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REcmlliENDATlONS 

r t i s recommended: 

l. That the r.A.D.B. sponsor a mission to evaluate, col1ect and transfer 
breadfruit clones from the Paeifie area to the Caribbean regioh by 

2. 

3. 

way of an intermediate quarantine station so as to ensul'e that diseases 
previously unkno\'ln in the Caribbean Region are not a1so transferred. 
This operation to be called "Operation New Providenee". 

That the Ministers of Agriculture in the Caribbcan Region and CARDI be 
informed of the potential value of breadfruit as indieated in the 
present study and be requested to plan for a more detailed survey to 
be earried out by theír staff duríng the erop season 1978 by means of 
a {]uestionnair<e applied on a sample basis. ¡., draft questionnaÍl'e 
is appended to this reporto lt is suggested that a prize (follo\4ing 
ihe long tradition oÍ, !!Pt~emiumsll of the Royal Society of l\rts) might 
be offered in each island to the returner of the questionnaire adjudged 
most informative. 

That an Information Bullej:in on breadfruit be publ ished for widespread 
distribution in the Caríhbeiln Regían by the Bank entitled "v/hy v/aste 
good food? Preserving thE> hrPiHih'¡lit", Lar'ibiwan Breadfruit 
Bulletin No,1 ¡r,DI< (rlri'n i)[lpenc!p¡J,) This \'lÍll be based upon the 
dÍl'eet transfer of existing knoV/ledge from the South Pacific region. 

fl.. Tha.t the r.n.DS introduces a pragr~mP.1e ~~119d the Carit'b,,~n Ol'er~t"ion 
for the Utilizatíon of Technology (CAíUOUT:) I/ith the objecti'Je of 
fos 'erl'n- "pnn"Orl'nn) thro .. nh cv';("+~ng rh~rI;, .... ';t"i1t;:r'\r'I;;- C'l!ch:JC" 1". 'j \,:) VI'::> "j " u,:!,'! A'.JI,.',' v,=''''." .... ~_ ,y, ..... , .... "".,-....., 

CAROI a~d the Associaticn of Caritb~en Universiti~sJ sp0cific 
developmentRl Bctivities using exísting knowledge. In particular 
CARIOUT silouid aim ta seek alié afld SUPPO'(t, ;;;ain1y ([¡ut out exclusive1}') 
Caribbean people from various walks of life~ irr;:.:'sp~ctive of formi11 
qualificatíons, who have knowledge and proveo abilities that could be 
of com'l1unity benefit if extended. Specifically, in the area of 
breadfruit development, it is proposed that funds shou1d be made 
available to the follovling individuals after consultation with the 
Bank as folloVls: ' 
a) Mi ss lash 1 ey - funds to set up a rUl'a 1 food ¡wocess i og 

industry in Tobago to pl'epare and m;:¡rket bl'Ei'dfl'uít f10UI', bl'ead
fruit figs and to devl?lop I'ecipe prodl'cts to popularize the use of 
the breadfruit among the people of Tobago. 

b) t,1r John Wezgl'en - to undertake gr'uduilte studíes in tha U¡'¡¡ using 
his present knowledge and experienee as a basis for a tlles!s on 
the "Transfer of knowledge to village technology." 
e) Mr Baichoo (or to the Department of I\gricultura, Horticulture 

SecUon, Timheri, for the re-equi pping of an al'ea of the 
existing (¡'undol'm) nurscry for the dev0lopmo nt of vegetative 

propagation of breadfruit in Guyana. 
d) Nr Hussein for í) travel funds to visir t!1e island of Saba to 

assess the supply position of breadfruit roat cuttings and to 
transfer cuttings on a sufficient 5c2'Ie for large pn'pilgatíon 
trials in Montserrat. ii) to co11ect (purchase) seed of 
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breadnut and jackfruit from Trinidad and Jamaica respectively 
to establ ish a seedl ing nursery in ~lontserrat for experimentsl 
development of top-working propagation of breadfruít. 

5. Initíate a programme (through Mr Kírby, Acting Director of Agricul
ture) at the St. Vincent Botanic Garden to purchase and propagate from 
root cuttings of superior breadfruit clones (existing on that island) 
from careful1y identified individual trees of the Koshi, Cocoabread 
and Waterloo breadfruit. These nurseries in time to provide for 
the further supplies of clonal cuttings for trials for evaluation in 
several Caribbean localities in comparison with the new clones to be 
introduced under reco~nendation 1. 

In the longer term (1978+), depending upon the outcome of inter
Ministe)'ial discussions for which papers should be prepared during 
the coming year's work, IADB may wish to support a CAROI programme 
of deve 1 opment-ori entated research on the breadfruit based on a we 11-
dispersed set of coordinated operations compdsing unter alia the 
following lacatians and objectives. 

GUYANA 
a) Breadfruit propagatian and "orchard" establishment on hilly land 

(5-200 slopes) in selected areas situated near to possible 
processing centres tor cassava. 

b) An expanded progranunf:! uf breadfruit planting in domestic plots 
in the coastal area. 

TRINIDAD 
A programmp of breadfruit propagation and orchard planting Oil hill lanas 
possibly as part of the Caroni River basín conservation and management 
project. Planting might be slted suttlclently near to the site of the 
proposed neVl Food Processing Institute so that produce cDuld be fully 
utilized for the production of breadfruit flour for a composita flour 
prbgranrue and perhaps other products. 

TOBAGO 
Processing development as a village industry and extended plantation 
development. 

JAMAICA 
Development for composite flour programme (continuation of ongo1ng 
endea vour) . 

BARBADOS (subject to decision on whether to include in 5 year plan). 
Assistance in large, economic tree crop/land reclamation project in 
Skotland District, planned eventually to release for economic use 
about l/7th of the land area of Barbados. 

MONTSERRAT 
The inclusion of breadfruit production and associated processing in a 
more general tree crops development programme for rationalised land use. 

- - - -
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ST VINCENT 
Development of composite flour programme to include breadfruit flour -
a logical continuation of the project begun already at the Food 
Processing Laboratory. Use of the Botanic Garden facilities to under
take a much expanded prograrnme of breadfruit clonal production. 
St Víncent Botanic Garden a possible site for "New Providence" pro
grarnme of introductions and nlultiplication of new Pacific clones after 
completion of quarantine operation at Kew. 

Possibility of related ·programnes to be considered for: 
St Lucia, Dominica and Granada and the Grfnadines. 
French lslands (~Iartinique and Guadeloupe, 
Santa Domi ngo .. 
Central American countries 
Northern Colombia. 
Venezuela. 
Mexico. 
Saba (wet hilly island associated with St Martinsl 
The role of the Universities and Agricultural Colleges in the 
Caribbean should be carefully considered in relation to the 
CARIOUT objective. Jt may be desirable to attempt to interest 
the Universities in seeking ways to attach academíc merit (for the 
award of h1gher degreeS) to thesis programmes reporting on the 
cand i da te';; own ende¡;vours tOí'¡ards ovei'comi ng the techni ca 1 i'lnd 
economic problems of attemptinq to apply rE'sults of research to 
development situations and identifying problems arising for research 
solution. Such programmes ~Iould be in contrast to the traditíon 
of developing new research data as an end in itself. Depending upon 
the extent to which the University Faculties feel they can follow this 
path, they might be considered I.Isetll] recipients oi CARIOUT funding. 

8. The Bank may wish to consider employíng a breadfruit consultant on 
a conti nui ng bi'ls i s to report annua l1y on aehi evements wi th CARIOUT 
funds. 

- - -
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RECOGNIZANCE SURVEY OF THE CARIBBEAN FOR BREADFRUITS - DIARY OF VISITS 

June 12 Trave1 Landon to Trinidad. 

June 13 am Meet Nr Amado Gavidia, representative af IDS for Trinidad. 
Visit CARBl at University of West Indies, St.Augustine campus -
discussions 14r Winston Charles (agronomist) and I~r flussein and 
Dr P.O. Osaji (livestock feeds). 

pm Fíeld trip to Sangre Grande area to study and col1ect breadfruits 
with Charles and Hussein. Met ~Ir Dial (Agricultura1 officer -
extension) and visited three farmers. 

June 14 am IOB fo 11 OI~ed by St Augus ti ne. Di scussed with Dr R. Phe 1 ps of 
CARDl (patho1ogist), ~lr Borai and Dr Dennis Adams (taxonomic botany 
and herbari um), Professor Lawrence ~1i1 son (Professor of Agri eu lture) 
Dr G. Iton (Head of Coeoa Research Unit), Dr Lloyd Rankine 
(Agricu1tural Economist) and Professor John Spence (Dean of the 
Facu1ty of Agriculture). 
Travel to Georgetown, Guyana late pm. 

June 15 am Visit CARICOM for discussions \1ith Michael Lim Chy (Agricultural 
Economist), Byron Blake (Economist) and then ~lith ¡'lr Josenh 
Tyndall, Deputy Secr:etary General of CARICO~1. 

pm Visit ~linistry of Agriculture, Guyana and discuss vlith ¡'lr lrwin 
Telfer (Deputy Chief Agricu1tural Officer for Development)'. 
Lunchtirne discussions with Mr Stanley Lee and ~Ir O. T. Dona1d at 
Zoological and Botanical Gardens. 
Travel1ed with assistant Mr Seobayan Budha to Agricultural Station 
at Mon Repos, Demerara Coast. Discu5sions with Mr C.S. Baichoo 
(Horticultural Officer - Crops) and Mr T. Hubbard (Senior 
Agricultural Officer - soil s). 
Fie1d tour of farmeí's with breadfruit trees accompanied by ¡·Ir Budha. 

evening Visit Mr Adrian Thompson (Retired Civil Servant and very wel1 known 
botanist) . 

June 16 am Discussions with ¡<Ir James Marzoff (working on a food and nutrition 
survey in Guyana for George Hashington University in association 
with President Gorgas Research Institute, Panama.) 
Visitad farms and the Timheri Horticultural Station with Mr Baichoo 
and met I-Ir Ivor Agarda, Head of the Station. 
Travelled to Trinidad ~lÍth Pmfessor LesJie Cummings - statistician 
and economi s t with the Un i vers ity of Guyana. 

pm Vísit Hinistry of Agriculture, Trinidad and Tobago for discussions 
with Mr E.M. Jones (Chief of Extension and Development) and tlr 
Braith\~aite, Permanent Secretary. 

evening Visit the University Experiment Station ,¡ith Professor John Snence 
and visit at his house for dinner and to meet Mr Sam Bharat (Chi~f 
Technical Officer, Researeh at the Central Agricultura1 Researeh 
Station, Centeno) and others from the Faeulty of Agriculture, 
including Dr Robert Quintyne (solar drying technology specia1ist). 

June 17 am Fly to Jamaica in eompany with Dr R. Piene, Director CARDl. 
pm Visit Jamaican office of CARDl for discussions with Dr W.N. 

Prendergast. Then met Professor Colin Weir (Professor of Agricul
turo, Jamaica campus of UWI). 
Visited Mrs Cynthia Graham (née Per'kins) at the Ministry of Commerce 
Fond <;tnril.'¡(!. Uuit Lloint,. i)uthor of paDer on fresh storaqe of 
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June 18 am \~ork in Scientific library and main University Library, Mona UWI. 
pm Met and collected specimens with Dr George Proctor of the Jamaica 

Institute ~ botanist. 
Visited r~r Alfred E. King and Mrs Thelma King (1eading members of 
the Jamaica Agricultural Society with special interests in food 
preservation and utilization). 
Dinner with Mr and Mrs Douglas Aitken and family (Reginald Aitken 
Ltd are leading importers and agents for food processing equipment). 

June 19 pm Visited Dr Ken Leslie of the Caribbean Food and Nutrition Institute 
Depart foro Puerto. Rico. Arrive Mayaguez. . 

June 20 am Visited Professor Francisco L. Jordan Molero, Head, Department of 
Horticulture, Uní vers i ty Puerto Ri co, Mayaguez campus. (Research 
student Eugenio Doro not present is working on breadfruit propagation). 
Visited Mayaguez Institute of Tropical Agriculture of ISDA, Mr 

June 21 

Narciso Almeyda, head of fruits and nut erops programme. Also 
discussed with Dr Telek (process chemist) and Dr Walter Kaiser 
and Dr Nadir Vakil i of the grain legume section. 

pm Field trip with rk Almeyda to collect breadfruits on West coast 
and with Professor Jordan l'lo1ero to the field station horticultural 
unit to see stem~propagated breadfruit trees. 
Overnight hospitality and further discussions provided by Dr Telek . 

....... flAn""",+ .;:o~ '~d ar"";H .... <::~t'\ 1,,':1'" +1"'-::\.u'\l +" o;'" p'¡n"¡"'':''It" hv .... ~V" 
UIU U"",,PVI '" I 1 UI! ¡ ,\ ........... " V"""""t .... ""'''' ........... ,,'V ................. '-',} ",yo, • 

Visit Departrnent of Horticulture, Dr Carlos A[1ontr - pomologi;;t 
and Department of Food lechnol09Y Tor discussion with Professor 
M.A.Gonzales. 

pm Travel to San Maarten. 

June 22 am Collecting breadfl'uit material. 
Visit to Mr Pierre Jones ; retired extension worker of IRAT based 
in Guadaloupe and v/as responsible for an introduction programmc 
for bruadfruit trees to San Maarten in late 1950's. 

pm Further co 11 ect i ng and photographi n9 of breadfl'uit trees. Met rks 
Adrienne Gibbs and Mrs Bonice Drooks. 
Depart for Antigua. Overnight Antigua. 

June 23 am Trave 1 to r~ontserrat. 
Visit Produce Chernists Laboratory. ~lr Paul Hermson and ~lr Bryan 
Adams. 

pm Discussions with r·lr ~lemphis Neade ~ Director fo Agriculture and 
Mr Jim Bass, Permanent Secretary, r~inistry of Agrículture. 

June 24 am Intervi eN for Radi o Ant i 11 es at reques t of Di rector of Agri cu 1ture. 
Visits to discuss wtih Miss Lashley (llame Economics and Nutrition 
worker now retired but very active and working temporarily in' 
Hontserrat) and r'1iss Viola Horsham ~ Nutrition Offícer, t·lontserrat 
Government. 

pm Field trip with r-lr Tom Farre11, A.O.Extensíon to collect bread
fruits and see thermal springs (for possible use for processing 
factory. ) 
t·Jet and discussed development policy \-lith Mr Kenneth Cassels, 
Permanent Secretary to Chief Minister. 

June 25 Di scuss ions \1ith t·lr Nemphi s ~leade, Di rector of Agri culture. 
Travel to Antigua for transit stop.(Discussions at Antigua airport 
with F. DOI.¡ers (ex Minister of Agriculture, St Vincent and now 
worklng In CARICON) 
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June 26 Sunday. 
pm Visit \1ith Ik and Mrs Tuley to see breadfruits and collect in 

the eastern side of Barbados and visit Welshman Hall Gu11ey \1here 
original breadfruit introductions made to Barbados in late ·18th 
century or early 19th century. 

June 27 am Visit Caribbean Development Bank - Dr Lel"lÍs Campbell, Head of 
Agricultural Branch and Nr Arnold Cruikshank. (Plan to meet 
Mr Silva at same time miscarried). Discussions on CARDI and 
possible infrastructure for agricultural developments. 
Visit Ministry of Agriculture. Conference chaired personally 
by the Minister Hr BOlden, \'iith Permanent Secretary and a11 
main technical personnel. (Note that a b~eadfruit development is 
being proposed as a substantial development in the coming 5-year 
plan). Further programme arranged by ~lr Ernest Payne - Chief 
Agricultural Officer Extension and Devclopment. (Other present 
at meeting included Mr llraithwaite - econQmist, Chief Agricultural 
Officer Smith, and Mr Barton Clarke, Agronomist, trae craps.) 
~¡orking lunch with ~1r Paul Tuley, He~d af Missiar. and Mr J. 
Williams, agricultural engineering advisor. 

pm Meeting at YHCA ~lÍth M. Georges Xandri and ~1. Daniel Regis both 
of Callege Agrícole de Tivoli, Fort-de-France, Martinique, together 
with t·lrs Elaine Yarde, Nutrition Otfícer, r·1insítry of Health, 
BarDados, and Nr ~rans leutscher, an ¡-Au/iJNIJP i\ssocíate expert 
hel¡;íng in preparation of 5-yeat' ¡¡lan íúr 1978-82. Discussion 011 

breadfruits in the French Antilles. 
Departure for St Vi ncent. 

June 28 Heí by ~lr Kirby, Acting Director of Agricultura. Visited St.Vincent 
Botanical Garden, tne site oi the original introductions of 
hY"o~ri4"'Y'I!~+ +'" tho J:'nnlich_cnc;::ddl'\n r"'Y'ihhq;:Q1 \f;c':¡+on DociAon ..... n 
.............. ""', ............ '" .. " ......... ::;1 • • .." .. .... ¡- ... "'.,',.;, ~"" ,-~ .... .,.... • '-''''~- "-"~'~""'-"-

of t·ir and t1rs Gi bson ~Iho have co 11 ected bes t breadfrui t vari eti es 
for their own use and interest. 

pm Visited residence of the Fi'üZei" family (ca¡'etaker l,lis5 Taylor) at 
Nindsor to collect '\'¡aterloo' breadfruit. 
To the Agricultura l Process ing Labor atory. Het and di scussed with 
Mr J.J. Wegrzyn (British Graduate Volunteer) and Miss Elaine 
Wallace (Peace Corps). 
Plane overflew St Vincent so departure delayed until next morning. 
Evening discussions arranged by f.lr Kirby with Nr and t4rs Slusarenko 
(British Graduate Volunteers) - schoolteachers of Biology and 
interested to find useful ~/Ork in vlhich they might contribute to 
development. 

June 29 am Neet and discuss with Mr Eddie Griffith. Siology teacher/agri
culture. 
Fly to Trinidad - in company vlith Professor John Spence. Dean, 
Faculty of Agriculture, UHI with wholll it \'Ias uscful to have further 
discussions and make arrangements for final Trinidad visito 

pm Arrive Tobago. 
Discussions with Mrs Eunice Elder, Home Economics specialist (about 
to retire) and headmistress of Moriah Government School: ~loriah. 

June 30 am Return to Trinidud. 
Visit Department of Physics, UWI. Disctlssion \1ith Dr George Sammy 
Visit l ibrary to collect some data. 
Travel to Bogota. 
Di nner with Di" A. K. Thompson and fami 1 y. 
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July 1 

July 2-4 
July 5 
July 6 

am Visit Colombian Coffee Federation, Division tor Crop 
Diversification in the coffee zone. 
Meet Mr W.B. Willems, British advisor on·crop marketing {who was 
previously responsible for export development of breadfruit from 
St Lucia and advised on exportation from Dominica, and Dr A.K. 
Thompson, British advisor on crop storage (who previously worked 
on storage of fresh breadfruit in Jamaica. 
Visit to the Food Technology Department of ·the Instituto 
Investigaciones Tecnologica, Dr Teresa Salazar de Buckle, for 
discussion on composite flours and their work on unusual 
ingredients. 
Evening. Depart for Cali. Arrive CIAT. 
Writing part of report at CIAT. 
Travel to Washington. 
Visit InterAmerican Development Bank and present part of report 
and verbal account. 
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TAXONor~Y AND NOt4ENCLATURE 

In this report 1 am adopting the name for the breadfruit, breadnút 
and close relatives of Artocarpus communis J.R. & G.Forst as amended by 
F.M. Jarrett (1959). Jarrett gave her reasons for preferring this name 
to others such as A.incisus (Thunb)L.f. or A.altilis(Parkínson) Fosberg 
in a lengthy and scholarly argument on pages 116-119 in Jarrett 1959. 1 

She regards A.aHí1 is as a nomen subnudum. The opposite argument is put 
by Fosberg (1960)2 ,pages 101-103, 1'1110 not on1y continues to use this 
name.but regards Jarrett's arguments as providing evidence for the pre
ferrment A.a1tilis over A.communis. In using A.communis in this review 
however 1 am not on1,Y accepting Jarrett' s arguments and authority, but 
from the genetic standpoint prefer the concept that embraces the wider 
genetic diversity that can be eonsidered as eontributing to the germp1asm 
base for the improvcment cf the cu1tivated crcp. ! thus do net wi sh te 
exclude from discussicn those seeded forrns \-lith entire 1eaves and 
irregularly shaped fruits for the Nari¡¡nnas Islands known ther'e as Dug-úug 
(ar doug-doug) which Fosberg regards as a separate species A. rnariannensis 
Trec. whose intragressian with A.altilis he then diseusses. Entire 1eaved 
forms of breadfruit are not uncomman, and rnany highly desirable farms such 
as the'Rare' breadfruits of Tahiti fal1 outside Fosberg's categorisation af 
~a1ti1is (Fosberg loe cit pg.104). Fosberg himself comments when 
discussing the distribution of breadfruits that "Sorne of these records 
undoubted1y app1y to ~.rnariannensis but un1ess his specimens are availab1e 
tt is usually impossib1e to tel1 which of the species an author hada. 
Sure1ythis comment alane is good reason for adopting a single valid oame 
covering them a11? 

Ccmman names at the species level 
Both Barrau3 and Jarrett (loe eit) discuss the names used for the 

breadfruit in the Paeific in sorne detail. Barrau's map is reproduced as 
F-ig.1. Caution in using the names to draw conclusions about the early 

--------~-------------------------------------~------- ------------------------
1. Jarrett, F.M. (1959) Studies in Artocarpus and allied genera. 

111. A revision of Artocarpus subgenus Artocarpus. Journal of the 
,Arnold Arboretum 40,T2T;ll1:í=T19. 

2. Fosberg, F.R. (í960) Introgression in Artocarpus (r~oraceae) in 
Micronesia. Britonia 12, 101-113. ~-~--

3. Barrau,J. (1957) l'arbre a pain en Oceanie. J.d'Agric.et du Bot.Appl.4, 
.'.,-"~=-- (19Sgl 1'1i1'lIJP';i\; ;Jt¡~n'''Y, &.P~r.Guart.l1tJl1.9(1).18-21. 117-P3, 
,~--------- 1196;» !ps n1antps 111 imentilirf>s el" j"Or"iloi", orüdnps rlistri-
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distribution should be exercised because, as Henryl pointed out, names 

in Tahiti were rather fluid. Me' or Ma' could mean rice or food in much 

of SE Asia as well as meaning the breadfruit. "In ancient times breadfruit 

was always called '~ (head) untillong, long ago a king of Ra' iatea, named 

Mahoru, took that name, and it was then called maiore but gradually the 

name !!Jaior,,: wore out and '~again became the common name of the fruit." 

Maiore also mean s 'almost without' in Tahiti. Bligh had also reported this 

habitof name changinl nA chiéf may take any name he likes, and H it 

happens to be the name of a thing, or of day, or night, another is thought 

of for it to be called by, and he retains, the name." One of the ínteresting 

name groups is that including Kuhu, Kulud etc. since in the ~101uccas the 
-- -- 3 

cognate form KOlo, is the name for the species Artocarpus blanco(Elmer}Merr. 

which, though quite clase to cultivated breadfruit, and certainly sometimes 

confused with it, is by both Jarrett and Fosberg exc1uded from synonomy with 

A. cOI11.munis or LaHilís respectively. 

Common n¡¡mes at th€ cultivar or~ariety level 

Although not of particular interest fOI' taxonondc botanists, the 

cultivar'names used in any areas are oi the greatest interest to economíc 

botanists,and particularly when plants are vegetatively propagated ,synonymy 

in names of valued clones is well worth trying to disentangle. Since 

Captain Bligh collected on1y from a small area and theí'e is much wt'itten Olí 

the clones of Tahiti, it is especial1y interesting to attempt to identify 

the genotypes introduced to the ~¡est Indies in the 18th century with their 

Tahiti synonyms as well as to indicate close similarity and possibly 

synonymy bewteen the clones in different Pacific islands. 

To ~¡ester4 should be given credit for the first attempt to bring 

together names and descriptions fl'om the earlier and widely scattered 

-------------------------------------------------~---- -------------------_ .. _---
1. Henry, T. (l928) Áncient Tahiti, Bernice P. Bishop Museum. Bulletin 

48. p.40. 
2. Bligh, \~. (l792) In: Lee,!. (1920) Captain Blighs 2nd Voyage to 

the South Seas. p. 111 . 
3. Barrau, J. (1957) l'arbre a pain en Oceanie. J.d'Agric.et du Bot.Appl. 

4, 
4. Wester,P.J. 

pelagoes. 
(1928) The seedless breadfruits of the Paeifie Archi

Agr.Rev. ll, 24-39. 
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literature. The first collection of 20 cultivar names and descríptíons ís 
thought to have been made by the Swedísh botanist Solander on Cook's Endeavour 
expedition, but has never been pub1ished. Wester's review covers contributions 
by Seemannl , Bennett2, Christian3 and privately communicated notes from 
others, but he overlooked the important publication by Raou1 4 who listed and 
partial1y described 16 clones which in his opinion were the on1y anes that 
merited multiplication, or the list of eight varieties which B1igh described 
fram the Bounty expedition5. Fortunately, most of Raaul's list can be 
reconciled with other 1ists. More recent1y, under the auspices of the South 
Pacifie Commission there have been collecting expeditions through much of 
Mieronesia, Melanesia and Polynesia, and Parham6 lists and describes 166 named 
trees from Papua and New Guinea, New Hebrides, Rotuma, Tonga, Niue, Western 
Samoa and American Samoa. A11 Parham's varieties are classified under the 
fo 11 owi ng descendí n9 orders of el ass ifi eati on: lea f shape; presence or 
abser.ce of hairs on the micl-rib and lm~er leilf surface; shapp. and skin 
texture of fruit; presence or absence of seed. Twelve ieür ~hape ~ld~~e~ 
al'e distinguished, four fruit shapes and five categories of skin tcxturC. 
Independantly Koroiveibau7 published descriptions of 70 trees from Fiji. 
Parham8 has partial1y described 19 cultivars from Sarnoa and listed 12 other 
names.According to Handy and Handi Dr Forest Brown was able to distinguish 
more than 200 different eultivars in the r1aquesas lsalnds in 1921 but 
unfortunately Brown's full list and descriptions does not appear to be 
published. 

Various short papers by Barrau and his associates describe a few clones 
of particular characteristics such as salt resistance etc. (see section on 

-------------------------------------------~-------------------------------
1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 

Seemann,B. (1868) Flora Vitiensis (Flora of Fiji). Sub-order 
Artocarpeae representecr-by Antiaris, Caturus, Artocarpus and Trophis. 
Ilennett, G. (1860) WandeY'lngs.oT a'-rratuí'alistl!iAUstralas~--
Christian~ F.W. (1899) The Caroline Is1ands. 
Raoul, E. and Sagot, P. (1893) Manuel Practique de CL:ltures Trop-
icales et des Plantations des Pays Chauds. Chal1omel, Paris. 
Bligh, W. (1792) A voyage to the South Sea. Printed Fitzpatrick, 
Dublin. 
Parham.J.~1. (1966) Coconut and breadfruit surveys in the South 
Pacific Regíon. South Pacific Con~ission Tech.lnformation Paper No. 1. 
Koroiveibau, D. (1966) Sorne Fiji breadfruit varieties. Fiji Dept. 
Agrie.Bul1. NO.46. 
Parham, B.E.V. (1972) Plants of Samoa. NZ, DSIR. Int.Ser. 85. 
We 11 i ngton. 
Handy,E.S. and Handy, E.G. (1972) Native planters in Old Hawaii. 
Bernice Bishop Museurn Bu11etin.No.233. 149-155. 
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ecology) . 
For present purposes an attempt is made to re1afe the kinds of bread

fruit presently occurring in the Caribbean to corresponding names in the 
South Pacific area and especia11y in Tahiti. 
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ECOlOGY OF BREADFRUITS 

In eonsidering the potential adaptation of any erop plant it is most 

important to consider the whole ecological range of genetic variation in the 

species and corresponding range of adaptation in nature. In accouots in 

standard works on food crops the adaptation of breadfruit is mis1eadingly 

1 imited by a 1 ack of appreci ati on both of the geneti e variabi 1 ity and of 

knowledge of the eonditions under which the species thrives in its native. 

habitats. Járrett' s account 1 taken from co11 ector' s notes aeeompanyi ng 

dry herbarium material is extremely va1uable. 

Of misleading accounts, MacCaughey was quoted by Popenoe2as saying that 

breadfruit reQui res "a \'Iarm humi d e limate throughout the year, copi ous 

preeipitation, moist fertile soil and thorough drainage. The absenee of 

any one of these conditions is a serious deterrent to normal growth of the 

plant or may \'iholly ¡¡revcnt its fruiting. It 1S scarecely to1erant of shade" 
') 

In India Singh et ~l~. v give a rather broader description ofthe ecology and 

adaptation. These authors say that tne 

p1ant requiring a Vlarm humid climate \'Iith 

breadfruit i5 essenlially a tropical 

plenty of rainfall for best gro\1th. 

In cultivation it has, aecording to them, to be I'estrieted to the humid 

tropiealregions. . It can be grown from sea leve! to about 3000 n. in 

southern India and flourishes on the West eoast and on the hills of the western 

Ghats. Growing the tree. they say, in regions nct possessing a uniformly 

warm and humid el imate has rarely been successful. The general el imatic 

reQuirements of the breadfruit are for an annual rainfall of 80-100 inches 

well distriubted through the year, a temperature range of ISO-100°F and a 

relative humidity of 70-80%. In places wlth less rainfall than this, a more 

equable elimate and less humidity such as is found in Coimbatore, the trees 

ean neverthel ess be grol'ln successfully ~Ii th greater attention to irrigation. 

and other cultural details." 

Soil conditions 

lateritie red loams, aecording to Singh et~. are most suitab1e for 

-~-------------------------~-------------------------------------------------
1. Jarrett,F.M. (1959) Studies in Artocarpus and a11ied genera. 

J.Arnold ARboretum 40, 113-368. 
2 •. Popenoe. W. (1920) Manual of Tropical and Subtropical Fruits. 

Chap.15, The breadfruit and its relatives. 
3. Singh, S .• Krishnamurthi. S. and Katyal, S.l. (1967) Fruit culture 

in India. New Delhi, Indian Council of Agricultural Research.302.:o:~ 
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breadfruit cu1tivation, but at the same time it requires a hígh humus 

content with high fertility. In contrast ~lacKayl reeeived advice from Barrau 

for the planting of a garden for Truk Intermediate Seho01 indicating that 

the breadfruit shouid be p1anted on sandy coral soi1s (together with coconuts) 

and on loamy clay alluvium, but that lateritic hillsides 

re-afforested, should not be p1anted with breadfruits. 

which were to be 

Singh !!~. say 

tllat in silallow soi1s the tree may grow satisfactori1y, but sooner or later 

a decline sets in resulting in tile death of the tree. This condition for 

example often occurs in rocky slopes where the tree has be en p1anted. Good 

drainage they say is essentia1 to maintain the tree in good condition. 

Stagnation of Ivater around the roots is a factor known to increase premature 

fruit drop. 

In contrast \~ith these text book accounts, in Fij i i t i s recorded that 

breadfruit is liIost important in the diets of people of the small, dry 

islands such as La.u aod Yassawa groups2, and Jarrett records that the seeded 

formsfof the breadfrui t in t4i erones i a oceur pri nei pa 11 y on the eDra 11 i ne 

limestone high lslands. In New Guinea breadfruits océur wild, according to 

Archiba1d et al. "along I'later\'lays and as a marginal constituent of period

ically inundated forest on the f100d p1ain." Lam3 described breadfruit as 

The breadfruit is an important item of food in the Narquesas Islilnds 

at 1005. in the [ast of Polynesia, and this group of islands are much drier 

than most of ~1i crones ia, \'Iith an average of on 1 y 40-60" annua 1 ra i nfa 11 and 

severe droughts occur rather often. The el imate here is described as "of 

the equatorial dry type." 

Cultivar adaptationto different ecological conditions 

Clearly, "Iithin the genetic range of .tlle breadfruit, there is a much 

greater potentíal for adaptatíon to different climatíc conditionsthan is 

indicated in the standard text book accounts. Massal and Barrau4 indícat

i,~g 50 cul tivars from Ponape and 30 or so from Tahiti, say tllat each variety 

tends to be specifical1y adapted to a particular environment. Among the 

many lists of names varieties described from various parts of the South 

11 

~---------------~-------------------------------~--------------------------------
lo MacKay,R. (1959) A garden for Truk Intermediate School. S.P.Q. Bull. 

g{1 }, 36-8. 
2. Koroiveibau, D. (1966 ) Sorne Fiji breadfruit varieties. Fiji Dept. 

Agri c. Bull . No.46. 
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Pacific, several have important ecological attributes ascribed to them. 
For example, the variety Mai-Tarika from the Gilbert ,Islands is said to be 
sa lt tal erant {Nassa 1 and Barrau, 1954}. The variety Mejwaan from the 
Marshall Islands is also claimed to be quite resi~tant to brackish water 
(Coenen and Barrau,l) and ~1anitarvaka is drought resistant in Talliti 
(Wester2). There are also variations in fruiting season in a single 
climate 50 that in Ponape the variety Mai-Up bears its fruits from ear1y 
May until the middle of June, Lukuwal fruits 1ater than this. On the Truk 
Islands the long breadfruit sea son begins with the variety Mai-Chun and ends 
with the variety ¡'lai-Koch (Coenen and Barrau). On the Kapingamarangi atall 
the local varieties bear fruit only once ayear for a periad of abaut three 
months from December to March while recently introduced varieties bear fruit 
under the same condítioos tVIO or even three times ayear. 

There appears to be a great difference in the height of trees, though 
the €xtcnt ot \'Jhi eh th i $ i:; gcncti ca 11y or cnvi ronmcnta 11y detcrmi ncd nccds 
investigation. In particular it appears fram the report of the South 
Pacifi e Breadfruit Survey of the Southern Terri tori es (Palham, 19663) that 
there are many d\'larf trees occurring in the New Hebrides \~ith recorded 
heights from lO-20ft. In Hawaii there is, Ot' used to be, a breadfruit 
variety, although not an edible one, known as Ula-Hua or Ula-Kapua which is 
described as being recumbent 00 rocks. "Lukunal"is a bush variety from 
Ponape (Christiao,18994). 

In Tahiti ooe of the forty varieties described by Henry5 is specifical1y 
recognised as a mountain variety. 
large and very rough fruit5 and there 
ca11ed En-Charak lChristian,1899). 

This is known as Aume'e'abei and has 
is another mountain variety in Ponape 

----------------------------~-------------------------------------------------1. Coenen, J. and Barrau, J. (1961) The breadfnli t tree in Micrones ia. 
S.P.Q. Bull. 11, 37-9. 

2. Wester, P.J. (1928) The seed1ess breadfruits of the Pacific 
Archipelagoes. Philip.Agr.Rev. 17, 24-39. 

3. Parham, J.H. Coconut and 'breadfruit surveys in the South PacificRegion. 
South Pacific Commission Tech.Information Paper No.l 

4. Christian, F.W. (1899) The Caroline !slands. 
5. Henry,T. (1928) Ancient Tahiti. Bernice Bishop Museum Bulletin 48, 

39-48. --
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18th CENTURY eROP PLIINT MIGRATIONS 

The latter half of the 18th century was a period of enormous activity 
in the disemination of crop plants around the tropical world. l The French 
based this activity on the Botanic Gardens at Pamplemousses in Mauritius as 
a convenient tropical staging post. The British had no such similar 
facility but after other encouragements of financia1 relvards failed, 
pioneered the really long range transport of living plants with the i11-
fa ted Bounty expedí ti on, fo 11 owed by the success ful mi ss ion of the PI'ovidence 
and Assistant. 

For the Bri ti sh Empi re the Roya 1 Soci ety for the Encouragement of Arts, 
t·1anufactures and Commerce (better known as the Royal Society Df IIrts) 
played a prominent role in fostering the setting up of tropical potanic 
gardens and the interchange of plants to furnish them,especially ~Iith useful 
species. 

Sir Joseph Bank.s, Director of Kew Gardens with the suggestion ot trying to 
introduce the breadfruit to St Vincent2, (this may perhaps have been as a 
result of hearing of Sonnerats collections and transhipment to Mauritius), 
but despite the offer of a prize in 1777 by the R.S.A. nothing materialised. 
The Jamaican planters a150 offered their own prize in 1775,with no result, 
following serious famines between 1780-6 in Jamaica due to a combination of 
hurricanes and drought and restrictions on food imports. r'latthel-¡, Wallen, 

'v 

a member of the Jamaican Assemb1y suggested to Mr Hinton East, the Receiver
General and owner of a fine prívate botanical garden, that the King (George 111) 

be petitioned through Sir Joseph Banks, to send an expedition to bring the 
breadfruit to Jamaica. 3 

------------~---------------------------------------------------------------------
l. Bouvi er, R. (.1946) Les migrations vegHales. Flammarion, Paris. 

2. Wood, H.T. (1913) A History of the Royal Society of Arts. John 
Murry. london. 

3. Powell, D. (1973) The voyage of the plant nursery HMS Providence 
17Ql-3, _ Bull_Tn.Lof Jamaif:a. Sciem.e Series NO.15 oto ? 
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INTRODUCTIONS OF BREADFRUITS AND BREADNUTS TO THE CARIBBEAN 

Both the i11 fated voyage of the Bounty in which large numbers of 
breadfruit trees were co11 ected but subsequent ly thrown i nto the Pacifi c 
during the Mutiny and the following voyage of the Providence to recoll ect 
in Tahiti and deliver living breadfruit trees to St Vincent and Jamaica, 
have been often describedl -6, but these accounts give little help in 
assessing the extent of the variatio~~ ~lÍthin breadfruits that vlas aquired. 
On the second voyage there appears to be no record of the names of the 
varieties col1ected a1though Bligh on the earlier voyage recognised the 
existance of eight different varieties in Tahiti.* It seems from the 
record of the 10g that nearly a11 the material for the Providence voyage 
must have come fl'om the 'breadfl'uit v¡alk', a carefully guarded and patrollcd 
grove in the immediate neighbourhood of r~atavai Bay where Providence was 
anchored except for a few plants that were fortunately able to be collected 

brought from Ti.arraboo "which are vastly superior to any athis p1üee; 1 

had heard of this kind. and had sudl reports confirmed by tilo cllier, that I 

employed tv/O men to 90 for mine. Our number is now increased by seven tubs 
containing three to five plants, seven small pots one and two ......... 6 

The second voyage ~Ient smooth ly and Bl igh del i vered to the Governor at 

Sto Helena.according to instructions.a col1ection of plants. Here is the 
only direct reference in the whole of Bl igll's log to thc fact that he 

considered he had on board five different kinds of breadruits. Nowhere are 
th~y named. (Unless in ¡-liles' personal diary vlhich may still be extant in 
Jamaica.) 

--------------~--------------------------~--------~------------------------------
1. 

2. 

3. 

4. 

5. 

6. 

Bligh, ~1. (1793) Report to tho Society on the Providence expedition. 
Trans. Roy.Soc.Arts 12, 305. 

---------- (1792) A voyage to the South Sea. Printed Fitzpatrick, 
Dub1in. 

Lea, Ida (1920) Captain Bligh's second voyage to the South Seas. 
Longman Graen & CO. 290 pp. 

Howard. R.A. (1953) Capta in Bligh and the breadfruit. Scientific 
American (~farch), 88-94. 

Powell, D. (1973) The voyage of the plant nursery HrlS Providence 
1791-3. Bu11.Inst.of Jamaica. Science Seríes No.15 pt.2. 

Allan, D.C.G. (1977) Log of the Providence. (Read in the Royal 
Society of Arts Library. facsimile 1imited ed.). 

* Patteh, Eroroo, Awanna, ~'i-re, Oree, Pm¡erro, Appeere, Rowdeeah. In Bli9h, 
1793. - - --
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During the journey ¡¡1igh had called at Timor and there took on board 

both seedl ess and seeded breadfruit p 1 ants of Timor '. James Wil es, the 

15 

horticu1turalist of the Providence expedition recorded (fide Powel1, 1973 loc l.,. 

cit) l that "The breadfruit of Timcir grows nlUch freer and appears a hardier -~ . 

sort than those of Otaheite .... He procured from these four young plants of 

the seeded fertile variety." They a150 acquired four seedless Timor bread" 

fruits of which two \~ere 1eft at St Vincent, 1 in Jamaica and one taken on 

to Kew. 

Despite the widely held opinion that the B1igh introduction was the 

first of breadfruits to the Caribbean, it appears that this is not so, 

although probab1y on1y the seeded forms had been introduced earlier. 

The French navigator Sonnerat2 collected breadfruits in "Lufion" (Luzon, 

Phllippines) in 1772. Sonnerat's plants were of the seeded breadfruit and 

are illustrated by him in four plates (reproduced as Fig. l. Sonnerat 

'lríte~ "J'en ai rapporte quelques p1ans 11 1 '1s1e de Franee. 11 Y a 1 i eu 

d'ésperf'r gu' i1s y réussiront, .par lp.s soins qu'a pris 14.Poivre pour les 

accoutumer au c,limat, moins chaud que celui des p;J.yS?b crclt naturc11crr:cnt 
1 'arbrc a pain. lI Poivrc, who ;":as a grcat cal1cctor and distr'ibutor cf 

• 
plants had already in 1755 attempted to distribute breadfruit . .) "J'ai dis-

tribué a divers colons ces plantes de toutes esp'¡:ces que j 'avais apportf:e, 

entres autres des coeoyams et de Rillld (breadfru it), doné le frui l :,er'L ue 

pain aux habitants des isles de Mariannes." 

At how early a date Poivre succeeded in getting 1ive bl'eadfruits tú the 

Freneh Antil1es is not certain, 

eharge of the setting up of the 

but Sir George Young, wno as ilrmy surgeon took 

St Vincent Botanica1 Garden (and won a Gold 

Medal of the Royal Society of Arts for his work), Virote to Sir Joseph Banks 

in 17874 that he had information "By which it seems beyond doubt that the 

Rima or breadfruit tree is arrived in tlle Freneh i;est ¡ndies " indeed the 

cargo .... ... mueh to his credit." One may be fairly confident that 

this material to which this aecount refers is derived from the $onnerat 

col1ections in Luzon. East5, in Jamaica also had breadfruit material, 

probably algo of French origin befo re the Bligh expedition. He wrote to 

--------------------------------------------p--------------------------------
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POViell, D. (1973) loe cit. . //~~ 1iA' ~) Sonnerat,N.G. (11T6)' Voyage a la nouvell guin'ee. Ct)áp.(Viii ~O.,;¡. . 
in CordOl:nier, H. (1928) Voyages de P~erre Poivre \]74 "57. Vi Ii""f". \ ,1 
Young, Slr George (1787) mIs letter to SIr Joseph Ban~, . ~ , . \ ·~.-!I. 
East's lettel' quoted by Powell (1973) loe .::l1;.. BIBLIOTECA' 
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Banks in 1784 "1 have tI~o other p1ants that carne froro the Isle of 
Bourbon supposed by sorne to be the breadfruit, but 1 am extremely doubt-

ful as they do not in the shape of the leaf by any mean s correspond to the 
account and drawing given by Mr Ellis*... The a<.quisition of the b¡:!;t kin.<! 
of breadfruitwou1d be of infinite importance to the West India Is1ands." 

There has been much confusion concerning the exact cargo of p1ants 
intercepted by HMS Flora of Admira1 Rodney's squadron in 1782. The prize 
was a cargo of plants bound from Mauritius or Reunion to Martinique and 
may wel1 have included many' plants from the Sonnerat collection. Tessic l 

seemed quite clear that both the jakfruit a.nd the seeded variety of bread
fruH (Chataigne de ~1a1abar) were introduced to Jamaica during the inter
ception of 1782, since after his account of the breadruit he then has a 
seetion on the Jakfruít which he says was introdueed at the same time as 
the preceding species. Pope~oe2has also suggested 1782 for the date of 
introduetion of seeded breadfruits, but since his authoriLy is nút given 
he may also be re1yi~g on Tessic. Tessie indicates that by 1818 the 
Chataigne dI? t'1alahar v/as already widely distributed in lhe Antille5. Thís 
wou1d be quite probable sinee reproduetion would be by easíly distributed 
seed. 

It 150 Certti1n ~lsc that the seeded bre(\nruit WñS already in cultivation 

in the St Vincent Botanical Garden before the arrival of the Providence. 
Anderson, í n a long account to the Royal Soci ety of Arts in 1789 sta tes 
that "Previous to the arrival of the Providence, a young plant of the 
Chataigne de t4alabar ~Ias sent to the garden from Martinique for the true 
breadfruit. It grows as fast and gives fruít as soon, but rises to a 
larger and stronger tree (than the breadfruit)." 

Thus it seems in no doubt that the seeded breadfruit was indeed 
sucessful1y introduced to the Caribbeqn 11 years befare the seedless clones 
brought by the Providence, and in that time may havé bccome quite widely 
distributed. The intercepted introduction is likely to have been followed 
by other successful attempts and the source of those early introductions 
may be either from the Poivre collections of 1755 or the Sonnerat collection 
of 1771-2, though probably the latter. Robley 3 reported that one such 
-----------------------------------------------------------------------------
1. 
2. 

3. 

Tessie, F.R. (1818) Flore des Antilles. Parts. 
Popeaoo ,W. (1 920) Manua 1 of Tropi ca 1 and Subtropica 1 Fruits. Chap.15 
The breadfruit and its relatives .. 
Rob 1 ey ,J, (1802) Letters to tbe Roya 1 Sod ety of Arts. Trans. Roy. 
~"r.n,·t~, ?o. ~S7 ~"rl PI. 417. 
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introduct i on was made to '·1art; ni que in 1792. In add;tion to the Providence 

introductions, the Fl'ench made introductions of seedless breadfruit to 

Martinique and Cayenne shortly after\~ardsof material of a variety called 

'kele kele' from the Tonga Islands (island of T~~gatabou) collected on 

the expedition of La Perouse commanded by Entrecasteaux with Labillardil!re 

as botanist and LaHaye as gardener. Plants were transhipped at Surabaya 

in Java and sent on to '~auritius by Rear Admiral Will iamiez in the 

Régénérée. Detai1s of the transhipment from Mauritius to Martinique and 

Cayenne have nat yet been uncovered. 
Tavares (fide Jarrett l ) indicates that the seedless breadfruit was 

introduced from Cayenne to Brazil in 1811 but this does not exclude the 

possibi1 ity that the. Portuguese may have made di rect introductions from 

other sources, such as the Haldive Islands for example, from I'lhich 

Thunberg2 says it \~as introduced to Ceylon as eady as 1727 ol' 1728. 

According to Popenoe3 the breadfruit is nO~1 widely distributed on 

the co~sts of CE'ntrill America and r'íexico, but only of any economic import

ance on the Atlantic coast of Costa Rica and in part of Colombia. 

Standley and Steyermark4 in the Flora of Guatamala say that the bread

fruit is consumed in the banana growing re~ions of the Atlantic coast 

the yc!..!r.g fruit$ in 1arge qVzntities, 

usual1y s1iced and fried." 80th seeded and seedless varieties are eaten. 

Breadfruits are knOl'1n to have been taken to Centl-a 1 Ameri ca in the early 

19th centl.lry by "b 1 ack cilrri bU i ndentured 1 abourers y¡ho went to work in 

the Central American sugar p1antations. Standley and Steyermark 

say that Ylhereas both seeded and seedless fonns occur on the Atlantic coast, 

that on the Pacific coast al1 trees are of a seed form and the fruits are 

much used for fattening pigs. They suggest that the seeded breadfruit may 

have reached Central America and Mexico one or tvlO centuries ear1ier than 

the Caribbean introductions by way of the Spanish ships v/hieh plied regularly 

between the west coas t and the Phi] i ppi nes. 

-------------------------------------------------------------------------------
1. Jarrett, Frances M. (1959) Studies in Artocarpus and al1ied genera. 

JOUl'nal Arnold Arbol-etum 40, 113-368. 
2. Thungerg, C. P. (1779) TItad; um i I1ci sum et macrocal'pon etc. Phi 1. Trans. 

Roy.Soc.Lond. 69, 462-84. ..-~-- ._-
3. Popenoe, W. (1920) Manual of Tropical and Subtropica1 Fruits. 

Chapo 15, The Breadfruit and its relatives. 
4. Stc'I1rllI'y, P.C. ilnd <;tnYi'rmark. (1946) The flora of Guatemala, 
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GENETlC VARIATION IN THE SOUTH SEA ISLAND BREADFRUITS 

In view of the fact that the majority of p1ants taken by Captian B1igh 

to the Hest Indies were collected in Tahiti (with the exception of 4 bread

fruit and 4 breadnuts from Timor) it is re1evant to dra\~ particular 

attention to acocunts of the variation of the breadfruit within the island 

of Tahiti. According to Hes ter 1 the 5wedi sh botan; st Sol ander corup; 1 ed 

the first varíety 1ist of seedless breadfruits, enumerating 20 kinds from 

Tahiti. 

On the Bounty voyage Captain B1igh \-!aS aware of the existance of eight 

different varieties which he lists without description. Bennett2 1isted 

20 different kinds from Tahiti. Raou1 3 1isted and partially described 16 

varieties which he stated were the on1y ones worth multiplying, and named 

eight others that he Vlas a\</are of but had not cultivated. 

The American consu1 to Tahit;, 14r H(Mard Hithey, basing his notes upon 

inform1'.tion provided by Forest S.H. Bro"!n, sel1t 1;1 list of 52. kinds of breild

fruits to Hester, who publishp('j these, together IVith informiltion from eilrlier 

authors. That same year Henry4 published an independent list. 

The fo11O\</ing Tab1e conates a11 these various reports and sU:Jgests 

corres pOi1Gcnccs ~'¡i th IT,hl" 1\ 
\ .... - ..... • J' 

~~~-----------~----------~--~------"------------------ ._---------------------_ .. 
1-

2. 
3. 

4. 

Wester, P.J. (1928) The seedless breadfruits of the Pacific 
Archipelagoes. Philip.Agr.Rev. 17, 24-39. 
Bennett, George. (1860) WanderTñgs of a Naturalist in Australasia. 
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Rowdeeah 

Awanna 

Eroroo 

Mi-te 

Oree 

~li 
Apuahu 

Apuapua 

Aravei 

Rare-autia 

Afara 

Aavana 

Oplha 

Otea 
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TAI\U 1 

l'AhlTl BREA[)fRUlT VARICT1rs OESCRHlW UY VAR1CMS AlI1I!(lRS 

~.~~~~i 
Apo~03hu 

Al yl,lU 

Afliri ot' 
Atiati-

Araoro 
Ara\iei 

AUlllé'e'avei 

rara 

rafaua 

Ha 'ama 

triava 

Mai'aro'aro 

Maore 

Otea 

~e.s!~4 
Abuabu 
Aél:.J 

Afatu 

A .. 
Apil 

Avena 

Autea 
(" Ih:l\'idc)'ah.Sligh) 
'" Ralltea 

Avei 

Buko 

(faara in Rennett 
overlooked by 
\tlester) 

Haupuhu 

lmpak 

)(akanokoe 

Mai-nair 

"'.aire 

Mamaita'laka 

Maoi 
~l¡;pua 
~.o'l<'l ) 
Ofatia 
Ohi!1¡Jhinu 
Onape 
Opina 
Opiripiri 

Oto" 

Oval 

--

P.~~·,I~ip_~~~~ 

Vet)' h)gh )'iehlct' íRM'ul) 1" M¿¡PUil (\4ester) 

rl'!.d~ nNt'iy glo!:>Qr;t'. tm(loth with (aove>.. facetos, fiesh vcry 
loo$e t('xlurcd, '$tCtil' 2-,3 cm, 

fruit ~mal1 ónd round (fi~nnett) 

'Mis.spclt Afluilnni by Wc<itct'. Armudou in Benoett whkh was 
Wester'l'. sovrcé. 

Frult sma11 and rauno 

Has ver ,,Y la;;ge f~;tlít (!I~nry) 
.. (Ht>nr-y i\nd Raoul) 

Frult liWg~, spheric~l. l'.llghtly tubf"rculate. 
(eL Ota? of ¡:¡~(ltI\, \;pry E'~Sily cooltd) 
Very largo iNI",C", I\ot at Ji'l ';iinu~l_~!,_d. f{oulld 
R,¡jn:~~al1tla oí Rao!)! ::-nasenIrr:elei\vrs. 

'" B"ftilhr;¡n 
Jamaic¡¡? 

(ruit _ 

fríllt has rough surface (W\"stcr); has \lI.'ry 1arg[' fruH w1th 
rough sUng (Henry), ef. Kn:.r.i of St. Vincer:.t. 
rrui'; la:-,gt, !:pnCi'i!:>!l t(' hro<,rlly piif'<;oidal. Merly si"'ooth. 
fi\tcB coarse ilnd slightly eJe','\lted, Stcm 75 mili long. 
No lfltorn¡atioti. 
Leal/es pinnilt1scct 1 cven surfa::e, fruit sm~il but of suycrlor 
ql;3 It ty. 
Leaves pín'1atiSect,t'ven surfae!.'. fruit 13rgt'. S!lIwt o~at\7 ~n¿ 
$~oth_ <f. CDmrDn hr~adfr~it of West lrdies. 

eL Roro of RdO-ul 
A fine kind with fruits in clusters of 301" 4, fovad at Parara. 
{d, F4ára of Carolil1e fs1ands) 

Mara cf R30vl. ~Bi'y e~$ily cool.eG. 
Fruit lar;;!!. 13 cm .. crO$S. unt-qui lateral. smooth, long 
stemnrn. A good variety. 
" rneurltaln 'iarit'ty. 
fr~it broadl}' ovo\d, 9 x B (iP Sl'1Ooth, f~c;:>ts almost flat, 
flesn loose textured around the cure. 'Stem' 3 Cllt lon<J. 
Has fi~e and delicate fruit. 
fruit large ano íOund (CtirlstiMI. 1l:l9~J. 
N~ des;:;ription. 

rruit s.¡;;all, 125 1m'! dhm, spn~rl(al. nearly smooth. yellow-ts1l 
01' bro~:r:Ü.h green, '$t~' 75 I!lil. long,llairy, Exeellcnt 
quality, eooKs Quic~!y, tree eor~n, very orna~en~al Clnd 
prolific {Nestcr) eL Comrron brcadfruH of W.lndies. 

Fruit very s¡r;al1 t 14 (11 ma:dmur:l dlcf!li'tf'r, 'Stem' 4 (m, anO' 
raUl(>r hairj. torc reJativr,ly 1vrgt', bdlw,; ir. hot aslw$ in JO 
minutf,s, tastes mor;:; like a potato toan othcr ViJrs. Quito 
dr01Jght ri.'sistanL 

Undes-cribnd 
" ~ AplJalH.I(Raoul) or Abuilhu {Westef'). 

(:f. lar1J(, siu (ih:nnf'tt lBf::O) 
Uné;::"lrlhed 
eL lug(' ~izl' íl1pnndt leSO) 
l'leM(!tt W~ pi('r.ter li"t-; thp "amI' only for the MaqUCS\lS,) 
7 ~ f'ii;:liia (B<:r,nett,W,-'ster) and f'ita(Wester; 

?-."Rautia, AutN (:tc, 
Sil!' (Benfwtt) 

Very easily (ooked (Riloul) cf.large 

Thr frult is Vf:ry l¡¡rW: ,lrd of ('xccllcnl ql.l~lhy{Withf:y in 'f(c'!.lerj 
cf.?Avt'i 
Frljit 1'> v¡·r! lo1rr¡i>, 70 tlll dta"'jntt"r". Lro~dly f>11)p'iOid,11. rOu'1h 
~lith rlOint,.d projq;tlOfl:". '51(;<'1' lO cm long /lní! 9\.1Lroll' .. , cooh'd 
nt,,,,, is I/'ry <.lHly (\'lt.h<,y in ó-!¡,',j¡'r). \lil'. elO!1',:¡atl,'d and vpry 
l,u-g'.' fruit<> ""hit;1 trl::'f' In the !.l:.t o( thp 5(',]<;0\1 <Ir1;j ~~, nilt" as 
~1Jt",t')nt¡"l '1<' thf' (;1!,1''' Hlld".{IINlry) el" \1att'rl'1iJ of St.V1Pt;pot 
(¡;1 {)f ,,' ,1' tm 1"', jl¡; ! ·',n (t\lO,¡j! 
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~i 1.Q~ ~,'p.tU ~,:nTI' 

1 .. I\fi\ra 

Ha1r~ papanl 
l'uab14 

PattclIh PatN 
f'chutia 

feti 
Peret"au~ohtla 

Ponafara 

Puatata 

Pi'I f.t , 
PaHt'C" 
¡'i.ifal"a 

Palm"rh 
Vaparu 
Patbra 
PatCtl 

Patuld 

Pr.hi 
f'eihuri 

Pi la 
Ptiplia 
P\~¡i'ota 

Pohautl.l 

POru 

Potopót 

rl'uit~ "',,111 iIJ;!l l'!)¡;nd (,uil" (Pennt'tl} 
1~ M,Ir" lcf n,lOul} ~ VI'l)' ..:,\~lly (:oo\",'d. 
~1!M11 fruit (\oIt'<,t!'~,) 

H.l1n' p.l!,.'I\I - Vl'I"y hi\)h - v(»'Y h!gh 'j1!!1" (l.wllj)' 
r"J.t,lt,\ (ll.l\.lUl} Frult" .. ..:,.'1 Iilrgt', 
lh\tk~! t'ih'J 
Frtdts "('ry 1MtlC (f\M\¡Jl) 
fnllts \(T)' l.:t¡,\}t:. ;;'0 x 14 rnL fl(;jrlY'Sn1('!oth. ilw face-ts 
sllghti), n\llfi\VI.'. 
Undcscri!w(i, 

cf ,PaN? 
A lilt'<]'-'. otherwisl.' vl1,h'Scdhcd fl'vic 
Und\'s<:dhcd, rarE'. "aid te> h(' 001.1 a single- tI'el'. 
TI\(' fruit ü rOU!id, !\~10oth "nd of (>¡(Cel1!'nt q\lality, th., '$tc>m' 
is 75 ~i1 1<'n9 illld hJriy. 
Th(> flvit fs 1"1'9(>, ?O I,.m in rli~p('ter. globnse, \ffiOOtll. 
The s;tC"1 i f ~S fIf'l \0119 and ha i ry. 
Frult ohlOA!). light ctlovn?c (I.n6 spiny. 
Fruits v('ty lar!}!!, (!;aoul). 

70 

Powerro Pueru cf. PUV>1rto fruits ntu<:.!) c-steN:eu {Raoul) 

Rowdeeah 

Rilaro 
Rare 

Rare~3U'l1e 

f'¡,¡'upu'u 

Puaa 

Pufatata 

Pulang 
Puupuu 

RaYe 

The f!'vit ~l"OWS sev(';';}l in lt {llJ<;t(lrs and ;s !'pher1{(tl .ond smtYtth 
'sh1\\' about.fj¿ un long ilod hidry, <:(,wc small. 
fruit 13r9€, broM'Ily elJipsoidal. facets largc ilnd conical, 's tt>fl1 , 
glab!'ous, 75 m.long. 
Undescl'jl>t'rl, 
Thp thi{k b;¡r!: 1";!I,es the best t~ra {bad.ci.,.t"j, hf'.wtifHlly 
white f¡'uH (Heril'Y). eL rlJúu of Carnlifli? I~lancls. fruit 
hrg'c (S kilos). $~Iooth. (1e$!> yeilúw. 
Ver)" et\sily co~\'cd (Raod) 
Tht: flvit is hYSI?, 15 cm long, eilipsoidal, smooth I!<ith sliqhtiy 
elC'\fated filcets. Th~ "Un 1$ 7.5 cm 1<:!fl9. halr)', the: eOl'e ob1ong. 
cf ,,,;;':,,);0-;: 'le .. 1 H)' (V;::.;t:-r¡, !' n.:i t reu.,::! t:í tb t' .. ight epióermi$ 
FruiU ,rAleh souryht after {RaouT). 

Róre~autia 01' t:.iln:~ati 
Rati 

Rorotoma 

Roru 

Rorotomak 
Roru 

Taiere 

TiUa 

TUtÍvera 
TUl1tu 

Rare 
Rareaulai 

Raumae 

?:::Taea 

T., 

Tiatc.a 

Toarau 
Toh(¡~h,,\!a'(¡ 

1C'1Ie-t~'apau 

Url1~hucrro 

OnHna'ohi 

Rokouta 

Rau-vara-yara 
Ror.auta 

Sore 

hgafei 
Tal>" 

leve 
Tiakia 

lookaha 

Tutou 
U~ka 

1. 8l'i9h. w. 

Vllrió;ties with absolutly entlre leaves lRaoulJ 

eL R¡m?~aune aoove and eL Aume 
d, RarC~i)utia ¡¡;,ove and cf. Autca, 
Fruits enOr"'PlIS (Raoul), 
The leaves ere pinnatisi'ct with a ~ate surface glll'ing the 
tree 1'! diseil5ed ilppearance, 
Fruits YCl'y large {RaolJ\), 
Undescrib('d. 

(nornlQUS fruit tú 5 kg, {cL Jokara). 
Fruit \'uy L1t'9~ ¡naol.:l) 
lca,'cs «re ¡:;inn~t-¡s('ct ~:ith an e ... cn :;t:rfl~e. 1M ooly :;~edi";'l 
variety is called Fiji. Known unfler aboye naml'! a\ RÍ'wa. 
Ve!:a scr:.:n!! in Dval~u. fl-.:;al(';; i" st";;¡jts o{ 50¡;1I)jo01'.<), and 
1';<111,,/1 1n Nuouhalao\Htlia Fiji (Wf'stef') . 
Very easily ccoked (Racul} 
tlnde!>cribed. 

Undest:ribed, (W!?ster) 
~ (Raolif) 

ef. Toerau of MaQuesas Íslands. 

The (ruit is largt', 
'{<;(t:_Cll!"lt q~llltty. 
group. Sil id to )¡()ve 
No dc;.t:rl?t iol'l. 

up to S tilos in wpíght, flc~h of 
T he li'lrgr'>t hrl'ildfruit in tlu'= north(>rn 
b¡er.nial tt'arins !)abit, 

TUlItlJ, ~'C'ry h19" yi;old (R~o¡¡l} 
Fruit lMl)e, e>hlop'l and <>pifH"Y. 
Has hJ¡¡ü t'di!Jl,· <¡e('d~. 
Ttle- mot t (()(?:Kll'i and a 'I(oO"y good 
Sto Vincenl. 

klnd (lIenry). 

2. RIICV1, [. nE:93l In. Sagot, P. <3nd RaQvl, L M<!n-,-)('l~ •. ":r~.':,ti,ql!!::' ~ 
~¡!.l t.:~:p~T~,:!}n.i,("~,(">, y.t_y~r.s_ ,r_¡_il.rt,~ ~ ip:~'j _.d~~!.-.,~,3 tS_.Q~~u.t!: ~. (l'd 1) \111\(' T. Pa r j ~. 

3-. lIel1ry. T(>111ra (1'121::) lIw:ienl TahHi.Bcmki! !li!.hop Ih5('U!n Bulictin ~,~, 
39-41}. 

, . Wc<;tt'r, P.J. n';líR) Phíliw,(;r¡r.P,'v. 17, 2:1-3'1. h(·qf·r~ 11st in<;ilidl'\ 
Hd ¡"r 1 L", J p,-' r.'·f¡f1{'tl n W.!J) /·).-.Ó-·r in,!" of ~ :1.) t,;¡ ti ii', t. HGtl'<; f fOl<l 
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HISTORY AND VARIETIES OF BREADFRUIT IN THE WEST INDIES 

To return to Capta;n B1igh and the events thereafter. The prize for 
the successfu1 introduction of the breadfruit to the Hest Indies went to 
Captain Bligh in 1793. Whoever else may at various times have made other 
introductions, it is quite certain that the great majority of breadfruits 
now in the Caribbean originate from the B1igh introductions. One can be 

confident of this because of the considerable information we have on the 
v;gorous efforts and successes in mu1tiplication and d"istribution of p1anting 
material from these ear1y introductions, and from the fact that most of the 
breadfruits now in the Caribbean can be related to the five types knovlO to 
have been introduced which ha ve been described by Booker in 1828. It is 
known that Bligh left 331 breadfruit trees from Tahiti and two trees from 
Timor at the St Vincent Botaníc Gardens. In the transactions of the Royal 
Soci ety of Arts there i s cons iderab 1 e correspondence from Dr Anoerson 
reportí ng on the way in whi eh the breadfrui t trees f1 ouri sh and r.luch of thi s 
has been written up by lansdowne Guilding in his Bistory of the St. Vincent 
Botanic Garden1. It was Guilding who provided the illustrations which were 
published by Hooker in the Botanical Gazette in 1828 and who also provided 
Hnokpr >r\th thp inf(lrm~tion ñhOlJt thp milin fPilt¡JrPS (lf thp fivp vñriptips. 

The early events in Jamaica are described in the 10g of Providence, inc1uding 
the details of ho\'¡ many of the 348 breadfruits trees were distributed to 
different parts of Jamaica. 

The Providence and Assistant put to sea again on Jonuary 30th 1793 from 
St Vincent and were brought to moorings near Port Royal in Jamaica on February 
5th. On February 7th the naval Commodore,Ford and "many gent1emen from the 
shore" carne on board to see the breadfruit trees which ~Iere then appal'ently 
"in the highest perfection". A committee meeting on February 9th discussed 
the destination of the breadfruit trees within Jamaica. The 348 breadfruits, 
including one seedless breadnut, \1hích were landed at Jamaica and distributed 
as follows: 84 were landed at Henderson's wharf for the county of Middlesex 
(Eastern Jamaica); 75 at Greenwhich for the county af Surrey and for the 
garden owned by Binton East (which subsequently became the Liguaria Botanical 
Garden), 105 at Port Morant for the county of Surrey and for the nursery 
being established at the Bath Garden; 83 to Savannah La~1ar in the v!est of 
Jamaica for the County of Cornwall. The single breadnut tree from Timar 
\~ent \1íth a cons i gnmen t of p 1 ants to Port t·lorant. Tlle expediti on' s 

- - _. - ""- - -¡,J" ~-_- - - -_~_.- .'-- - - - .~-- - ---- -_.- - - - --- --- - ---- - - --- -----
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botanist, ~lr James Wiles was engaged in the capacity of gardener and remained 

at the Bath Gardens to take over responsibi 1 ity for the nursery operations. 

Captain Bligh took the plants himself to Port Morant, in the Providence , 

while Captain Portlock in the Assistant delivered the plants to Savannah 

LaMar. In addition to the breadfruitand breadnut trees, 10 plants of the 

Jackfruit or Nanka, grown from plants raised on board from seeds collected 

in Timor, were del i vered to Port ~lorant for the [lath Ga rden. A lthough 

Bligh's list does not indicate the landing of any Timor breadfruits in 

Jamaica, Wiles, in a later correction to Hortus Eastensis says that of the 

four breadfruits from Timor, two were landed in Sto Vincent, one in Jamaica 

and one taken on, to Kew. 

After sorne delays for naval activities in the Caribbean, occasioned by 

the outbreak of war with France, Capta in Bligh received orders to sail for 

England on June 10th 1793 and he anchored at Deptford on August 7th. Among 

the p1ants which the Providence brought back for the Royal Botanic Gardens 

at Kew were not Drlly the bi"c;.1dfruit tr'CCS frcm both Tahiti and Timor', but 

a1so 8 other species, including saga and coconut from Tahiti, Cherimoyas, 

Lemon China, nanka, Hango and otners froro Timor, the Cilinfl 01'0119'; Ít'Oftl 

St lIelena and the custard apple, avocado pear, cabbage tree, Akee, wild 

mangosteen and nazeberry from Jamaica. All in a11 the expedition had been 

a quite remarkable success and a most impressive feat of horticulture as \'le11 

as of navigation. 

After the $lJccessfullanding of the breadfruit in Jamaica and St. Vincent 

the Royal Soci(:'ty of Arts continued to offer premiums from 1795 onwards to 

"the person who shall have provided in any of the islands ... the greatest 

number of breadfruit trees, not fewer than 100, and pl'operly secured and 

fenced the same, in order to supply fruit to the inhabitants." 

The trees gre\'/ and flourished in the Hest Indies and satisfactory reports 

were sent to Jamaica and Sto Vincent. Wood 1 has summarised these reports 

as follo~ls. "From reports made to the Sodety in 1795 by General Melvi11e 

(Sto Vincent) and by Dr. Dancer (Jamaica) in 1796, it appears that the trees 

gre~i and flourished in the islands, and a lHtle later further information 

was received from St. Víncent. Dr. Alexander Anderson, the superintendent 

o~ the Botanic Gardens in that island, reported fully in 1798 on the condition 

of the trees there, a~d stated that they were well establ ished and were pro-

ducing an ample supply of the fruit. Later reports in 1802 and 1803 IVere 

equal1y ~atisfactory, and in 1807 he \1rites that though it is one of the most 
-------~---------------------------------------------- -----------------------
1. Wood. Sir 11. T. (1913) A History of the Royal Society of Arts, John 

t"11"~}·;_.'\! I n!1r1r.n.." __ 
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valuable productions sent to the West Indies, it is not appreciated at 
its proper value. He adds that it was said that the negroes did not like 

it, but that he did not believe this. Its \.¡ant of popu1arity he attributes 
tofue apathy of the planters. Jt may be added that in .1799 a gold medal 
was awarded to S.Mute for a plantation of breadfruit trees in Jamaica, and 
two gold medals were given in 1802 and in 1803 to the Hon.Joseph Robley, 
the Governor of Tobago, for hi s planta tion of breadfrult trees in that i s 1 and." 

At no stage, in any of these discussions of the distt'ibution is any 
mention made of different varieties of the breadfruit. 

Not .until 1826, in Hooker's report, is attention first drawn to the 
varieta1 variation other than in a report from Anderson in 1798 that he had 
at that time six varieties in the 5t. Vincent Botanic Garden (including the 
seeded variety IIhich he had from Hartinique). In the follo\·¡jng 1able 2. I 
1ist the descriptions as given by Lansdowne Guilding to Hooker and published 

in the Botanical Gazette with indications of the names that noVl cor'respond to 
these types in Sto Vincent, notes on their relationship to other varieties 
seen in tne ~;est Ifloies iHld íiudl1y) d sugyé$'Viofl úr p05sibly CüiTE:5pOnding 

varicties that aro known frem Tahiti. 

Typ~:;~descri_~e5-1~by 

Gui1ding and Hooker 

Round and rough 
(muricated) fruit 

Oval aod smooth variety 
the second best. 

TABLE 2 
Cor!espor1.di!l~ name 
in St.Vin_cent, 1977 

Koshi 
(excel1ent qua1ity) 

"Common type" (smooth 
to slightly rough skin; 
ye 11 ow f1 eshed may havo 
rougher skin) 

Variation on 
tho t.}pe 

large, white 
fleshcd 

sma 11 er \'1 i th 
yel10wing 
flesh 
Yellow flesh 
when mature. 
Cream 11 Il 11 

Whi te 11 11 11 

_Simil ar types 

in Tahiti (andl 

or otller S. Sea 
---_.~~-~-

islands 

ef. Rokouta or 
Avei ol' Ovai and 
Balekana of Fiji 
and Samoa. 

cf. Buko or t4aort 
Buco of 5amoa. 

Oval and rough, one of 
the most valuable. 

Waterloo (skin v.rough) Not seen except cf. Ouaka or 
Excellent quality. in S. Vincent. Paea. 

Round and smooth variety Cocoabread. 

Timor variety:smaller Captain Bligh Tree. 
and very inferior. 
"The Timor twcadfruit has the 

e "Banbran" in cf Opiha: 
Jamaica. Also 
in t1ayaguez Inst. 
Garden but not 
seen elsewhere 
in Puerto Rico. 
Timar breadfruit Savisavi of 
in St.Catherines, Fiji. 
Jamaica as des-
rrih0rl hv rnw~11 
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During the recent survey more than 30 individual collections of 
breadfruits were made in the Caribbean in the form of herbarium specimens 
and these are now preserved for further study, and in due .course will be 
compared with similar sheets from the putative parentál clones from the 
South Seas, to see to what extent exact correspondences can be discovered. 

Meanwhile, it is clear that the variation present is limited and that, 
if there is to be a substantial programme of expansion, that the introduetion 
of a mueh wider range of germplasm is higl11y desirab1e. Herbarium material 
has a150 been examined from the Caribbean at the Royal Botanic Gardens, Kew, 
where an oval fruited vari ety. whi eh appears s imi 1 ar to the m05t common type 
found in Trinidad, but collected from ~lartinique, is described as being the 
variety which ismost commonly eaten in the fresh state. 

- - - -
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AGRONONY OF THE BREADFRUlT 

Propagation 

Seeded varieties of the breadfruit, Le. breadnut 01' Chataigne are of 

course grown from seed. Only fresh seed is viable and it should be planted 

according to Theobald1 in wen drained media. 

The seedless varieties or true breadfruits have of course to be 

propagated vegetative1y. The traditional method in the South Sea Islands 

is to use natural1yproduced suckers, of which four or five in ayear arise 

from the roots at some distance from the parent tree. The number of shoots 

which deve10p can be great1y increased by pruning the parent tree heavily 

according to information provided by Miss Lashley to the writer. 1t is a150 

widely known that artificially exposing lateral roots and making slight 

injuries promotes the regeneration of suckers near the point of injury. 
1 

Theoba1d' a1so refers to the value of repeaLetl I'úot prüiling around th" 

deve10ped sucker befo re any attempt is made to lift and transplant this. 

Repeated root pruning over several months will lead to the development of a 
good root ball for the transplant. In the \'Iest Indies ÜIO informants 

(!1rs Thelma King & ¡·lr Danvi11e Roach) ha ve said that it is important, \-Ihen 

trtin~p-L~nting a sucrer, to rn~k.f? ,11rp that the plant is set up in its nevI 

position in the same directional orientation as it \<Ias when attached to the 

parent treo. In this way the relative light and shade received by the 

different leaves wil1 be similar, and the plant I'li11 reeeive le5s shock. 

Although this may sound a 5ma11 detail, it is quite likely to be of s1gnif

icanee, and it would be an interesting observation to verify experimentolly. 

The most common way of propagating the breadfruit is by the use of root 

cuttings. S1ngh et al. 2reported that, depending upon the condítions and 

season of propagation success ranging. from 29-90% can be achieved. In India 

90% suecess was obtained from root cuttings about 1" diameter and 9" long 

planted horizontally. Under the same condítions on1y 40~ success i5 

achieved if the cuttings are pl¡mted vertieally. The greatest advance 

in the propagation of breadfruit fram root cuttings was published as long ago 

1. Theobald, W.L.· (1976) Ethnobotany of the breadfruit. Bull.Pacific 
Trop.Bot.Gdn. 6(1). 

2. 5ingh, S., Krishnamurthi, S. and Katyal, S.L. Fruit culture in India. 
New Delhi, Indian Couneil of Agricultural Research, 1967. 
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as 1945 by Ju1ien'in ~lauritius, but the paper is little Known. In Julien's 
method, freshly dug roots are cut into pieces 8" long of diameter from 3/10th 
of an inch to la inches. The fresh cuttings are dipped into 2% potassium 
permanganate to coagulate the 1atex. The treated roots are then placed in 
a sandbed in a horizontal position a quarter inch apart and covered with a 
layer of sand to ~inch deep. The germinatiotl bed is w1ltered every morning. 
After 45 days all the cuttings are removed from the propagator and at this. 
time most of them will ·have produced a ya ll-Ji ke ca 11 us and it i s from these 
that adventitious shoots will develop. The root cuttings bearing calli 
are laid out again on a propagating bed with the ca11 i facing upwards and 
recovered with sand to linch depth. The roots that have not yet produced 
calli can be replacetl in the original propagator and looked at again a Yleek 
later. As soon as suckers appear aboye the sand in the second stage 
propagator, the cutting is ready for pottíng out. 
are described by Julien. 

Five classes of cutting 

1. I hose beanng suckers but no s i de roots. 
2. Cuttiíi!)5 with both suckers ond side roots. 
3. Cuttings that del'elop suckers wíth two separate root systems on either 

side of the shoot. 
4. Cuttings developing the roots. 
5. Cuttings which fai] to develop 
The first three classes of cuttings 

suckers or roots. 
can produce good plants. Cuttings of 

c1asses one and blo are treated by re-dipping the cut end of the cuttings 
nearest to the sucker in potassium permanganate solutionand then coating 
cut end with paraffin ~Iax. The cuttings are planted in pots in a diagonal 
position with the paraffin waxed end uppermost aboye the level of the potting 
medium. Julien used a solar propagator but mist propagation ~/Ould probably 
be equally satisfactory. A solar propagator consists o' a plant fl"ame with 
a sloping g·lass roof allovling plenty of light to reach the young plants in 
the bed. In a solar propagator cuttings are kept moist by spráying them by 
hand with water once or twice a day. The propagation bed is very \!Iell 
drained. 

In India thel"e has been consider.able work on propagation on breadfruits 

------------------------------_._-----------------------------------------------
1 • Ju 1 i en, J. H . (1945) Breadfruit propagation. Rev.Agr.Maurice ~~, 31-33. 
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by budding and grafting. Thomas1 says that either grafting or budding to 
the wild Jackfruit is an easy operation. Although one might a1so anticipate 
that budding or grafting to the seeded breadfruit should be possible,there 
are reports in the literature suggesting that this i$ far from easy. (Raoul in 
Sagot. and Raoul,1893). There are many examples of propagation of tropical 
bush and tree crops v/hich have showed the vaiue of persevel'ing in trying to 
propagate difficult species.· Recently a great advance has been made in 
Durian propagation in Tnailand by top cleft-grafting young seedlings, and .this 
is a technique whi'ch should be tried with the seeded br~adnut as a stoCk. 

There are s~attered reports, and 1 ha ve also had personal information 
from informants, on successfu1 use of marcotting for propagating stems of 
the breadfruit, but t.ilis method never seems to have become popular. The I'ooting 
of shoot cuttings \1aS pioneered by the work of Muzik2 in Liberia.A quick-
dip method, using a 1% indole butyric acid solution gave the best results 
though succes \'/as a150 obtained by immersírg the bases of the CL1ttirlg" for 

24 hours in 0.002% índole butync acie solution. Three 1:0 Tour no de cutí i ngs 

of a[¡out g" dianieter and 12-15 inches long were successfu1ly struck ¡¡fter 

treatment in sand beds. After planting out the cuttings, the beds were 
mulched with banana leaves to prevent excessive evaporation. Beds Itere 
1ightly s~aded and the cuttings were watered daily. The success ~Ias up to 
80%. There seems to have been 1ittle published follow··up from this important 
papero The nel"est phase of development of breadfruit propagation \'/as 
initiated in Puerto Ric03 where a method has been described to produce 
muHiple propagating material from a single stock plant by propagating a11 
leafy stem cuttings produced successively from a shoot from a root cutting. 
Recently Prendergast4, with the collaboration of an American Peqce Corps 
volunteer, has developed this technique further and they are no\'l able to 
obtain 20 young plants from a single 8" cutting. In their method the callus 
developed 011 the root cutting i$ excised so that the method is essentially 
one of micro-propagation. Details of the method have not yet been published, 

---------------------------------------------------------------------------------
1. Thomas, C.A. (1969) You can grow breadfruit in your garden, Indian 

Hort. 13(4),27. 
2. Muzik,l.L. (1948) Effects of hormone (JI) root formation in ArtocarPiJ! 

communis. Science 107, 225. 
3. Rodnguez. (1975) 
4. Prendergast, 
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but it holds out great promise as a new technique for rapid propagatioll. 

Care of the transplanted nursery plan!! 

The possible importance of transplanting to the fíeld ~Iith the main 
leaves in the original orientation has alreaáy been mentíoned for transplanted 
suckers, and the same may wen apply to nursery grown plants fram root cuttings 
ar ex-plants. It \'¡ould at least be a \'(ise precaution to attempt to keep plants 
in theír original orientation pending further experimental work. Raaul, in 
what.is probably themost important account of the agronomy of breadfruits 
so far publíshed,points out that it is essential to maintaín favourable 
moisture conditions around a young transplant untíl re-growth has begun. 
He describes the establishment of sucker transplants of about l~ m, height. 
These can be successfully established if the entire shoot is wrapped around 
\'Jith a bandage of plant fibre to prevent dryir.g out until re-gro\'!th starts, 

and al50 applying plenty of mulch on the surface of the ground, (This old 
Frem:1! llIeU,otl of oamlayiny planis afLer irallsplalllilly is also useú witil 

remarkablc success in transplanting palms an:l other trees under desert 
conditions in the Middle East at the present time.) 

Jacques Barrau has suggested a practical spacing of 25 ft x 25 ft for 
breadfruits for a school garden in Truk. In India Síngh et al.suggest a 
spacing of 40 ft between trees "which is necessary to permit trees to attain 
theír normal growth". While it may be true that such a wide spacing \'In 1 b2 

required to al10vl trees to attain their normal grovlth, it far fr'om clear that 

this would be the best system of management. It is more likely that a combin
atioh of a closer spacing and vigorous pruning, or the use of dwarfing root
stocks \'lOuld be a better practice, but this needs developme~t-urientated 
research work. 

Intercultivation 

Deep cultivation of the land in the breadfruit plantation 01' garden is 
to be avoided since the shallowgrowing roots would be injured. However, 
ra ther tllan attempt ing to keep the p 1 antation el ean vleeded, the use of 
• I • 
I r'Te'fcyopp1f1" Clt lt.:,l"l fe. '1 .fQ,\,- :1«"1.<; -:\vJ'Ad be c"nsi""'I"ed d."ir~bl(" anc/ 
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has be en suggested by the Indian workers. They sU9gest particularly the 
combination of breadfruit with ginger,pepper or vanil.la which require shade, 
and for both the vining crops, the vines could be trained to clinlb over the 
early branches of the breadruit tree which wil1 rapidly grow beyond the reaeh 

of the vines. They also recommend the growing of leguminous cover crops, 
and this suggestion could of course be extended to the growing of craps for 
the provision of nutritious forage such as Stylosanthes or, on neutro

alkaline soi15, alfalfa. 

Fertilizers 

There has be en no systematic work on the use of fertilizars of bread
fruits, but responses \'Iould be expected during tile early years. lndieations 
with almost al1 other tropical tree crops show the economic advantage of 
encouraging healthy and vigorous early gro\~th. This i$ an area requiring 
eXlJ~fillll2f¡t.al wo,'k, büt the use. of fettilizets sl/auld ilGt nv1t fa!" thc rC$:.:1t~ 

of research to be published. In domestic cultivation in the \-iest Tndies, 

the best-gro\ving breadfruit trees are usual1y found near to nouse sites and 
receive considerable quantities of househo1d refuse and sometimes night soi1 
as l1e 11. Probab 1y the mos t producti ve breadfrui t seen by the \'Iriter duri n9 

his tOU1' of the Caribbean had a pit 1atrine sited near the trce. Fertilizer 
practice shou1d be suggested by ana10gy with recommendations based on research 
for other craps to take account for the differences in natul'al so11 fe¡,tnity. 

Pruning 

There appears to have been no formal research carried out on the pruning 
of breadfruits, but several informants have mentioned the practice. The most . 
obvious reason for pruning breadfruittrees is to keep the height dOVln so that 
harvesting can be facilitated. Severa1 informants commented on methods that 
they themselves had diseovered for pruning breadfruits. One observation 
was that branches that have al ready produced a erop of fruits do not fruit 
again and frequently die back. Removal of these,after harvesting the fruits, 
below the point where the fruits ~Jere borne, during the follol1ing dry season 
stimulates the production of new vegetative grOl~th from donnant buds and keeps 
the tree in thriving and productive conditions. This VJould seem to be a 
sensible praetice, but should also be tlle subject of experimental work. 

, , 



Harvesting 
As is very well known , breadfruits are usually harvested befo re 

fruits soften, but after the development of small drops of latex on the 
surface of the fruits. These dry to form mealy, grey blobs. Breadfruits 
at this stage are described as being "fH". Tlle breadfruits are usually 
harvested either by climbing up the tree or by knocking down tho fruits with 
a stick with a hook or sorne other convenient implement on the end. The 
fruits are usually allowed to fa11 to the ground and many are damaged in the 

process. Climbing the trees can be dangerous since the wood tendsto be 

brittle and accidents have occured quite frequently. The difficulty of 

harves ting trees of the si ze norma l1y occur¡'i ng in tlle Cari bbean i s one of 
tlle principle reasons why lHtle attention has been given to íncreasing the 

production of breadfruits. The productíon of trees that are much easier 
to harvest, eíther by pruning or genetíc manipulation, is a very high prioríty 
rer¡ui rement. There i s no reason to thi'nk i t cannot be achi eved by one or 
both means. The¡'e are well documented sources of bush or 10\~-growing trees 
of breadfruits \'Ihich should be regarded ilS potcntial rootstocks for the culti-
vation of dwarfs. (See section on variability). For this reason it is 
eesentia1 to move ahead as fast as possible \·lith the development of an 

effective propagating technique for the production of desirable, sciol1 mater

ial on s~.~dli!1~ root stock:;. 

Hand p~l1~ination 

In India Singh et al, claim that higher production can be attained by 
hand pollinating breadfruits, While this may be true, 'it is unlikely to be 

apractical technique, partícularly for large seale production, as so far as 
is known, there is no experimental evidence to support its being necessary, 

Genera1 
A 1though there has been Ji ttl e forma 1 \'Iork puh 1 i shed on the agronomy of 

breadfruits, and none in the Caribbean region, 1 was informed (personal 
communication Irwin Telfer) that about 15 years ago some agronomic ~Iork ~Ias 

carried out in Guyana by P.O, Jackson. This might be worth fol1owing up 
if unpublished data is available, During my visit the only attempt to 
propagate tlle breadfruit on any substantial seale whieh 1 saw was in the' 
nursery at Timheri in Guyana. There, about 1,000 brcadft'uit trees were being 
produced per year, and this was insufficient to meet tha demand for plants. 



It was costing the Departrnent of Agrículture in Guyana 35 cts. to buy a 

root cutting, and the reslIlting tree was being sold for over 50 cts. Losses 

in the propagating beds were unsatisfactorily high and Mr Baichoo is 

irnmediately beginnitlg to use the Mauritius method of Jul ien. On the "black 

rnarket" in Georgetown privately produced breadfruit plants are sell ing from 

$1.50 - $4.00 per p·lant in comparison with 50 cts being charged by the 

Government's nursery. 

Premature fruit drop 

Breadfruits that have not reached the stage of "fitness" frequently drop. 

These are sometimes fed to the pigs, but usually wasted. Heavy drop appears 

to be associated either w"Íth excessive drought during the period when the 
fruits are developing, but also when there is excessive soil maistúre. 

Severa 1 separa te infol"me.l1ts reportE'd thil t prenliltllre fr!Ji t drar can be at 

least partially controlied by harnmering iron naih ¡tito the sLelil> UI or'edú-

fruit trees. This is by no meai1S impossible tind it m;:¡'j/ be thi1t one of thc 

causes of fruit erap is iron deficiency which cOllld \'le11 be remedied by surh 

a practice. Here again is alead requiring experi¡"ental follo~l-up. 

- - - ... 



DISEASES AND PESTS OF BREADFRUIT 

In the Caribbean 

Within the Caribbean the on1y apparent1y quite seríous prob1em 1S caused 
by Rosel1inia sp. This has damaged trees in both Dominica and Trinidad. 
It appears tú bE: associated with neglected trees in areas Vlhere either rank 
Vlecd groVlth has occurred, or where trees have been mechanically damaged 
by cultivation operations. tk Dial (Agricultural Officer, Extension at 
Sangre Grande, Trinidad) says that 60% of trees less than 2 yours old died 

recently \vhen planted on old eoeoa land. Rosellinia disease of bread
fruit should be actively investigated as soon as possible (perhaps at the 
University of the Hest Indies, Sto Augustine). It is not anticipated that 
a pathogen of this kind will prevent successful breadfruit production if 
due ea re is given to agrol1omic practices avoiding predisposing conditions, 
but more needs to be kno\~n of this disease. 

Scale Ins!?ct infestation was very severe OH the Cocoabre.;1Q variety 
in the garden of M .. ano /<Ir, Gibson ;Jt NontrosE', st. Vincent. Thp tr(>(' 
seemed to suffer little damage from this. Nevertheless, seale infestation 
should be considered a potential hazard and be investigated if breadfruit 

on breadfruit in the Sangre Chiquito area in Trinidad. Thcir possible 
role in weakening trees and making th"m vulnerable t.o patliogens snould be 
considered. 

Ants may infest the dead or dying back shoots that appear to be a 
natural response to heavy fruiting. Pruning back a11 dead shoots regular].\' 
should be encouraged as for al1 trees. 

Diseases in the South Pacifie 

A very serious disease oceurs in the Pingalap Atoll (Zaiger and 
Zentmeyer1), and'this has led to advice (Reddy3) to prohihit the import of 

l.Zaiger, D. and Zentmeyer, G.A. (1966) A ne\'l lethal disease of breadfl'uit 
in the Pacifie Islands. Pl.Disease Reptr. 50(12), 892-6. 

2.Zaiger, D. and Zent.meyer, G.A. (1967) Epidemic decline of breadfruit in the 
Pacific islands. FAO Plant Prot.Bull. 15(2), 25-9. 

3.Reddy, D.B, (1969) Seventh session of Plant Protection Committee Noumea, 
New Caledonia, 15·,23 July, 1969. Inf. Lett. FAO Pl. Prot.Comm. S.E.Asia 71,2pp. 
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planting material from a11 areas where this serious disease occurs. Tlle 
etiology of the disease is stil1 rather uncertain, but the probability is 
that it is a Fusarium. \"ílt disease, possibly caused by a form of fusari.tJm 
solani, and that other fungi involved in the dying back wilich occurs 
such as Phomopsis sp. are secondary invaders. However, a Pythium sp. 
has beco obtained from diseased roots and the disease may stil1 prove to 

be prilllarily a root roto 

It is unfortunate that the collecting that was carried out in the 1950's 
and 1960's by Barrau and assocíates for the South Pacific Comlllission probably 

included areas whe¡'e the disease occurred, and hence it ;$ 1 ikey to have be en 

spread, through the well-intentioned operation of distributing germplasm, to 

nevl arcas in the Pacifico Great care must be taken to rpevent its spread to 

the Caribbcan and other parts of the Ne\'i Ylorld in any new introductions that 

may be considered desirab1e. To this end the use of intermediate quarantine 

facilities, i n('l11rling a gene¡'ation of propaqation from disease-indexed 

maler·ial, is projJosed. 
Acco¡'ding to Zaiger and Zentmeyer1"PingiJ1i1f' rliSE'?Sf; has affected (1 large 

number of varieties of both seeded and seedless types of breadf.·uit and appears 

to be spreading tlll'oughout the is1ilnds cf thc ,I('!ste.'n Pacifico Until thp 

receipt of a report of a slul'ildf' IIIdlcHJy ü":Gürring en Tuíu~;ti /\tcl1 ir. the: 

Gilberi lslands , the disease had becn rcported only fl'O<;l the United St.ates 

admi ni s tered i s 1 ilnds of thc Tr\lst Territory of the Pací fi e 1 $1 amis, Guam and 

American S"moa. 
Tlle epiphytotic nature of the disease can har·dly be overemphasized. On 

the is1and of Guam, and at ¡'laorik Atoll, r,lilrshall lslands, the extent of danl'lge 

is no less than cat3strophic. On the fonner island, ten s of thousands of 

dead trees give an appearance from the air of a forest fire having ravaged tho 

landscape. The Illajority of an estimated .80,000 dead and dying trees the.·e 

ere in robust hea1th and in full beal'ing only 2 years ago." Betl'leen 1957 and 

1966 the disease ~Ias found in Pingalap (Car01ine lslands), Guam and Saipan 

(Mariannas), Kili (Narshal1s), American Samoa, Truk (E.Carolines), Ponape (Car

olines) and Tarawa (Gilbert & Elliee lslands). 

A fruit disease associated with, and probably caused by Phytophthora 

palmivora affects breadfruit in Truk2 . 

-----------~------------------------------------------ -----------------------
1. loe cit. 
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THE STATUS OF THE BREADFRUIT AS NI ECONOMIC eROP PLANT IN THE CARIBBEAN 

There is very little appreciation at present of the breadfruit and 

a paucity of meaningful statistics. However, a certa;n amount of factual 

information has been unearthed. In Table 3following,the relative importance 

of the breadfruit in diffcrent Caribban islands, as revealed in Nanton's 

surveys during the 1950's,is presentad. From this the overwhelming importance 

of Jamaica as a breadfruit tsland is apparent. l1owever, tile data provided 

by the Caribbean Food and Nutrition Institute for breadfl'uit, cassava and yams 

in Jamaica between the years 1958 and 1973 (Table 4), in so far as they can 
be re1ied on, indicate a very serious fall in the production of breadfruit 

\~hereas the production of yams has risen substantially over the same periodo 

Cassava has been re1atively stab1e. The rather abrupt changes in figures 

for example between 1967-8 suggest that there has been an abrupt change in 

the vlay in \~hich the statistics have been collccted rather than in productioll, 

Much information which is very useful has been collectcd in the ¡'ecent 

Food Balance Sheets cf the Caribbean. Table5provides d3t~. fol" ¡''1t i ')lJi', 

Dominica, Grenada and the British Vir!)in Islllnrls. Thf' d~ta for the froit, 

picked per tree have been added in the preparation of this report and are 

important becouse thcy indicate a much lo\'lcr figu¡'e thap. has after. been 

Thi 5 may be b0couse 
fruits picked is much smaller than the number praduced. 

Barbados is the island whlch at present ls attaching the greatest 

importancc to thc productivity of the breadfruit, and data in Tables 6 and 7 

provide re1evant information from the Food and Nutrition Survey of Barbados 

and fl'om the rood and lIutrition Institute Balance Sheets. 

The Food and Nutriti on Survey al so i ndi ca ted the very low cos t pri ce 

per 1000 calodes of b¡'eadfruit in comparíson witn otehr indigenous starchy 

crops, and that it is cheaper on a calori~ basis than four out of six 

imported dietary calorie sources. 



TABLE 3 

COllPARISON BETWEEN BREADFRUlT PROOUCTION IN THE ENGLISfI SPEAKUIG 
CARIBBEAN ISLANOS B,II,SED eN DATA COLLECTEO 1954-1953 by W. NANTON 

ISLAND Number of trees 
on farms 

Antigua \'¡ith Barbuda 556 
Barbados 24,654 
Dominica 61,220 
Grenada lsland 58,640 

Jamaica 2,278,400 

r':ontserrat 9,520 
St.Kitts Nevis wfth Angui11a 8,234 
Sto Lucia 168,280 
Sto Vincent 38,460 
Trinidad and lobago JI ,b¿Y 

- - - .. 

Number of 
growers 

5,100 
6,280 

1,016 

3,250 

6,220 
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· -Source: Food Balance Shr.ets for the CanDU""". \. ..... ,--

Nutrftion lnstitute. 1970. 
TA!lLE 4 

JA~lAICA BREADFRUIT, CASSAVA ANO YA~1PRODUCTION 1958.73 
(In 10 metric toos) 

Popu1ation 1958; 1,610,000 
1973: 2,002,796 

YEAR PRODUCTION DISPOSAL PER CAPUT SUPPlIES 

Animal \~aste rood Amount Amount Encrgy Protein Fat 
feed Iyear /day /day /day /day 

kg grams caloríes grams grams 
Bi'eadfrui t 

j -
1 

13,161 3,265 1,814 8,081 50.2 137.7 89 1.4 0.4 1 1958 , 1960 6,095 - 609 5,485 34.0 93.3 51 0.8 0.3 
.j 1961 6,531 653 5,878 35.9 98.4 54 0.8 0.3 

1962 6,531 653 5,878 35.3 96.8 54 0.8 0.3 
1 1963 7,076 707 6,368 37.6 103.2 56 0.9 0.3 
J 1964 6,803 6806,123 35.6 97.7 53 0.8 0.3 , 
i 1965 6,S31 653 5,878 33.6 92.3 50 0.8 0.3 , 

1966 6,803 680 6,123 34.5 94.6 52 0.8 0.3 ! 
¡ 1957 6,531 653 5,878 32.6 89.3 49 0.7 0.2 

1968 3,265 326 2,939 16.0 43.9 2" 0.3 0.1 
1 195'1 ') t:?Q 3533,líl4 17, 1 46.8 25 0.4 0.1 J,vvu 

,n¡A "} c:O? ' 359 3,233 17,1 4fi.8 25 0.4 0.1 IJIU .... , ....... <-

1971 3,723 372 3,350 17.3 47.6 26 0.4 0.1 
1972 3,723 372 3,350 17. O 46.7 25 0.4 0.1 

} 1973 3,723 372 "'l ')t:"1'\ 
"'i0 JU 16.7 45.3 25 OA 0.1 

Cassava ---
1958 1,229 491 3.1 8.4 9 0.1 
1960 997 '19 816 5.0 13.9 15 ~ , 

U. I • 
1961 889 89 719 4.3 12.0 13 0.1 
1962 892 89 722 4.3 11.9 12 0.1 
1963 907 90 735 4.3 11.9 lí' 0.1 
1964 878 87 708 4.1 11.3 12 0.1 
1965 820 82 657 3.7 10.3 11 
1966 1,231 123 1,027 5.7 15.8 17 0.1 
1967 1,530 153 1,296 7.1 19,7 21 0.1 
1968 842 84 707 3.8 10.5 11 
1969 1,125 112 961 5.1 14,1 15 0.1 
1970 2,016 2011,814 9.5 26.2 28 0.2 
1971 1,741 1741,567 8.1 22.2 24 0.2 
1972 2,125 212 1,912 9.7 26.6 28 0.2 
1973 1,506 150 1,356 6.7 18.5 20 0.1 

Yams 
1958 6,077 - 6,077 37.8 103.5 93 2.2 0.2 
1960 4,954 396 4,558 28.3 77.5 70 1.6 0.1 
1961 4,291 343 3,943 24.1 66.1 59 1.3 0.1 
1962 4,955 396 4,558 27.4 75.1 67 1.5 0.1 
1963 4,989 399 4,590 27.1 74.4 67 1.5 0.1 
1964 5,479 438 5,040 29.3 80.4 72 1.6 0.1 
1965 4,586 366 4,219 24.1 66.2 59 1.3 0.1 
1966 6,348 507 5,840 32.9 90.2 81 1.8 0.1 
1967 7,458 596 6,861 38.0 104.3 94 2 _ 1 0.1 
1 n( 0 r: Fifl qn G .100 3L1 (11 .2 82 1.8 0.1 

1 7 
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TABLE 6 

BARBADOS BREADFRUlT, S\JEET POTATO III\D YAM PRODUCTION 1966, 1969 & 1971 

(In 10 metric tons) 

YEAR PRODUCTION 

Breadfruit 
~-_._~ 

1966 285.7 
1969 265.0 

1971 97.6 

Sl'leet ro~ato 

1966 712.3 

1969 494.7 

1971 676.2 

Yilm, 

1966 868.5 
1969 1,100.3 
1971 1,435.1 

Population 1966: 235,500 
1969: 238,000 
1971: 236,400 

DISPOSAL PER CAPUT SUPPLIES 

Animal Haste Food Amount AI:lount 
feed .Jyear jday 

kg. gl'ams 

2.8 282.9 12.0 32.9 

265.0 11.2 30.5 

9.7 87.9 3.7 10.2 

3.5 3.5 705.1 29.9 82.0 
2.4 4.9 483.9 20.3 46.1 

33.7 33.7 608.2 25.7 70.3 

7.5 739.1 31.4 86.0 
10.0 20.0 972.8 40.9 96.0 

13U) .. 67.7 1tJ30.3 42.4 115.9 

Energy Protein 
jday /day 

ca 1 ori es grams 

20 

25 

6 

79 

54 

68 

73 

87 
105 

0.3 

0.4 

0.1 

0.9 

0.6 

0.8 

1.5 
2.0 
2.4 

Fat 
jday 
grams 

0.1 

0.2 

0.2 

0.2 

0.2 

0.1 
0.2 
0.2 

Source: Food Balance Sheets for the Caribbean. Caribbean Food and Nutrition 
lnstitute. 1976 
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TABlE 7 

LEAST EXPENSIVE SOURCES OF PROTEIN ANO CALORIES ~IITHIN FOOD GROUPS (1966) 

(Barbados) 

Foods(listed in order of ascending cost 
of both nutri ent) 

Cereals and cereal products 

Wheat flour (unenriched 
Cornmeal 
Rolled oats 
Rice 
Wheat flour (enriched) 
Whole barlcy 

Roots, tubers, starchy fruits 

Breadfruit 
Yams 

Irish potatoes 

S~leet pota toes 

Bilnilnil" 

Granulated sugar (crude) 
Granulatcd sugar (v/hite) 

Cost (in Le. $) 

per 20 gm 
prqtein 

.05 

.09 

.09 

.12 

.10 

.11 

. 12 

.29 

. 34 

.49 

.75 

1 nfi nity 
Infini ty 

per 1000 
calories 

.07 

.10 

.14 

.13 

.15 

.15 

• 10 

.34 

.41 

.27 

.39 

.07 

.14 

Source: The National rood and ¡~utrition 5urvey of Barbados. Pan American 
neáTfnOrganTiii"tion. f97T "--.----



THE POTENTIAL PROOUCITIVTY OF BREAOfRUITS 

This Is one of the most difficult subjects about which tu speculate 

v/hen at the present time there are no productive plantations 01' orchards of 

breadfruits. Sophocles 496-406 B.G. vlaS pertinently quoted recently in 

a publication from the Universlty of Arizona, Tueson
1 

"One must 1eam by 

doing the thing, for,though "you think you know n,you have no cel'tainty, until 

you try." 

Speculating about ylelds per unit area on the basis of yields from 

individual pl1\nts is notoriously dangerous. Tile figures given by Purseglove 

who suggests yields of up to 700 fruits per tree, with fruits in a weight 

range of 2-10 lbs would, at a spacing of 30 x 40 feet, or about 36 trees per 

acre, equate to a yield potential :of the order of 22 tons pel' acre fresh 

wei ght (about 5 tan s peí acre dry v/ei ght}. Hovlever, there i s very 1 itt 1 e 

certainty that such large numbers of fruits per tn'l: Can be dLLd ineú ih 

practi ce. 

During my "survey, physical counts and cnquiries suggested that an 

average number of fruits per tree might be in the range of 150-200 fruits, 

taking a figure of 2 lbs per fruit and a spacing of 35 trees per acre. 

This \'l(1uld SIJggpst that. 4.5 - 8 tons fresh fl'uit per acre might be produced. 

Barrau, in the South Pacific estimatrd average yields of 50-150 fruits per 

trce, or, depending on fruit size, about 150 kg. per tree as an average 

yield. This would be equivalent to a dry matter yield of about 3,700 lbs 

per acre. 

In Barbados, 1 understand that data have been taken on a sample basis 

from counted teees by the FAO-UNDP planning team 1'1110 have made an estímate 

of productivity depending on climatíc differences between wet and dry arGoS 

of 6.7 - 13.4 tons per acre on a fresh we"ight basis. 

There is surprisingly close agreement between the figures suggested by 

Raoul long ago, for an average of about 50 fruits per t,'ee \.¡ith the actual 

production figures in the statistics from the Caribbean islands at the present 

time, and un1ess there is to be a great improvement in the efficiency of 

harvesting, it might be wise to base computations on an expectation of on1y 

about 50 fruits per tree. If a population of 25 x 25 ft or about 70 trees 

per acre produce at this rate one would expect 3,500 fruits per acre, and if 

. fruits wei'ghed approximately 2 lbs this would be equiva1ent of a fresh weight 

yield of about 3.12 ton s per acre. 1 suggest that this would be a reasonable 
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alternative to other starch producing crops. 
In compari son wi th thi s fi gure, it i s i nteres ti'ng to compare fi gures 

recently presented by Dr Lloyd Rankine, who has studied yields and production 
economics of ground provisions in the Caribbean countries with the fo11owing 
results from Barbados, Sto Kitts and Sto Vinccnt. (Table 8) 

Barbados 

St Kitts 

TABI.E 8 
Averilge yield of sweet Average yield of yams 
-potato tTaCí~e (f"resh ~lTácre-Ttí::es1í wt¡ 

\~eight) 
(sma 11 fanns) 4.47 4.63 
(estates) 3.42 2.77 

(smallfarms) 1.22 0.37 
(estates) 0.91 1. 13 

St Villct:'nL (I'/i IIÚWdHi sitie) 1.78 1.97 

(1 eewa rd s i de) 2.48 1. 38 

(data from paper in Proc.3rd Inlo Root Crops Conference) 

-------------------------------------------~---------- --------------------------
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DO~lESTIC USE OF BREADFRUITS IN THE CARIB[lEAN 

Breadfruits as human food ha ve a curious double status. At the 

lower end of tl1e economic scale, particularly among those of African ol'igin, 

the b,readfruit has apparently retained the image of a cheap food to be used 

as a rampart against stétrvation, for which purpose its introduction to the 

Caribbean was indeed intended. 

Having sucn an image, any encouragement of its use for the poor by 

those better off may be construed as an attempt to provide a sub-standJI"d 
food. l Among thosc more interested in either food diversity (dietician<; and 

home' economists) or those 1'1111) have realised the valur: of a sp0cial regional 

cuisine as a positive virtue, the br'eacifruit has attained, together I/Íth 

al<ee (~E~!1ía ~ap_~~) and saltfish, a great reputation alld is considcrcd a 
fnno tn OP prPí'ilrpr! ilnd servf'd on special occasians as well has havinq a 

regular place ip a rnixed diet whcn in season. 
tion betw€Gn thc$c Ü·,'O group:; makQ little use of breadfruit unless they ha\'e 

too Behleen different is1ands there may 1'1 e 1 1 be differences' in attitude 

ta\'lards ureadfruits ,klich in a shol't survr:y i,t has not bec;) po:;:;iblc to 

explore éven superficially, but Byrun BldKt:! (CARICOH)contrü::-letI ils í0üd 

status in Jamaica (mon; esteemed) Viith Tl"inidad (used only as a side dish.) 

The market in distant places s\lch as London and N(;;¡ York fel' fresh or 

par't-cooked bl"eadfru.its (see s€ction ) indicatcd that many \'!cst Indians 

away from home \'Iish to use breadfruít when there must certainly be cheaper 

alternatives available. 

In Guyana 'and in Trinidad with large populations of Asían origin, the 

breadfruit and the breadnut are both much valuad and have bcen incorporated 

into diet mainly as vegetables rather than staple starch, and are curried,2 

In Guyana the population of Indian descent tend to make more use of tila 
breadfruit ~lhi1 e those of Portuguese and Afri can descent are reported to 

---------------------------------------~-------------------------------------
1. Both the r1inister of Ag¡'icu1ture for Barbados, Dr.Ken Les1ie of CFNI 

Jamaica and Mr. Byron Blake(CARICOH) have commented [larticularly on 
the soc;ological problems surrounding any attelllpt to promote the expanded 
use of breadfruit as direct human food. The Minister suggests that a 
sociologist \vould have to be ;nvolved in ilny attempt to develop breadfr¡;it 
as human food. Severa 1 others have commented al ong s imil ar 1; nes. 

2. ~\atun' breadnut seeds or immature breadnut fruits are lIJore popular for 
rUlTvinn tJwn h'pi)rlfruit. In TobiH)O curryin!] is popular \<Iith Africnn as 
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prefer the breadfruit. 1 In Guyana the Government ban about three years ago 

on the import of pota toes has greatly stimulated thedemand for and use of 

breadfruit. 

During the sUr'J€y about 20 recipes have been collected (Appendix ). 

Many.have been pub1ishcd in the West Indies 2,3 and in Hawaií 4. Recipes exist 

for the use of breadfruits at all stages of ripeness. As the fruit i'ipel1s 

and becomes sweeter and softer different methods of preparation are appropriate. 

Under-ripe breadfruits can be pickled with 1 ime,onion, salt and pepper 

(Barbados). "Fit" breadfruit (the stage at \'Ihich latex exudes and 

congeals on the skin indicates "fitness") can be used to make roast bread

fruits, jaeketed breadfruits, stuffed breadfruits and boiled or steamed 

breadfruits. Steamed breadfruits can be prepared further with grated coco-

nut to make the Grenada speciality "Oiled DO\'ln" or tho Tobago speciality 

"Sandcoach". Pounded or steamed 01' boilcd breadfruit is liidely usad to pre-

par" a ",""U "Ul'" (UI' II .. U·O CÚo")' u·o, m-S'le"' ,~ .. ",.,J"CL '1'''".... t'-·-.t ~"e'~""''''''''~ c,~"',..,~ .... .....v -.... ~ ... ,1 el 1 U PI VUU l,. t he: HU pi ·-¡_'tll \,;\.1 II VU' 

other starch ingredients. Breadfruit soup is made in Guyona from ripe 

breadfruit pudding; sweets and fritters can be preparad from fruit too ripe 

for other human uses. 

Both breadfruit chips (rather 1ike patato chips) and breadfruit flour, 

and i\ 1 so .candi ed breadfruit mal e i nfl orescences have boen found, duri ng the 

survey, damestically preparad but such use is probably rathar unusual at 

presento 

Bell and Coursey {1971} indicated the existance of a market in Europe 
for breadfruits. 

Entrepreneurs in Jamaica and 

Sto Vincent and r'lontserrat in the 

Guadaloupe in the French Antille~ 

Gr'enada, St Lucia and also in Dominica, 

English·speaking Caribbean and in 

have recognized this export potential 

U.S.A. or Europe by West Indian for breadfruits for consumption in the 

---------------------------------------------------------------------------
1. 
2. 
3. 

4. 

p.C. Mr C. S. Baichaa 
Phyl1is Clarke. Hest Indian Cookery Nelson. 
Anon. (1958)FavourÜeWesClndian Recipes. Central Information 
and Pub 1 i city Ser'vi ces.~Jaiñai cañ-Agri cul tur~ill-'Soci ety. 
Anon. (1976) Breadfruit( U1 u) - Uses and Recj~.s.. Pae ifí e Trapi ca 1 ~,,1.(1M. 

11"",ld~ 



nationals. It is possible that there may be al so a fr.inge market for 

other eommunities, but there has been no detailed study, to my knowledge, 

of the nature and extent of the market orof likely priee e1asticities of 

demando I\s a significant contribution to tlle economic devclopment of tlle , 
Cari bbean countri es the export market i s of ver'y mi nor s ignifi canee ,but 

because vigorous entrepreneurs requi re ass i s tance and knO\~~how to set about 

getti ng i t, there has been a cons i derab 1 e research aeti vi ty to ser'!i ce t.hi s 

enterprise including technical assistance from Britain. 1 A programme which 

has had assistance frorn two highly qualified staff from the Tropical PI'oducts 

Institute is continuing in Jamaica at the rood Laboratory of the ~linistry 

of Commerce and Consumer Protection. This work is encouraged by the 

Jamaica's Agricultural Society through the President, ¡'Ir Fletcher, \'Ilto is 

a150 locally involved with marketing aspeets. In St, Lucia another British 

advisor, \'/ho \'las responsible,l for, setting up the Sto Lucia r.1arketing [loard 

included breadfruits, with conspicuous success, among the exports developed 

by air freigilt to Europe. Durin¡¡ a test marketing periad f¡-o;:J Januo.l'Y to 

30th April 1973 the price of breadfruits,which Viere then out of season, \1aS 

only 4 cents (EC) per lb in Sto Lucia so that the selling price ~ on con~ 

signment - to Covent Garden tlarket in London had only, in effect,to cover 

(At. thi, ,nd nf rrirp it mic;ht h" mllrh mOrp 

useful to the St Lucia economy to use the hreadfruits as 1\111m31 feed). 

Problems arase vlith the frcight ratc v:hich íncrcu$cd from 1971 to a lcvcl . . 
where the export was less attractive by air and the Boord \,¡as oh1 ir¡ed fo 

discontinue shipments. Even in October 1972, with sale proceeds Oll 3200 

breadfruits of n 426.33, 62% of the sa 1 e va 1 ue 11as absorbed by ai rfrei ght, 

11% by clearing and forwarding charges in Londol1 vlith ollly 1.6;s being takell 

as pl'ofit by the Board (probably a quite uneconolllic rate for thc scrvice) 

and 9.3% going to procedures,2 No such accurate information has been able 

to be obtained for Jamaica or other íslands . 

. Recently Geests ha~e be en shipping breadfruits fron! St. Lucia to Europe 

on Banana boa ts, but deta i1 s Viere 110t obta i ned. 

Breadfruits are exported fI'esh by a ir from Guada 1 oupe to San tl¡¡al'tens 

-----~---------------~---------------~------~--------~ ------------_.---------
1. Dr A.K. Thompson assigned for three yeal-s on Technical Assístance for 

work on the storage of a number of commoditeis in the fresh state 
including breadfruits. 

2. Hillíam!l. \lil1iams (1973) Report on the operation of the Sto Lucía's 
Marketing Board and on matters apertaining thereto (mimeo). 



and l'Iere on 5a 1 e at a reta il pri ce of USS1 per fruit of about 3-4 1 b in 

weight. Though the market i$ probab1y 5mal1, the fact that the trade 

exists at a11 is an indication that it is e5teemed. There was a150 ioter-

is1and export from I-lontserrat recorded in Annual Reprots during the period 

1944-50'5, but tllis trade has dwindled. Sto Lucia and Dominica are 

thought to export to Barbados. 

TAnLE 

1944 

1945 

1947 

1948 

1949 

1950 

TABLE 9 

Exports of fresh breadfrüit from t~ontserrat 1949-50 

(no data obtained thereafter) 

92 bags (5ay 150 per bag) 01" say 14000 lbs 

31 " 4700 lbs 

20 " 3032 lbs 

60387 1 bs 

3120 1 bs 

5060 lbs 

T '.' J ' 1 2 3 h h 1 . f ' he research Viorr, m all1aica " as s own tnat ene oSHlq res,) 

breadfruits in polythene \'/rapping and chilling, but at a temperature a 

1 ittl e above 12°C to avoi d ehi 11 i ng i njury, coul d permit s torage duri ng 
" " tt'ansportation to market for up to 19 days. L,,, Subsequent viOrk by 

Harriott3 found significant changes in stol'age I'lhich depended for example 

upon the maturity of the fruits ilt harve~L for practical purposes, if 

fruits viere fully mature at picking but \'Iere allovled to tall to the ground 

a'fter pulling off the tree, a mean storage 1 ife of la days v/as possible, 

but if fruits werG immature and viere eaught this eould be increased to 15 

days Vlith the same post ha rves t storage at 12. SOC in po lythene bags. 

Entrepreneurs operating frOn! Jamaica 4 have hOvlCver found a \'!ay of 

presel'ving whole bí'eadfruits for sea tí'ansport to rlew YOI'k and to Europe by 

pal't roasting tbe fruit then a11ol'ling them to eoo1 completely befare pack

ing in barre1s and are reported to be estab1 ished in trade in this cOlllmodity. 

1. Thompson, A.K., Been, B.O. and Perkins, C. (197<1) Storage of fresh 
breadfrui t. 

2. Tholllpson, A.K., Been, B.O. Caribbean food Crops Society 12th 
Annual Genara1 Meeting, Jamaica pp. 120-124. 

3. J. Marriott (in press). 
4. 11:1' Domingo of Kingston and Hr Upl'lood of Sto lhomas. t.Jr Upv/Ood is 

reported to eore as well as roast bis breadfruits befare expórL 



The part roasting is enough to eoagulate the latex and probably to denature 

the endogenous oxidases. It is interesting that a similar immediate post-

harvest treatment is that of the traditional way in the Reef Island in the Pací-

fie by which breadtl'uit is preserved. There, after cooling, it is peeled 

and dried to be stored for extended period in the form of irregularly shaped 

biseuits 01' "nambo". 

It would be valuable te> refine this technique in terms of the times 

and temperatures giving the best economie eombination of low fuel use 

against improved storage and aceeptance on the market. 

In the Seychelles breadfruit sliced into r' thie!; sl ices has been dl'ied in 

copra driers from 4 days at 1200F and successfully stored in airtight con

tainers (Darrau, 1956), and in Ceylon 51 ieed breadfruits cut inta salt 

solution (~lb:1 gall) and then blanched in boiling water for 3-5 minutes hove 

been dried on bamhoa slats at 700 C. for 4-6 hours to 11 storable product of 

S-lO months durabi1ity. 

Tlle rw'"n.ration· aná use of breaáfruit flaur 

An extensive interest has develaped during the past decade in the 

preparation and use af flours far the part substitutiom of imported wheat 

for making bread in many countries whose climates are unsuited to WllE'at 

production. Dr. George Sammy, for the Caribbean region has been a pianeer 

in exploring the possibilities of substituLing sweet potato, yam and eassava 

flours partially for vlheat and has been influential in encouraging l'Iork in 

thi s di rect ion by home economi s ts as 1'1 e 11 as i ndus tri al i s ts. Howevcr, 

no 1arge seale regular use of non-wheat flours has yet, to the best of my 

knOl'll edge. accurred. As an extension of my Caribbean tour 1 visit<2d Dr. 

Teresa Salazar de Buck1e at the Instituto de Investigaciones Tecnologicas 

in Bogota, whase organizatiol1 has becn heávily ir.volved in composHe flour 

research and has nOI'/ emb¿¡rked on a training and development programme for 

the bakery industry in éolombia. 1 ,c\vhile it is likely that \'iheat flour will 
----------------------------------~._----------------- ------------------------
1. 

2. 

Sammy, G. (1972) The status of composíte flour research (Jt U¡'¡I, St. 
Augustine, Trinidad. Internationa1 confercnce on production and market
ing of composite flour, buking and pasta products, llogota, Colombia. 
Sammy, G. (1974) a model for agro-based industries in the LDC's of 
the Car; bbean Com¡nonv.'ea 1 th - Fruit and vegetab 1 e process i ng. Paper for 
Mínisters of Agriculture meeting CARIcar·! secretariat, May 1974. 
110rk at IVT Bogota on bread and pasta use of composite flours has be en in 
association with the Institute for Cereals, Flour and Bread, TND, Box 15, 
I~!,:,\"('r; i )''1í1fl. lln 11 ;¡nrj, 



become partially substituted for bread making in tlle not-too-distant future 

the substitution of wheat in preparation of pasta products by rice flour, 

with a small addition of soy flour is perhaps easier and will also be 

developed.- Pieraerts (1923) lquoted in Boi/ first produced hreadfruit 

flour and determined its chemical composition (as also of banana and cassava). 

Breadfruit flour has be en made in the Caribbean by a variety of methods. 

Detai1s of work by Otto Jensen in ~lontserrat ~Iho prepared a flour meal for 

uses in animal feed werc not availeble but during my survey 1 have collected 

three flour samp1es from Jamaica U'lrs Thelma King), I~ontserrat (~1iss Lashley) 

and St Vincent U-Ir J.J. ilegrzyn) respectively. lt i s agrc;ed by a 11 these 

workers that the use of a solution that will effectively prevent brO'.l'ning 

(presumably duc to the oxidation of polyphenols) is essential. flrs King 

uses lime juice as the anti~oxidant, 1,liss Lash1cy a solution of cotnmon salt 

and t~r \~egrzyn either 2% sodium metabisulphite or 1.5;; potassium metabisul

phi te. Mr Wegrzyn has kept sufficiently detailed records to enable him to 

COf11pl!te the prob:lb 1 e economi e cost of sma,11 seo1 e fl 0\'r prorllld i on. ¡ n hi ~ 

opinion, \'Iith a cost of hreildfnlÍt i1t 6 cents (Fr.) per lb for frpsh bre~dfrl1it, 

flour could be produced as a "factory door" price of 60 cents(EC)per lb. 

The only use of breadfruit flour in bread making so far see~s to ha ve 

been 
qualified in both bake\'y i)nd focd technology, hJS studied the use of lcI'015 

of substitution for wheat at 10~, 15: anct 20% lrvols. At lO~ an entirrly 

satisfactory 10af \'!1!S made and considered in no Y¡ay inferior to one bu,ked 

fram 100;; wlJeat flour. At 15;~ substitution an acceptable loaf could be 

m~de if tho composite flour \'laS treated in tho same \'Iay as a who1emeal flour. 

At 20~s substitution tilere ~/aS a reduction in loaf volume and quality. 

However, s tudí es ~Ien? made at Queen El i zabeth Co 11 ege, London on the nutri· 

tional va1ue of the 25% composite f10ur with tilo rcmarkable and unexpected 

result tha t the food' va 1 ue as measurcd by Net Protei n Ul il i zat ion \'las 

substantially improved in the composite flour over that of the straight \'Iheat 

flour.
3 

The amino acid composition of the breadfruit flour \1as also 

determíned4 but data are not avaílab1e to sho\'l the extent to ~Ihich the amino 

-----------------------------------------------------------------------T---~ 

l. Pieraerts (1923) (not read in original) A proposu de 1 'Arbre a pain. 
L'Agronomie coloniale, p.172), 

2. Bois, D. (1927) Les Plantes Al-imentaíres (hez tOllS les Peupl~.~ 
et a travC'l's 1 es age's. LechevaTif,r, Pads. 

3,4. SCc"app,'ñérlces to t11í5 reporto 

'1I:J 
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acids account for a11 the nitrogen content of the fJoul' so that plcotein 

levels asse5sed conventionally as crude protein must stil1 be treated with 

cauti on. 

Sto Vincent ha~ ordered a 5mall scale flour milI with the intantion of 

producing composite flours to commercialise the results of the research 

carried out. Assistance may \'/e11 be required in Uds development. 

1 Vlas informed that "some years a90" there was \'101'1: at the Scientific 

Research Council of Jamaica on breadfruit flour, but this \'las apparently 

discontinued. I was unable in the time aVi1i1ablc te track it dOl·m. How-
ever, work i5 currontly in progress again at the Jamaican Industrial 

Developmellt Corporation's Food Technology section under the dírection of 

l'lr Don Evans on tho productíon of a rango of non-ceredl flours, including 

breadfruit, l'iith ful] mechanization of tilo operation of peeling, cooking 

and mashing \'Ihicll are followed by drum drying. It seerns to be recognized 

that cooking or somo other way of destroying enzymes associated \'Iith br'o',m-

The: pu"ibil ¡ty of Ílyúloly"h 

of tlle stanh to produce glucose is ander co~~ideration, 

There has been interest also in usíng breildfruit flour as an ínt.rrmedÍclte 

for the production of alcohol, and quite rccently rks Thclma King prcpared 

a sample of several kilograms of flour in her kitehen (by her lime juice 

mothod) for sendí n9 to the U. S. A. for study for th i s PUf¡JQSe. 

In Barbados there are ambitious long range plans to develap the bread

fruit as industrial erop on a substantial seale. A team of FAO personnel 

have been assemblíng guesstimates of productivity, based on sample surveys 

and enquiry from o\'lners of existing trees. l The figures have still to be 

subjected to scruti ny by a loca 1 assessor but it í s sug<Jes ted tha t under 

favourable "wet" conditions that 30,000 lbs per acre of fresh breadfruits 

per year might be obtained and under "dry" eonditions 15,000 lbs pet' acre. 

l-Iorking on 3 shado\'l pricc uSing t.he cost al ímported ~Ihe~t flour, it i$ 

being suggested that this Vlould allow - after taking off the costs of flour 

prodJction - a production cost per acre of Barbados $2GOO under lVet, or 

51300 per acre under dry,eonditions for the ral'/ breadfruits. I am not 

a~lare of the extent of the data to back up these figures nor ha ve any 

deta il s on Barbadi 3n Hork on breadfruit flour product i on. 
--_______________________________ M. ___________________________________________ _ 

1. The FAO team working on breadfruit for inclusíon of a project for the 
1978-82 five year plan is MI' Aart van Minrlen, Agronomist and Mr Frans 
Teutscher, Associnte expert in Food Technology. 



1 discussed possible uses of breadfruit flour with Professor Gonzalez 

at the Food Tcchnology Lilboratol'Y at Río Piedras, PUCt'to Rico. He stresses 

that, in his opinion, cassava flOUi' is a more suitab1e íngredient for 

cOl11posite use\han breadfruit because of the lO~1 amylose content of the 

breadfruit flour but that if breadfruit flour can be produced by a 

sufficiently cheap process - which will pl'obably have to involve sulphiting 

and if possible sun drying r.ather than usíng expensive fuel, it may be useful. 

r10re work neeas first to .be done on possible anti-nutritional factorsaf 

such possib1y cheap-to-produce pl-oduets befo re their food use should be 

encouraged. 

In I3razil 2 breadfruit starch was found in general to resemble that of 

s\~eet potato and cassava but the starch grains \'Iere like tl10se of rice. It 

is be1ieved it might find a use in textile manufacture. 

Other uses of breadfruit as human foad 

In the wvr k Cái f "jüu uut "jii Tri"ddaJ by Dr Sóllí:;W "it 'HÚS cür,side) tJ Lhat 

one of thG mQst. pro:-nisins; uses for breadfruit \'/i:I.S in the rranufacture of a 

breakfast fooó. A product was developed cO"lprísing 40;;' lJreadfruít starch 

together \1ith soyabean f1 our and fl Ollr of otller 1 egumi nous pul ses. These 

were processed to drum dried flakes, flovlever no manufacturers came forWilt d , 
01' sh0\1ed interest. 

Breadfruit chips ha ve beeo prepan::d alld are marketcd, r understand, by 

at least three firms in the Caribbean reigon: Sunshine Foods based In 

Trini dad and Barbados, Ha 1 i day Foods of Vi eux Fort St LuCí a and Fritos. I t 

have not been possible to fol1ow up these leads in the time available. 

Breadfruit chips have becn made domestically by ~lrs Th¡,lma King in Jamaica, 

and 1 have a súmple. They are rather tough - these w",re made \~itliou t pre-

cooking the tilín breadfruit slices before frying, tlhercas DI' Sammy maintains 

that an accept¡;ble substitute for a potato crisp can be produced if the chips 

are pr·ecooked. In PUel'to Ri.co (Pl~ofessor Jordan r·lolcro) said tlle best chips. , 

---------------------------------- ----~--------------------------------------
1. Berrios, M.L. and Gonzalez (1971) Extl~action, pUl'Ífication and amylose 

content of sorne starches. J.Agricultural Univ., P.R, 55, 263-4. 
2. Ernesto Tomasquin ct al. (1969) Estado de Amidos NacTonais. Revolucion 

Industrial, l31, 22. 



can be made from near1y 50ft overripe breadfruit. 

A s tudent from Donl'i ni ca work i ng in Tri ni dad 1 undertook a s tudy as part 

of a postgraduate diploma, on the canning of brcatifruít, His final method 

consisted in slicing, blanchíng in steam, cannin'J in 1.5% brine and retorting 

fOI' 20 mi nul.es at 15 1 bs/sq in (250°C¡ fOl' 20 mi nuLes. Some breadfruits 

are knO\'m to be being canned now in Dominica and it is probable that this is 

an llpplication of the Trinidad research project. Dr Sammy cnnsiders that 

the chicf proo1 cm ~Iit.h tire product is the uneven tcxture IVith a tendency 

to be .mushy in the more porous part of the "fruit", 2 Bl'eadfruits have been 

canned since 1973 aft€r beíng pl'ocessed and are exported to London and New 

York by Jamilize Frozen f'oods Ltd. 3. 

The prospccts fOl" cormnedcal dchydratioll of bl"eadfruit llave been studied 

inCa 1 iforni a by Recve. 4 

A vr>ry Dttractive canclipd product can be lliade from the maje inf10rcscence 
r 

of the bn2dufrui L aS ¡:~ GO¡i¿; in se:,,;;:: .}rc~s 8f th!2: South p¿.('ifi('. J Mr~ King 

produces c¿:ndi::d bre;Jdfruit IIs\'lOrds!! in aamaica ene a sdlll}Jlt~ has beefl obt¿¡ined. 

If bt'eadfruit Vlí!l'R to be grown as a commercíal cro~ the col1cctior. and 

candying of other"ise vlaste male illfloresconcEs could be a useful minor 

industry. 

------r-----------------------------·-----------------------~----------~----

1. Lubin, fUI. (1973) The canllin!) of breadfruits (ArtocarplJs communis) 
in bri 110, Thcs i s undrrtakcn ilS part ful fi llment feir-fJieclu'illfrréaTíons 
for the post graduate diploma in Food Teclmology, University of the Hest 
¡ndies. 

2. The fruit of the ol'cadfruit 15 in fact not (l fruit at a11 but a syncarp. 
3. A.S. Johnson, ex-I'¡;lnaging Director, p.c. Ik Selvin Carnpbell is the 

present Manilging Director. 
4, Reeve, R.I1- (1974) Economic Gotany 28,82-96. 
5. '·lass<11, E. and !larl'au, J. (195~)' Pacffic suiJsistence crops - bread

fl'vit. South Pacific Contmission Quarterly !lulletin .:1.(4), 24-6. 
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CHEMICAL CmlPOSlTION ANO THE NUTRITIONAL VALUE OF THE BREflDFRUIT ANO 

BREADFRUIT PROOUCTS 

There have been a surprising large number of determinations of the 

constitution of the bt'eadfruit, Data frol1l a11 the pub1 ished record, which 

have be en located are presented in Tab1e 10· follO\ving in which a11 the 

data are presented on a dry weight basis as wE!ll as on a Vlet weight basis 

whcn oríginally published in that form, It Vlill be seen that, on a dry 
weight basis the reports of proteín composition vaJ'y from 3.75% in Peters, 
1956 to 7.92% in the data frol1l It\CAP, It seell1s probable that nn average 

proteio content of somewhel'e between 5,5 and 7% on a dry \Veight bas i5 \vou1d 

be a reasonab1e figure to assume as él basis fol' cthcl' computations. 

Net protein uti1ization (NPU) was assessed for silmples of ~Iheat flour 

and a composite f10ur containing 25% breafl'uit sent from Sto Vincent for 

analysis at Q~egn Elizabeth CQ11ege, London ~~ 1974 ~ith the fo110~ing 
resulto 

1007; vlheat f10ur 

/5~1, wheá t tI our 
+25% breadfrui t 

NPU op 
35 

4/ 

NPUst 
36 

NDPca1s~ 
4 

I 

"From thosc results, the composite f10ur compares vcry favourab1y with 

the whcat flour sent from Si, Vincent. 1 would be more sceptical of tile 

results except tha t \Vheí) Derek ~'i 11 el' and 1 di scussed them i 11 Ju1y, we 

decided to have them rechecked, and this is the final'result." 

The amino acid compocition (FilO, 1968) is as fo110IV5:· 

Amino aci~ Level. (mg!g~~) 

Isoleucine 419 
Leuci ne 436 
lysine 363 
Methionine 75 
Phenyla1anine5l<l 
Threonine 425 
Tryptophan 111 
Va 1 ine ' 483 
Argenine 306 
Histidine 100 
Alanine 244 
¡; .... ,o,"ptir (lrid Il 7 f; 



1 ¡ 
1 ¡ 

H,)j ~ ~;¡I'C 

contVllt 
J. 

Dl·Y 
"\1Hel' 

1 

9').11\ R~eyc.l;¡'}4 (al 

Reeve,1')]¡j (b} 

ne~ve, 19/·t (c.) 

Mili!')', PI;;9{d) 

O.J~ 99,JS l.l.l 

99A9 L,I 

67.8 
le) 

Pursl'glo'ie 19(,1)" tu} 75.!:J 
le) 

Massa 1 t. f.alT<l1J (d) 10. O 
1954 (e) 

f'HN5 195G(w!wh' (d) (\0.0 
frí'sh tucadfr.,H} (e) 

rete"S 1955{'llil~:bo'(d) e.o 
bistuih) (el 

Th01hpSOl! ... t alJ 97~ 
(iffi"lAtun: fruit) 
l 'fit' fruit} 

lhomdS 1%9 

Koppilar, 1951 

f'8. } 
6$,6 

(ti; 7S.5 
(el 

(d17Ü 

Wegrelyn 1977 
(breadfrvit flour)(e) 

lhompsoo 191" 
(HáwaHan - less 
ripe breadfroitsJ 

Thomflson 1,111 
($arnoan ripc 
hl't:adfruits) 

(d) :'/1_18 
(el 

(d) 73.11 
(e) 

J1 ,: 
1(» 

Jil.O 
Jao 

?I'.O 
1('0 

GB.J 
6/.4 

?.? 

i!4.~ 

lOO 

26,3 
)('<) 

;Ji,S2 
lOO 

26.89 
lOO 

INCA?/1tN!,J 1961 (d) 13.3 2],7 
RéfuSé 32-: 10,; 

'LV 

{a} frrelc clric1 mñteriai 
(bj Orír-d 111 i) VMUUf'll OVln at (¡:jce 
(t) Oricd tt 10t,G( 
(d) Dat .. '/'1 a Wtt \.ll"í-r¡ht bJ~i', 

o,m 

O.bS 
0.74 

(el D.Jta un B drj V{lgt.-t t;.','Í,; (";)t": fi>jut't's 
préStnte:J in i:dli(~ '1f(' (.tJnllf'r$10:lS to 
mogture-frt:'e r,js\si 

Cl'ud\' 
Ilrotrin 

!. 

7.6.1 

63 

1. 34 
4",16 

1.3 
$,31 

0,75 
1,75 

4.3 
-10(,7 

,<)4 
7 _ Jg 

1. 31 

2.53 

rn.,j" 
f lb! ¡> , 
6. )0 

b ,?] 

6,10 

r"d,()
h}~t','t!' 

1,5 ,7.82 
4,';1- 11I'.N 

1.8 ('0,1 
7.JS ti;:;,,]!, 

2$,D 
FJ,Jl 

lo? 12.$ 
('.(! 72.5 

4.7 72.0 
ILlS 7$,3 

[lo!> 
67.7 

L 11 21. 95 
.. ..,~ 53.':6 

¡.51 1.20 21.~n'" 
66.69 J,7$ 4.78 

1.57 0,97 
$,84 3,1;0 

9 21+ 
34,25 

1.3 1.8 20,1 
$8.54 son 1.92 

RfHRUlCtS 

f.,t ti)",,'¡ ,,1 
¡",d ter 
{.¡<;I; } 

2,f,) :U~9 

2.11 3.9':-

2,2\ 3.21 

0.31 ,:3 
0.'l(, J,t'.' 

O.S O.B 
2,01 .I,JF 

Lf, 1. 7 
O,;;, [l . .J(.' 

O,ft . n,iS 
2 .5 .~<75 

2.1 4,2 
2.2$ ,J.;"5 

0.51 0.79 

1.06 

0,1'1 
0,45 

e.51 
1.89 

G.5 
7.1á 

1. 15 
4.77 

f(l,,\1 

{,llant'$ 

/leo ;'pL 

100 
J)) 

el 
35(, 

(.~.. I'llo$~ 

):1"/ ph,)t<: 
lllD:JllL Plq / 

4. 
~s 

'0 
no 

118 

\00 9::\ 

62 ,., 

2B 
140 

13 
J< 

40 
176 

YOppi\M"G,R, {1~51) Poon~ 1,]t',(c11.I-1"9. I\t, n:H;'. 
Massal, E, t; e~Ha'j, J. (l'3Y,) SoPiP::.Q.aull. <1(<1), 24-6, 

fp'· 
1)1<1/ 
ll:::ylf> 

s 
" 

0.5 

8.50 

Yit/!:1l1ttS 

Vit.A i~(lu.Jl!' 
cllokc>d rip~ et 

Vit.r, ~Ou. 
Thídlllln (',15m .. 
Rib'fI O.03ll'.g -
Niadn 0,9 
,Ascorhir ar id 

¡:"i9Iw('~ qivC-ri 
al e .'s. in f.lJs· 
1. Barrau 1954 

ViI..¡\ 20 'Jo 

Bl 0.09 n:gJiOC 
Bl' 11.0F rofl(),

Niacili 0.8 
VH.C ?l.0 " 

Thidlf,.O,l 
Ribo'n 0.::16-
Niad,., O.Z 
Vil e 29 mg!l~ 

!~i1lcr.Ln. (l':P)j ú,;f'nic,O) 8i,h,j! !·"J$.UulL r,il, 5. 
P"ter", ¡',t. (D'.')) !'l: 1c·1¿'_f, ,LLO. l')(JI) S·.-r·~{ .. (J.8v;J. 6(Jl {j·2. 
Purs.,')lcJ'·' J.t:. (l1U:) Tr'¡ric·;i en :,;;: ~)i<:'.Jlyl('d(]ll" IJ pp.311-¿¡6, 
KV;:"C, tUl. (LFtl) ((011-:- ¡",L- 7"(1;: ;'l-'Z,~~-- .-~,-~ 
Ttl';.r)"\,C.A. (l'j'A) Imli"" hrl

o

: \1{4), 27, 
lhorrf1:.on. A,roO, [;"'_h, 8,0, ~ h.di'¡~, C. (1"91>1) >op.llJ}ric.(hín.} :,I{J),40r-1S. 

P."r,hCilliow:: cL1)m Ud d,1til Wll~ Clfl ¡; DI'y 
wcight bil!;is but U\i\l ¡5 ohviollsly fln el"r{;r, 

Tb.;w ,J";)" , 1\,1'., (l']ft,¡ (fl1f' I",[,,[>(,r) ArJl,P(I'.¡¡,'~,,<ii (Y¡J,$te. ._-
$)loll.c·(.n',':l.~;. ,l. (1~/() ';¡,¡'l,~ Ci'I!l", í4 (1), lt,~J'J.I\I\D SI¡úiU'·"li1ug!as.,1 ,:¡nd 

ti.)rt, R.A,o" J. (191fj) fOr""'~ t1i-~df"J. ¡'¡.\~k¡ns. london. 
Wl'>jn:zyn. ,J. (1971) p..r<;.OJH"r-tV. 'u"r.¿:at'\Oo. 



Dr Robcrt Luse has kindly provided the following notes 011 the nutrítional 
value of breadfruits as indícated by the data n 01'1 ílrovided. 

" Unfortunately, the published amino acid composition for 

aceadfruit (FAO, 1968) is based on but a single sample, so there 

is no indication of genetic and environmental variation. llowever, 

a:::ccpting the limitation of the d,,"ta, it is clear that breadfruit 

has a considerably higher content of the essential amino acid 

lysi~ than does wheat Cat least twice as much as flour). This 

undoubtedly e;;plains the approxil'1ate 50% increase of nutritional 

value of the wheat-breadfruit composite flonr compared ,1ith wheat 

flour alone. 

Breadf'ruit also semas higher than ,.¡!1eat flaur in content" 

of several other: eSSefl ti.al amirlo éicids '; isol~ucíne, ph..:=r(i1ü. J.ít 

nine, thre~nine and valine (and possibly t"rypto¡chan). Indeed, 

its ratio of essential amino acids to total amino acids is 50% 

hlgher than that in wheat flour. 

Tn rnmpAriRnn with other ROUrces of calories in the 

tropical diet, eog. ruilled rice and sweet patato, breadfruit 

WJuld alGo scom Guperior as regards to the essential amino 2.cids 

listed above. It would seem t thou(''- data are fragmentary, to be 

a much poorer sOUJ:ce of the sulfur ~. il10 acids. Ii its protefn 

a:mtent is actually 2.2% for a flour a'e 12\\ moisture (Haurifoods 

Ltd. data, 1974), it proves a poor sourc"~ of conceni:rated protein 

~f. wheat flour at 11% protein. milled rice at 7%, sweat potato 

a t 3.8% - all 12% moj"sture). 'fhus it can be said to be a dilute 

SQurce of good quality protein. It then becomes él mat1;er of 

finding a proccssing step to concentratc tilis protein, though 

OJmbining it ,vith a more concentrated sourea of protein such as 

~eat, where its higher lysine content can enhance the nutritio

mI value of the product i8 an excellent proposaL ~lore should 

y Notes kindly prOVided by Dr. R. Luse, CIAT, on figures obtilined during 
the survey. 



be done to determine accurately the amino acir.1 content of bread

fruit flours, so as to obtain the basis for preparing a nutri

tionally optimal bIend of breadfruit v¡ith \,'h8at." 



BREADFRUITS FDR MmlAL FEED 

Breadfruits are fed ra\1 to pigs in Polynesia, often over-ripe. l A 

similal' use is widely practiced in the Caribbean. Whereas brcadfruits in 

the state considered fit for human consulT<fltion flwy sometimes, when in glut" 

be cooked before feeding to pigs, this is apparcntly quite unnecessary aod 

several respondants regularly used fresh but over><ripe fruits. 

Since gluts of breadfruit are highly seasonal, the storage of breadfruit 

for stock feed by a cheap method has obvious attractions and the development 

of silage using breadfruit in Jamaica 2 could well be followcd up if supplies 

ever aga i n exceed demand fOI' human use to aleve 1 Hhere tile: sol e prob 1 elll 

15 to avoid waste, It may a150 be socia11y difficult to rapidly expantl tlle 

di rect human use of breadfru i ts for sod 01 ogi ca 1 rcasons ,and tilo use of expanded 

production for animal feed as' an altcrnative to the production of floUl" for 

incorporation into bl'ead or pasta may be a possihie aiternative or pal'ai1€l 

develo[lnlent. For animal use the concept of a least cost supply of calories 

will be overriding. In 1850 breadfruit in the Caribbean was used almosl 

exclusively for animal feed. 3 

In the Caribbean, if bl"cadfrllit P"(lou¡:tion i5 to be strongly 5tin\ulatc:d 

there is a limit to hOI'! 10\'1 Ii price might be pilid, eVOI1 for l1ilful'ally droPP0d 

and collecied fr'uits (which Hould be expected tú be \'Iorth much less than tho5C 

rec¡uirino hand harvE'sting.) Jt is reasonable to think of about half the cost 

of wheat flour as the economic value of the ra\, material 011 a equal-calorie 

bas;s, at which production for animal feed vlOuld be attractive. As a shadow 

price,planners in Barbados 4 use the cost of cassava meal 01' chips for 

con s i deri ng tha economi es of breadfrui t fOI' anima 1 feed. 
-------------------------------------------------------------------------------
l. Miller, C. (1929) Bishop Huseum Bull. 64. 
2, Anon. (1960) ~1inistry of Lands Bulletin Investigations for 1959-60. 
3. flm'/ard, R.A. (1953) Scientific American (r'1arch number) 88-94. 
4. Personal communication Mr Teutseher. 



The production of a crude breadfruit biscuit similal' to that produced 
1 . 

in tlle Reef lslands and known there as "Nambo" might be able to be developed 

as a simple rural technology to convert the perishable fresh product. 

Nambo ro tiler thol1 fresh breadfruit mi ght tllen be purcha sed and, dependí n9 

upon thei r qua 1 ity, be mi 11 cd elther to a f10ur for hum~n consumpti 011, or, 

if sub-standard, compounded into animal feed. IIn obvious advantage in 

encouriJging farmers to carl'y out their primary (del'latering) processing is 

that this reduces transport costs and should also be able to be price 

structured so as to·give a share of velue added to the primary producers. 

Severa 1 fal'mers, shol'm the account of dryi ng i 11 . ti1e !leef 1 s 1 ands, \-¡ere 

enthusiastic about the opportunity to ilvoid Viaste in tllis way. 

In countries Vihere serious consideration is being given to the use of 

cassaVil grown on a large scale on flat land f·or feed production, there may 

be an interesting possibility of growil1g breadfruit trees on nearby híll 

slop!,s in need of protection and too steep for arable erop mecnanisatian. 

The inLprilction of agrículture and forestry fol" rationJliscd food production 
. ~ 

is discussed in üeoth in Bcno, 8eal1 and Cote (1977)~. 

Since breadfruit produces milinly in tlle \'Jet SQ¡)son and at that time the 

cassav~ \-dll be mc'!'!> diffir.ult to harvest than in the dry period, thel'€: 

during the wetter se<,<:on and Cllssava in the drier seilson. That breadft'uit 

might utilize 10nu not suitable for higher priced craps, or be uscd in mixed 

economí e fore~ts 1·tr)u1 d give it a potent i a 1 advantage over otller carbohydrate 

sources. 

--------~---~-~------~----~--------------------------- ------------------------. 

1. Teddel', J.L.O. (1956) South Pacific Quart.f3u11. ~(3), 21-22. 

2. Bene, J.G., Bea11, fU,). alld Coté, A. (1977) Trees, Faod and People -

LandJ'lan¡¡!1.('ille,n,t. j n the T)'o~i es. IORe Pub 1 i cat i on 084-C. Ottawa, Canado. 



PRESENT AND POTENTlI\L t4EDICINAL USES OF BREAOFRUIT 

In the Soutll Seas the leaves and the latex are l/sed medicinally.l 

The leaves are pounded up with ferrousoxide and are used for curing fungal 

infections of the mouth (thrush) in Ha\'laii. 2 Theobald3 also reports the 

use of pounded leaf buds \"Iith red earth and smearing the mixture inside 

the mouth for thrush. In Trinidad I obtained information from t\'lO 

independant sources4,S thatthe leaves of breadfruits are l/sed to make an 
i nfus i on for the re 1 íef of hypertens í on and a 1 so for the trea tment of asthOlil 4

. 

The more precise accounéindicated that il slightly yellovlÍng leaf should be 

broken up and used to make an infusion \~ith vlater "in much the same \~ay as 

tea" and tilat une Clip uf this tea should be tak",n eVet'y morning ror just 

three day'. 

In Hawaii the l¡.tex is aJso used for external skin disorders and as 

l · 2 a clewlng gum and similar uses have been mentiuncd by several informants in 

the Cari~bean and Guyana. 
is used for treating scíatica. Tlle latexis col1ecied fresh cnla a catton 

pad whic¡' is th"'ti uilll\Jag8d so as to be heló as ¡¡ pad against the spine of 

the sufferer. Herbst 6 provides infonnat ion on uses of breadfl'uit fur 

different medicinal uses in the Gilbert Islands. "The latex col1ected from 

tilo base of the stem ís díluted \~ith one spoonful of raim'¡ater and used as 

a remedy for diart"hea. For afflications of the inner ear fou)" or five young 

leaves are crusheú tind thG extriJ.cted jUiC8s ¿H'e poured into the €i:\r, or u 

young ieaf may be l'Iarmed and pushed into the ear canal .. Five to seven young 
------------------------------------------------------------------------------
1. Massal, E. and Barrau, J. (1954) South Pacific Quarterly Bul1etin 

4, 24·6. 
2. llandy, E.S.C. & Handy, E.G. (1972) Native plélnters in Ola Hawaíi • 

their life, lore and environment. Rerniee Sishor Museum Bulletin 233. 
3. Theobald,W.L. (1976) Bull.Pacific Trop.Dot.Gdn. 6 (1). 
4. Nrs Nartha Fredericks (mGt on an. aeroplane) of ',)"inia. 
5. Mr Bristol of Point Fortín, South Trinidad. 
6. Herbst,D. (1953) BulLPacific Trop.Got. Gdn. 3, 2.6 Report from the 

Gil bert and E 11 ice 1 s 1 ands. Part Ilo .-
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lcaves may be eaten to counteract food poisoning. The leaf buds of te mai 

are chewed and spat on to a pi ece of e 10th I1hi eh i s 'then squeezed i nto the 

eye to treat eonjunctivitis". 

That the latex of breadfruit should be phunnacologically active is not 

surprising but investigational l'Iork on tho active chemicals eoncet'ned needs 

to be done si nee none llas yet been reported fo1' th i s spcci es. The 1 atex of 

tho c10501y related Jackfruit has beeo studied and is said to contain 

acetylcholine, I,hile that of tile {airly closely ralated ~loraceaeous genus 

Antiaris,at least of A.toxicaria, tile Upas trce of Java, is a powerfu1 arro!"1 
poison. ,2 --~ 

The monkey breadfl'uit (Ar:tocaryus 1ak().C!.~.hil) I1hich is rc'ported at Kel'l 

to occur in Guyana as v/ell as in Asia, has becn used to contr·ol tapeVlonn 
. f t· 3 1n ec lons. 

------------------------------------------------------------------------------' 
1. Lin, R.e. (1957) BritJPhamacol. 12, 265 (Not yet read by reviel1erJ. 
2. Seeman, B. (1868) Flora vitiensís, -, 
3. Sandhandharak et al. -~\196Tr·-(lfó"Cread by reviewcr) (In Reeve 1974). 
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