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W herever coc oa i ~ gro wn fa rme rs a re burde ned by diseases and pest s, However 
the situation is no wher e as bad as it might one da y become, because not one of 
the maj or tr oubles is ye t pan -tropi ca l in di st r ibut io n. 

D iseases can however be spread by th e movement of plan ting materia l an d 
ther e ar e o bvio us needs fo r such movem ent e ithe r for plant ing in new ar eas or 
fo r plant breed ing pu rp oses. T he purpose o f this pa per is 10 exa m ine the risks 
attac hed to th e mo vem en t of planting materi al a nd the qu ara ntine me asu res 

des igned 10 min im ise th ose r isk s, 

Diseases and p ests to b e re stricted 

T he fo llowin g not es o n maj or d iseases a nd pests will ex pla in the need to restr ict 
their geographica l spread . W itc hes' br oo m, Mon iliasis a nd proba bly Ceratoc y-tis 
wilt arc restr icted to the A mer icas. in o r nea r the centre o f o rigin of cocoa , O ther 
d isea ses have no t reac hed the A meri cas. Black pod is descri bed as a sp eci al case. 

Witches' broom 
Crin ipcllis ( /11 (/ 1'(/.1'111;1/1) prrniciosa is endem ic o n cocoa in th e Am azon basin 
where the tree a nd fungus presumably evo lved in c lose pr oximi ty. Its present 
distr ibution is limit ed to Surin am . G uya na. Peru, Ecuado r, Co lom bia, Venezuela. 
T rin idad and To bago , G re nada , a nd t he nort hern and western pa rts o f Brazil 
inc luding R ondoni a a nd . Belern , but no t Bahia . It is unk nown in the " Old 

Worl d " t ropics. 

Losses from witc hes' broom a re diffi cult to assess. hut up to 70 ";, loss (If pods 
has bee n repo rted in a reas t hat a re pa rt ic ula rly suita ble 10 the fun gus , and per­
sistent a tt acks may cause a fa rm o r a n a rea 10 go out 01' cocoa pr oductio n. 
Sp ra yin g with a pr ot ec tive fun gic ide is nOI ve ry elfc c tive beca use 0 1' th e need 

con tinu a lly to pr o tect yo ung t issu e, 

Basid iospo res o f Criuipcllis pctniciost! a re produced in great qu a nrir ic- fro
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mushr oo m type spo ro pho res o n dead br ooms, T hey ar e sma ll, delica te . and 
ada pted for infect ing yo ung t issue o f nea r by tr ees afte r tran sport by light winds 
a t night in ra in for est. But they a re ten der a nd unl ikely to survive t ra n ~p(l rt bY 
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wind for 1110re than a kilome tre o r two . Th e da nger o f spread ing witches" 1' 1'0 
to ne w a reas there fo re lies in infec ted bud wood . rooted cutt ings an d infect ed podS. 
Th e possibility t ha t the pat hogen ma y a lso be seed bo rne cann o t be di,m i." ed ( Il. 
Every effo rt mu s t be made to preve nt the witches' br o om fung us fro m rea ching 
the major area s o f co coa prod ucti on . and well o rga nized q ua rant ine sef\·to.:cs a r~ 
esscn t ia l. 

M onil iasis. Mo nilia pod rot . ca used by the litt le known fungus MOl/ilia roreri is 
co nfined to the nort h west corner of So uth A me rica; Ecua dor, Colo mbia and 
Venezuela, with some ov erspill into Pe ru an d Panama. It s sp ores are rob ust, 
lo ng-lived , d ry, powder y and a ppa rent ly well-fitted fo r d ispersal by wind . 

Ec ono mica lly it is a seri ous d isease wh ere it occ urs , and up to 80 % of pod s 
may be lost, - a sca le o f loss co mpara ble with Phy tophthora palmivora a nd 
Crinipellispcrniciosa a t th ei r wo rs t, and eno ugh to deter fa rmers in bad ly affecte d 
a re as from gr owing co coa. In the wo rl d co ntext the cur ren t a nn ua l loss from 
Moni lia is sma ll but po tent ia lly the da nger is eno rmo us. 

Cera tocystis Wilt. One po pul ar na me fo r th is dis ease, "mal de ma chete" , gives 
a clue to the danger o f infection throu gh wo unds, ini t iat ing what has been 
de scribed as th e Xy leborus-Ccratocystis co mplex beca use of the close associa tion 
o f th e fungus with bark bee tles. 

T he affec ted t ree d ies suddenly, the leaves wilt and d roop, roll up a nd turn 
brown. Sudd en dea th fo llows invasion by bark beetl es tX y lebo rus spp.) whi ch 
inocula te the t ree with the fungus, Ceratocystis fimbriata, a ltho ugh the t ree is 
often first infec ted throu gh ma n-made wo unds. T he disease is a major trou ble in 
the a reas infested , but its incidence var ies great ly at different times. The areas 
wo rst a ffected arc in Centra l Amer ica , the Car ibbean , an d th e nort he rn par ts of 
South America . 11 is a lso repo rt ed fro m the Philipp ines , Sr i Lanka and Fiji . 

Sign ificantly, the d isease is no t repo rted from Africa , a nd the reason fo r this 
is not apparen t. T he pa t hogen , Ceratocystis firnbriata, is widely di st r ib uted 
thr o ugh the t ro pics and su b- tro pics on many hos ts, inc lud ing Ilevea ru bber an d 

'rota/aria ju ncea in Wes t Afr ica. T hese fac ts suggest (tho ugh th ere is as ye t no 
experimenta l pro of) th at some races o f Ceratocystis fim briata are pat hogeni c to 
cocoa whereas o thers a re no t. 

T he possi bility tha t races di ffer in aggressiveness gives adde d support to the 
plea for qu aranti ne preca uti ons. T he bee tle vecto rs are a lso mor e widely di stri­
buted tha n the d isease on coco a . 

T he disease is d ifficult to co ntrol."J udging fro m the lite ra tu re , neither sprays 
nor sa nita tio n have been usefu l in co ntrolling the d isease which bre a ks o ut 
spo rad ica lly. Saunder s (6) sums up th e pos it ion : "Contro l measures ha ve no t 
been sa tisfac to ry and most a rc eco nom ically .impract ica l" . He estimates tha t 

. millions of trees have been ki lled by the d isease. Q uaran tine measures a re essen­
tia l. l rnle (4) reco mmends tha t budwoc d sho uld be ta ken o nly from sym ptom less 
trees witho ut intern a l d isco lourat io n, an d sh o uld be sur face ster ilized . As 
Scolytid beetles a re vecto rs of the fungus. pa cka ges shoul d be fu migat ed and a ll 
packing ma ter ia l dest royed o n arriva l. 

COc o a swollen s h o ot an d other viru s diseases 

T.he viruses o f coco a incl ude : co coa swo llen shoo t virus . cocoa yellow mo sa ic 
VIrus. cocoa necrosis virus. Ceylo n co co a virus a nd co coa Trinidad vir us. 
SWOllen ShOOI is econom ica lly the most import ant. I t is known in the Ivo ry 
Coast. G han a . Nige ria . Sierra Leone a nd possibly oc cur s in Sri La nka . In 
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Ghana and Nigeria millions of tree s ha ve been either killed by the virus or felled 
during eradication campaigns : in some are as the disea se is apparently out of 
control and other areas have been ab andoned . 

Symptoms of cocoa swollen shoot virus vary from one isolate to another : some 
ha ve little effect but mo st of the milder isolates depress yield, and some severe 
stra ins ca n kill the tree in a co uple of yea rs. The swellings on sho ots or sometimes 
roots, which give the name to the disease, may not be present. More characteri stic 
are the leaf symptoms which vary with stage of infect ion.The virus has a wide hos t 
range, especiall y in the Sterculiaceae and Bombacaceae where it infects Adansonia. 
Bomba x and Ceiba spp . Tall shade trees are often affected. 

Local spread is by meal y bugs, either wind-blown or ca rr ied by ant s. Evidence
 
is agains t seed transmission but the viru s has been found in the seed testa ,
 
therefore seed from an infected are a should be peeled . The movement of budwood
 
or seedlings could tak e the virus into a new are a. 

Vascular streak dieback 
Among vari ous types of dieback, the one caused by a new species of basidio­
mycete , Oncobasidium theobromae, was identified as a distinct disease in Papua­
New G uinea as recentl y as 1971. Later it was found in West Mal aysia where a 
severe dieback had been kn own since the 1950s. The fun gus evidently encountered 
its new host after cocoa cultivation had spread into the south-east Asia and 

Pacific a reas. 
Minute co lour less basidiospores are released into the a ir at night. They are 

tender and mu st germinate rapidly to infect leaf surfaces, but symptoms do not 
a ppea r until some thr ee months later. Seedlings infected belo w the jorquette a re 
usuall y killed. Viable inoculum travels only short distances on the wind. N or­
mally, infection will be ca rried to new are as by human ac tivity. We do not know 
whether the pathogen can infect o ther hosts in nature, and the disease deserves 
co ntinued study and watchfulness . 

The disea se may possibl y occur, still unrecognised, in other are as, but until 
more is kn own of its dist ribution the pathogen will ha ve to be considered when 
propagating material is moved out of the known affected area. 

Black Pod 
Unlike other major coco a diseases, cocoa black pod , caused by a pat hogen 
broadly labelled "Phytophthora palmivora"; occurs in all co untries where the 
cro p is grow n. Not a ll a reas are seriously affected: for instance the disease is of 
small importa nce in mu ch of the Ivory Coast, Mal aysia, and par ts of Ecuador 
and Co lombia . By con tras t in some are as losses ma y account to 70-80 % if the 
crop is unp rotected , Ten per cent annual loss of the world cro p is of ten quoted es 
but is probably an underestimate. Thi s may be translated as 150,000 IOnn , . 
worth perh aps £300 million ann ually. 
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Quaran tine aga inst "Phytophth ora palmiv ora" might seem superfluous in view 
of its pan-tropical dist ributi on . However, eviden ce is growing that th is name 
includes several distin ct species and therefore qu ar antine measures should be 
taken in order to pre vent the movement of a species or strai n to a new area . 

At the Cocoa Phytophthora Workshop held at Rothamsted Expe riment al 
Stati on in 1976 we learned to dist inguish severa l "morphological forms" : 
M.F.I is typical of G hana, mu ch of the Ca ribbea n and Centra l Am er ica. In 
N igeria M.F.I is of little imp ortance but M.F.3 ca n be devast ating. In Bahi a 
both M.F.I and M.FA are important. Further, we a lready know that the se 
forms or species differ in ep idemiology, indicat ing that co ntro l measures will 
also have to be studied separa tely in the different cocoa-gro wing areas. 

The existen ce of these different species may account for some of the discre­
pan cies reported from different cou ntries when certa in cocoa cultivars are 
tested for resistan ce aga inst local isolates of Phytophth ora. 

Consequently it will not onl y be necessary to test new cultivars against local 
isolates of Phytophth ora in each region , but it is a lso clearl y essential to avoid 
introducing new forms of the black pod pathogen even into ar eas where the 
disease is a lready established. 

Cushion gall diseases 

Knowledge of the five kinds of cushion gall as distin guished by H utchins (see 8) 
is still far from sati sfac to ry. G reen point gall is asso cia ted with stra ins of the 
fungus Calone etria rigidiuscula, but the etiolog y of o ther kinds of cushio n gall 
needs more research. Losses through suppression of flowering can be con­
sidera ble. Because of the danger of transporting ga ll d iseases, Hutch ins (3) 
recommends that propaga ting material sho uld be ta ken on ly from gall-free trees 
and should be su rface ste rilised. 

T rachysphaera fructigena 

Mealy pod is a minor disease which accelera tes ro tting of pod s damaged by 
vertebrates, and is co nfined to Africa, where it a lso causes one form of ba nana 
fruit rot . This organism sho uld be watched for in qu arantine, both becau se of its 
nuisance on coc oa and its pot ential danger to ban an a growers. 

Insect pests 

Because of their size insect pests sho uld be easier to exclude fro m transported 
material by visual inspecti on than ar e microbes and viruse s. However, some first 
lnSlar crawle rs of mea ly bug virus vecto rs are ha rd to detect by visua l inspection , 
~nd rout ine t reatment with co ntact insecticides and fumigan ts is necessary when 
Introduc ing pro pagatin g materia l. 

Several species of mirids. includin g Sahlbergel!a singularis and Distantiella 
theobroma a re damagin g in West Afr ica but absent from America where they are 
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replaced by spec ies o f Monulonion, Some m irid s ex is t in more than o ne race , 
differing for ex am ple in res ista nce to insect icides. Breeding mater ial sho uld be 
trea ted with sui table insecticides and a ll pack ing mat er ia l destroyed on recei pt. 
This procedure wo uld a lso exclude bark bee tles iXyleborus) vecto rs o f Cerato­
cystis wi lt, and Lepido pte ro us pests, inc lud ing the cocoa m o th , Acrocercops 
cramere lla, wh ich ca n lim it cocoa y ields in the O rie n t bu t is absent from A fr ica 
a nd A meri ca . 

To sum up, of a ll the pest s an d diseases mentio ned to p pr io rity m us t be given 
to prevent ing wit ches' broom , Monilia pod ro t and Cer a tocyst is w ilt from extend ­
ing their geographical ra nge, and to pre vent ing swo llen shoo t a nd vascula r st rea k 
dieback from reaching the A mer icas. Some pa thogen s req uire the presence of a n 
alterna te host to com plet e their life cyc le. Aut as fa r as we kno w Crinipellis, 
M onilia an d Oncobasidium d o not req uire an a lte rna te h ost , so it m ust be 
assumed that none of these pa thogens a rc l ied geogra phica lly to a par t o f the 
world where some part icu lar spe c ies of flowering p lan t grows, and there is t here ­
fore no thing to sto p these fungi fro m a tt acki ng cocoa anywhere when co nd itio ns 
are sui table - once they arrive. Ou r str a tegy must a im a t delaying th e ir a rr iva l 
for as many yea rs as possible . A nd thi s de ma nd s the pro visio n of safe, easily 
a va ila ble an d ac cepta ble q ua rant ine proc edures to prevent spread . 

W inds will ca rry the ma in cocoa pa thogen s over short distances, bu t the grea t 
di stances sepa ra t ing the wo rld ' s majo r m ea, o f cocoa product io n seem to fo r m 
in superable barrier s to un assisted spread. Q uaran tine a rr a ngements sho uld 
pre ven t huma n neg ligen ce fro m tra nspo rt ing ino culum ac ross these grea t 
dist ances. The tr a ve ller m ust st ill be responsi ble fo r d isinfecting hi s clo th ing a nd 
baggage. 

Geneti c material and d isease tran sm i ssi o n 

Gene tic material o f coc oa ma y be moved in the form o f ma ture po d , beans, 
budwood o r even occasionall y po llen , Proced ures fo r tra nspo rt ing such ma ter ial 
and ways of pr o paga t ing it a rc descr ibed by Soria (7). T he ri sks a tt ached to 
the se diffe rent forms wi ll be exa mined . M ature pods a re nOI a safe method of 
movi ng seed beca use th ey could carry insect pests unless fum iga ted , o r funga l 
spo res; in add it ion , when viruses oc cur the y ca n be carr ied in the pod husk. 

Co coa beans are a re la tive ly sa fe mea ns of tra ns m itting ge netic ma ter ia l but 
ther e is evidence tha t witc hes' broom may be carr ied by beans so tha t bea ns 
sh ould no t be moved from witches ' broom a reas un less throug h a quar a ntine 
proced ure . T her e is no ev ide nce that swollen sh oo t virus is see d bo rne but beans 
from virus infected a reas sho uld be pee led, a p roced ure which redu ces the r isk of 
transmission o f any pa thogen fr o m a ny co untry . 

Bud woo d is a com mon mea ns of moving selec ted p lan t ing materi a l. bu t, even 
with the grea test ca re , there is some r isk o f transmitt ing it d isease. T herefo re 
budwood m us t be passed th ro ugh a qua rant ine sta t io n o n its wa y fro m o ne cocoa 
growing area to ano ther. 

Root ed cutt ings or po tt ed seed ling s presen t muc h grea ter I isks o f moving 
pests o r d iseases a nd these me l hods sho uld never be used . T he movement of 
po llen fro m one co un uy to anot he r has been undertaken occasiona lly because it 

is possib le 10 ret a in its viabi lity fo r re lat ive ly long pe riods bu t genera lly there is 
iit t lc ca use ttl resort 10 it. It inv o lves so me risk of tr a nsmi t ting disease suc h as 
M onilia or Wi tc hes' broOI11 . 

Quarantin e procedure 

The re leva n t principles for cocoa q uara ntine are expou nded by Hewitt & 
Chiaruppa (2) . 

Exrorl o f cocoa pro paga ting ma te rial dema nds tho rou gh inspect ion in the 
co un tr y o f o rigin, fo llowe d by qu arantine a t a n int er med iat e qua ra ntine s ta tio n. 

Fac ilit ies for this may exist w it hin the t ro pics reaso na bly far from growing 
cocoa . as a t Mayagucz in Pue rto Rico , but fo r safety the materi a l sho uld bc 
held a t a n intc rnledia tc s ta t ion in a tempera te co unt ry, fo r insta nce a t Kew, 
Washington, D.C. . M ia m i o r Wag en ingen . 

Essen tia lly th e meth od is that reco mmended by Th resh (9) . Ba tches o f Arne­
lon ud o plan ts (s t ill the best kn own vir us ind ica tor plan t) a re ra ised fr om seed 
ill flOls in the gla sshou se o r screenho use. Selected, su rface ster ilized budwood 
sent lr o rn the don or co un try (e .g . Tr in idad ) is budded to decapi ta ted seed lings. 
I k a li h o r sc io n a nd indi caro. sh oot s growing from th e Ame lo nad o roo tst ock is 
chcck cd week ly fo r virus sym pto ms, An y iron or ma nga nese de ficien cy is co r ­
rcc icd. and insec t o r mite infe stat ions a re co ntro lled . Fo r further sa fe ty the scion 
sho uld he lopwor ked l.uer with an Arnclonado bud . If free from sy m pto ms after 
three o r rour lea r Ilushes. bud wood is sen t to the recipient cou ntry, whe re it 
sh.lu ld be re-qu a ru ru incd in a screenho use before release. 

Thi -, proc edure sho u ld ex c lude the major virus d isease s, fun ga l pa thogen s a nd
 
in' l'U pests, as Wl" /I ,IS preventi ng sp read of nematodes a nd mi nor pa tho ge ns.
 
B UI il ha s been kn own 10 rai l wilh so me mi ld vir uses. Legg (5) record s how clo na l
 
rndll"rial afte r yea rs a t ,Ill ill1 ermedi at e sta t ion first de velo ped sympt oms o f m ild
 
vi ru-, in fevi ion s ixtee n nllll11h, a fte r impo rt into Gh a na, a nd tha t there was
 
ci" 'UmSlitnl ial evide nce tha t t he virus wa s a lien, Im pro ved methods o f detec ting
 
viru -, infeCliun , a nd beu er indi cat or plant s than Amelonado a re need ed .
 

c'lre fu l inspec t io n by technica lly q ua lified wor ke rs is necessa ry a t a ll stag es ,
 
fir~ t dur ing selection o f m;llc rial a nd ils export fro m the co untry o f o r igin,
 
aga lll while in in te rmcd ia tc qu :tr anti ne, a nd aga in while unde r test in loca l
 
qlla f<lI1tine be fo re release to the fie ld in t hc recei ving co unt ry . Th is ma y invol ve
 
tra ining per sonl1l'i 10 rCl ogll i/ e ;J1ien d i.,cases. 

Any quaranline SJs lClll I11U ~" be ITad il)' accc ssih ie. I f 10 0 cumbersome, then 
sarel Y precaul ion s may be by-p ,ISScd \\ j I h con seq ucnt inrernat io na I risk . The 
grea lt:sl dan ger is p ro h:lil ly fro m reck less c l,tnde sl ine t ranx po ri of materia ls by 
pcrsllns not un lkl'st :ln d ing th e conseque nces . The 11"0 com peting requ ire ment s 
of sec urity and gcn e-Ilo« nlLl';( be kept in mind . 

To pre vent the s r read llf -wo llcn xhoo t viru x, coc oa genet ic IIIa ter ia I sho uld 
nor he ex po rted 1'1'0111 Wcst A fr ica . F urt he r. o the r plant s belon gin g to t he fa m ilies 
StcrLllliacea e , Bombac.rccae and T iliuccac arc po rcruial carric rx o r swo llen sh oot 
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virus , an d thei r exp ort sho uld be st rictl y contro lled . Especia lly is this necessary 
with Cola spp. if th is is cu lt ivated as a bever age in America. T he possibility of 
havi ng to pro tect cocoa fro m co la infe c ted with swol len shoot vir us, a nd to 
pro tect bana na plant s fro m coc oa in fecte d with Trachyspha era fruc tige na, 
po int s t o th e need to look beyo nd the indi vid ua l speci es in plann ing q ua ran tine 
m easures. 

Livin g cocoa m at e rial sho u ld never be tra nsported back to wards th e Sou th 
A meri ca n cent re o f o rig in o f Theobroma, and in any ca se suc h tr anspo rt seems 
su perfluo us . Equ all y, ca reful q uarantine is needed to ensu re that new pa thogens 
a re not imp orted in to A frica . 1t is safer to move ger rnp las rn within A fri ca , ra ther 
th an risk impo rt ing it a second time fro m America . Mig rati on of M onilia or 
witc hes' broom eastw ards o r of swollen shoo t westwards co uld be d isas tro us for 
the in d ustry. A dd ing a no ther major di sease to a grower 's pro blems wo uld 
pro bably tu rn h im agai nst cocoa by maki ng th e c ro p u npro fit a ble and trouble­
som e. 

!n the fut ure m icr op ropagati o n tec hniques m a y s peed up breed ing, and a lso 
provid e pure cu lture colle cti ons of coc oa germ plasm in test tu bes , compa ct to 
s to re, easi ly ke p t free from pa th oge ns, and con venien t to transp o rt. T hese 
poss ibi lities a re being exami ned in Kew a nd in the U nited Sta tes. 

Mea nwh ile col lect ion s mu st be main tained as t ree s in plantations, a nd their 
protection by qua rant ine rem a ins esse ntia l. 

R EF ERENCES 

I.	 Eva ns, H . c., Edwards, D . F. and Rod riguez, M. (1977). Research o n cocoa diseases 
in Ec uado r : past and present. PAN S , 2], 68- 80. 

2.	 H ewitt, W: B. & Chiarappa, L. (Editors) (1977). PIal/I health and quarantine ill 
inter nationa l transfer 0/ ge ne tic resources. 346 pp. Cleveland, Ohio, CRC Press. 

3. Hutch ins, L. M. (1959). Cush ion ga ll of cacao and disease-free propaga ting material. 
Int er-A m er. Inst . Agric. S ci. Turrialba , Cos ta R ica, Rep ., ] 1, 1-9. 

4.	 Imle, E. P. (1966). Plant mater ial dis tribut ion a nd quarantine measures fo r cocoa . 
FAO P lal/ / PrOI. suu.. 14, 134- 140. 

5.	 Legg, T. (1977). Cocoa swollen shoo t disease - know your enemy. Proc. 51h Int. 
Co coa Res. Can! Ibadan, September J975. 397-402. 

6. Sa under s,	 J. L. (1965). The Xy leborus-C era tocystis complex of cacao. Cacao, 
Turriatba , 10, 7- 12. 

7. Soria , V. J. (1974). Cacao (The ob rorna cacao) , in H andbook 0/ Plant in troduct ion in 
Tropical Crops . Leon, J . (Ed itor) . FAO Agricultural Studi es No. 93, Food & Agri­
cul ture Organisat ion of the Uni ted Nations, Ro me. 

8. Thorold , C. A. (1975) . Diseases 0/ cocoa . Cla rendo n Press : Oxford. 423 pp . 

9.	 Thresh, J . M . ( 1960). Quara ntine arr angements for intercep ting cocoa material 
infected with West African viruses. FAO Plan/ Prot , Bull. 8, 89- 92. 

26 

The S e lect i 
Rais 

Cocoa P roducers' J, 

Introduction 

T he norm al p rac tice whe n ra 
co llected from matu re r ipe pc 
c lear as there is ve ry little, 
However , it m igh t not be un 
mat ure r ipe pods to su pp ly be 
therefore have bee n a ma tter 
ne ous!y se lect beans for ra isir 
req u iremen ts for raising seed! 
req u ired fo r good fermentatic 
on ly esse nti a l th a t the bea ns d, 
and d ryin g, produce a well fc 
the mai n requ irement for the 
be viable a nd be capable of pro 
of se lecting mature ri pe pod s i 

th e as su mpti on th at o nlv sud 
most vigorous seed lings. Tn (hi 
s tudy that the mat urit y o f the 
bu t t here was no e vidence to c 

O bse rva tio ns made on Arnel 
A m azo n ha ve shown t hat ViSLI i 
co lo ur co u ld be m isleadi ng be 
colour that occu rs with in pods 
o f the sa me parentage gr owiru 
calc u la te d from the t ime aft er r 
es t im ate of ma tu r ity . Conseq u 
recent s tud ies . Pod s were ha rve 
25-4 x J2·7 x 5,[ em, 0 ·005 em ~ 

P ods of the fo llow ing crosses 
he re : 

Experim ent I : Cn / 

Experiment 2 ' CO' >( 

Experim ent 3: en>­

C lones C 67 , !. . ; ~, an d C n are 
local T r in ita rio se lecti on s refer 


