -Head. 

AghonomyIgnacio Rod.lguezAgk. 


WEED CONTROL 

A. Mffoz ..Weed 	ContoZ Acting Head
.Kt1beh 

* Studying in Mexico 
Sdying Ul szazip**, u 

"~Studyig in Ate united Statl. 
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A. Peant Pathology 

1. Setection 6o& Re.6tanee 

The pant pcthoeogy deparment ,6 eondu.cting t 4tudie 6 
involving the geneti inprouement o6 cacao with Legard to di6 
ea.6e kesistance. The 6irst of theze, started in 1966, invotue 
the euatuation 6okre6istance to Witche' Broom of hybids 
having as parent6 cPlonez colected in the Amazonan Valey 6o,% 
Aesi6tance to the'dieaze. The brakdown o6 rs6i6tance in 
Ecuado.. probabty due to ,the appearance o6 one o& more new Aae6 
o6 ;the pathogen to which thiz matuatC suzceptibZe, hazrke,6uat 
ed in the etimination o6 much mateia2 6'rom consideAation. 
There i6 an annuaZ appaent -nc.eaze in susceptibility and an 
e&&nination o6 additionalindividual plants. At tast report, 
the hybrid SCA - 12 x Sileci.a 7, both paAenrt originaly 6etected 

6o& kezistance, seemed to be beaing up betteA tln most. Some 
og the suviving tee,', appeaing to have good yiefd potential 
and qualty anl demonstrating an above-aveAage toterance to the 
disea6e may be souces of seedlng poputatZonz t'rth tetii g on 

the popeity o6 coopeatn'6a)tmeu. 

The otheA study involves kepeated atifica inocut tion 
aince 1969 o6 large numbe'r o6 seedling pogeny dciived from 
Amazonian c.ones the pwzposefoA o6 evatuating theJ &eir6tant e 
to Witche&'Boom and the-etZrOtiotZon o sascepti'bte individuals 
With the compZetion o6 the cuAent year's wrk, resitanttl5 
or%toWerant mateW Wtt be tuned ove to the PrLogtama ae Cacao-
Cafd 6o& muttiptpcation and 6uwthek study. 

S2. ChemicaL Control o .£seas6ez 

A prom £~ng devetopment in the .6etvh 6o a eontAoZ 6o& 
itcheh6' Broom £i6 the use oj agLZLLtuttwa zpay oitL applied to 

the dky b,%oom& 6or the inhibition o6 6poophoke (ba/6,(docaAp) 
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omation. It haz been 6ound that an emu.Zion o6 30% ol Zn 

wteA wZU efect a keduW.on in Apoophoi.e fo'rmation and i6 

not toxi. to the plant. CVo'k thu 6ar hoz ben limited to 

the zphaying o6 bhoom6 on the"ound 6oJ.ygetL ease in the 
obs4ueation o6 zpoAophore 6ormation and the taking o6 data, 

but the project 6 now to be expanded c, je..&d .6cate and the 

4puaying o6 t .eez. 

The pwhpo6e o6 thi6 zoxt o6 appP"izaton "6 to temupt 

the i6e cyc e o6 the pathogen prio&to the ztage of .porophote 

formation, thus intea6ing with the abiLLty o6 the 6ungus to 

initiatethe next ycP-e o6 indection. The 6pray wou&d be 

app&ied late in the dry 6eazon when the brooms-aAe dry and be 

6oe the s6tart o6 the cyc.e o6 in6ection nowatly brought on 

- by the--beginning o6 the Aany seasuon. 

The-inctuzion-o6 additionat chemical6 in the oil-aemulbion. 

o66e' inte'rtingpo66biUti 6o the 6utuAe deveopment and 

improvement o6 the ej6ecetvenezz o6 th£ proceduAe. 

TabLfe 2 6how erht.y %uuL.t o6 the eddect o6 the oil in 

Apo4ophorke inhibition. 

http:keduW.on


Ta&Ce 2. 	 Ejec.t o agricu&ut .6pfayoi? on othe'z'at°n o6 bq&&.o 
Uftps6o kW~ 2 pe~nLcioza on:cacao

No.0o6, baziLiocw,.ps--
P. Chavez 	 N. Bamb L 

Month 	 (oiz) (co nt~ot) 

Jan. 2 	 -0 

Feb. .3'21 

Malch 	 138 826 

Apri 
 682 	 5431_ 

May" 	 191 576 

June 
 279.. 	 9 . 

JUZY 0 	 26, 
August 	 0 0 

1/ Annual Report; 1977, INIAP. 

1/'_ .at. oo-n500 ooom .pet ptoto. 

http:baziLiocw,.ps
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An intete.6ttng .6tudy combining 6ungZicde 6pkaying w th 
hand poltina-tion i-6 in p'Logke5. The hand PoU-nation peAmLt,6 
a concertwation oj the v op .6o that it may be mote efjecv&ey 
..payed and no attempt " made to .6ptay the whoZe tAee. Five 
6ungicides we~e teted, o6 which Daconif 2787, AeiLat PeAenox 
and Macuprax gave uey promizing Ae.utt6 6oJ% the control o6 
pod in6ections caused by CunipeW& (Witches' Broom), Monitia 
and Phyt'phtho'a. Dithane M-45 gave betteA contro o6 
Phytophthoia than the thrzee fungicides afVeady mentioned but 
waz Z-eu effective against the other diseazez. AntacoZ puoved 
to be a fungicide o6 Lttle promise against thehe diseases. 
Under the vLry zevehe diseaze conditions o6 thia tkiaZ, the 
.tlee bette ungicides poduced increa.ses in numbers o6 dis
ease-free pods o6 as much as 10 tim the unzpkayed controZ 
(6ee Table 3). Thez e txuatz wZL be expanded to larger areage 

and the uze o6 oi emu&sons to caAry the fungicides wL be 
tes6ted.
 

An expehiment involving 6prays o6 different do6ageA o6 
the 4ungicide Ko-ide 101, combined with the %emovat o6 b'room6 
frtom the trees eitheA once or twce annuatty, begun in 1913, 
au temuined in 1977 because o6 poor kesults and the fact that 
the reatments twtd be comeAciatZy uneconomicat. 



o tttive jurqgZcideh and hand-POLFJnfltffi '.I_____ ~ n~ de.. ,-c~c 3.'Cp 

Phu- uEde-. ...m.,.Uh tat onit.& witeh' Php- Unde- Tow Totat accd3 

Tabtt~ ~ ~ ~ ~ ~tiL~~~, 


jTI 
tn r d j~sac HcLtthu______B-oom tr~izLhiahtIw-waim e~d D' cntcd 11Catitu ,Tota

TCAmJent gm/I 
"'9 22 1. 10.5 .1.5 0, 36.2 63.8 15.9 

7. 555 


19. 1.6 69.6 30.4 3C.2.jI,: °I 194I 1L.4 33.5.1 /'.6 4.1 33.3 66.7 
5. 1 5 3.Ac,:t:n Po/,,7.0 :U 7 135 59 

335.3 66.7
6.4 29.1 32.8 1.7 30.2 
5 10.1 20 313 

PVacLnit 2757 6.0 IV 39 40 
1.7 51.1 .0 16.53.1
237 16.5 29.1121 Ill39 69VthAnt M-45 3.0 
0.0 37.6 62.4 31.4 

330 11.5 16.4 9.7 
o 124 20654 32llacup. 70c 33 

21.5 3.0 93.4 6.6 2.1 
.8 271 22.1 46.5a 253 

- c 126 59Conta C 

uat RCpO t. INAP, 1977
 

7/ Vatgl S3.m 3#Uuwh~f-JU'1c. 


I! A 


1977 
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3. Regionat Diseaze Evatuation 

it had been obseved .sevehaZ.yeahz ago that-dy.aea,6, s.uch 

a,6 Machala, 6eemed to have much Ze&6 Witchez' Bwom injection than 

other paAt6 o6 the country. In fact, plantation,6 o ma~twe tree2 

weie. obs6 e.'wed theAe on which no witches' brooms .at at2 wee to be 

seen. The po,6.sibitity of the .6etectiono6 zon in which cacao 

wouZd be le.6s6 subject to disease seemed to, exist and se.ven 6ams 

wve. setected in dofAent paJL.6 o6 the 1Ltout to examine thiz 

po6ZibZtLty. The oJigina2intention wa6 to recoJd cimatotogicat 

data at each site in orde to-attempt to co Aeate thi6 with dLs

eae incidence but it wa6 not poss6ible to acquire sauficient equip 

ment and it wa not possible, eitheA, to obtain coopvration by the 

alseA4 in the redcoding o6 data drom the equipment that wa6 avaiZ 

abZe.-

Hda. Beat&tz in Machata wa6 a site on which no witche.6' broom 

wgre okiginat2y observed. A 6teady devetopment o6 the disease took 

peace, howeveA, dwuZng the couwe o6 the .study and now Hda. Beatktz 

ha.-pfenty-o6 .brooms6-(ee-TableA4) . - Bea z ..4how6-abundant MonZia 

a wexl but no Phytophthoha, the ctimate theAe being too hot and 

dry .to favor this disease. It is, however, a Capsid pocket and 

hhou..a 6eveAeinde.f6ttion o6 thoAe in6ect6 iMonolonion spp.). 

Cap.6d damage wa not Lecorded in .th£5 study. 

A6 can be seen in Table 4, Monia iz, by far, the mo.6t-,6eriou6 

direct cauze o pod lo66 in aUt a.eas, with Phytoph.thora being o 

-elatively minor importance by compwrion. _-Viche and Montavo moi6t 

awea.6, appear to have the htghest incidence o6 Mon&a. Naunjal, 

howeveA, a much drier area, aZ~o shows a high incidence o6 that dis

ease. The effect o6 Witche6' Boom L6 more difficutt to evatuate 

dince, in addition to the toss o pod6 directly injected by the dizeat 
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,there L6 the los4 o6 the conlderable quanttie ofea and 
6tem. ue Znvotved in the grotwth O the vegetve brooms 

u well a.s Zos.6 in yield caused by theZngection o6 6ruit 
cuL.hion6. 

Coidetable 6etu tk on in dizeaze incidence i,6 noted 
6'rom yeat to yeaA and among zonez. No 6otid tAenL6 occu 
which woutd be helpfu2 in the setection o6 areas where cacao 
ought, by preference, to be grown. The yield6 recorded in 
Naanjal and Machata ce, however, quite mpress5ive, and thiz 
n 6pite o6 atheA high incidence o6 di6eazez. Theze high 

yieWz may be due to the act that the ptantztton concehned 
Jteceive juZ gation and may, there6ore, be an a gument in favor% 
o6 the I gation o6 cacao AatheA than an indicationthat the 
cuZtwAe o6 cacao should be 6hifted tomWadz Naranja2 and Machata. 
in any case, it can be seen that an e66ective control o6 pod 
in6ections mo6tty Monitia, in Naanjat and Mahala, without 
attempting the cont'ol o6 Witches Boom on the entie tAee 
would bhing.the yield up to the neighbo'dhood of 1800-kg/ha., a 
veAy tespeetabte 6igure. The achievement o6 even a 6a4% control 
o6 Wtche' Broom 6houd bring the yeltd to a level well over 
too metAic tons peA hectare. 
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4. The Pousibitity o6 Detimtng Zones 6o% Cacao 

Despite the inconclusive appeawe,o6 the data shown in 
Tabte 4, it iz ti2Z possZbte to make 6ome judgment6, bazed 
on observation6 and expvience, egawding aAeas zuitabte lor 
cacao Jrom the .tandpont o6 reducing the incidence o6 di6easa. 
B tck Pod (Phytophthoka Pod Rot) iz adi6ee favored by coot, 
)Liny weather and 6eueJ.e in6ectionz 6rom tJt6 disease are to be 
expected unde& those condition. Th 6o/%t o6 ctimate ptevait6 
cZohe to the mountains and that " where more Black Pod £6 
nohmal y to be dound. A6 one moves houth and eat to the warmer 
and cdkie aeu, th£ diseahe become6 t,6e& prevatent and eventual 
ety d~zappeahz. Wilcheh' Broom i4 a di6ease aZ6o 6avored by hainy 
weatheA. White the disease witt not disappeaA under dieA ondi
tion6, it may be expected to be e,6 .6e,)ere. On the i6tand o6 
TAinidad,. AG6o.-exampte, Witchez' Broom "6 s6 6eveAe than in -
Ecuador, and Thinidad haz a drier climate., -It i6 ogica2 to 
expect, theAefore, that there 6houtd be some keduction in 6eveity 
o6 WitchaL.Boom in the uess Ainy areaz o6 the litow2. A6 £6 
to be zeen in Table 4,MoniWa Pod Rot seems not to be gratty 
utoAded by dir and warmer weather. The exating Aalinh appeaA 
suh6icent to initLate in6ection and kezt in heveAe damage 6rom 
thiz di6eue. The di.eA ctima.te shoutd, however, favot the appl_ 
cation o6 cuattLat pacticez and control methoA intended to %educe 
the .6eveity 06 attack. 

The Commi.6hzon 6ot the Devetopment oj the Guayah RiveA Bazin 
(CEDEGE), with the coopemtion o6 the Progwama Macional dUl Cacao, 

£6 preparing a detaied 6tudy o6 ecommendationa 6o% the zoni6ica
*tion o6 cacao which includez 6oi "eahhZAlcaon a6 wet a6 cimate 

http:ctima.te
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and avaitabitity o wateAY. Thiz6 studW dematAk three zona 

on the bois6 o kainial intenzity 'a6a acto davoJng the 

deveopment o6 6utnguw6 cL6ea6ze: 

Zone 1. 125n - 1800 Mm. - good 6x cac,Iao producton. 

Zone 2. 1801 -2400 mm. 6uf6jeAing J&Uicton6 
di6eas . 

bec.au6e o6 

-Zone 3. above 2400 mm. - dieases become .6euou" dactor 
.imiting puoduction. 

Thee t£mit6 .6eem Aeasonabte and confohm to 6ie.td obeAva 

.on,. Map 1 6how6 Una o6aveMge annua2 Juinda 6o& Guaya6 

and Los RLo6 pkovinue6. Itis to be 6een that Montalvo, togethe 

with the Santo Vonngo de to Cototadoz and San Juan de Manuf 

aAeaz 6a22 within Zone 3,ALeceiving an excuesve amount o6 'in

6at. The Quevedo auiea, inctuding the Pchitingue ExpeVriment 

Station,-and Ventana 6att within Zone 2,sufering &e.6triction 

aA a kuutt o disease.6. Viche, not shown on the map, would faU 

. on the b6rkde&ne bettoeen zone, I and 2. n.Vincs, Babahoyo, Chone 

and Mitagto woud faL in Zone I and pouisionz dor iu .gation 

woutd:-be highLy tecommendable. Nahanja2 and Machata, atzo not 

shown on the map, woutd both att in Zone I (o betLow) and woutd 

definitely require irigation. 

it may be a.sumed that, in genmuaw and oveA.a peAiod o ya, 

cacao grown in Zone I wiJth Jiigation, good management, and diaseae 

contaot wt 'yied bette and cost leA6 to piroduce than cacao grown 

undex zimZita conditions in zones 2 oA 3. In the absence o haxd 

expeAimen.ta data, howevue.'L, thi6 i6an entiJJety 6ubjective opinion, 

deAive.d 6from obeAvation and indeAence. 

-11 Zonijcaci6n de Cacao en La Cuenca det Guaya6. CEPEGE. In prepa,.,tZ. 

http:expeAimen.ta
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. EntomotogY. 

n ueuk'a pehiod
A oaecio oibect6 on cacao has been but up 

od eve'r ye.ah. 14o majorx. nect pxob..e,,6 huawe been noted except 

Thez.e ahte o .6poaicL.and
MAid6 (Capsid Bugs), MonotonLon pp. 

saeAtt; ed"oc.cence and reP. being kept under ob6e vatZOn.. 

sponsible do,%the poLin*tion
A study "o the ph.ncipte insec.t 

ha.6 dZactosed the p'te6ence ad 6evehatad cacao'JoFoltAPmyAa App., 

o these. A tudy o the bte.eding habis od the insect hah
specLes 

on a thick tayet od undZt"i.bed mutch 
e6tab-/he.d the impohtance od 

The nuwmbeh. o6 Fohcpomy4.captwued in the. 6too' o6 the pLantation. 

taps is shown in -the TabZe. 5. . These. ju M enphasize the inmpox

a 
tance ad themuZah Layexrah 'tWZ -" whek'ethe .&vgest numbeu 6 

wee fJound diuwZng the wintA months. In zwnmeA%, the &tgest
£nect 

pod6. Pieces od banana pseudostem
numbe6 -wele-.dound in ktotted cacao 

do,%the insedt. The 
cou d 6e.we. a26 sutppte.n yJtYbreedng pLace 

thiek muLtch and the ,nidohw d st, buton od openedmainjte.nance o a 

cacao pods th,ugh the ptantation would ,eem to be hihghy de&zabte 

and .pethap6 to -irmpkaoue;" potilnation':f,to ase,rneat6u. e -to 
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w in£tJe6 oF omy~q.6pp. captuWe t.n .tuap.6 Ln .t~e 
.NL~uTab~e. 5 

ake, 7978.QuWedo 

t 'h , F--J o J nn .. 0: ,, N j; .-A S .... 1 .......... .. ....
.... . .. 'A M 
"Ti=eatnent 

50 21 205 172 743 202. 51 108 17
'24 27 25


Cacao Pod6 

20 cm. height
 

Cacao pod& 19 4 32 73 77 330 230 209 307 _80 ,191 18 

30 cm. depth 

6 8 47 6
13 14 5 8
&=icna p6eudostefl 16 11 20 .4 


20 cm. heght
 

12 40 44 72 8
50 33 54 10 4

Banana pe6dostern 19 13 


30 cm. depth
 

4 790 10171 4 17 1103 792 707 5 .9Mutch 
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C. Prog'ama de Ca46 - Cacao (Plart Breeding and Ho~tit~utre) 

1. Setection and Breeding 

ThZts depaAtment i, caAu&ging on exten6Zve tz;6 so 6~e 

tion6 and hybrid6 at pichitLngue 6ok the evaLuatton o. yietd 
"andrAe'Ltance to diease, espectatty (o.itche,6' Boom. The 
yietls obtained ae 60 Low az to render the info'maton o 

tittte use in evauating the mate&,L (100 - 200 o& a4 high 

46 500 kg/ha), since it 6 evident that the. tee,6 have not been 
given a 4air chance to demonst'w.te their capabitity. The inci 
dence o6 Witche6 Broom and Moniaa iz rtatheA uniformPy high. 
Whethr&theze tri.L are 4ufering fr~om being located on a bad 
h6te. La 16La, .or fom early mi6management, the situation 6hould 
be oarected and the material perhaps moved to 6ome-otheA low
tion. New cotection aAe being made Arom the T i&to-Naio 
na poputation o4 the titow. in an attempt to upgiLalde quatity 

.by the incorporationo6 Cacao Nacional bean chaact&tjtic. 

AMthough .tkia&at Pichi.Lngue Are giving poor yietds, 6ome 
Q4 the .6ame mate.ial planted etzewhee is Peforuming well. A 
tiaL o4 hybrid6 and one o4 dtonaC cacao at Vince. are 6howing 
quite good yieLd6; a top yield o6 about 1000 kg/ha. 6or%ctone6 

and 1500 kg/ha jot hyb&id6. These plots ate irrigated and thi.6 
Li vey *ikely an important factoL contributing to good yied. 
ViZeaze incidence i6 heavy in both tias, although the'e 6ees 
to be vaAiation among teez in Witches' 'room incidence-in-the

t od h.bhid6. Table 6 6hows the yield6 produced by the tuaL 

od hybrids oveA a ten yeoA pekiod. 

2. .Crop Concenttafion to Avoid Disease 

InteAe.ting reut6 have been obtained from the u.'e od hand
poZfnation and kLng-banding in an attempt to' concent''te the 
6etting oj 6uit at a time when pod indection would be Least &e 

http:demonst'w.te


Tabte 6 .* VYed o dky cacao peA hectae fr'om the ttaf oj 8 hybr1d on Hda. La VeJ, Vinaes 

pw~ntatz peA' ;Hectwte _________ 

T tm O " 1969 11970 1971 1972 1973 1974 1975 
o 

1976 
.. 

1977: 1978 %6ibo e,6 
mueto,6/72 

TC6,xSCA-6--6 '-1.44 27.70* 38.83 36.76 28.60 23.84 37.76 21.23 24.05 46.17 28.59 11.11 

EET-19 x SCA- 6 0.56 10.48 20.49 21.38 19.76 17.73 37.18 29.42 33.95 48.34 23.93 13.89 

EET-62 x SCA- 6 1.07 11.62 2.1.64 20.64 16.74 17.74 28.38 21.26 25.96 138.30 ."20.34 8.33 

SCA-.6 x EET-62 0.80 11.63 21.57 23.84 18.27 17'04 24.09 19.43 22.84 46.00 20.55 9.72 

ICS- 6 x SCA-12 1.84 15.31 20.50 22.00 15.80 '12.86. 22.10 25.67 20.89 31.77 18.87 8.33 

SCA- 6 x IMC-67 1.81 13.46 15.17 18.50 1'6.49 18.02 28.75 22.09 21.03 38.14 19.35 13.89 

EEr96 x SCA- 6 0.48 10.03 18.38 12.85 13.02 9.91 22.10 17.43 20.90 32.89 15.80 16.67 

EET-95 x Sit- 1 0.60 10.09 14.89 16.31 1,4.54 12.28 19.78 15.12 13.14 36.16 .15.29 5.56 

C, (%) . 46.00 25.00 29.00 30.00 35.58 46.45 42.01 28.37 
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veAe. PoP-nationand xing-banding we~e done duxing the 

•peod 	June-Auqust, planning 6oJ% harve4t dtikikg Vecembel-

January. A6 can be Aeen in Table 7, a substantia2 incAeaje 

in the yield o6 dry beans peA hectae was achieued by these 

treatment6. It i6 geneuacy conceded, however, that ing

banding i6 not a pract.ice that coutd be genevally tecommended 

to the fameA and that hand-pottna on atone woutd be. kecom

mended, even though king-banding seemed to %eut in a W.theA 

ncAe6e..in yietd. 

The xesut oj a co6t 6tudy on hand-po2tnationp&ls 

4eait£ze veu tkadii-onaZ practce 6 given in Tabtc 8. 

Hand-poltnation plus fe-tiUzer 6how6 a 6ubstantiaZ profit.. 

The data atzo demonstkate very etealy that an effective sptay 

tearnent against pod infecions would uery probabty have 

shown a uarther 6ubstantiatprofit. 

3. 	 Ecoh6stem AnaZqsi6 

Seveka studie.6 ake in progr6s deaafng with tight, tempe 

Aa-tWe and moisture &eUtion6 within the cacao ptanatton.; 

Because of the prolonged day 6ea6on, moistwre consevation and 

,uLgationappear to be needed. The maintenance o6 a thick 

Eayek o6 wldi6twbed organic mutch on the 6Zoor o6 the planta

tion 6eems an obviou, neceszity to teduce moi6ture toss and to 

ivoid exce i6veZ high 6oil tempeature, - a6 well a. to impnoue.--,

&oi2c6nditon and the utization o6 phosphorou. 

The e6fect o6 ctimate on the cyce 6 o6 flowe&Zng and uegeta 

tive 6fWuhZn. o6 .6eveAa typez o6 cacao aAe being studied az aAe 

the numeLou,6 e6fect, on the ptantaion o6 6hade treeze. The ed

6ect6 of aLC thee facto,'L on d6ea,c incidence wiLt be 6tudied 
Zn coope,,tion with the pathology depa'bnent. 
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pod vatue, and yLeX.&L o6TabZe 7. Nuwnbex o6 heatthy and dised pods, 
- / _ .areacacao hand-pot.&nated and king banded, Quevedo 

--N Po d6 Pod ! Kg.6/Dry 

Beans/ha
FaAm 	 Tea;men-t Heaothy DVisea sed Vatue'. 

Pa 	 870 34 1,64 '02.98Ma,V gna 
Po+6. 1761 27 7.97 555.22 

V 151 12 10.15 39.09 

11.12 129.83Santa. Ro a Po 415 8 

PofC6 824 26 10.83 192.32 

* 	 87 5 10.18 20.16 

11 ,9.75 130.50AtvaJwez " Po 460 


Po+C6 375 1 10.80 i08J1i
 

T 	 .8. "0o.*91 21.81 

Po-hand-pottinadon; U -,xLg- banded; "T-,ontot. 

./ -.HAvet NohembeA, 1978 - deb'uway, 1979
 

2/ 150 teeA per tatment
 

3/ No. pOd6 needed to podace'one.,pud o6 dky .acao.
 



Tabte. 8. V~~ea4ed and hed~ty pod6, yietd, .=ai-dy&o6 taboxi, 
SaAm conve.ted to pea hecta'te bai .Q. . 

amount o6 6eatitzeA, and ope~attfly rCOtAU'6.Wt caxtti2d out, at San J046 d: 

Man-day6 og tabot  . 
T-teaotet HeaLchy 

Pod& 
Vt6ea6ed 

Poda 
Pod 
Vaue. 

Vay cao 
peA 

Hoave6t Cteaning Hand 
Pottination 

Fev.t zngq Fe.ULzell 
tb6) 

Tota 
Co"t6 

Po6Zt 

TI 13,858 21,420 8.72 17.06 62.18 4.45 8.90 3.34 890 S/. 9,363.92 SI. 34,992.08 

TO 5,586 11,838 12.55 4.45 44.16 4.45 3,888.80 7,681.2C 

Paoit between tutme~fnta SI. 27,310.88 

-1 A9icuLtua wwI spea'S . 77TAugus6 78_ 
-'o AtbS., ,600 peA qq. 

./ At SI. 80.oo peA man-day 
41 536.50 g91lpIPat 06 12-24 ptsu4 6.ao-o6 amona. 
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Studie on the root distribution o6 the cacao tree together 
with compwtson.6 o6 high cutting, ground Zevet cutting, and chem 

ZcaL control o6 weeds have kutted in a discteditng of the 
taditionatptactce o6 "linpiezaAaz at sueto"' which involve.6 a 
tltwl sataping o6 the .6oi 6u6ace in the weed cutting opetation 
and a piling up of at -this material, together With the organic 
matteJ, i6 any, .6Japed 6from the i6oil suface, in a windrow between 
the koW6 	 o6 tee6. The &age numbeA o6 feedeA koot;6 cCo.6e to the 
Zuwface which may be dinectty damaged by the machete o& ndireltty 
by the kemovaP o6 oganic matteA and .6oil in the process, not to 
mention the tendency o6 such an uncovered Lur6ace to overheat, dky 
out and become tike conArete, ptompt6 the abandonment o6 this pkac
tice Zn 4avo. o6 one which doe6 not distub the tayeA o6 oLganic 
matvL on the Loil suAface (Lee Tabte 9). 

Simi~arly, the tkaditional pactice o6 applying 6e tlCze in 
a band Aound the 'rtLee ha been shown to damage the 6eeder &wot6 and 
should be keptaced by buoadcuting down the %w (Lee Tabee 9). 

V. 	 Soils and FehtizeU 
The oito6 and 6exttZzes departent haL no Leearch proje*ct6 on 

cacao at 	the present t,&e... A bulletin wa. pubUihed in 1972, Botettn 
Tgcnico N2 6, FeAtitzact6n',Qamica de Ca66 y Cacao en et LitoaZ Ecua
to~riano, 6ummaiLizing Auutt6 and making kecommendations. INIAP ope'at,6 
a Lol tet taboAatory-at the Botiche Experiment Station, to which-cacao 
6aer , o& any otheA JacAwe, may 6end Loil sample 6o& anays6i and 
6eAtLzeA kecommendationA. 

New kea.ch on cacao Z contempated 6ot. the nea, 6utwte to inctude 
the foZ.owing: 

1. FehAttze' ktequikemen6t o cacao .6ubjec.t .to hand-poPJ..na.ton. 
2. Eva.Zwztion 06 the e66Zciency o6 vaiJOouL cutm -Lpuctica. on 

cacao. 
3. - Fe~'ti.Uzek Jtequinements 06 cacao and cod6ee nwieA. 
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Tabfe 9 	 Smviva2 o6 6eede. koot64o c.acao 0oUowing mL tulat 
p,'aeice and method o6 e.t'it ze, ptacement. 

Tea t 	 .. Locations 

a. 	 Weeteontot Pich, ngue Quevedo 

TI [ose o6 heabiide 84.85b 87.09al_ 

T2 High cutting21 89.88a 89.90a 

T3 Low u ng84.03b 82.98b
 

To CoWol 84.88b 81.72b
 

b. 	 FeiitzeA ptacement 

TI C ce. waround t~ee 83.36b" 83.09b 

T2 &Loadcat 	 89.51a 90.62a
 

To Control 	 84.09b 83.54b
 

1/ 	 AnnzLa RepohLt, Pichitngue 1976-77 

2/ Macheote
 

31 Avetage.6 i.th 6ame, etteA 4o'no~t di& 4tatL4StJJcaty.
 



E. Weed ConttoZ 

Favohable %mut,have been obtained in the hemnica contol 
of weed in cacao and a butUetin wa6 pubP" hed in 1978 entitled 

ContAole W Mateza6 en Cacao. 

New work i,6 going 6owad on the' contot of epiphytic plant6, 
"hii.ba de pajarAito", member o6 the Laanthaceae, which a6fect 
cacao. Indtcations wae that these pe'6t6 may be kiUtCed by Znjections 
oj cextatn heAbteide, without a6fecting the host. 



1i1. CACAO EXTENSION
 

,6A. P.' gama Nactonal de2 Cacao 

Extenion-woik in cacao s eaAied out by the P&Pg'ama.Nacton 
det Cacao (NwtionaZ Cacao Pug=). The TechnicaZ pevonne 06f tlz 
ozganization con,6i6t6 of 34 Ingenieo6 Agrffnomos and tivo Economit6. 
In addtion .the.'e ake O-even ddminiztuw.tive peuonneL at .the Gaayaqwat 
headquarters and six stationed in the zones. The otganization o6 the 
Pkograma " Shown in Chart 1. 

To carry out i extension activiti, the P'ograma has extenion 
o6tceu s.tationed in the towns throughout:the cacao producing area6, 
as 6hown in Chaut 1. In addition to the no'ma2 work o6 advi6ing fahmes, 
theze extension ofLceu atso have the weponzabiity to asi6t 6armers 
in making loan appe cation, preparing wok and tnvutmejn plans 6ok 
loan, and the 4upeAviLon o6 loan. The. PJogramaat.so ha6 regutatory 
function, inctuding that o6 eatabLiLng the minimum price 6o& cacao 
Zn Guayaqui, based on the New York market price (zee Table 10), and to 
vehiy that exported cacao confofm6 to the grade 6pecified. The Pkogra 
ma i6 at&o pLeparing the teums o6 reference 6o& a feasibility study 6o& 
a pkoject to tehabZttate and JLnovat Ecuador's cacao and "s coopeuttng 
with the Commi6ion 6o& the Deveopment o6 the Guaya RiveA Bain in a 
s.tudy o6 the zoniiZcation o6 cacao. also being made o6A study is cacao 
fe~mentation and drying in Lo6 Rtos, Guayas, and E1 04o province. 

The Pog= haz hetd a 6emna&r 6o% cacao farmes each month .6ince 
Oaobe', 1977 and considers this an extemety important 6eatwve o6 the 
extenion program. The 6eminnw Ae 4otated frkom aiea to area and each 
.6 attended by mote than 100 Jaemeu. A radio program 6o& cacao 6armers 

Z" being prteented at 5:00 a.m. and thi6 i6 to be expanded to 6eve~aL 
6ta tons. 



CH R 1. 
)G L, .RA NCONAL EL CACAO J79 

CHART~seI 1pan~C~tabI1.TiATRA,,IE 

CDinECI1it01t1 
UvrV 

;j1.I 

A

-1muo 
~~~rtI'R' 

~K-1ItaaIs 

-p 
o Anwp'itrmtIA 

E~ stkfstiJ 
~~O76~elt1s 

ManstaI 
CnaiBfs 

Catauiwa0 Tt u oC6ip 
el l za l~ 



Vo'k, 20 day6 aveJLage6 peA qtLn.ta*.
Tab.t 10 . Pirices paid iok eacaO in Guayaqtite and New 

- -un 
-u 

A g23
Jan. Feh. MaA. Apti t May Juns JLgy 

y Aug. Sept. Oct. Nov. Vec. 
- 3 4 

1560 1828 1808 1858 2136 2264 2312 2394.i Gq"&t SI. 1292 1350 1362 1392 


1976 

96.36 106.56 117.71 132.80 52.63 52.1690.84 100.36 

-N.Y. $ 75.52 76.56 79.40 77.63 

3422 3687 28493320 3984 3985 3533 3710 

Gqttig.S/ 2940 3268 3088 3021 


-.1977
 

197.72 195.00 176.44 181.90 158.16
 
182.18 197.35 167.00 176.00 207.82 217.58
N.Y. 	 $ 169.81 

2636 2950 31.15 3166 30822469 2345 2481
Gquie..S1 2361 2241 9557 2714 


.1978
 

161.07 157.76 144.06 139.28 146.86 154.25 162.49 179.'67 180.53 176.00
 
N.v. $ 139.68'137.07 

http:139.68'137.07
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done by in-6seAvce inbwction, on-The training of agents is 


extension
tfw-job t'aining, and couues and .6emina given 6ok 

agent by the jzesearch peuonneX at 'chWingue'. The need is Jet 

the thining oi
JoJr Mote extensive pavticpation by 	PZchitingue in 

agent6. 

The PxoguWrna " :in proce.ss oJ e.tabiLahing a ,,.eAi. o6 demonztw 

tion pZot6 on cacao avm .thkoughout the titoxat. A "package" o6 new
 

come frkom Pichitingue, in
ptactLe'6 £6 needed and this will have to 


be abe to inctude the vVLy tatet kecommendations. Clo~e

otdeA to 


coopwaton.be.Ween PLchitLngue and the PAogitama in thi6 demonstkation
 

as bene6icia to both oganizaactivity Toutd be most de.6iLabld as 	we 

t on6. 

to the e.6ect that,
TheAe has been some chiticinm o6 the PkogJaL 


in matteL havZng to do with ecommenda~tion to 6Wham , it has had a
 

tendency to devetop an independent poticy instead o6 wokkng to~e2 y 

" with the tesea&ch peop-e at Pichitingue. An instance o6 this the
 

o6 ctonaL ca
xecommendation by the PRogkama in 6avor o6 the ptanting 


a practice opposed by Pichitingue. This soht
cao-.(ooted cuttings), 

a more haAmonious wok


o6 probZem iAun6otana;te and it i6	hoped thoat 
c~nate at pe.6ent i vey javokabteing a angement iA devveoping. The 

6ox the development o6 a close cooperation among the Puoghama, P'ocacao 

and P chiCngte. 

Basicaly, the infohmation detiveAed by the extension .6e.'wce to 

6amwe must come 6,kom the keseakch sevwice and it must carAy the 

se.e~ 'ce. TheAefore, the content o6 	 atZ
endohzement o6 the 'e.6earch 

tujwiing couA6 given to extension agents must be in accord wi the 

SimitwLty, all 6ietd days and
xecommendaOtons o6 the keseaoch peopte. 

must be based on teseakch ,tecommendation,6 and
semina 6 or JawieAm 

e6ea.Alch £inding.
intude aecommendatioa contrdictory to 

"houad neue 

http:proce.ss
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An extremely useful device to assWe that a liand6 are ptaybig
the game.accotding to the 6ame lea i6 to have'egionat ined ttda 
and demon. Uations conducted jointy by extesion and tueaczh person 
net; technical mzttevu to be handled by the Aesearch peopte and ptibtic 

telations, ogarizationo6 meetings, etc., by their extension counteL
paut6. 

Pkocacao
 

P'Locacao £6 a new oganization 6inanced by the cacao pkoceuin
indutz)y,o Ecuadot. Funding "6 provided by ASEICA (A6ociaci6n Ecua
totiana de IndustrLas de Cacao) which inctudeA most o6 the companip
 
engaged in the proceUing o6 cacao beans in the county. 

The pupo-he o6 Ptocacao £6 to promote an ineAeaz e in the p'oduc
tion o6 cacao, both by improving the yield pe. hectare on exZ6ting 
arwm6 and by the etabR£hment o6 new plantings, and to impLoue the 

qua ity o6 the c/op. PAocacao is6, therefore, an --xteilnon and pkomo
tion o'ganization wtth ezentiatty the same pwrpose az the Pkogwama 
Nacionat det Cacao. The intemeting feature o6 P'ocacao Z6, howevet, 
that it i6 financed by the tocaZ chocoeate indwstty, demonhtjawjn 9 jo& 
the AJfUt time a substantial inteAet on it6 part to do anything to
 
impove production 
or to aui6t the 6a~meu. 

The organization o6 PAocacao is shown in Cha&t 2." -It t6 zeen to 
be simitxm Zn stuctwte to the P/oqgamaN aciona2; tholgh 6mateu. As 
paLt o6 it6 program, P/tocacao pfon to ptoduce exten6ion buletlin and 
home oae a-teady in ptepa-ation. It wZU advie and asist f6ameu to 
obtain loans and £t6 Commienida Depabn~ent contemplates the purchase o6 
agAiZcut input6 such a.6 tLzeu and fungicde 6o. 'uate to 
6a/tmvzA a-t tow p'zice. 
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The progmrn o Pxocacao can compZement that oj the P,-'wjrna 

hNacionat and' cto6e coopehation between the two Iotgan.mtzZons :wouci 

be in the beAt intereht6 o6 the cacao 6am.and the.iLdi y.zi .. t 

iA hoped that a e.o6e.and codia2 &efationzhipcan be ma t 

between th"e extenzion okganizato.onh and Pichitnge. 



IV. MARKETING
 

ein the fwbex oj Ltm6 len
have seen a sha&P incRecent yea" 

ac choco-1 
gaged in the efaboatLon o6 'emiprocessed cacao pkoduct6 .zcuch 

-
and cocoa powdeA Jot expoLt hatheA than the 

t ie cocoa butte.Uqu,%o, 
The majohity oj Ecuado'.6 cacao £6 now 

expoxtation oi the 'died beanM. 

had~ed in thi6 way and the quantity o6 cacao beaM exported a 6.ch'is 

aetive ar6ount6 being e.xpor.ted
deadi2y dedlinng. Table 11 6howm the 

There i6 atzo a smaU amount oj 
a6 bean6 and as miprocessed chocolate. 


within the country.
aley proce66ed chocolate maAketed 

engaged in the expohtation o
Thee we. seven companieh (Table 12) 

and 13 which* expoxt zmeptoca ed chocoate product6 (Tabte 13), 
cacao bean 


companie. peA6ohW both 6anction but undei diZjeent names.
 some 

The ghinding capacity o6 the indu,6tJy, inctLudng mateAia-C6.ed intevAn 

to handle the cacao cop. 
ty a wet.-ah expohted, -£ JaJ.geateA than needed 

oj 22.6 me.t c tonz
 
given in TablZe 14. I6 the 6Zguhe

G4inding capacity £6 

work days peA yeax, time,6 3 eight-houA zhZjt6,
peA howL i muttiptied by 250 

ThiJJ wouldbe 135,600 met'ic tons. 
the annuat gzinding capacity i,6 6een to 


now being produced.

aCmot tviZce the amount oA cacao bean 

r iequZie 

been made veAy attWactive to invetou. 
The semiproce,64ing indu6try ha6 

the semrpxoce 6expoted cacao beans,
White a 25% ad valotem tax is levLid on 

In addition, the &emipxoce,66ing 
sed. matexia being expoxted i6 not taxed. 

keduced to 5%. 
indu6try Leceived a 15% subsidy untit 1977 when thi6 wa.6 

at the pr)'eent tie.
The 5%subsidy continue,6 
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TabteP 11, ExpoJLttofls ot LQcao ju'm Ecuado-. 

maxVLe ton6 

15,5ThCaca~o beAnz 

57,619SemipLoc.66e~d chocotate 

Totae73,195l/'
 

I/ _Based on 6Ziwue4 6dom Atog'wma.JacZona2 deZCacao.. Vep;&CJtC21'IJtL 

ComeAciLatizaci6f, ag'ztcuttu)at yewL 1977-78. 

.6tohuge no~t inctiuded. Ae.&o Aome pkoc~e46.ed 1Th7teAEf. 
21 	 Cacao beoanA in 


Thi,6 would Aai e .totat to about 75,000 met'c~ .ton..
 

http:pkoc~e46.ed
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i6oEcuadom-L, 

Paodexpqi~t 

Wtoduoitoz de Expo'taci6n CaO 4Cariao C.A.-

Mwwkchdn lin-tetnacionatS.A.
 

Santa F6 Cia Ltda.
 

La Me~ced Cia Ltda.
 

Pxodec
 

P~koduecto4 Ecuato&&n.acu Co. Ltda. 

compa~La Ag'ufcota Pechiucitat S.A. 

Co'tpo.'tac.6n de Expo~Ltado,%e,6 Indepencientez de2 
Ecutzdor. 

1/ 	Tho.unation 6'Loin Pko9'jala Naeionat, aao,jfepWtamento 
Come ,c Zad6n. 

http:Co'tpo.'tac.6n


Tabe-i 13 . Exp-okteu4 a Spizp'wcezied ca&cao pktoduct6 6,wm, 

.L............
 

Edeca- S.A. 

Expo'utadota Satcedo *(Sat&io) 

Jncacao
 

Inedeca
 

Ccalo6 det EcuadoLt Saci 

Cotc~acao 

Expetca 

Etazboluzdoz Coeom bo' Euatoido 

Cau~a 

R~tec 

FGH 

AlanacoL 

I/ Indo'wiatjn 6,9wm R%og 'ma 'NaciZona det'Cacao, Depaihtayztv 
ComtacUzaciffn. 
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Tabte 14. Gxi~nding capctty b6 Eeuadot~ean CacdAo 7raf,, 

Company Met'iC .ton. 
peA howi. k 

iaUn.Wveuat 75, 

Inedecii 21 

Satco23 

P'wecoa 70 

CaAieML 20 

7ncacao 20 

EA e 10.~ 

Cacaoh6 det Ecwzdoki 20 

Mannacoa 10 

Phwdetca 10 

Cotcacao 1 

ExpetCca 10 

Cae.6a ]2 

Rite.* 12 

FGH .70 

Totat '226 

I1 TNohmiat~hon jkw P'wQ/Arna NacionaL det Cacao,, Depakta. ento ICorne& 
ct&zLizacL6n.: 
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A. The Quant o Cacao Available 

The indutry is obviou-ly concerned to 6ind h stelfsuch a 
ar/tge undeAutiLized grinding capacity. For thi6 Aeahon. it i6

inteAeted in the improvement o6 yields and the tabtihment o6 new 
plantations. The improvement o6 yield is not an uneasonable goat.
A fairly ef6eeutie conto o6 MoniVa Pod Rot pus a 6ew npkovement6
Zn 6am management coutd more than double the yield now obtained 6from 
the avehage cacao farm and this coutd provide the beans needed to
6upply the g.inding capacity o6 the industry. 

An asociation has been 6ormed among eleven oIL twetve o6 the expoAt 
eu o6 6emipkocessed chocolate. This okganizaton, the Aoia&idn Ecua 
toAiana de Industias de Cacao (ASEICA), has financed the e6tab&jhment
o6 Procaeao, the indutry's6 own extension organization, dedicated to the 
imprtovement o6 yietd and qua.ity and the expansLon o6 the aea planted 
to cacao. Becaue it inchidezsuch a ltge proportion o6 the industty,
and seems to be growing, ASEICA has been catled a catet o&monopoly by 
some.
 

B. TheQuestion oj'uatty 

Inaddition to its conce.,.'n about the totat amount 06 cacao being
produced, the industry also worries about quatity. The best that can 
be said about the quafty o6 much o6 the cacao being .b4ought into Guaya
quit is that it isn't veAy good and shoutd have teceived a good deal 
more work before leaving the 6aum. Good quZty cacao isstiC2 to be 
6ound and exporters o6 beans to some o6 the veky demanding buyers o6Europe, who %e6useto buy 6emhpwe.6,&ed chocolate, a't stitt able to 
locate good quatity wel 6ae'mented beans, but it is in ieasngLy diZ6L 
cutt. 
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The components o6 quality in cacao, aside ,rom genetic makeup, 
include the degree o6 fekmentaton, size and weight ,of the bean 
(which ae affected by the degree o6 Aipeness), Jreedom om dirt 
and tubbish, frteedom from moldy and insect-damaged beans, and moi
ture content. There has been a steady dete o-'tion of quay, 
attibutablepartly to the genetic makeup oj the trees as weZl az to 
the manner in which the beans ae handled after hoavest. 

The genetic poblem is one not easily solved and aWL %equirea 
prolonged effokt. The origina.L cacao poputation o6 Ecuador consisted 
o6 the vatety known as Cacao Nacional. Thi6 population was genetical 
ty unifoum and the beans were large, plump, and o6 a very pate £auender 
color. The advent oj Witches' Broom disease, to which Cacao Naeiona2 
is veAy susceptible, caused a trend toard6 the importation o6 T4iZnia. 
'kocacao and, lateA, the planting o6 hybrids containing FoasteAo 
genes. These ad ixtuAe have Aesutted in a zehiouz declne in the 
amount oj tkue Cacao Nacional. 

T~kzinitaAo cacao, Ae6e.ed to in Ecuador%as "Venezotano", is o 
good qu Ly so that the county can stil maintain a repwtation 6o& 
quality based on T nivo. This is especially true i6 the T'l mnuo 
contains some Nacional. The bet long-te&im expectation may be that a 
population may be developed containing Tkinitao and Nacional genes, 
o6 high qualty and more tolerant to Witches' Broom than pure Cacao Na 
ci4onat. 

The technique o6 fermentation has complicated the probtem o6 qua-_ 
ity in Ecuador. The oaount o6 time Aequired to acLeve a sati6factory 
degree o6 6ementation vaWLes diectty taZh the anount o6 anthocyanin 
pigment in the bean. Thus, Cacao Nacionat achieves a veiy e6'ectiue 
6ejmentaton in just 2-3 days in windkoa on a bamboo patio. This is 
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the taditiona method 6o% 6e.'enting Cacao Nacionat, and the pkodtac 
tion o6 Avriba Supeior Summe PlanttionSelected with 85% oL 

more wett feAmented bean6 (zee Table 15) pre.ented no keat probZem. 

Tkinito~rio cacao, however, having much dakeA bean,6, haz tkaditioiaL 

ty been subjected to 5-7 day6 o6 fermentation in deep boxe2 with 

much ztiming and zhoutZng.. Fokastero cacao, being daket o6 at, 

a6 even more of a probZem. NatLatty, when the Ecuadwrean farwers 

p)Loceeded to fAeent TA nitawzo cacao by the .t adiitonaZ Cacao Naco 

nat method, the ke.6ult6 wee les6 -thanzati6factory. 

Improved .tan6poJtation and a reduction in the zize o6 cacao 

pzanta~tonz 6eem a26o to have cont4ibuted to a wouening in quwLUty. 

FoAmeV.y, when the onty method o6 transportatonwa.6 by &ZveA launch, 

a cacao 6ameA would s6end a .6hpment o6 beans to hi6 agent in GuayaqwLt 

by launch. The agent would then 4eZt the cacao to an exposter. The 

quality oS the .6h.pment would be unif6orm, the keputation o6 the g'oweA 

known, and high quatlty would be aJmost taken 6o% ganted. Fatme z 

developed p'ide in the quaity o6 theiL product. 

Now, howeueu, the ztitua2on i6 di66rent. MiddZemen in tkuck4 

taveue the Aoad in the cacao p4oducing a'ea., buying up maLL Lot6 

o6 beans 6om .6matZ famer, %egardte6o6 quaUty, with o%without 

fermenta-ton, and kega4&e,66 o6 moi6tuhe content. 

The phice is docked 6o% moi6twAe content, o6 cow e. Thee Lot6 

oa cacao a)Le mixed and quanttes o6 diseased and damaged beanh may 

even be added to buied up uolwne. Cacao, by thLi poces, may pa66 

through the hand6 o6 6eveia middlemen before it keache6 the manuda& 

tuCA o exporter in Guayaquit. UndeA 6uch a sy6tem thee can be no 

phide o6 Migin sznce the ndenfty o6 any paL.cuatlot o6 caca,,V. 

lo6t in being mixed with others by the middienen. Since no premium 

p Zce 6 paid dor quatity, thene £6 no incentive to change and it £6 

Ooubt6ut that a change could be ejdected in the 6ace o6 the middtemen'il 

activitie. 



a '. Asociacion N 

.

de Cacao ecuatoriano para Europa (Europ, 1 Standard of qualities for Ecuaaoreai 


I . S. ". 31 S,$ S.FS. . S A 5. N . A .S, N , 

Clan papas, peasan m/m (gram.s) 
(Weight per hundred beans) (grammes) 

Buena form.ntocidn ralo-cafd 
(Cuffing Drawn fermented) " :.. 

nuena farmentacl 6 n, Ilgeramente maradgq 

" 

gris-caf6 

j.35-140 

75%1. .. 

130-135.. 
:. . 

65%, ." ••• 

10 

.129-125 

'60% 

.. 

10.125 

%." 

15% 

105.110;-;::120-125" 110.115 

.%'-.'..,-. ., .. ,. . 

sly*., 

. . ",:* 

I .,.. 

(Slighly Vtofat.Groy/Brown fermented) 

Tatal buena farmentacidn 
(Total fermented beans) 

.. 

00 75% 

. 

-

, 65% 50ot " 35o ,607 

. 

. 

•. 

52%. . 

Morad, " . 10% 15% %20% 30% 2% - 5% . 25o% " ,:.. 

(slat) _ e 

'Defecluaos, mohos a con Insecto ... 
(Defective beans) 

N. B. Los porcenlanis arba IndIcadas son "aproxmados" 

/ 3% 

- . 

2 o%2%"-,10% 

Fe:Fb. 1962 

" 5/." 

... I-

(Above percentages are "approxlmallv"' - . -..... ". " * .... 

SIGNIFICADO DE LA NOMENCIA RA EF S- N S 

A.S.S.P.S. 

S.SS. . 

A.S.S . " 

S.E.S. 

A.S.E. 

A.S.N.S. 

A.S.N. 

Arriba Superior Summer Plantation Selected 

Superior Summer Selected 

Arriba Superior Sumner 

= Superior Epoca Selected 

M Arriba Superior Epoca 

- Arriba Superior Navidad Selected 

Arriba Superior Navidad 
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The Pkog'ama Naciona2 det Cacao is pr.eparing a project 6or%the 
stabt&shment o6 rteceiving centeu 6o& cacao to which the farmuA 

woutd deZiveA hi.s cacao instead o6 6e~ng it to a passing middZeman. 
The objective i. to encourage the imptovement o6 qaatity through 
bettervermentation and drying and to aiminate, or at teat %educe, 
.6ome o6 the abusu cawsed by the middeemen. 



V. FOREIGN ASSISTANCE 

The cacao indu.6tAy o6 cuador has keceived as istance J Lom Oaioua 

dono agencie, inctuding the Agency jot Internaiono De'vetopment and' 

itA ptedece.6o agencies, ouve a petiod o many yeal6. !Some o the more 

ikeeent instanca o6 foreign A.6"tance are noted below. 

A. 	 Relaton with Trinidad 

INIAP had a working relationshipwith Trinidad dwLZng the petiod 

1972-1975 6o& exploration6 in the 6eakch 6oL new genetic materiat. 

Thi6 aangement was 6inanced in patt by the Amtican Cocoa Re.6earch 

In6titute. 

B. 	 iReton with Bazi2 

INIAP ha.6 a mtual atrangement With CEPLAC, the cacao d'eveopment 

oganization.inBahia,. Bazil, 6o& the exchange o6 indormation, training 

o6 pvronnet and the conduct o6 expp.dition in s6eatch o6 new genetic 

mateAiat.
 

C. 	 Chocolate ManuactuAeus ' AU.iance, Great B)itain 

An arrangementi6 in the 6ina2 6tagez od negotition with the 

Chocolate Manufacturers' AU-Cnce dok aid in the dinanc-ing od expedition6 

in the Amazon Valley in search o6 new genetic mateiat. CEPLAC iLU be 

coope4a-tng in this activity and Trinidad may be itre.ted.Zn pattic

iparing. 

D. 	 U.S." Aqency 6o& Inte'natonalDeve/opment 

AID loan 518-L-033 6o agicultura diveaijication Zneluded duidh 

dorL loans to* awers 6o aninal oil cAop6 and cacao. The butk od the 

dinancing ita 6o annua2 oil ctopA. Thiz Loan hIu been totted over, 

http:itre.ted.Zn
http:oganization.in
http:ptedece.6o
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howeveA, and numeAous toans have been made to cacao darmeu. These 
Zoans are being .supevied by the Prog0ama NacionaZ det Cacao. 

mE. BAti6h MfinitAy o OveAeas Devefopment 

A team f&wm the Britth Minitry o6 Overseas Deueopment has 
been tending valuable assistance dwing the pat 6ouA years, prima
,,tay in the areas o6 horticulture and plant phy6iZoogy and the 
estabshmen-t o6 a physiology laboratory. The MOD now propose to 
assit INIAP's6 future cacao &erearchwith the following technica 

.peLuonne21-

One osoil mircobiologi6tto 6tudy the soilZ hizosphere with 
Aegad to po6sibZe rot diseae poblems a we2l az 
problems ariing from tkaditiona matpract _e in f6ektitzeA 
peaceent. 

Two phyziotogi6t6 .6or ecosysten anaysi, to 6tudy water
zstise, Zight, and nuwtkitonal poblems o6 the cacao tree. 

One agronomist to work on the probZems o6 shade adjuzsbnent,
fe.'uftLzer application, mickonutrient weed conrtoZ, 
6pacing, etc. 

Two a6ociate kLeseach officer, to asist the above. 

One exten6ion speciati6t, to assi6t in organizing the dee2
veAy o6 indormation to the 6auneur. 

_/ A &epoxt on some aspect6 o6 cocoa mesearch in Ecuador with ecommnendation6 6o& both 6hort and longeA tekm poticZa aimed at inAeasng 
poduction and developing the indu6try. J. T. Legg, J. B. D. Robinson 
and K. J. Tkehorne. MOD, London, JauwAuy 1979. 



VI. RECOMENDATIONS
 

A. Organization and Management
 

1. PeonnetSyte 

Cr~isim i6 heard among INIAP ztaf6 thathe pq6onne2 -Astem 04 the o#ganization opveat aout Ithe .'etent'on
o6 the better tuwned, oeder and moe expeienced peuonnie. 

-Th£ is because a ceiting Us imposed to promotionand 6aaity inaeae 6oA peuonnet who do not aume admbi£ta
tire reponibility. Under 6uch umentances, and 6ince the
 
numbeA o management position6 isUmited, 
a %eearchwokeL not6orktunate enough to move into one o6 the 6ew post6 in managementcan took forward to a resticted pofesiona fwtwe. Thi6 odwa
be epeciaecy 6ftuatinq to tho6e reeach oficeu who ate notinterested in entering management and who oued prefer to continue
 
in the4'r professional specjat e.
 

INIAP management contend6, however, that it 1s not
-te poUcy o6 the InW,,tute to make promdtion in grade and 
 a&aLycunUngent upon the aSumption o adninistjwtive Auponibiitj
and that some 6cientits ae now 
a~tuatty teceiving higher .6aaAe4than the diuctou ad the expe/riment station where they a'e emptoyed. 

Because od t(;6 importance to peAzonnet ALeation 
ciency od the Inti~tte, this complaint zhoutd be 

andto the e 
investigated and measuLez 6houed be taken to corect whate e 
inju,6tce4 may exit. 
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2. Cacao epaktmyn
 

T,:Te asouted cacao teartch&pesonnet, at OkJ se.nt.ca~tteed 

thkough6esveaat,depatment6 at Pichitingue, shoud be otganized 

a a single Cacao Depatment. Th" commodity o,'ki.ntation has 

worked weU fot oil pam ke.6earch and may, pekhap., be Aecommend 

abZe jot att the majot commodities. This type of organization 

witt peiwm.t 6u2X time dedication to cacao rteseaAch and betteA 

cootdination o6 effort a wett a6 esprit de co'p6. 

3. Coordination o6 Ru~earch and Extension 

A committeeshoutd be named, con6ting o4 the Ditector o6 

the Pkogiama Nacionat del Cacao, the ManageA o Pocacao and the 

Head o6 the Cacao Depatment o Pichitingue, to coordin.te cacao 

extnteion and indoration ac vuitie. Additional pe onnel couLd 

be invited to paiticipate as needed. This commiTttee 6hould meet 

on a regultaly scheduted basi6,- possibty evey six week6, -to con 

.6LdeA the Je.lase o6 new infwtmation, to pZan extension and 

infozna~ton campaigns, to evaluate and detetmLne action to be 

taken to solve new probZems, and to plan traiing activitie6 jor 

extenznon agent6. 

Recommendation made to 6wamneh mtut be bas*edupon .the 

ezrut6 o6 rteeAch and no tecommendation 6hould be made Wthout 

the approva o Pichitingue. A committee such a. that 6ugge.6ted 

here shoud ptovide the coordination necessaty to avoid the diz

.6mnination o6 misinforimation and shoutd also prtovide 7innedite, 

acceS o6 the Cacao Depatnent to new p.aobems ariing in the 

6iet.&I 

http:coordin.te
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R.ReAetitch. 

1 Cont'wL ad. fV,:tche.6, B/warn Vi~eoze 

,Witcheh' B oom 'di£6eue, caued by CuWnipel peAnZoiosa, 

i6. ISLCZ the g'keat munzolved prablem o cacao. The evoZution 

,o new kace,6 o6 CL. p nicio.a, to whZch the Scavina and otheA 

mateA Z .6etected 6o& ruitanceae highty s6ceptZbte, bring6 

0t ;the need 6o& a .6h4ftng of emphas6i6 and pkio iti.6 in cacao 

rLesearch. It i6 obvious that vaZetaZ tzis6tance to Witches1 

Boom is not the panacea that it once appeared to be. 16 we 

!'assume that the Scavina ZZneA are %e6itantto Race I o C. 

peJLtciosa but'we.e demoeished by Pace I, we have aoso to 

auwm'e that any new mateial ound to be teistant to RaceA I 

and II would eventuatty succumb to Race ill. 

GLeat confidence shoud not, theedore, be ptaced in 

jLeristance as a control 6o/% Wtche' B/oom. It i atways deAi 

able, a6 cof ue, to have as high a level o6 ku4stance o/ 

toleAance aA poszibZe and the seach 6o& superior genetic 

naterial, in di6eae tezistance o tole.ance, yietd, quatity 

and vigor 6hould contiZute. Emphasis in dZeeac contol re.6ea'ch 

6houtd, howeveu, be shifted to a seahch for a method o control 

£Zng the disease Zn the f6ied, and this .6hould receive the high 

eht proty t.t6ee Sect. VII). Thi is, o couc, a Zong te.m 

gol. Foie 6hort term, PichiLigue. aAcady hua a numbeA o 

/iecommendattaons o management practices whZch wiL enabl-e the 

farmer to Uive with the dZ6ease and sVJt obtain a dai'iZy good 

hoAve,6t.
 

The work in progre using s6prag oZ1 emutl~ons to £nhiZbt 

hpoophore formation'houd be expanded to inctude*vatou4 

iungieida2 cheni vc. in the ernuJ~iona. Application tecnque' 



-46 -

AMoUd ao.&0 be investated, inc&Lding high, 'tow, a'nd ~ded.Zwh
 

voeume 4p)LayiLng nie.thocL6.'
 

2. E~timation o6 the e66ect on .the cacao t~ee o6 vege.ttive Wtches' 
Brooms...
 

'The vegetative witche4' broom az a tesutt o.adinectionoofnled 

with CL. perniciosa kepesent6 a toss tf the cacao tAee whLh i6 

not eay to stimate. An approximation may be made, howeve, i6 

one wee to obtain an average figur 6 o& the dry weight and numbeA 

o4 teaveood a no'maZ new zhoot. This woutd 'epke6ent the nodmaL 

photosynthetic atea and ti6sue tost to the ptant in the founation 

o6 a broom. An avevage dy weight of broom woutd provide the total 

tissue and energy tost. The difference be teen the two would 

Jrep'keent the ext'a energy expended by the tree to form the broom. 

The amount6 of wateA, carbohydrates and minmatz uwitized can be 

catcutated. 

in addition, it woutd be intekuting to detemine i6 the cacao 

ttee dev even tkanzitory benedt f4om the photosythui6 cavued 

out by the wiche.6' bkoom duing it6 6hort tife or i6 th£ " atL 

w.ed in the gtowth o the broom. 

3. Pos.6ZbiJty o6 Sepaiating the O'.iginatScauna-.kesitant Race o6 

CL. peA osa 

Seedling ,tee-6 o6 Scavina ouigin wee obsueed on a faum nea. 

te city of Emewdas which showed eittte or no Witche.' Broom 

infection although surrounded by ICS and EET clon heavily Lnecaed 

with the diseas.e. Thi6 6ugge.6t that onty the originaPL'ace o6 

C%. peknicios6a, to which the Scavina s6eectionm wee kesi6tnnt, 

exist6 on thL izathe. iotated farum. The cotlection and maintenance 

od this i6oa.te o6 the fungu6 coud prove to be valuable 6or possible 

dwt~e. ke.6eaich. 

http:6ugge.6t
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4. Controt of Monilia and Othe. Pod Rot6 

Work on the 6ield contot o6 pod %ot shoutd be in.tensified. 
Iti, evident (.ee Sect. UI-A-i) that ce.t 6ungidide effect 
a sub.tantial keducUton in losse 
to pod Aot6 - even having Some 
e6fect on Witche' Broom. Losseze 6tLU kemain high, howeveA, and 
6urthe work i6 required in the eva&ation o6 chemicazs, perhaps
the incWuion o6 more than one chemical in a 6pray, dosages, 
appUcation techniques and equipment.
 

5. Explorationin Swch o6 New Genetic Mateviat 

While genetic %eiztance as a mean6 o6 controtting Witche' 
Broom must be deemphasized, the cottection od cacao 'germptasm
shoutd continue. In thi.6 activity, reistanceto Witches' Boom 
6houtd be only one o6 several choJacteu being sought, the others 
including seed cotor size and shape, pod value, yi'etd potextia,
vigor, season of bearing. The Aazon basin i6 the center o6 _ 
origin o6 cacao and doubtless stiZ contain6 much valiuable matvuit 
which .6hould be coleceted and estabehed at exp meV 6tation6.
 
INIAP contemptates the use o6 iz new Napo Station o h purpose. 

Since the Anazon tegion 16 kapidey being opened to coeonization 
and touzi-m, the cotection o6 th matekial shoutd be speeded a6 
much as possible be6ore it i6 destroyed.
 

6. See on o6 Supe&Zor Ptantqig Mateiat 
, The laoge co.lection 06 ctone at Pich£ingue, co/Cected over 
a"peiod o many yeau gom ate part6 o6 tie couay, 6howtd be 
reexamined with the objective o6 setecting 6-potinatedmatvriat 
a. ceitan hybid6 which are bekteA than aveage in dieseae tolicr~e
yietd potena, and quaity. Such 6ecciot coued then be used a 
the basi6 40r poputatonm o6 seedtings to be kteff6ed to farmeus 
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TheAe should be sufficient information at PichLingue, accumulated 
oveA the yea, to identify such superior mateA't which can be 
utLitzed directly as seeding progeny o6 ctone.6 or ceAtain hybkid.s. 
Sta&ting from such a base o exiting informaton and already 
avaiabZe pa,'tent stocks, the muttiptcation of material 6o& .eleae 
should be accompUihed in a Aelativety .6hort time. 

Simuttaneouzly, fa)mers .6houd be advi6 ed to ptant z eedng.6 
detived from outstanding trees identifed on theik own ptantaons. 
These .6houd be examined by extension and/or research peopZe and 
the basis 6or making .the selection de~t.mined. Yietd potentiaZ, 
quaity and vigor as weW2 a above average disease toleranceshoud 
be inctuded in the zetection c4iteAia. Any .tee o6 known or 
suspected C- atocystis-zceptibee ance6"y shoud, 06 course; be 
avoided.
 

7. lMggation 

Avaitable evidence indicates that cacao planted anywhere on 
the Ecuadotean lito'a -except the rainieztw eas witt, o& z houd, 
benefit from i4rigation du~ing the dry season. - The'e -isa dea'th 
o6 iLesearch information on irrigationo6 cacao and, in view o6 the 
interest in "zonification", which impZie ssf6t o6 the crop toa 
dueL arLeas, e.eo.Ach on the irrigation o6 cacao. becnez o6 great 
importance. TheVe w Z be i.neAe ng demand 6o& information on 
the quantity and timing o6 wtateL applicationz, salinity problem6, 
types o6 imrigation .6ystems, etc. PichiZingue .6houd estabSsh 
itigation tVAts on farmw distkibuted so as to cove a range o6 
dAy season dought conditions. A compaA'LZon o6 the effect o6 
zuace vs. overhead ihrigationon the ncideitce of deieaze woud 
be inteASting and use6uZ. 



- 49 

8. FehVtUzev Thiats and Soit Test Laboratory 

FeAtit zeA taiaa should atso be conducted on fams6 which 

span a fange o6 cLiWatic conditions. It would be u.e6uz our 

these to be camied out in conjuction with 'Uzgation tkiats. 

The purpo6e 6hould be to enabZe the fwuneA to obtain an economical 
and Lea tic JektLizA tecommendation when he 6exd6 :soiL samp&e 

to the soiZ test laboratory at Botiche. 

It appears that relatively Jew cacao fa/lness 4&e aware o6 the 

existence o6 the soil tes laboratory at Botche and even fewet 

make ue of it. An adv&%ting campaign, making use o6 udio, 

tetevision, teaJZet6 and fameI' meetings should be mounted to 

inforim the cacao fahmeA (and others as well) that this seAvice i6 

availabZe. 

it has been demon-tated that the apptcation o6 6e'ttLzea 

in a &Zng ahound the tee i6 h uut (see Sect. II-C-3). App/ica 

tion technique-6 .6hould be inve,6tigated, incLuding fotiage sprays 

and inject'on into the soiJ. The timing o6 apptica.-toim and 

appticaion equipment 026o %equine study. 

C. Extension 

7. Planting Matehiat 

in the absence oJ paanting matekial highty -'iztant to 

witche' Broom, the policy of'tiving with the disease and asing 

the'bet avaiabee planting matetaZ muzt be adopted. SeLected 

seed&ngs tecommended by PichiUngLue 6hould be used. Aeso, faLmeu 

should be advised to use 6eedings del'ived 6rom 6up o tee 

on theiZ% own property. Such 6ee.ec*on, 6houPd be earefully &eview 

ed and the bases Jot making the setection detejwtned. Y.tetd 

potentiaZ, quaitty, vigor and above average disease toleance 6hould 

be, among the .etect.onexiteia. 
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The planting o6 cfonat cacao 6houd not be tecommended.
 

The estab6ihment o6 a ptan&tion with this matVWlC is much 

morke cos6tly than i6 seedting6 ate uwed. APzo, past experience 

with clona2 cacao in Ecuador ha6 demonstkated the vuneAabi&ty 

whicho6 such geneticaUy uniform s6tands to attack by diseaes to 

they happen to be susceptble. 

The use. o4 se.edCng cacao, pts m;anagement ptactia tecom 

mended by Pichiingue which aCe. calcutated to make'it possible. 

to cbtain ueasonabZy good yietc 6 in spite o6 disease., should be. 

as the best possibZe proceeduhe untiz the.,kecommended to 6amwu 

dV6ee. phobZem has been 4otved. 

o6 Pkactce.6"2. 	 VDeonAaton. Plot6 and "Package 

The demon6tkation pot6 now being otganZzed bt' the.Pkograma 

NacLona. deZ Cacao shoutd include.a compZete.''packge o6 prac

tces" based on the Zatest avaiZabZe 'jteearchLndomluww.on. The 

following is a suggested et o6 practices which may be tecommended 

to 6amer6 as well as used in a prtogram o deinon6tations: 

a) F-tab2h a population o6 1100-1300 trees peA hectare, 

using zetected seedtLngs as tecommended by Pichii.ngue.. 

b) 	 Etiminate entit4ey the pruning o6 cacao ttev, except 

Jo& the %emovalo6 chupone.6 and damaged branche. 

c) 	Eliminate, or dtasticaety-educe, shade oue the.cacao 

ptantation. 

d) 	 Encomage the clos5ing o6 the. canopy o6 cacao tLees (.e.e 

items a and b above) and iLt in gaps in the stand. 

This iU ieduce o't eUmnate. the cost o6 weed control 

and wiZ kesutt in the 6ortmation o6 a thick muLch o 

otganic matte on the ground. This i important 6o& 

the paotection o6 AootA, conr6e'vation o6 moisture, impto 

http:Lndomluww.on
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vement o6 the soil and provides breeding places fo)r 

the midge6 &eponzible6or%poZnation (see Sect;6. 

I-B and 1I-C-3). 

e) 	 UMe f6ettzeA in amounts and analy6e determined by 

soi anatyzes perAormed by the Soi Tet Laboratory 

at Botiche. Appty the 6v)tilUzeL on the basis of 
kg/ha. JatheA than gmn/tree and broadca6t down the 

,ow tatheA than in a band aroundeach tree (.6ee Sect. 
11-C-3). 

- -Ftminateweed compettion by hetbicide 6ptaying. 

In a ptanataonwith ctosed canopy the need or this 

6hould shortty be reduced to occazionat spot 6praying. 

g) 	 Pkactice hand poZLnation-combined with fungicide 

sprayi)n in accordance wtth PichZfngue aecommendatiou 

(see Sect. I1-A-2). 

h) 	 Havest at shokt intva.6, pteferably 7-10 days. 

fH rest mnatwe pod6 only in order to improve quatitj 

and keduce ozesu to dizease. Remove di6eased pod6 

from the tree.6 a. pakt o6 the hauest opea~ton and 

Zeave thee on the ground. 

i) 	 Open the pod6 inediatety after oArvuting and eaue
 
them on the ground at the point whe'e ha.vested,
 

.kemoving ony the 6eed6 from the pZantation. Do not
 

conceatkwte pod6 at collection point6 6o,% opening. 

The pod add to the organic matteA and n(t'zent content 

o6 the soit as wel a6 providing irportant brheding 

ptace6 jo. the midge6 teponuabe 6or poZinaton. For 

these AeasonA they shoutd remain dittAibuted th'roughout 

the plantaton (see Sect6. i-B and 1I-C-3). 

j) 	 Feuen TrinaAio (Venezotaiw) cacao .dou days in pe.rfo 

uted, 4-inch Rohan tiays. 
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3. FeAmpntation 

Poo& feAmentctaon technique, or the,aitd e to eAment at 
au, have contributed to the decline in the qbu4L'.tO EcuadoLean 

cacao. Since Ecadortean cacao i6 now predominantty T&in&'zo, 
it 6houtd be dewmented in a manner .suitable.to/Trinatwio cacao. 
What Cacao Nacionat renain. may be given the traditionatNacional 
tLeatment, but that i6 inadequate 6o% Ti ni o cacao [6ee Sect. 
IV-S). 

The &Onplest way to fement Tkini~avo cacao is dowA day6 
in 4-inch Rohan tray6. The trays have .6paces od about 1/4 in 

beueen the bottom 6tat;6 and augur holes .6paced atong all sides 
to promote amation. The trays wre filed, stacked, insutated 
with a tray of sawdust top and bottom, draped with burlap to 
prevent chiJling at night and test 6or 6our days. A dew tva& 
6hould rke6ut in a keinement o6 the proceedue which witt produce 

an exceLSent JeAmentation conzi6tentty undeA tocat condi.tons. 

The Progkama Nacionat det Cacao is devetoping a ptoject dot 
the ehAbChment od cacao teceiving satlon6 in the variou zones. 
Thi6 wZU have to be combined with a campaign to promote better 

6eAmentation and drying and the use od Rohan tkays coud be a 
CoLaca etemenft ad such a campan. 

4. The Povi6ion o6 Nece.66a t Input6 

Proacaoplan6 to use it Vepahta.mento Come'ia to purchase 
dungicide, e 'ti1zeur and other biputs in quantity dor kesate to 
6fmeu. Such activity needs., 06 course, to be cto,6ey coordinated 
with the'Cacao Depa'tnent at Pichi£Lngue a. welt a.6 with the Progrza 

ma Naciona2 det Cacao. 
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Similarly, in okde 6o& the Puogama Naionat det Cacao 
to mount a 6ermentation campaign based on the uze o6,Rohan 
tray.s, lartge number o6 these ;tkays wiji be &,equh ed. The 
Depwtamento Comeuia o6 Procacao coutd contact 6o& the 
conztruction o6 these in quantity and .6etL them to faAmeus at 
etose to cost price as a device 6or pAomoting",thei&we. 



VII. SUGGESTED AREA FOR PARTICIPATION BY AID, POSSIBLY-ASSISTED
 

BY OTHER DONORS
 

AUthough the staff of the PichiLtngue ExpeAment Station inctudez a

numbeA o6 competent and dedicated teeAch pe.onne2, ,the ptrobemsc affe 

ing cacao in Ecuador are too numerous and too compgicated to be.effctive 

zy handled without outide azstance. 

The prsent a6 wet as prposed Bv tZh progrzas are concenattated on 

the h6 i cultte o6 the cacao tree and not on Witches B&oom or otheA major 

diese probZem. TheAe woutd, thedofte, be no condtct whateveA between 

the Briutih effort and a U. S. spon6ored project to soZ've the problem o6 

Witch-' Boom. In dact, the two activities woutd compZement each other 

and provide a weJJ-Lounded totaZ endeavor. 

Witchu' Boom, caused by the fungus Chiipe& peAnicosa, i the 

mos6t zeriouz dizeaze o6 cacao. Its runge includes Ecuador%, PcAL, the 

Amazon'.:;. vatey 'f Bazil,-Suinam, Guyana; Colombia, Venezuela, TJ~lbidad 

and Tobago, Granada and, o6 coux6e, it may be expected to appear in othek 

counute without waning. 

Back Pod, cauzed by Phytophtior palmivoa, is wsua2y described as 

the most sehiou6 disea6e o cacao becaw.e, in addition to being veAy det'uc 

tive, it is the most widespread. MonLtia Pod Rot, caused by.1foi:Zia toei, 

i6 an equatay dMtuctive disea6e, and mote 6evere than Beack Pod unde Ecua 

do'tan conditions, but i.6 timted in it6 di6tkibution to a range-sUghtty 

less ampte than that o6 Wtche6' Broom. MoaiZa was found 6or%-Je first 

time in Cn.6ta Rica Zn 1978, howeveA, "thu6 indicating it tendency to continue 

to 6pkead. Black Pod and Monitia can both be contkoted by sptaying with 

ungZcide,6, but dfoh' Witche' Boom Zn EcuadoL thee is no known contAoZ a£t 

The. Witchez' oom fungus attack the ,apcidty gko,, ng eLstemat c 

.£IAMA af-the new vegetatiZve shoot6, 6'wZit Cu6hZon, and pods. In addition, 
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the.e6oe, to the pods which are destroyed by diiect attack, there i6 a 

6f~theA, s6eve'e teduction in productivity caused by the f6,it cuihion 
iniections and the loss'o6 Zeaves and 4hoot6 reulting dikom the production 
o6 usetes broom6. Thes6e £atteA effects are difficUt to mea.6ure. Since 

meALimatic tisues in rupid expansion ae difficult to potect with fungi
cidaZ .6puays, this approach has not been notably .6uccesfut and vihtutty 
att effoAt6 to controZ Witche' Broom have been directed toward the develop 
ment o6 aesstant vaiesie. Seiection and breeding diLected toward6 thiz 
end have been caA~ied on ove' a period o6 many year in Ecuador and Trinidad 
with-veAy encouragg Le.6ut6. A6teA a pomiing s6tat, however, the re&istant 
varietie ceased to be rLesi6tant in Ecuado'r, apparently because o6 the 
appearanceo6 a new strin o6 the pathogen. The kesi6tant varietie continue 
to be titant in othek co inAie but thv~e is no asurancethat the zame 
thing won't happen abroad as happened in Ecuador a.sa e6ult of a new tocat 
stkain o6 the fungu o, one bnpo)ted from Ecuador. 

Becauhe o6 the s6everity o6 Witche' Broom in Ecuador, INIAP's Tiopical 
Expe/lvient Station, Pichilingue, has been deignated a6 a centeA 6o& reerch 
on this dizewe by the Intemreican Committee on Cacao Diheae6. A &eeaAch. 
project o6 the .ort required to 6oZve the problem o6 Witches' Broom is, how
evek, much mote than 'INIAP coud undertake with existing teouAcez and peA
sonnet. RatheA than to continue with the piecemeal approach which ha pre
vailed untit now* it woutd .6eem mre efficient to mount a tes ecach prwogram 
de.signed to 6tudy the basic physiology o6 the di6ease with the objective thus 
to detect those point6 in the tife cycte6 o6 the pathogen and ho.6t at which 
convrol mea6Wles may be most effectivety apptied. 

The best approach would seem to be a combined edfot between INIAP and 
a U.S. univerLsity. The Univeaity o6 Ftoridai .6uggeted a. a tikely candi 
date because, in addition to having competence and good repute in the fietd6 
.required, it aZo ha6 had conidea&Ze Latix American e-xpeAience, including 
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peuvious contact with Witches' Broom. At teast thtee EcuadoLean graduate 
students have wordked at Gainesvite on thesis probems 'e&ted to Witches' 

Broom.
 

A. Scope od Wok
 

ti Z. contemplated 'thatce'u&n phase6 oj,the woIk woued be 
OJauLied out in Ftokida and othv i n ,Fcuadok'.. PAovL6Zaoz woutd.'Ie 
made fo' tkavlte o Florida oeuonne2 to Ecuador.f6o&pexiod6 of Vtme 
conzistent with the nature od the work and dot the stationing oj 
Flotida gradatestudent6 £n Ecuador and the sending o Ecuadouain 

aduate students to Florida. The suggested ,scope od the p'oject 

is asi dOU2ow: 

1. Studies on thi physiotogy o Withes' Boom od cacao and Chi~npeLL66 
peAciosa. 

The study o6 the causes od the ination od the gjowth od 
the witche' broom, i,6 apid expanzion, dolowed by its sudden 
death, has not been undertaken and 6houtd prove a dfrwtduf fi~ed 

do& study by peant physiologis6t6. An undeutanding od thee . 
phenomena could provide guidance towaud6 the discovery od a control 

do& the dZsease, possibly based on the timety interruptionod a 
proces vitat to the donation od the brtoom. 

This study woutd have to be accompanied by a simZi&A inve6tiga 
ton designed to examnne the problem dfrom the point o6 view o the
 

dungu.s; dactou favoabte oi unfavoable to its pene~t'tion od the 
host and the e.6tabtiV6unent od the host - paaste arationship, its 
actuvites within the g/een b/oom, itsi.6uvivaL in a dormwant state 
in the dead broom, and its revivaZ and spokutation upon the advent 
od the aaLnW. The undei.tandbig ofa 6 entAi.e proces hould dZs
cLose possibiitse dor the intevwuption od the cycLe and the contot 

od the disease in the field. 
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Thse.6tudieh shoutd a6o ke6ut k*n a 6otuion .to the 

problem of producing spoaphokez o6 Vie fungu6 on aZiciat 

cuttWe media., omething not thu.6 6aA accompUihed butmpoatant 

6o& the testing of ptant6 6o% %eni6tanceto specijic st~ainz o6 

the 	funguz. 

2. The identl4 cation o6 kaus o& stkains o6 Cri~npettis pevinciosa 

and theit pathogenZcty 6o,%cacao and &etatedzpeQe.6 oj 

Theobkom/ 

Cotect~ons oj Ciunipe.L, s peniciosa on dead broom6 wouLd 

have to be made in Trinidad, Colombia, Braz,2 and otheA countim 
a.6 well as in .6evevat tocatt6o iZn Ecuador in ordeA to accnulmate 
as many kace,6 a6 po-.6ibte. Inocutation s.tudise6 woutd be conducted 

on .6eveural ones od cacao, 6uch as the Scavna and Sizecia clones 
and others founey mi.6Ztant in Ecuador, az welt a6 ntubeAed 

clonem o6 Cacao NacionaZ, Criotto, Tini.taio and Fout6teiw cacao 

and 	A&e.ted speciez od Theoboma. 

The 	 .6tudie.6 may puide indounation on; 
a. 	 A means d Zdo6intifyng and dlstingui6hing among stan. 

oi. a ce o C. pevnLcio6a on the bsa.6 od ddeimn.tia 

pathogenicity. 

b. 	 The me.chanmdo 	 ite6itance. o6 cacao ,to C. p'LlA~iosa 

Becau6e o Vie ,isk involed Zn bringing new hacu od the 

dungu,6 into a cacao-producing county, the work involving kacm6 
o C. peAhciosa except do& theih collection, would have to be 

done undeA labouLtor/y and g/eenhou.6e conditions in FtorZda and 
a target o tieze investtgationz might be the estab hment in 

Florkida o a intetnationa2 centeA 6o& the te,6ting od cacao gehrn 

plaxm dor kesistance to jueu o C. penicioa. 

http:g/eenhou.6e
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3. 	 The fietd contAlt o6 Wtches' Broorn, Monitia Pod Rot and Black, 

Pod. 

This area o6 invetigationwoud include the field testfng 

oj cutWL*22 practices and chemicat apptications o6 the control 

o6 the thkee diseases with the objecti e o6 developing the most 
efective and economicat set o6 Aecommendations. This would 

ijnvove the fied testing o 6ungicides and 6pkay equipment, 

the development o spayin tethniqus, and the evoeuwton o6 
spray apptidct>on scheduiez based on cltmatic conditions and 

cuttuta pactices designed to avoid inection, i.e. crop con

eentution by hand-poZ&Znation. 

Promizing teads devetoped duwing the phyziotogicaI nvue

ttgations hefjeed to under point I of thL pog9am woutd be 
subjected to 6ield testing undeA this part o6 the program.' 

In addition, thL aspect o6 the reseakch woutd have to 

Znctude epdemiologacat and ctimatological studies and the 
considevuton o6 the possibitity o6 sfivLting cacao production 

to dkier aAeas which appear to be less severety af6ected by 
tcAe diseases tzan are the more tkaditoat cacao zones. This 
woutd impty the need 6o& i ugation to of6set a prolonged dy 

6ea45on. 

B. 	 Foriegn Peonne2 Required 

The .o owing acquikrients in technZcat personnet 6om a U. S. 

uwiveAzity aie anticpated: 

7. 	 One pant physiotogist-biochemt.t - Witches' Broom physiology 

2. 	One 6unguz physiologist-biochemizt- physiology o6 C. puniciosa 
3. 	 One peant pat ologist " mechanism o6 kezistance 

and races o6 the fungus 
4. 	 One plant pathotogiat - fied controt o6 di¢see
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TWi peAwonne2 woutd con.6i.6 o , e'cpe~iencd.Atd4 o6 .the 
unezty. In addition, s6evevt U. S. g'zkadudte st'ident,6 woutd 

wo'da, both i~n F.~oAkda and Ecwzdo4%, on varaous P'ha.6es od ,the 'ie
.6eajchand EcwtdoJean student6 and sta.66 wouJtd &zeceiveg'Ladwvate 
tkiuzning bothii n EcUado4%and in Fto~zilg. 
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