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Identification of priority areas for collecting 

Amric-a represent the original material first cultivated,LO. The Criollo!; of Central 
complex which includes material derived fromthe For'isteros form a second 	 large genetic 

wild Amazon populatios. Hybrids between the two are known as Trinitarios. 

Group considc.ed the priority areas i) specifically in relation to Criollos 
The 

and 
Working 

ii) to 

the other parts of the genepool. 

11. Criollos 

(i) 	 Mexico: Lancandona area (wild or semi-wi !.d) 

Chontalpa and Tapachala district- (cvs.) 

(1i) Guatemala: 	 Suchitepequez (relict cultivation) 

Border area between Guatemnla anr Belize 

(iii) 	 Honduras: Cuyamel and Bajo Aguan (Criollo types in the jungle) 

(plntation material)(iv) 	 Nicaragua: San Jorgj and Valle Menier 
Nandaime, Masatepe regions and river Chinandega 

(relict Criollos)
 

Plains of Los Guatusos
(v) Costa Rica: 


(vi) 	 Colombia: Tuluai, Buga and Cartago in the Cauca valley 

Hiuila disttict 
Chinschina (Caldas) 
Dibuya (Magdalena) 

(v) Venezuela: 	 Santa Barbara 
Catatumbo rivr 
Chama valley 
North of the State of Aragua
 

into any descending orier of 	priority
It was not possible to rank the above areas 

identified. Much material has already
because genetic erosion is severe 	in all the areas 


the western slopes of Guatemala
become extinct (e.g. in 1977 Imle reported Criollos in 


Many of the areas contain relict populations of prebut they have since disappeared). 

it urgent they salvaged.conquest cultivation and is that are 

12. 	 Other Iriity areas 

Mamor5 and Alto Beni rivers(i) Bolivia: 


(ii) 	 Peru: Ucayali, Huallaga, 'Maranon and Madre de Dios rivers 

river)(iii) Ec'uador: 	 South, horderl g Pc.u (Morona 

(iv) Colombia: 	 Lower and Puttimayo rivers 

(v) 	 Brazil: Obidos area 
Jar ari,a 

(vi) 	 Venezuela: Orinoce river system 
Guyana border area 
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13. The Working Group recognized that of the countries listed in paragraphs II and 12, 
only the national programmes cf Costa Rica, Brazil, Ecuador and Vnezuel a are likely to 
have personnel available for collecting. Specific recommendations for a 1,2oJ: oprand.i 
are made in paragraph 24. 

Methods 	 of conservation and sampling techniques 

14. Three approaches may be considered as altrnatives to tile maintenance of trees: 
seed sLorage, pollen storage and tissue culture. The first has no practical relevance 
except for temporary storage of moist cocoa seeds, the second has not proved practicable 
for long periods and the techniques have not been sufficiently researched for the third. 
The Working Group recognized that much more research is required to develop ti::ste 
culture techniques for cocoa and recommends that the work be cont inued and e.panded. 
In the foreseeable future, however, trees offer the only secure procedure for maintenance 
of cocoa germplasm. 

i5. It was agreed that to maintain clonal material a minimum of three to four trees is 
necessary and that each clone muse be so replicated over different locations. For large 
and variable populations up to 100 trees should be sampled by alking a few pods randomly 
per tree. The seed frcmi these pods should be mixed thorou.hly .-.nd not less than 1.00 
progeny (preferably more) should be maintained. For ci,i variable populations I00 pods 
shoul d be taken at random, the seeds thoroughly Mi:Xed dld 100 progen(:y maintained. These 
rules may be modified by tile collectors. When buowood is collected, 50 trees should be 
sampled at random. 

Proposed collections for designation as major repositories 

16. Following tile conclusion in paragraph 8, the Working, Group agreed that there i.sno 
case for the designation of a cocoa genetic resource centre outside the New World, 
since the genepools for consideration are exclusively the primitive populations of Latin 
America. Th- Working Group recommends three types of designated centres: 

(i) Primary collections, which are at centres actively associated with collecting 
part of the genepool and which will maintain, eilliu'tc, dcc'tlent and ex
chi'ige material. 

(ii) 	 Universal collection depositories which, between them, duplicate their own 
material and that of the primary collections. Tlhev depositories will be 
involved with all aspects of genetic resources work. 

(iii) 	 Quarant ine trans fe-r collect i.ons , wh ich wil I act as ccntt:'(e tonr the trans fer 
of material., and will serve as "safu haven" ,.rkin, collectins for breeders. 

17. The Work;ng Group suggests that tile I.BPGi desig',nate a nitmber of centres , listed 
below, on condition that the followinig, criteria areiter: 

hos t guaranteeS r 	 rat QIial andi 	 the ,ovrotItn fIce and fell Ii labi I iv oI 

information aboutI L1he10materials;
 

(ii) the hiost government. Ier.colli zes the loba'l Ii pilt(n o It. Co I I cti alld 

provides anl srlatic o- its oiillttlt tid t itte !l. I, ;1.: t L- rLia f IeSee
abl I2 fitl titc allotthat i f , Fer soli rl or ttlllel t I lr 11'.' ,i' h 
colmi ilitL ca nilotb It. it wil :i ll tle ilr'm ;; i t l1ullilled 


(iii) 	 th funldin l for the colIectL ion i. secure, t i r by in t if I.it ,'at IonaI 
budget or h rioli~l hi Iate rai a i d. 
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is substanti.all.y financed by the industry, the Working Group recommends that the IBPGR 
consider urgent action on cocoa gIenetic resources, and specifically: 

(i) 	 accepts responsibil ity for coordnatLing the collecLing, and the conservation 
centres by tundingF for a limited period a respected scientist to devise a 
detailed plan wh[chi will be reported back to [BPCR, OCC and ICRI. This 
should include the Jk,-ree of individual government involvement , estimation 
of costs for the colt ug and maintenanct,, the tnimin' of the collecting, 
statement of what collect .u. work Las been done so far, listing the outlook 
for financial support for the maintenance of collections and promoting 
interest,
 

(ii) 	 following the report the IBPGR smould, in principle, support a two to three 
year col.lection programme; and 

(iii) 	 following endorsement of this report the ]BPGR should make it widely 
available in particular to the members of the Cocoa Producers Alliance 
in the event that the CPA's Research Committee might consider supplemental 
fundin.. 

25. The Working Group points out to the IBPGR that there may be a need for it to meet 
again at some future date hut not before the proposed coor'dinated work has been carried 
out and reported. 
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APPENDIX II
 

AGENDA
 

1. 	 Need and reasons for a-report on cocoa genetic resources
 

2. 	 Review of ongoing activities and major existing collections
 
(by species and areas represented)
 

3. 	 Consideration of form of maintenance to be proposed for
 
collections
 

4. 	 Site or sites to be designated (by the IBPGR) as major
 
repositories
 

5. 	 Quarantine problems affecting transfer of material
 

6. 	 Consideration of descriptors to be used to characterize
 

accessions
 

7. 	 Identification of resources and expenditures required and
 
summary recommn7dations to IBPGR
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APPENDIX III
 

PAPER S CONSULTE) BY TE WORKING GROUP 

1. 	 Cacao and its All c-, A axonomic Revision of the Genus LUoO'na 

by 2os Catrecasas. n Institute,uih-;ni Washington, D.C., 1964, 

614 p.
 

2. 	 Global Concepts for Genetic Resoorces and Breeding in Cacao by 

B.G.!). Bartley. VII International Research Confer-nce, 4-12 Novemb _l 

1979, D)ouala, Cameroon, 24 p. 

.C 	 ow, edited bi J. Soria, 1975.3. 	 In ternia tijonal Cocoa Culi ' ,!- iLn.I 

4. 	 Guidelines for Develo0ping D.scr iptor Lists, IMICR Secretariat, 1980. 

5. 	 Cocoa lescriptors, thuhi st;tu,s and ',,". tf'.:.,", by J.M.IM. Engels, 

CATIE, undated. 

6 . Data sheet for scoring, d-<cci t or. ,- :.. (mimeographed; 

in Spanish), CATlE, nl,,Itt:1-'d. 

1..i'. CATIE,7. 	 Descript-ores de Cacao (L'; : -a:bO 1) by Engels, 
undated.
 

8. 	 Preliminary list of Cocoa gectoplasm coltect ions, IBPGR Secre tariat, 1980. 

9. 	 Prinlti x, Cultivars of Cacao i.n America by J. Soria, In; Frankel O.11. 

(ed. ) Su-ve Crop ReSO L inl ir of D _iversity,a1._of Genetic rces te CCentres 
197:3: 	 1!9-125, FAO/IBP. 

10. 	 The CRIG Cocoa GrlIplasm Collections %Ath 'Iotk: ; on Codes used in the 

Breedin g Programume of Tafo and eIsewh,r , by G. lockwood and M.MN.O. Gyamfi, 

1-979 'ech. 1.0, R lnst. 62Bul I . Cocoa Ias. Ghana, p. 

11. 	 Cocoa Cenetic Resources; in Nigcria - Current Status, Activities and 

Attending Problems by J.O. Sanwo, 1980, 8 P. 

PREVIOUS PAGE BLANK
 



APPENDIX IV
 

LIST OF DESCRIPTORS FOR COCOA
 

PASSPORT DATA
 

1. ACCESSION DATA
 

1.1 	 ACCESSION NUMBER
 

This number serves as a unique identifier for accessions and is assigned
 
by the curator when an accession is entered into his collection. Once
 
assigned, this number should never be reassigned to another aiccession in
 
the collection. Even when an accession is lost, its assigned number is
 
still not available for re-use. Letters occur before tle number to identify
 
the genebank
 

1.2 	 GENUS
 

1.3 	 SPECIES
 

1.4 	 CULTIVAR NAME
 

1.5 	 DONOR NAME
 

If received from another institute
 

1.6 	 I)ONOR NUMBER
 

Number assi gned by donating institute
 

1.7 	 ANY OTHER NAMES OR NUMBERS ASSOCIATED WITH THE ACCESSION
 

Not -oll.ection number, see 2.2
 

2. COLI.ECT ION DATA 

2.1 	 COLLECTING INSTITUTE 

2.2 	 OR[NAL NUMBER ASSIGNED BY THE COLLECTOR OF THE SAMPLE 

2.3 	 DATE OF COLLECTION OF ."CESSION 

Expressed as day/montli/year, e.g. 27 May 1981 as 270581 

2./i 	 COUNTRY OF COLLECTION 

Use the three letter abbreviations supported by the Statistical Office of 
the Uni ted Nations. Copies of these abbreviations are available from the 
IBP(;R 	 Secretariat 

2.5 	 LAT[TUDE OF COLLECTION SITE
 

Degret..s and minutes suffixed by N or S, e.g. 0530 N
 

PREVIOUS PAGE BLANK
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APPENDIX IV
 
(Continued)
 

2.6 	 LONGITUDE OF COLLC:T TON SITE
 

Degrees and mi -oz s suffixed by E or W
 

2.7 	 LOCATION OF COlIECTION SITE 

Number of kilometres and direction from nearest town, village or 
map refernce point 

2.8 	 ALTITUDE OF COL.ECTION SITE
 

Fleva':ion above sea-level, in metres
 

2.9 	 TYPK OF SAMPLE 

I Population
 
2 Clone
 

2.10 	 STATUS OF SAMPLE 

1 Wild
 
2 Weedy
 
3 Primitive cultivar
 
4 Advanced cultivar 

CHARACTERIZAT ION AND PRELIMINARY EVALUATION 

3. 	 C1ARATERIZATION BY THE COIIE'CTOR 

3.1 	 PLANT APPEARANCE 

A score referring to the general appearance and based on observations 
of several trees 

3 Smal1
 
5 Medium
 
7 Large
 

3.2 	 FLUSH COLOUR 

Description of the absence or presence of anthocyanin in a young flush 

0 Green 
1. Pigmented 

3.3 	 FLOWERING CHtAA CTERISTICS 

3.3.1 Anthocyanin in petal ligule 

0 Green
 
1 Red pigmented
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3.3.2 Anthocyanin in petal filament 

APPENDIX IV 

(Continued) 

0 

5 
7 

Absent 

Intermediate 
Intense 

3.4 FRUIT LHAU\ACTERISTICS 

3.4.1 Fruit shape 

1 
2 
3 
4 

5 

Angolata 

Cundeanor 
Amelonado 
Calabacillo 

Other 

(Reference: 
London, pp. 

Van Hall, 
87-91) 

C.J.J. 1932, Cocoa. 2nd Edition, Macmillan, 

3.4.2 Basal constriction 

Score representing the constriction, or 
basal part of the fruit (see Figure 1) 

'bottle neck' of the 

0 
I 
2 
3 
4 

Absent 
Slight 
Intermediate 
Strong 
Wide shoulder 

0 1 2 3 4 

Figure 1. Basal constriction
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APPENDIX IV
 

(Continued) 

3.4.3 Apex form
 

Score rcpresenting the form of the apical part of the 

fruit (see Figure 2) 

1 Attenuate 
2 Acute
 

3 Obtuse
 
4 Rounded
 
5 Manmelate
 
6 Indented
 

2 3 4 5 6 

Figure 2. Apex form 

3.4.4 Fruit surface rugosity 

The description of the absence 

on the fruit surface 
or presence of protuberances 

0 
5 
7 

Smooth 
Intermediate 
Rough 

3.4.5 Prominence of ridges 

I 
2 

Slight 
Distinct 

3.4.6 Fruit ridge pair disposition 

1 
2 

Equidistant 
Paired 

3.4.7 Husk hardness 

3 
5 
7 

Soft 
Intermediate 
Hard 

3.4.8 Colour of immature fruit 

I 
2 
3 

Green 
Redd:sh 
Red 



- 19-

APPENDIX IV 
(Continued) 

3.4.9 Size of fruit 

3 
5 
7 

Small 
Med um 

Large 

3.5 SEED CIIARACTERIST [CS 

3.5.1 Number of bean,; per pod 

Record as the absolute number 

3.5.2 Size of bean; 

3 
5 

7 

Smai I 
: i- C]iumll 

Large 

3.5.3 Sha p e o f- beans 

I 
2 

Flat (plate like) 
Round (pl imp) 

3.5.4 Pe rcent ago b ais witWe h i _ c__oCotyled _ 

3.5.5 Pereiita,-ban W diw prxp c cotrtledons 

3.5.6 i'e 1centac bens with ii rtrreciate colour cotyledons 

3.6 DEGREE OF 'RFSENC F I I SI.ASF, 

3.6.1 . :." .... " infetion 

0I 
5 
7 

AbsentL 
Intermediate 
high 

3.6.2 !';tT , .,';:,a sp. infection 

( 

5 
7 

Absent 

Intermediate 
Iligh 

3.6.3 .o ;', i'f..: i infection 

0 
5 
7 

Absent 
Intermediate 
Iligh 

3.7 COLLI.:(L'ORS' RE>iARKS 
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APPENDIX 	IV
 
(Continued)
 

5Y 	THE CURATOR4. CHARACTERIZATION 	 AND PRELIMINARY EVALUATION 

4.1 PLANT IHBIT 

A mean observation of several trees. The angles between two main branches 

or the angles between the main branches and the trunk should be recorded as 

absolute figures 

4.2 LEAF CHARACTERS 

Scored as a mean of 15 second leaves
 

4.2.1 	 Length/width ratio
 

Use absolute values
 

4.2.2 	 Length of leaf 

Length 	from base to widest point, in cm. 

4.2.3 	 Leaf base shape 

the angle which the margins form with the petioleExpressed as 
at its point of insertion. Absolute values should be recorded
 

4.2.4 	 Leaf apc:-: shape (see Figure 3) 

I Acute
 
2 Short acuminate
 
3 Long acuminate
 

2 	 3 

Figure 3. Leaf apex shape 

4.2.5 	 Leaf petioLe pulvini 

Presence 	 or absence of pulvini 

0 Pulvhni absent 
+ Pulvini present 

4.3 FLOWERING CIARACTItS 
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APPENDIX 	IV
 
(Continued) 

4.3.1 Flowering intensity 

The number of flowers per cushion (sample size 300) 

3 Low
 
5 Medium
 
7 11igh
 

4.3.2 	 Setf-compatibility
 

0 No
 
+ Yes 

4.4 	 FLOWER (HIARA;CTERS 

Data are taken from five feshly opened flowers 

4,4.1 Pedu,ncl e eolour 

Green
 
2 Grven with red
 
3 Red
 

4.4.2 AntIocyani n inl _outer sepal 

0 Absent
 

3 S I i ght
 
5 11nle i'IIed i ate
 
7 1oIl t sIo
 

4.4.3 Sepal-l ,t-h in millimetres (sample size 20) 

4.4.4 Sepal width at widest point in millimetres (sample size 20) 

4.4.5 Sepal. ength/wi.dt ratio 

4.4.6 SopaL ret I x i ,An 

(0 >ot refl Ixed (i.e. horizontal)
 
I Ref IcUX.Od (i.Le. curved backwards)
 

4.4. 7 Petal li ,ttlc lcii,, i 

)i stan<'. !I'i I lImeLres betweel poilnt of insertion of [sthmlus 

in1hood 'Ind ;pt:Y. Of Iigul (sample size L5) 

4.4.8 Peutal 1.i !}1It ,;i tiat widest point in mit1.l im.tres 

v il. itt 11 	 .. - i .a]Im-n4.4 .9 Antlioc,,t i ffL i 1 t 

I) \b 'iit
 
3 Ii -'ht
 

5 Ih i c l lMiat,
 
7/ Jt: a
t~l: 

http:ength/wi.dt


APPFNDIX IV
 

(Cont in u ed) 
4.4.1f Starid I enth in'' milimetres (sample I ) 

4.4 .11 Ovary in snb 5)l.c:ii~ n tiijnte 

4.4 . 12 Ovary -- ,idt. a widest point in mi Iine t res (sample size 10) 

4 .4. 1.3 NuTah r oF 0\,1 s per ovary,," 


The alSOlute0 numb rs i.n 5 ovaries
 

4,4.14 ,. l
_.. ._h in i l i metreS (sample size 1(") 

4.5 FRU IT CIIARACTERS 

The charactr recorded during collection- / can be amplified by 
mor'- detaiLed description of mature fruits as below (see Figure 4) 

1 Oblong 
2 Elliptic 
3 Ohovate
 
4 Orbi cular
 
5 Oblate
 

(lines represent greatest width) 

12 3 45 

4.5.2 

4.5.4 

Figure 4. FruiLt shiape 

Fruit length in entiietres (s a izeimp 35) 

I-.X.. .I 'It Wide1S t poi nt in Cs'timetres (sample 

eight Of W;ilIs pod in iramta; (:Sample size 35) 

size h 

/ Curators should include in the data base the characters recorded (luring collection 
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4.5.5 .Frui.t primary furrow depth 

APPENDIX IV 
(Continued) 

The depth of the furrow between a pair of ridges 

.3 
5 
7 

Srperfi cin 
[nterii, Iate 
Deep 

4.5.6 Fruit wall thickniess 

Measurements made after removal of endocarp. Sample size 35 

4.5.6. 1 Husk hardness 

3 
5 
7 

Soft 
Intermediate 
1fa cd 

4.5.6.2 Ridge depth in miltimetres 

4.5.6.3 Primar f.rrow depth in m Ili mnet res 

4.5.6.4 Seouoha]rv lurrow depth in mmiIiimetres 

4.5.6.5 Mesoearp sto ' _ la1yer 

3 
5 
7 

Th in 
1lOteIlfltd 

Thick 
ilte 

4 .5.7 Antlocyanin inten;ity of ridges 

Scored on unripe, fruits 

0 
3 
5 
7 

Absent 
Light 
Intermediate 
Intense 

4.5.8 Anthocyanin i.ntenatity of primary furrows 

0 

3 
5 
7 

Absent 

Lim,ht 
Intermediate 
Intense 

4.5.9 Anthocyanin int.,,isity of ripe fruitS 

0 
3 
5 
7 

Absent (ycl.ljow) 
1,iLh L 
.0n ter iid a L 

in1 Le'I t 
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APPENDIX IV 

(Continued) 

4.5.10 Period of maturity 

The days from pollinarion to maturity 

3 
5 
7 

Short (150 days) 
Intermnediate (151-170 
Long (171 cays) 

days) 

4.5.11 Weight of husk 

En grammes oven dry weight. Sample size 20 pods 

4.5.12 Wet weight of beans 

Mean weight in grammes per pod. Sample size 20 pocds 

4.5.1.3 Minimum numLer of seeds in a ripe pod 

Sample size 20 pods 

4.5.1.4 Average number of seeds in a ripe pod 

Sample si.,e 20 pods 

4.6 SEED CIIARACTi-RS 

4.6.1 Dry cleaned unpeeled seed weight 

fn gi-ammes of -10 pods, S seeds from each are weihed 

4.6.2 Dry peele d ,eed .weight 

In grainews of 20 pods, 5 seeds from each are weighed 

4.6.3 Seed length 

in milliniet re; 
,neasured 

S p-eled seeds from each of 20 pods are 

4.6.4 See' width 

In millimetres 
me as ure d 

5 peeled secds from each of 20 pods are 

4.6.5 Seed thickness 

In mI limetres 
measured 

5 pee led seeds from each of 20 pods are 
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4.6.6 Seed shape in 

1 Oblong 
2 El liptic 
3 Ovate 

longitudinal sect':)n (see Figure 5) 

APPENDIX IV 
(Continued) 

1 23 

Figure 5. Scu-ld ;hjipc , I11iuI.tLudi lal S_ e: 1.,1 

11S I' AN I I D k i F 

It is not proposed chat ctraLor'; ot) -c-1 . 1i LIre-': o_o 
diseases, this being a task for re isre.i'r osf-part e L Il te 
data should be fed back to tie ciralor:s vho nor riaillnt,1i rI i 

cren.hi, 
;r Irrurtiit 

mitoIr.L 

r 
n,. 

pus[.s and 
'.1oiethe.ess 


