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The Cultivation of Root and Tuber Crops 
in the Caribbean Countries: Report on the 
1985 Workshop of the Caribbean 
Collaborative Agricultural 
Research Network 
Theodore U. lergu.son* 

Introduction 

The workshop attended from the Bahamas,a','is by representatives 
Barbados, Belize, Dominica, the Dominican Republic, Grenada, Guade­
loupe, Marti ntqutIe, (itlvaa laiti. Montserrat, St. Kitts-Nevis, St. Vincent 
and the (irenadines. Trinidad and lobago, the Netherlands Antilles, and 
the United States Virgin Islands. Iv o regional research organizations: the 
Caribbean Agricultural Research and l)ehDlptncnt Institute (CARDI) 
and the Jni vrstt o ' the West Indies (W\\ I) were also represented. 
Representatives were present from the ,poSt01ring institutitns: Centro
Internacional de Agricultura Tropical CI'l.VI. Centro Internacional de Ia 
Papa (WIIP), International IntitutLfe ol ropical Ag4ricUltu IITA), and the 
United Nations 1eonomic ('mmissiol I'mr Latin America and the 
Caribbean (tUN CLAC). Other InstitltionS represented at the Workshop 
weore thc Caribbeatn Comnit v (CA RI(ONM) Secretaria t, Food and 
A.gricultIrC ()rgani/ation of the t 7nited Nations (FAO), Canadian Interna­
tional I)ee\Clop.ent c etre (II)RC), l.uropean Economic Com­
munits ( I.( ). aid Centro Agron6mico Tropical de Invcstigaci6n ' 
F-nseiian/a (('A I11 )(see Directory). 

S(-' Ht~l i'l t. v~' Indies. St. Augustille, "rinidad iTMbago.[Ix iitl 4t)fthe \Vest +lI 
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Background
 

At the meeting of directors of agricultural research of the Caribbean 
Development and Cor"perative Committee (CDCC) countries held in 

Jamaica in December 1984, it was agreed that a Caribbean Cooperative 
Agricultural Research Network be established. The directors further 

agreed that root crops be selected as one of the commodity groups to be 

included in tile proposal for the Caribbean Cooperative Agricultural 
Research Network. 

The directors of agricultural research requested tile cooperation and 

assistance ot the three international agricultural research centers involved 
in root crop research (CIAT, CIP, and IITA) in the development of this 

commodity network. The international centers agreed and sponsored tile 
workshop in association with UNECLAC. 

Objectives 

The major objectives of the workshop were: 

The identification and definition of common regional problems 
limiting tile further development of root crops in the region; 

Evaluation of tile potential for further development of' root crops in 

the Caribbean region; and 

The development of a program for regional network activities 
including research exchange, training, and technology transfer. 

Organization of the Workshop 

CIAT organized the workshop on behalf of the other sponsoring 
institu'ions. Dr. Theodorc Ferguson served as consultant to the workshop, 
advised on the preparation of country papers, and prepared a regional 
background paper. UNECLAC assisted in the 'unditig of some country 
representatives. Local arrangements in Guadeloupe were made with the 
'nstitut National de Recherches Agronomiqucs (INRA). 

Workshop Activities 

The opening sessior, of the workshop was addressed by Dr. Lucien Degras, 
representative of INR.,. who welcomed the participants to Guadeloupe. 
Dr. James Cock spoke on behalf of' the three sponsoring international 
c,nters--CIAT, CIP, and 1lTA-and outlined the objectives of the 
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workshop. He indicated the commitment of the centers in assisting with 
the development of reot crops in the Caribbean. He also thanked Dr. 
Degras and INRA for holding the workshop in Guadeloupe and for the 
excellent local arrangements. Dr. Carle Walter, in his capacity as 
representative of'UNECLAC, reviewed tile development of the Caribbean 
Cooperative Agricultuial Research Network and helped place in perspec­
tive the objectives of the workshop. 

Following the opening session country reports were presented by all 
participating countries except tihe Netherlands Antilles. On the second day 
of the workshop CARDI zand the UN\VI presented reports on their research 
and training activities in tropical roet crops. The consultant then presented 
a summary paper which gave a comparative analysis of national root crop 
production and research needs of the Caribbean. 

The workshop generated much discussion among workshop participants 
and led to the identification of many areas of common needs in research, 
training and infornmation exchange. Country representatives were asked to 
indicate their countries' interest in a list of possible project activities. Their 
responses are given in Table I and indicate that a Majorit\ of countries 
were interested in project activities involving cultivar evaluation, improved 
postharv st systems, %ampropagation, and training. The general meeting 
was, however, unable to arrive at an acceptable Str mna ry position and 
agreed to appoint atcommittee to develop more fully the ideas discussed 
into broad work-areas for possible network activities. The committee 
consisted of representatives from: Barbados: Dominica: Guyana; St. 
Vincect and the Grenadines; the Caribbean Cornrnln nit,, CARICOM) 
Secret:.riat; UNECLAC; and the workshop consultant. 

Vhe committee met on 10 July 1985, and agreed to the following work 
areas: 

Improving the marketability of root crops by introducing and/or 
developing cultivars with improved storage and handling characteris­
tics. improving storage handling and packaging techniques, and 
developing processed products; 

Improving the propagation and production technologies for root 
crops and, in particular, for varns and potato; 

Reducing the incidence of pests and diseases of root crops; 

Training research scientists and production personnel; 

Increasing the exchange of information on root crops between 
participating countries; and 
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Holding workshops and exchanging scientists. 

The project activities identified by the workshop will be developed by 
the consultant into a proposal for the establishment of a regional network 
on tropical root crops. This proposal will be presented to the sponsoring 
institutions for their consideration. 

Table 1. Countries' interest in %pecific project actiities. 

Proposed piwolct actimtf Countries 

indicating interest 
(fo., 

Collection aint. !mi enance of elite gerlipltsit 4 
Developmenit of iiprosed s.stcnls of %ar1n1(lio)ioICU spp.) 

propagation 7 
Seed potato production 4 
Yam cults ar ealuattion 10 
Ss,,et pofato (Ipomoca /hataai) culivr Cerluation 10 
Cassasa .flonuhoi spp. cultiuar e alutation 8 
Potito (.A ntian tuber, iimIO)gertnplasrn 6ht e'aluation 
Control of sseet potato hoifr (ltu p mi fpoiIlo.iau -

Control of ',\eet potat %%ee II (( Ilat hont1,1rari( so 6 
Control Of nenatedes .lhthIirh', tic'"pp.) In sano' 6 
Control of aithraci,o. (Gl,Iopiar'//u tin dl/u in Nafis 6 
Studies on li. chitratferlition ind ,onltrol 

of %at i i riise 2 

Control of f.iilia hitill isease 3 

Integrated peS liei cuitr1t0i i1 potaIo 5and Le 
The deOClopient of ilnproCd Lultiral iletltods 

for root crop pridUitt oll 8 
Flsiluation of storage iieth Kis of root crops 6 
Handling and packaging tcchlnique, for root crops 7 
Root crop processing 9 
Traininig of rtsearch sci.efiist, 9 
Training of proifuctii persontlel 9 
Information discoiliiilatioii id eXtlItge 5 

Spanish Summary 

Reuni6n de Trabajo sobre Producci6n e lnvestigaci6n de Cultivos de 
Raices en el Caribe 

Representantes de dieciseis paises y dependencias de la regi6n del Caribe 
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asistieron a una rCuni6n de trabajG en Guadalupe los dias 9y 10de Julio de 
1985. Tarnbin Cstuvieron presente rCpresentantes de dos organizaciones 
de investigacion rcgionalcs, de otros institutos v de las instittuciones que 
patrocinaron el evcnto, a saber. CIAT, CI 1, II'IA NyUNECIAC. 

Esta reunio6 ,,c organiio ,t raiz de otra rcuni6n llevada a cabo en 
.Janiaica, Fn I)iciinhre dc, 1984, en la cual los directorcs de investigaci6n 
agricola ic lo- pai,,cs dLcl C(aribbean Devclopmnen and Cooperation 
Cornmiittee (C.I )C( cepl,iSCr dC aIcuCrdo en 1a neeCeidad ICestablecer 
una red colalborativa tiC inUcStigaii'm agricola en cl ('arihc. 

tIc 
dCfinicIn icd 1o prblea, regiona~l, palra tin 1 0uturo 

Los objctiv., tincipale, dC C'ia n'Ctlll(Hn irahajbio coit,'iPtijron en la 
dCsarrolle de los 

culti , Lt: raicsci, cl le ait eva ictio dcl potcuial Lie desarrollo de' hCi 
'IlUL611os: cl plaitIea IitlIo dc til prograIna parai las actividades de la red 
regional qtic inCluyCn iuvestigaci6n, intercambio, capacitaci6n y transfe­
rcncia de tectiologia. 



Root and Tuber Crops in the Bahamas 
Leon S. Smith, Ghaly Swann, and Kenneth Richardson* 

Introduction 

Tropical root and tuber crops have always played an important role in the 
Bahamian diet although maize has traditionally been the main carbohy­
drate source. A change in eating patterns over the years has resulted in a 
decreased Consumption of tropical root crops as Bahamians use more rice, 
pasta, wheat flour, and white potato (Solanun ttdu'rosutn) for their 
carbohvd iate souee. 

A national efltort to cut the food import hill, pegged at Bah$ 1501 million 
per annum, has led to the initidtion of programs to Stimulate the local 
agricultural economy. I he goertnmlelt has set goal!; for self-sufficiency in 
basic food crops that can be groxn cconomically. (Certain priorities have 
been cstablished. One of the major govcrlimcnt objectives in its agricultural 
development plan is to "diruct ontr research efforts towards improving 
production off grain legumes, and root and ttber crops." 

Socioeconomic Patterns 

Most lBahamian larmers have rcceled primary school education. Re­
centl , there has e been more prolessional people becoming involved with 
food production as a sccond career. In addition, many of the farmers arc 
equipped with other cational skills such as construction and mechanics. 
Moreover. special skills were ac u a few of the farmers by workingnired h' 
on large lai+ms in the I 'nited Statcs on contract. [lie more successful 
larmcrs carn from BaIhS1,(11)O to [lahS50,0)( per anlnu. Inde the 
existing methods Of practiced cultivatln, flarmers canc rlln approxilately 
Ilah-lt$5000 ha. 

* DtepaIrtlme.nt o)l .Agrictulttirt'. ,(). tti\ \-1)25. Nas, , Btthal mas,. 

1, Fxchang rate: IBahSI.00 " t:SS t (101984). 

http:IBahSI.00
http:DtepaIrtlme.nt
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Root and Tuber Crop Production and Constraints 

Cassava (Alani/it es'ulenta)and sweet potato (ipomnoea liataias) are the 

most popular of' all root crops cultivated, but land areas for aily given 

crop rarely exceed 0.4 hectares. ('asa a is usLal\' lound growing in 

association with pigeon pea while sweet potato is usually grown in 

monoculture. ()fthe aroids the .Vatthosonia spp.. localiy referred to as 

cddoe Isiel, rc the most widely cultiv\atted. 1hI ('Iolo'asia spp. are not 

popular with Bahamians. One Ol the litniting ltactors in the production of 
good qulity roOt crops is the lack ol consideration given by the farmers to 

the crops' nutritional a d phytosa ,itary nccd.s. Root crops are, for the 

most part, plantcd on marginal lands hut cven vhnc planted on more 

organicd plots they are ,till left uLiattcndcd. NI any l"'rmcrs consider it a 

waste of funds to invest in these crops,. Root crops tic ,pvaluable land for 

long periods Mhen com parcd to \'egcta'lc crops such as tomatoes, 

cabbage. and sweet peppers. 

11n croppinrig syste..ns Whcre roots and tLibers arc import.t components 
intercropping and multiple cropping systcmns are generally practiced. 
Sweet potato IS ULstually 2l'tOW1i in monIOC1,ultureC .Cecause Of its vin ltlre. 

The most illmpoltant araslt prodluctiOI for root and tubercrops arc thc 
southeastcrnI'la,.iamm islands. .n\mong them re ac soic 28.8 ha planted 

with root and tuber crops. I le island of [leutithcra is located cast of the 
centrally located capital. Ncs IrO\ idcncC, a|nd atccou~nts ort-a signilficant 
proportion of root Hnd tubes i-hOduccd. 

hcc lertilc hlacl. and ;cd loarmsolls have 

devclop,:d and tIOSt Oflthc 'potllolc" falrml'ing is done. root and tubet' ciops 

have been prodtctivc. tlocwer, no research has becn conductced oin these 
islands lor documCtttionl. n)tthe morc northern pinic islands uiilertili/ed 
cassa\a., ltr cxalp.t% shosss., little growth indicating the very low level ol 
fertility of ncwv\-cx'etd land. ".ix ctilti\ at-, were 

Inl the SotitrcttCn islands, %% 

of high-yi Ilding cassaVa 
illt'olutcCd IrOtl the ('etro Intelrnacional dc .\erictltura Iropical (CIAT) 
in ('0101tn1)it and tCstCd Undcir Iahaiatitn "oil and climatic conditions. 

Results of tie trials arc shm nitiI ahle 1. 

The islands of Exuma and Andros account t97.9,1 of all w1hitc potato: 

leut'ra. Cat Island, and North Anros aCCunLtlt for 85.311 of sweet 
potato gron\'n: alnd leuthcra. Lni Island. and New Providence tire 

rcsponsiblc lor 92.811 of the cassava produced. 

The northern pine islands of the Ba hamas, being flat and of 'ol'ter rock 

material with large reserves of fr'esh water, atre suitable for mechanical 
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Table 1. 	 Yields of six cassava cullivars introduced from Colombia and tested under 
Bahamian conditions. 

Rot yiel 
based on 11ll 

Cultiar 
Plant 
t1.,pC 

Idihl 
(ag.nt . 

roots. 
ler plant) typC 

plot trial 
(t ha) 

M Niex 51) alagC 12.0 Skeet 34.3 
M C'ol 638 Medium 8.0 S%,Cet 11.3 
M (l 1684 Small 7.6 Bittcr 20.7 
M \ n 21, S ,mall 11.6 S%,et 20.9 
SMI 15o I lrge 8.3 Secct 27.2 
MN(il 146S lalge 7.8 S',Cet 24.3 

preparation. liherelorc, these islands hold the greatest potential for 
agricultural growth. [herC are some 96,319 ha of arable land that can be 
used to expand agricultural production. 

The average farm si/c ranges irornO.8 to 2(0 Ia. Ihere are approximately 
4446 farm holdings (1978 Census of Agriculture). There are no reliable 
data, however, oi the lumhcr of flarIS prodlCinlg roots ald tublS. 

Mixed farming is widely practiced among crop and livestock farmers. It 
is common to lind farnis here the main emphasis is on growing fruit tree 
crops, corn and pulses. Sin \egelgahles, roots and tubers, and winter 
vegetable prod uction. It1addit ion, thelle are sonic farms act ively engaged 
in both crop and livestock larming covering a wide range of agricultural 
products. 

Statistics for 1984 from the principal marketing outlet the Government 
Produce Exchange show that some 171 tons (t) of root and tuber crops 
were produced locally. This figure represents approximately 70% of the 
total production. Tables 2 and 3 show the approximate volume of 
production and percent distribution of local production. 

The following factors constraining the expansion of production are: 

Crop competition---because cash returns from vegetable crops are so 
much quicker, farmers tend to use their limited land for vegetables; 

Available markets -until recently the fresh market was the only 
market for tuber crops. However, recent efforts by the l)epartment of 
Agriculture in the areas of pronmotion, animal feceds research, and food 
processing have considerably increased the available markets for roots 
and tubers; 
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Table 2. 	 Total quantity (kV, and value (BahS) of root and tuber crops purchased by the 

Government Prou.uce Exchange, Bahanas, 1982-1984. 

1982 1983 1984 

Crop Qulintity Value QIuantIty Value Quantity \'Value 

Cassa ,i 10,(09 2,207 12,896 2,275 28.S24 5,048 

Sweet potato 79)307 40,130 102.17S 45.947 66,752 27,961 

Yams (white) 2.722 1,200 3.94) 1,737 1,565 862 

Iltd c 6,713 2,9(')0 19.98 I 6,608 16,658 5,508 

White potato h 13. 12 7,308 58.106 35,868 

PC I SS1I |xch1 n c si til¢ i I ) l0 1INi 4) 
h. No data 	i a.lbhlc 

Table 3. 	Regional distriution of local romt crop production in the iahamas, 1914. 

I tial cip proLdcthsin 

Islasd (assava S\ecet potattoWhitc c.ams Fhldoc White potato 

Eleuthela 60.) 6 3 55.1 65..0 0.7 

Long Islant 13.0 1.3 5.0 3.0 0 

Abaco 0.6 6.4 10.0 10.0 0 

Cat Island 0.5 11.7 6.0 6.) 0 

North Atdros 5.3 13.3 2.0 5.0 58.3 

New Providence 19.8 2.1) 12.0 6.0 1.4 

-xuma 0.2 5.0 10.)0 5.0 39.0 

Land and water are very limited resources and make the production of 
root and tuber crops expensive: 

Available data that would help overcome some of the production 
expansion constraints are lacking: 

Consumer ,reference Bahamians have shown a preference for rice, 
white potato, and wheat ltU r as their main carbohydrate sources. In 
addition, there is a !aec of acceplable processed products from roots 
and ttbers: 

Crop duration some ro-, crops, for example, cassava, occupy the 
land too long, making tN crop a hurricane risk. Consequently, many 
farmers are relUctant to tic up their limited areas with a long-standing 
root crop such as cassava; 
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The stony nature of Bahamian soils limits root and tuber crop 
production; and 

A lack of contract-production programs. 

There are no large-scale commercial producers of roots ind tubers and 
technological development is very limited. The costs of production for 
cassava, eddoe, and yams are highly variable. 

Costs of production For swtet and white potato are presented in Tables 4 
and 5 and were budgeted under the assumption that a machinery pool 
would be available from which farmers could rent equipment. Equipment 
costs wcrc calculated high enough to ensure the machinery pool a 
profitable operation on the rocky soils of the pine islands. 

"1otal production of root and tuber crops accounts for BahS109,160 or 
0.32%5 of the total value of the national agricultural production. 

able 4. Estimated sweet potato production costs, (Bah$/ha), Bahamas. 

Unit price Value 
hem of cost (Bah$) (lah$) 

Growing costs
 

Seed ( 1798 kg) 
 0.43 769 
Fertili,er (807 kg) 0.29 231 
Spray and (]lst 3 
Family labr (203 hr) 2.00 406 
Machine hire 1i16 
( )s ncd machincry 310 
Interest oi ini, st lca 59 
Ian'd rent (I ha) 51.00 51 
Miscellaneous 15 

lotal growking costs 1960 

Hlarcsting and marketing costs 
Picking (71hr) 1.75 124 
Owned machi nety 109
 
Containers 3:) 0.50 190 
Hauling 57 

I[otalharvcsting aid marketing costs 480 

Total production costs 2440 

a. Exchange rate: Bah$1.00 USStht) (1984), 

http:Bah$1.00
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Iihle 5. Estimated "hite politto production coshs (lhh/hu)", Bahinias. 

Itei of cost Unit price 
Bah$S) 

Vitue 
(BallS) 

( hiiing cosit 

Seed (2134 

Flitiliici 
ki) 0.34 734 

264 
Splila tlid itUNI 

Fimily laii 12103 hr) 

Machine tle 
(),T. I Hi.'imcI' 

Il C S t IIlIm\is!tment 

land lent I hil) 

",se I nelm mcou 

2.00 

51.00 

165 

406 
135 
731 

69 

51 

25 

tull grim ll cousts 2580 

Itar esI" an dmtl m rketling 

I'ickimie 1t91i) 

(A)mnled Iichil m 

('otu'ntiers (51,<) 
tailling 

Cosis 

1.75 

0.50 

160 

109 

254 

76 

Itltalhal esitlg aind inalketing costs 599 

1I talplpui tii &Lisi, 3179 

I s u.iil al." IihA lDi I sSI11i0ii9 .0 

Miarketing and Constraints oni Domestic Demand 

At the Coiilltlinit\ lcel root crops are gcnerall' prepared as a fresh 
VecCUI ble i usCd IIIsOuips, cakes, aind pastries. (assava and sweet potato 
are theI. ostilpilrtant r'oot crops prodLceCd. At onC tillC it was 
collllion ptactict- tlr huu\v ixes to eratU rl sq nc/c ot the starch Irol 

cassa aad thcn.hoiil tIh liquid which v.as thcn uscd to stiflen lauindered 
clothiiiit hcult)ru !cCnsino. At the iutltt.trial level rool crops are dried, 
Chippcdl i cru,,hCd toi otCIcrcd forIm in order to hc c'al atcd tor thcir 

l,
p)OtClltial itit1;l IcM.d aild humnll ColstlloPt Min.ort" 


('uricnitl a markct cxists fIor cassaa in the aninal fced indti.srv. A 
markct also cXisl', IMr Lii0d qualit. sweetl potato ltr lcl hulc an 

consuiolnlIto. Apprxiimatelv. 71(' of th liproduc ts reach the local market. 
The rlcllaiiine 30( is sold illlocal larinie cililnulnitics., ed to animals in 

conlineulint. or distributed by otther manclls. Se Table 6 for estimates of 
supply flor years 192 toI 194. 
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Table 6. 	 Qua it it of su pp ly(kg) aid atue (Ba lS )' of root 

1982 1983 

Crop Quanlily \'ilte Quantity 

Cassava 14,298 3.152 1.,423 
Sweet potato 13.(163 57.32') I05.40S 
White yams 1.7143.888 5.628 
Eddoe 9.590 .1.228 28,545 
White potato 19.732 

a Lxchan.,c ite. tBah$1.O( I S 100l11)4) 

nips, I1ahan as, 1982-1984. 

1984 

\alie Q)uantit.. Value 

3.249 41,S92 7,212 
65.03) ,5,360 39,344 

2.233 2,236 .232 
9.440 23,798 7.869 

10,440 83,009 51.240 

Table 7 shows the local wholesale buying and selling p.,res by the 
Govertnent Produce F-xchange. The wholesale buying price for vatms is 
BahSO. 13 kg. with a retail price of BahSO.38 kg. However, local street­
vendors ustally retail cassava and sweet potato for Ial,,1.90 kg. while 
Yarns retail for IahS2.54 kg. 

The prinary nirkctiug center is Nex lProvidCnce ,h ich is cettirally
located amnong the Bahama Islands. Although there ate three mllain t'pes of 
transport Iair, rold, and sea), practically llt of the agricultuoral producC 
destined for the local markets arc shipped hy sca. 

The distanccs of the oaolllrIjI New Providence are:producing islands frlmtl 
North Andros, 72 ktn; Marsh Harhour, .\haco. 174 kil; Smith's Bay, ('at 
Island, 209 kim: (eorge lown. l{.utna. 27,, kill:and l)cadrnan's Cay, I.ong 
Islatd, 335 kim. 

lable 7. 	 Wholesale buying and setlling prices (BahS/kg), at the 
Government Priiduce E,change, Bahamas, I,85. 

(Crlp hving I) lIC S llitnP Pt Ice 

('assa%a 0.201 0.25 
S% eel pta(o 0.51 0.1 
Yaiii f).13 (0.38 
]dtiC 0.38 11.51 
White trltot0h 0.01 0.71 

a tFxchilllre ltte;tILah$ SS 1.0 ('184).1.1 () i 

http:IahS2.54
http:Ial,,1.90
http:BahSO.38
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Table 8 piesents data on the demand and value of root and tuber crops. 
With the exception of cassava, root crops suc-, as sweet potato, yams, 
eddoe, and white potato are generally used as fresh food. In 1985 
approximately 1988 t of tl:ese crops were produced and valued at 
Bah$ 1443,195. In the case of cassava, some 41 t enter the market as a fresh 
food. Most of the available ci'. ,ava is used as raw material for animal feed. 
t'onsumption patterns of certain ethnic groups who have migrated from 
other Caribbean countries resulted in n increase in demand for rt ,ots and 
tubers as fresh food. 

The animal feeds industry, at its prescnt stage of de velopment, has the 
potential to use approximately 3266 t of processed cassava per annum. 
This transformed product can either he in the form of chips or peilets, 
assuming Ihat 6(' of the feed is cassava starch. With lthe development of 
the gov :rnment's Food lechnology Division and the promotion of locally­
produced processed foodstutffS the demand for transformed products such 
as sweet-potato fl(ur and pastry filling is growing. Statistical information 
is being evaluLatCd to obtain a fairlV accurate accotnt oi the demand for 
sweet potato as a transformed product. 

Root and tuber crop quality is generally not graded for hutman or animal 
consunption. HIowever, there is a preference for imported cassava which is 
more tniform in diameter, s zc, and length. 

Some of[tile more imp(.ortant constiaints ol domestic demand include: 

A lack of improved postharvest technology; 

A preference for cereal grain over roots and tubers by the Bahamian 
consumer'; 

Table 8. Demnand of root and tuber crops in the Bahamas, 1984. 

Quantity
 
demand Value 

Crop t ) (BatIS) 

Cassava 152 104,82 

Sweet potato 820 74.606 

White yams 137 149,432 
lddoe 42 23,661 
White potato 990 527,496 

rate: =a. Exchange BIah$1.00USS.10 (1984). 

http:BIah$1.00
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A low developnmental rate of acceptable processed root and tuber crop 
products: and 

A deficiency in infrastructural facilities for the efficient development 
of the root and tuber crop industry. 

There is no exter,'.al demand for roots and tubers as fresh food or as 
transformed products. Ifowver, since cassava is a high-energy root crop 
and can be grown economically in the Bahamas the potcntial exists for 
cassava to be grow. and exported for fuel prod uction. One of the 
constraints for external demand would be quality because roots and tubers 
are freq uent!Ny misshapen by tile stony Bahamian soil,. 

The Statistics and Planning Dix ision of thc I )cpartment of Agriculture 
supplies a rclatively accurate data base for root and tuber crop supply 
based on tile marketing statistics provided I,v the Government Produce 
Exchang,. In addition, tle l)epa rtment of Statistics of the Ministry of 
Finance supniiies statistical information on total demand. 

Government Policies 

In 197-1 the government of the Bahamas set out a national policy of 
self-sufficiency in basic tood crops. Its production objectives were directed 
toward incased Iroduction of food staple.,, meat and dairy products, 
processed foods, and animal leeds. The l)epartment of Agriculture is 
actively proiotinug tie dceclopmtent of root and tuiber crops to increase tile 
potential for agroindustrial developi'lcnt. 

(overnment policy Is :o allow energy-rich agricuItural prodtucts to be 
in ported cit her as a raw material or ble nded as acompouInd feed. Cassava 
has treclendous potential as a high-enrgy-yieIdirg crop per unit of land. 
[here is the: possibility of growing cassava locally to substitute a portion of 
the imported corn. 

One of lie I)cpartnicnt of Agriculture's major objectivCs is to use 
agricultural dcvelopment to create cmployment Opportuli ties. Th,:refore, 
the possibie direction of government policy may be to further restrict the 
importation of certain root crops, become more instrumental in training 
and establishing young adults in various agricultural production enter­
prises, cotiMire (') provide price incentives and other support programs 
such ;is !and clearing and land tenlre progranls, arid to stimulate 
infrastruCtural development which, in turn, can encourage contract­
produoction scheImles. 

http:exter,'.al
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Domestic subsidies provided b government to consumers are indirect. 
The establishment of packing houses eliminated the need for farmers to 
ship produce to the Government Produce Exchange on the capital island. 
The government pays haulage for sea transport. This shipping cost is not 
passed on to the consumer which is advantageous to both the retailer and 
consuming public. Root and tuber crops are presently not exported from 
the Bahamas. The current taxes ievied on the importation of these crops 
are: sweet potato, BahS30.48/ 100 kg and white potato, BahS 15.25/100 kg. 

Since the national policy has been set, with major emphasis on staples 
(corn, cassava, sweet potato, and white potato), production incentives 
have also been put into effect. 

One of the major production incentives is the land clearing and land 
tenure program which provides funding for farmers having legal access to 
agricultural land and who have satisfied other technical considerations. 
The government finances 50, of the land-clearing cost up to a total of 10 
ha. Under the land tenure program government intervention has guaran­
teed the access to good agricultural land to those farmers who had 
previously lacked ccess. The 'lease-hold' system, established under the 
tenure program, had the following advantages: 

It relieved farnw-rs of land purchase responsibilities; 

It gave tile government control in ensuring that the lands were used 
effectively; and 

It prevented the purchase of agricultural land for speculative purposes. 

Further, the Department of Agricultur, through the Fish and Farm 
Supply Store, extends credit at a maxinum of BlahS262/ha to certified 
Bahamian farmers. In an effort to plmolote agricultural development, 
subsidies were provided in the form of duty-free imports on all trucks, 
machinery, and equipment. Price incentives are also an important aspect 
of government subsidN efforts. 

Research, Training, and Development 

The major effort in root and tuber crop research is germplasn collection 
with emphasis bn high yields, disease resistance, fertilizer responsiveness, 
early maturation, storability, and enhanced nutritional quality. The 
Department of Agriculture is also committed to training. At present, an 
officer is training in root and tuber crop production in Ibadan, Nigeria. 

http:BahS30.48


17 Root and Tuber Crops in the Bahama% 

The Department of Agriculture has two research institutions which deal 
with root and tuber crops as part of the overall agronomic research 
program. The first institotion, the Central Agricultural Station, was
established in 1967. 'ts task is to conduct basic, but broad-ranged research 
on fruits, vegetables, small ruminants, and pigs, and establish and 
maintain improved pastures. 

The second center isthe Bahamas Agricultural Research Centre which 
was established on the largest Bahamian island, Andros. This project was
established through thejoint efforts ofthe United States and the Bahamian 
governments. 

The major objectives of the project are: 

To establish a 226 ha research station with special emphasis on beef 
feasibility studies: 

To train Bahiamian personnel at university, technical, and other levels; 

To establish 16 pilot test-farms on approximately 680 ha of land; 

To establish a multipurpose cooperative; and 

To establish an agricultural credit fund. 

One professional staff member is assigned to root crops research on a
full-time basis and three work on root crops on a part-time basis. There are 
no specific training courses in roots and tubers at the country level. 

Government funding of research on roots and tubers versus grain and
legumes has been unbiased. The markets arc available and the intention of'
the government isto demonstrate the profitability oft ubers as well as other 
food staples in the agroind Lstrial environment. 

Although not specifically designed for the increased production of root 
and tuber crops, the Pilot Animal Feed Mill and the Food Technology
Units demand an increase in production. The Animal Feeds Programme of
the Depart'ment of Agriculture has been designed to provide a definitive 
answer to the feasibility of locally producing compound feeds. Conse­
quently, the capability of providing rations for animals with some localraw material input (roots and tubers) from farmers isconsidered a major
step forward for this program. The Food Technology Unit isexpected to
provide an expanded economic feasibility profile on certain roots and
tubers. Two unit objectives are to broaden the local marketing base and to
increase the potential for increased production of certain roots and tubers 
in the Bahamas. 
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Quarantine Regulations 

In the Bahamas the minister responsible for agriculture is the competent 
authority for the administration and enforcement of the Plant Protection 

Act and Quarantinc Regulations Act, 1983. The Director of Agriculture, 
appointed by the Minister of Agriculture, acts as an agent in the efficient 

administration of' duties listed under the Import Control Regulations, 
1983. No person is allowed to import any plant, fresh fruit, fresh or 

processed meat, or poultry into the Bahamas except under, and in 

accordance with, a licence issued by tile competent authority under these 

regulations. The Bahamas Custom, l)epartment, which fails tinder the 

Ministry of Finance, has controllers at the major ports of entry for 

regulating tho Plant Protection Act and Quarant inC Regulations Act of 

1983. Also, in exercise ofthe 'powers conferred' upon agricultural officers 

under the direction of the Director o(IAgriculture, officers are called upon 

to enforce the Plant Protection Act and Quarantine Regulations Act. 

Spanish Sunnary 

Cultivls de Raices y "ub6rculos en las Bahamas 

Se analizan ia olera, liadisponibilidad Y'las caracteristicas de la tierra 

sembratla, los sistUnl dICculliv). los renditiicnto . elperfil socioecono­

mico tie los productotcs. cl v\oliiCl, costos V limitaciones ie lI 

producci~n, y clmcicadco tielos productoS dc hs culti'os d raices y 

tubrculos en laS Blahamas.lanin se discutci lidLcminLta interna y 

extCrni tieproductos tiNScos v s1ls lilitaciones. Finalmcnlte se presentan 

las politicas gtihrnainctlals rehicionadas con la produccit6n ticcultivos 

dieraiccs v se indican lIas actividades tieinvcstigaci6n, capacitaci6n y 

desarrollo de aqullos. 



Root and Tuber Crops in Barbados 
Leslie Brereton* 

Introduction 

Barbados has an area of 430 km- and a population of 300,000 inhabitants. 
Farms may be classified as being either small (0.3 to 4.0 hectares) or large 
(4 to 243 ha). The average farm size is 116 ha. The average farmer is 
between 45 and 50 years old with a family of five. Farmers usually do not 
own the farms they cultivate but rather manage'them. ,Manyof the farms 
are leased. 

Root and Tuber Crop Production and Constraints 

During the period 197() to 1984 the prodtction of root and tuber crops
exhibited a tiucttuating but generally downward trend. In tact, the 
prod uction 01 yarm Il)iourtaspp. )decreased from 15,400 tons (t)in 1970 
to 4500 tin 1983,while sweet potato (I[pmmoea atatas)production moved 
from 5700 t to 4300 t over the same period (Table I ). The production of 
eddoe ((olcuasia e. andt'u/h'ftta) cassava (Oaanihot esculetia) remained 
stable at 244 and 119 t respectively during these years. 

Contributing factors to this erratic do n\ard trend in production are: 

The fall in dCniaLnd fkir root crlops 

A rainfall pattern change in the cotuntrv: 

Unfavorable farnigatc prices and poor storage conditions: 
Disease and pest conditions espccially with yams antd sweet potato; 
and 
[)ecreasing allocation of land under sugar cane production. 

Root and tuber crops cat hc grown inlever\ parish of' the country. In 

Sfinistr, of Agriculture, V"[od and Cons m,n r A airs, Grcame Hall. [larbadts. 
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Table 1. 	Estimated s,eet potato and yam production (t), Barbados, 
1970-1983. 

Year 	 S .Cct polato Yarms 

19710 5.693 15.420 
1971 6.76ll 14.349 
1972 7,644 12,143 
1973 4,178 7,766 
1974 2.041 5,102 
1975 4,444 0.609 
1976 2.873 5.782 
1977 4.989 5,896 
197 4,989 6.85I 
197') 2,219 5.919 
19811 4,631 7.701) 
1981 3,101)) 4.0001 
1982 3,700 4.300 
19S3 4,1 011 4,500) 

Scotland Dlistrict thcse crops are protduccd on a marginal scale. For 
example, the area ol so.kct potato planted in 1983 was about 166 ha. This 

area increased to 2 5 ha in 1984. No data are availanle for cassava and 
eddoc although ; s estimatcd that there is tn annual production of60 and 

122 1 respecti ek. Ih\c arc produced cxclusivcl, for local consumption. 

C'assa a is bing conSideCd is at possible source of aninal feed and a 
research program iii this area is being prepared. No commercial production 

of white 	pttatt) occurred during the 1982 to 1984 period. 

Declining lcontc,, tro)t the iaii crop, , gar cane. will result inless land 
being allocated to tis crop and More Iltd bcComling available for other 

agrictitral proluction. It is unlikels that tIc land made available will be 
placed under 11t aitd uber Crop producti becallse etlphasis is being 

given 1 those Crops %kith a greater pottlitial lorexpirt such as sweet 
pCppC ,itd okra. lhe potent al arca lot thrt productiont ol rt1 and tuber 

crops %..as5411 hl ill19,',s4. ,mall arCa ofIReason lothrlills, are the subdiviSion 

sonic plantations, iorlh sllosig dCChlmlents anid general emphasis by 

flarmers ()itthe ptoduct n (d inrcegctable crops. Most plantations and 
some stiall (arms are still e,,gcd in the planting of rott and itiber cror., 

and in 1984 a totall 7') plantations planted these crop,. 

Root and tuber crops uLsuta IIll' with stigar cane. Inare intercto)ppCd 

addition, enterprises such as poultry and other livestock (including 
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racehorse rearing) can be found on son farms. In some instances farms 
have moved away completely frml planting sugar cane to tile planting of 
vegetable crops. 

Since root and tuber crops are intercropped %% sugar cane, freIllrs doitb 

not hure habhor cxCdiusi el,\ for the productito (f these crops. Ilowever, at 
tile tle of plating a fLam Woulditiliie about ten persons per hectare per 
da,. Since \aIs ,andswCct potato ac cover crops not much labor is needed 
for %,Cd contro0l. S \Stenls ofntlwh.ni/ed harvesting and spra\ ing for crop 
pest contro'l arC utili/Cd. Little attention IhLd been given to crop fertilizers 
but more recently the need for fertifi/ing has been stressed and farmers are 
no\%applying fertiliers mechanicallY. 

I to) the at\ 
t/ha. I)iirilng the sa ImC pCriod thlieIVrCac \ Ield of anis \kas 18 t/hta. The 
data lt eddot and cassaa a \\ c lot a\aillable at the tmle of \%riting. Table 
2 gi1es tile Cstimted prtoductionl IrOll 198 1 to 1983 alid Cstillated area 
hars Cted. 

S)lill tle p d to I3 erage \ ield of swkect pota to was 13 

I'ahlc Sttllalr% ,Ili ill %,ket'Ipota an i.\am tll tIIrodLuciin. i )81-11)83.2 si to Ilarlith(,,, 

I 1c 'tb 19, I 1 

1(EstI 111 is'sI I K 'd 

JUr411l1.1h 11 it) t .1101ll .1. "1ilW 4 1il -4.000 4_3100 4,5111 

ht.ctc a" 223 215 33 221 25u 250 

k I 1 I() 2,510 7ii.7$11 s99.711 675.Mii 124.537 747,765
 
41, 35 796 623 116 541
 

()iUt.tnt%,k L' -1 4(09 - 367 - -
Vm" I( I - 245 - 572 - -

There arCniinriic, cultlr", )i in Barbados.a ,\sCct [pItato available 
Some rle;'omindcild onc, arc (1.04. 4(, '1. 0I2/59/)4. .\26/56. atid 
C26/lOft. Il0I the past tci;i %C;11I"C\eral cUili\arsol \;lll',, clC screlled f*ori 
various charactelrstic'S %%llch\sould ha.c im;de them Sutalble ftr comlli­
mercial exploitatio. t lffm.ccr. olls threc ctltiars are grow\n (it i large 

http:JUr411l1.1h


22 Root (rop. 1'rodttion and Rt.warn t in tht'( aribbat 

sc.Ile for such purpose. Theo are kCrop li bons)o rientaI. and I IorinYal. A 
similar situation eXStS \ ith cassava \Mherr.a Screening trial is I)n)\%beinig 
conductcL. Soic ihe culti\,las are Bank Bank, 11074, \oV/ 7 2, (MC 40, 
Butter Stick. ,,\Iex 55. awd S073. 

Arn importatll colltint in the expitsioll of tot aild ltlb .rclrop 

production is the himted e\pcricncc in the arca of cxport marketing. 
Dcspite miln. %casofIC1oreig toot cro')s 1t cxtratr.Ii ziollmarkets the 
maechlnismll ald structulrC t( the malrkCt retinl nrildundlope ielCxpC­
ricnce in cport marketing persists. 

COmlpCtitio,.n fromll itpo tedtL slubstitttCs also colistrains lprctlctiOl. 
BarbadIians.lla e showt_ r trlllle for" imporedctll\ I1 \rk ptereneeLlC rool\t cr'lps. 

nlotal"\ \\bit ['tit0. [he ablsent.ctof l_iLci basedt ojl IltitIi priigriimsl 
lit i\ i/iing Itocll.. produce root crop, hap urther wtteued the situation. Inl'laI h tl:.,t11cpla[htotlie; l It it*CCt Ill
I SInC' t.l-)r hiNC, o'~lillt t H IjIa tMS 

at. the ctip t imported [ot cops has cnti t1 ise at the 
cost A of liestic ounlterparts. 

Although lo .)t price,",ill" out potentialot pl'l[ is carried se\eral! 
tpp,otlillitiOSc hat1\ b , tilied, aIIgll hic imt pilt,idencCl wt. I ed tldlc­
tifl, t.Lnlptsi I'qf~ii I. \ dtial h li1ile trI tth tit faln ittds. Inlc a ilcdli i of t 

dLdtititL,1 ita etcI licililie C I' pon) alLlt tlilct IMc CSl llthlttighfit'cctt Clt 


I:ck itl lCn atIl hiltil a ilitlerut pIrtMtlg 'I IIlltt s is . 

The rcent project h\ the (arihhcin Agricultural Research and 
DCVClopntCul Institute (.AR I f k)1nggitaimpromed planting material 
availablc to produccrs, hts t1np1rut\eCd y'aill i ueCiion. Ho\ever, in s\et 
potato. insects lttai.k tubers illikingI them unut it cinsmption. The pestlot.t 


of tiiajtir iliportatnle is hrer I-oti,,,.i wt..the s\eel potlalo /.ttl/ 

.\hlihtiig lh \ (d i ILitI )tPih kl l) s1 , r \\illlie iI Icr I' I irtps ilgai cillC 

cillie. thls s'\StIi Cuirries the tiisal ati lt.ae (d a high labor rCquirC etlt, 
eSlpLCi.il\ it ii~' .i1uit Ow: ,i~i im.i LttSt5. 

Niarkceting and ( ollstraillis 

\\hW1tialc pric' (I l lui)CI' 'l 1(t l i .\ ItivCi t ci s tIl st ltCC e itS 

Slt1\\i 1 litlC LIhlnCi( Iable tif ,III l 111CIL s f tllgillc prices.ii ll. IIct. a"till lt 

1pl'iill\ Ii ihio ' \h'c l rs their tii irCctl\tesi-,C farl sell ptl Lcc lo the 
retatiler. 

All ttf tlIL' II ,'Ih) tub r r lltp ptttLlictilnI C'iJ (bIbetIb\ the fresh 
ili-l-)' 'asO lor 

prluctiotn of 'instant ns\ . -Jhis plaint is no itu e fuitcti lilllbtin Ile\% 

market. In the there pilot pat t\teraitt1110t the 

http:eSlpLCi.il
http:ablsent.ct
http:cxtratr.Ii
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Iable .1.\ cr ac ht,,alc price I hlS/khg); forroot and iahcr crops, Itarhildos, I19N2-1 984. 

\r)c0 I c)ille I';)i 
,(" p iI TtX 9s3 I 1iL-I I -i4 t)rS4 

'ddh J't I 4 ' 13.7 

It 
:ll I.ii i 15 I 27 • ,- .33.7 

intcrcst In such i plaint Is ictlcltllig.()nc tl the Iact Ibl the plant'srs 
Clouru e iu tsiN i it tlt I . I tiltI.Ii. taiihiti' tlt' i t Ithfl(l 2."it ( I it le 
illlilL iiiiiii (d t ic l i t t l ,i..lI lit plant riodtinl illt(ha ;. 
(t') kitCC1,IIl t, l tII lii t.iti hi I it ttll.the niI,tlint ii I9N I s nchtll cr 
Co 1I 'll I*,I Iplw(:u] 1
;.': t im )1. 

Cs'1a,%t;i P, lit(Mht.-;IlII 
C",,'JJ~ 11111 t;'] 1ZI ~ 't.lll.lll 

Iasr.Tinl'i ltil sct.he hI piii l t3)b l . )(tt' .2L ht titaC i Ihit]ii ' 1ln\1t!llnglic."k lflillll,..
l cassal itlla ,.,,,t I,l ,,l .h pulp!,,c,ho-tl,,Cotl tile 

anticipated III\ pil al t HIi (ic kt- ,,l hiti it, Adt.. Mii hp Lii t' i' 

u.
Ion p'reANI Ler ltl, t i I [ tlti uilizuya, ,,i s.le t (), \\hoitc 
nthr() . eIIried:i Iest-5 pIra\o t-'-.tr.e Ill titI Whope Iltls

ILIIalt.'] u lr\ ,11. .1'IIl'.".h
CI'0 11s cm", l,_cd UI IAl/'dl I tl ,. W I lall ,l-hit',t(,lltlCI, 
IIIII) tI, aIl l ,ll l ,(,;M..lik.-pt3 tl i[ tIp..h 


S l Ittlll._-,Ilt'111)t 1t\,dliah t.'~II ,t II ,,IIt n tith p',LIlt.. lll llt.I 'dr C o 
COW.It)tllt' a I , hllll 11',lC(Im,l i mI .'\ \\tl sII ll "'-,
It -'\\'-,s ali o I t p IllItf'al'lls 
reta~in oc ! ii PIM O\l'lIal~l ltIl, " C %\M Luldbu\ toallUl thin i[Y .'\lstllll.cl teed in 
,a\C''L'Hi,,t Id~ ,II11\t' ''I ,,\. I hI,,t-' that I-I ,'u '' Izillltisr k,-cp fi ndl thL,r 

llklHIM 1 ttll]C tt pot-l%%d,,11,11 !y Niit1,,,1L,11n ltilelll_'I .9S In)198 t.Tie;98.'l 


((till d t.'lI1,l11dfill,\\ dt. I1:th \ "s 2t1 4 L. I ho.'t not.M nw\\ - ll i sl.,tdlllg 
tiI,I'lo. 9 III- atnd t'",ct(,.300(51 %\till inip m~t,, lt11l)(1.InlIt)"_ ts- 'll-m cstiniatcd 
4019 kg. I hc.tnld hq,yams1 , si,,"lll~l t)MI in 19 itaxcching"\t! twh~ t dllaot 
337- 1 andltuntilt, I ,rthis,perlitld at 10 k-.. 19,N,2 ItIItII d lllldltlorIll theI. 

\zains ",t~twd ,at 43,",4 I \%lth nio Imlports,dulilly' till', polhd. 

IllC.-oll."Ito-HL' 'j"I t tl t y. Illthlt; ,t. ll,'l rt-'IaIW H~l C I( CA.lh) d( )llCsI. lllidlt. 

u'ollStllo'~S prlIcl "led sinl' to "Mhite ',kill' culli\all", of ,,\%ct.I potato. 
Antothe~r prel'crect:C is sk\cct po talto itibes Il-ce tl perfora.tionls or 

http:lstllll.cl
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lacerations. Lacerations itndicatc possibL !wCCt-pcato weevil attack. 

There is a preference for rofp Lisbol ,amtls to Oriental \ams. or white 

potato there is a pr eclcbwce tle red skin cultiVars.fir the \\Ihite skin to 

There are several hIalth v..:alrns 'progral being p rloolted ithin the 

Barbadiant scietr such as the problcrus associated with bity and 

hyperte nsiotn. This aaltc ness is reflected b\ the sl. bilt visible chances in 

cotnstilptiot, patterns. Ihe demand flur h call, gtr n vegetables is ot the 

increase and mart,,- a)ies arc rsponding to this demand al'bl.. ()nc 

ofI, the main retasonls for) this quick respmst b, farm -,ris that the incomc 

f""O111 ,Mar Cane is (n tle decrease arid farmers are hoking for better 

illitna tkies' 

White pct)atii (.>,c/ollnl ill/c lo.c1n11f is, thle 1 (t C!,)[\with the highest level 
of collsillpitl'. Ilic cmsumption lccl stood at 31 kg per capitia during 

1983 \khlC the 'oal consumption )f thCr crolps during the Same e t 

reached 25 kg per cLOita. More inport awtl,, hcts)ever, is the significant 

lack o gcieee tlrleCqfo1 impo)rting thi', roo l1mo)r1'tS of"f ihge r crop'1. 

white ptato ro,c from 5355 t \. ith a \'Are of ijustover tHs$3 million in 

1976 to anl im)(rt locl tol 9922 t .alted at tover BdsS5 million in 1981. 

Ilow\Cxr, thil fcasibilit of piduciL. white pccttct locally is being 

CXalilCl. [her'' is 110 CXnoeor't deanllld for' root Crops11, as procssed 
proutlUct,,.I lie r,,-a n gi n is thalt thet bashe . no igccrcusaa tmttempts 

search fm c.,ternlt markets. This can be justified b, the hct that the 

proce.ssing ()it r.)tct cl.ps is still in the experillrltiil Stages and 1o ilntcrest 

has bet clrat.d it fiertrlll Isestrlcnt Icr tcot aid tuber crop 

tra nl l i 1 t t.ll. 

Y'lis airt swct ptatcO are (nl1 CixportCd ts it frCSh I00d. lable 4 

ib1 . '1111 ll l t ,,ttd I)W ltl tv\lim i,, Bartbadohs, 11)71 - 198 0,. 

chc 4ii imc ccI tu i lcckd itaglc, s. tCt.b-I )tXic 

ill I ficfv> ikcgi i tc..5 ) 

1976 1.4 ?1 . ,I,,'4.01, 2 6',9 35 

19'. 4427 f1.511 52,.21 14, S 

1fi .,, 5.S 5 421.26', 2,1 18 
19-/9 ,54.51.914.', t '51lj 4,328 

tNi) 4.s2ii , ..I i -.21 I t,.552 
I9h 1 6.211 ,5.i .5.64) 26,509 

10, 1f , 1245 "' 35.iiili 70.7,0 

I9S3 5-11 4'.7(,5 7.96,000 899,71f 

i I-\Ahic rn ictci liisd,l 0ii1 r'Si0.5O II9K It 

http:r'Si0.5O
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illustrates the exports of both root crops during the period 1976 to 1983. 
The export of vams and swet ptato within thi, same period appears to be 
just as changeable as their production, with soAcct potato being more 

llstable than \ans. Indeed, svet potato exports moved lrm 52 t in 1977, 
to nil ili 197, and then ro)se aLain to 7(, t in 1979 and 798 t in 1983. The 
Ia jo contributing lfactor to this situation is the limited experience 
aailable on cxpo li textcrnal markets. Ili the case o." ans, a relatively 
stable export tradt' enableh,pr(ojc.tion1s to Ibe LI.made ofIuture improvements.
The epot ttiadC Ill lnls hai beel constraied bs t sCiotLs disease 
problem internal brow.n spot but through the assistance of CARIDI it 
has been possible to pro.duce improved planting material. 

Ihis platntinc naterLal is, tts being repr1odicd tinder special Conditions 
Iortarm di,,tribtition so) that in the LntnrC the entire crop call be produced 
f-oin such ulattLFIal. 'Ihe adsantagc of this development is that t better 
ilatlit. prttoiiL, to btM tie olonilstit: and expIo't markets can be 

pr t icCd. 

()sr tlc pasi ten ,tars there has ItetnI a ttsrable ba]lnce ofhtrade ill 
l1is aridf Ssi t . Ihere %%crclit, Imlllports ()I \ l Is a id imports of'?,",tet.lt 


seC potatio. lllilslllIll St. Vincent, AcrC Marginal. At present
fro here is 
to lotlt pilridu ti M.hike po taktiitt l (d . ltho ugh there is a ti a C., sripltuS iii 

yall inld 'A _Cct potatho, it, L 't llipti ll (d It..all, glut A il :ttott crops 
decreased h> apprt,\imatels t.'tCCi the plittd fI)'(f bc-W to 1983 noving 
frtron it lesl tfX 1.4 kg percapita :, 25.4 kg percapta. In 1984 thcexport ol' 
swet pt)ttro ani . lns, ai t frcsh ItodI ,Aits cttistraiiie bs a restricted 
gt', inc arcea 4 N5 ha 'A hichr satisficild lcal needs ol\. 

Governnment Policies 

It is ot~great iipttrtance thatt atcredible ilata ba:se be kept fo+r rttot anid tuber 

crop statistics. U\er the \ears tire Planning IrtI within the Ministry of' 
Agrictilitire has preparcd scral dtcurnrits (e.g...\CiRINI)I\ arnd 
A(iRISl.AI f uclih gi. an in-lepth anal\sis tw the past. present, and 
future startts (ttltre cqs in questitn. Iheltrbahats Marketing ('trpora­
tiuot also) prtidLcCs a nttthl,, ittctIrCnit ('B\lSI') ill which tile various 
statistics anl. tl'reinl t f rt'tt t.rtp ulet .ltIpmeilt Ill the Barbados ale 

tetlt iiclitcd. 

User the perittl 1983 tt I95,i there are somc tbjectives that the root crop 
sector rleds tot achieve: 

T"o reverse the dolnward trend ill domestic production and consump­

http:A(iRISl.AI
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tion of vais,swCt potato, and other root crops of tlesse conmrcialI 
irnportaticc; 

To intcrease exports of yrms and swect potato to extraregionalI markets 

and enter those re'gionallmaiikets exprcssing itdema nd for root crops; 

To reduce thle Consumption oI' iIllportel'd SLhSlitlulCS St.' its White 

potato: and 

To initiate a cot phllicvctlsi\C t crop ,reSell-chprogrm thatt includes 
proccsSiiig and proLduCtiol ptracticC,. 

One of the go\Crnmnctls policies must he that of continual encourage­

ment to rotate root crops and tugar canc ats together they aflord efficient
 
land ntili/attin.n and cost effecti'eness. ()n the domestic level the gov­

ernent needs to make cery cfort to reduce competition being experi­

enced h\ locll produccls Irn rotot crop substitutes. In addition, the
 
government nceds to initiate a nutrition prograim which will not only
 

Cmphasi/c root crops as an inCxpcnsivc carbohydrate source bitt which
 
will also sugest alterlative mcthllods ill their prcparation and utilization.
 
This should increase production opportunitics through Ilucreasct Con­
Stllll[ltlt
ll. 

feasi nIhi'\iltd\t i i,1It \ rc,.tMlt rh crCOilMliictl \ IiSto tirt, sih il-id 
sticli t I ih' liA . RCI.\ccd iIt.ir taken Ilthisiti lx titeIO St hit, e Ii 

i rCa a a \ i lieh a I ,I (ill er i s 'ah[l it w tItSOIllC o,IItln th ,,1cCIII I l clult 
the old ci llm ,, Io te thet 'cult i;ir, that ",1(m t lt ireIII()"[pitolli',c 

I)cil'ce. K l CIk. alld Nlati,, ipci. Kerr, Penk :antt iper gaveit.I M i, 
Ilaiktlei. s iclils, ot .IT iiidlt 2(1.(, ilia~ eseti"s''l e'l\ I hese..trFials are heingt 

fcrCittcl \\iti a s ess t%,. 1tli(lll pil tiLIl . ,pI:it'll it\s hillld IlC\
 

tccItu IgLic ., S .h "tiI se d l)i Io eiti ii.1e i til;iblc.tIt.C
,cru 


liiiil c \,% , .Iseeti itii rt'tkei iiCthe ttC gih ik has aliei L'cM' l0I ,A, 

1tt Ct. ' [il tilt I I li a d clip, antI lU thcrikc,,tn 

possb tic, :ilitic et. it CntiltCt .\i ii'iilsa. c; s 

I .\am tt 

th Oliocs','cd itssi 

totl iieL' Ilisc+to, k LkldMtitl t,a1nicaIt of at(e erlIIt (11 Ist iS bCil l Itl " 

invmstigatcd. I )tiin+ the pIatiincdI pcrid a1ha.id reliCtitCnts of these 

j'Ic, 1 \xill .he itld dCl tiirthIeC % ik utildcrtik n to idetiil\ ild itioll 
ol~pP tLiiiiiL.. ftch ose,rnnieii iIIcLiiiiti ii h 111tilt . pisI\at ,ctOt will 
be. lteekiitt,. iint.'cili I ilieto11tthese. pr1 tl . ProIC.'essing IS \p)C('tC.f 

,
to IIII t.'O 5 II t c lih I ll ,i l ltpirlie ilalbici l111C iil ti i c"t1 ti t. cit . ,III 'i I 


ciir-rtitintf ('1i ftc th it+",tc t -iik Ihim\ ti,,itlthe
.\s tiir,t stcp. til of 

\est Ilics (St.Aiti, istlie) hia"f! rcd Io pmsiti ,rea
c' i, titllce in the a of' 
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processing and storagc oI yanis. This project should be finllizcd and 
implemented within tle planned period. 

The plailed period " ill h used not only to develop proper and eective 
struhl'rill Jhutloto+)nConsistentd elop+root ropo portotl experience. 

LJLIfltitt.S )I \ ;l S and s, potto) \%ill 
 he sIhppd alnullI yljVWhile the 
Barhiids +\eriiiculiial S(ci.t\, Barhad),, X rkliti Corporation, the 
,injstr, of Agricuilttre,. I id and ('tIISunLe.r .\fIIfi irs. tid other rele'vanIl 

bodies \\ lIl I t o ll ll anilt.cand the areas of'to iioIll ()I'g.Ili/, 


productio Ii i
and eportes. 

There iare no taiffIIs iCQi()iil (Ii roo(t and tibler Croips.(mi hiiilt 


, elm.cil I littleI19,
r..as'li t. t hf,oil ltirll _ io ilrtoom Cp Ith in .porsWerec 
in pose. \- inls u , utW4 hi ,m+, . ,s, lashcen I( olma wat Iullha 
ir. I' /'lr levied, ,Ith ,I 3 ,0'tr iff ile .s\,etr p)(tat) is 

char eda 35,; taimatcht. \\ ticpiit't has a s a.tif ) Hdls,1.1 ! l,, 0ki . 

Recsearch, Training, and I)Lclopmnti 

Atnd iti ll tli it f .I t lliiti. tl ltiie cii \ A ItIt as 90'; 0f a 
jilitiI(t.ItI)Ij)Liil1 hId~i hiii~~I UKeea v this I.rcli%%eoi it rik iluiwe ini the 

( .\i I ltl u lt nI uliInittf t l use( ifI l"', tidc' l ,Cori l.()r Ilie 
iits t o lItl IlLf 1c till! it I c\lssrk i lILc IIf tI101 . ",ltc )is ir t t ., 

11iCic (iite ufest sAi I)l , IIIi LICI .\],tl(() lsueltI Is fo. tile 
lpliij',luiuut\ { I ll -~i~i~,i c i1i\, rectl i inl'il e til Barb dos tI(' 
It.'lit tH e t tl l (ftiilt i.i is.ill p t Itii i Ili l'"el' s So f'li i a s 

t'i i ll (l j t._ si ( ARI )I ite alisiiilteui+ ,. . ill f,+tl et\eI', itu sillities ll l lstu",i' l i,lull 
ikiii i lie

Isl Kii\ itirie 

+
tNI- lll ll (' II A, ,t llmntt..] i'hI I,,I t IIL', tO, iltRC ,IIC l . ll I,CH -+ .' ()I 'h I~[ h 

++,'iixtiitnilst ftiiii the 15t 1 aiht. viIe li;irt O, iitiite (\1()tt lieaeric ,ilti'eIhuNiti 't l, <Is.\~utuhf,.'i elf islthi.'ltstii , lte sau,-t ta tehuufteseilturie 
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and field assistants only one has a diploma fron the Eastern Caribbean 
Institute of Agriculture and Forestry. 

Current research emphasis is oil the c)ninlenrcial production of white 
potato and the processinig ofcassava for animal feed. Approximately 60% 
oi k!e re,.arch work is conducted on government-owned stations and 40% 
on privately-owned farms. Most of the work conducted on private 
holdings is dcevelopment;al while work conducted on government farms is 
mainly experimental. 

There are no loc, Itrdini ng couIrses in root nlld tuber crop prod.cltion. 
-owever, at a regional level tile Centro Intcrnlacional de AgricuLItura 
lropical (CIAl) pro\'ides soic short couItrsCs in this area. Tile Crop 
Science Department at the tUniversit\ of the West Indies has also been 
iIlvOlved in the training of' man\ persons in this area. Tl'he Centro 
Internacional dce Ia Papa (CIP) in Peru mud the International Agricultural 
Center (IAC) in Holland provide extraregional training in this area. 

Quarantine Regulations 

hFile tuber crops produced inquarantine regulations for all of the root ai( 
the region are the same. The matctial must be free ro1il all soil and 
extralnous matter on entering the country. Crops nitList be free fron insect 

pests and diseases and nit ust be dipped into an insecticide-ftigicide 
mixture or fumigated according to the stipulations on the import permit. 
The material intist also be accompanied by a phytosainitary certificate fronl 
tile country Of oriii and an import permit from the exporting country. 
These regulatiotts are for tile regional and extraregional counti'ics. With 
extrarc-ional countries, however, other specific conditions are imposed 
and ni ust be specified on tite phVtosa nita rv certificate. 

Spanish Summary 

Cultivos de Raices y Tubfrculos en Barbados 

Se discute y analiza i situaci6n de los cultivos de raices y tub6rculos, 
especialimente tmakalgay, yuca, flare, batata y papa, en Barbados. 

La producciOn y exportaci6n de fiaine y batata disniinuy6 durante el 

periodo comprendido entre 1970-1984; la producci6n de yuca y malangay, 
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que cs s61o para cOn.S. Ino IOc, I,se ha mantcnido constantc. La papa, cuvo 
2onsthlo es el is alto, dcbc importarsc. 

Para estos cultivos, se describen oferta y demanda, producci6n, 
limitaciones dc su expansi6n y irct disponiblc pari L:t I:caracteristicas de 
fincas productoraS y perfil socioccon6 ico de lns 'roductores, sistemas de 
cultivo, rendimiento y cultivarCs. 

Sc prescntan dals IClas cxpo rtaiOncs ic Fiamc v bata entre 1976­
1983, v lIs inipucstos dc importaci6ln para btata. fitmc, Nca V malanQaV. 

Finalmente sc indican las mcdidas diccuaren tCela, c1 prcscntc y\tt' Un (ic 
]a politica gubcrnamcntal. Ia impr)0tancit (c una b:Isc LIc da1t10s contiable 
con cstadistica:s dc I0s CULti\t)S dc raiccs v tubCIrcuhIs v Ia capacitaci6n en 
investigaci6n N'desarrollo tecnol6gico de los cullivos ya mencionados. 



Root and Tuber Crops inBelize 
S Trano* 

Introduction 

Belize has a population of about 150,000 persons and a land area of 22,964 
km 2. The main export crops are sugar, citrus, and to a lesser extent, 
bananas. The cultivation of root and tuber crops is primarily at the 
subsistence levCi although one producer rezently established 16 hectares of 
root crops for export. This attempt regrettably failed due to improper 
marketing arrangements. The staple food crops in Belize include rice, 
beans, and corn. 

Data on research, preduction, and demand of root crops in Belize are 
not available. IHowever. an agricultural census sponsored by tilegovern­
ment of Belize this year should provide data on root crop production levels 
in the near future. Within the short time given to prepare this paper, a few 
interviews were conducted with people involved in the production and 
marketing of root crops in Belize. 

In 1983 Department estimated that ,'-7 rootthe of Agriculture ha o: 
crops were produced in Belize. In 1982 Belize impoited approximately 
1610 tons of potato (Solauwtn1 spp.) valued at St132.85 million'. In 1983 
importations rose to 18 14 t with a \alue of'S i 3 million (Ministry ofTrade, 
1982 and 1983). 

Root crops are presently grown countrywide with fhe largest production 
area being located in the Cayo and Stann Creek Districts (Department of 
Agriculture, 1983). Both Cayo and Staln Creek are estimated to have 
approximately 40 ha each in production. Generally, land is available for 
root crop expansion. 

* Departnmni olAgriculture, Ieic, City, Belize. 

I. Fxchange rate: $B I.00 = USS0.50 (1983). 

http:St132.85
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Farm Characteristics 

In the Stann Creek District the average farm size isapproximately 4 ha. In 
this district cropping systems include crop combinations of cassava and 
plantains, root crops and citrus, and root crops and coconut. In Toledo 
District root crops are grown mainly in the backyard garden, on small 
plots of less than 0.5 ha, and on some milpa.s (land dedicated to a system of 
shifting cultivation). 

Socioeconomic Patterns 

Most root crop producers are small farm operators who may be either 
single or married. young or old. The family size is estimated to be an 
average of five persons. While many of these farmers ,re parents of 
children attendintg, secondary school, the parents themselves have only 
primary educat i o. The author estimates that farmers involved in root 
crop cultivation carn lcss than $1B5000 per year. Farms are operatcd by 
part-time and full-time farmers. In the (_ayo District root crop production 
is handled by men and wonen. In the Stann (rcck I)istrict cassava is 
grown mainly by women and the other root crops are grown by both men 
and women. Family members are the main source of labor. 

Root and Tuber Crop Production and Constraints 

There are no records of root crop yields available. However, the author 
estimates that yields are normally 7-13 t/ha for cocoyams, 25 t/lha for 
cassava, and 15 t ha for yarns. High labor requirements, little or no 
machinery input, little or no fertilizer, and few. if any, plant protection 
practices characterize root crop cultivation. In the Stann Creek Districit 
some labor-saving practices are spreading among small operators. These 
include the formation of ridges by mechanical land preparation prior to 
planting and the use of grating machines for the processing of fresh cassava 
root into starch or cassava wafers (locally known as cassava bread). 

Interviews with farmers indicate that the major factor constraining 
production expansion isthat root crops are being produced to satisfy local 
demand only. There is at present nothing organized for exploiting export 
markets. If export markets are to be exploited, it would be necessary to 
consider those factors which limit pr',dLIction such as seasonal variability, 
varying production costs, and poor product characteristics. 
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Marketing and Constraints 
In the Cavo District about 90,,'j, of the root crops produced are sold in
Belize City main market. In Stann Creek about 70% of the root crops
produced are consumed at homne and 20%,.o are sold in the Punta Gorda
market. l)istances between markets and the most important production 
areas call be ats much als 80 ki. 

I hc demand for root crops is far less than for other energy foods such as
rice, corn, and wheat. The supply coincides with local demand. There 
appears to be no yearly price fluctuation except lotr slightly higher prices
demanded h' the early suppliers in any given season. Information on the
effect oft inc,.me and price changes on root crap demand is not available. 
However, in the (iavo I)istrict it is reported thu t the supply is halted when 
the retail price tor ccavzaim falls below S130.22 kg. 

Ihc only produact ion t cassav a water is handled by two small processors
itt the Stann ('reck l)istrict anLd is distributed for sale primarily in
I)argriga and iteli/c ('ity. Vendoars transport Iimite( amounts of this 
product an public transport to other districts. It is rotAt kniown; whether a
suflicient demand exists to o'Lstitly a greatcr amou,, t" root crop supply. A 
ma)re svsteraattc dttribtttia)n and improvements in packaging and advertis­
ing would probahly lead to itn increased demand for the product.
Hlowcvcr, the relativclv small poptilation and the few foods that cassava 
waler can sslhStitutc are two tactars that would inhibit increase in demand 
even if tihe prc i utsly mentioned recommendat ions tor increasing demand
 
are IolhlsCed.
 

The major factor atfecting product quality is the root crops' short 
storage life this is particularly true for becausecassava ot' natural 
physiological processes, insect damage, and damage caused by machines 
used in production. 

One so urce reported that there are markets for root crops in the United 
Kingdan, and the IUnited States. The primary constraints associated with 
external J :nand aire: 

Inabilitv to immediately supply large qttantities of quality produce; 

Uncertainty of continuotus supplv and 

Noncompetitive prices (Table 1). 
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Table I. Average retail prices ($ltlJkg), for root crops, Belie. 

Commodity Price 

1.32 

Cassas. (0.00
 
Sweet potato (,.66
 
Yarnpie (I), trgijda 2.2(0
 

Yamris 


Coco%1a1 ((tanllia) ().88 

3183). 1. -xchanieCratr S t111I 'S0.SIo.5J 

Recommendations 

In order to achieve a large volune it is necessary to assure the producer 

that his product will be bought at a miniml set price. By doing so the 

farmer is Cncouraged to increase his production to satisfactory levels. To 

date there has not becn a dealer who has been willing to take tilerisks 

involved and to ottet a guaranteed miimum price. 

In making the price competitive certain factors need to be quickly 

addressed. Ihese arc: 

The upgrading of production methods alnd introduction of high.­

yielding cult iars well adapted to the arabic soils of' Belize, 

The introduction of cultivars with low-disease susceptibility and 

suitability for mechanization: and 

The reduction If transportation costs. One source reported that, up to 

about a year ago. when preliminary negotiations were made to market 

some root crops to the Initcd States. the cost of transportai ion proved 

to be a major constraint in competing against tileprice (f ro ,tcrops in 

that countrv. 
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Spanish Summary 

Cultivos de Raices y Tub6rculos en Belice 

El cultivo de raices v tub&culos en Belize es principalmente a nivel de 
subsistencia y no hay datos disponibles sobre investigaci6n, prcdu:ci6n y 
demanda. Sc prcsentan algunos datos sobre irca cultivada, sistemas de 
cultivo y perfil socioccon6mico de los agricultores. Finalmente se analizan 
v discutcn el mcrcadco de los cultivos de raices y los factores que afectan la 
fluctuaci6n de precios. 



The Root and Tuber Crops 
Program at CARDI 
St, ("lairIForh'*
 

Introduction 

The stated aii o)fthe Carihbean Agricttural Researh and Development 
InsLitutC (CA R I) ) is "to ontrI)tibutc to agrictlttural devoCpmCnt through 
tIre ecCraltrn anid lhWclination of appropriate techology for the benefit 
of, the Caribeanpllpeotple." (iie tins goal aind tie oh.jccti\cs of the 
Regional Iniod and NttrtLion Strtte .the Institute has forlated a root 
crop prograim that is rcsposi c to the need,, of it',imember couintrics. 

Io a large extent, the diet of the ('aribbean populatirn depends upon
several carbolvdratc-r6ch root crops. Ihroueh improved production 
svstels, liih-\ rlritgo.no hcarcit irltisars. iid prvCnitatiVC nCastres 
taken to racc till and stomrigc losses the Carihhean population can be 
enstred oa4ind -e.utc stable fooad ahue. 

From its inception tit 1975 (.\RI)I lit c\ptndcd its active root crop 
progrant. In the beginirig the mdin crops in the progtran %ierecassava 
(alUtihol ot'ihtn1il ).\ drit /t/)I(turl'cespp. i,sweet potato 1POt.Mr' 1)O10-
Ia ).and white potato.o/wtin tu/'rotan) %kth emphasis being placed on 
cassa a. Althottgh , o ctnties ol these crops, tihe prograi has beenlrk 
expanded 'cer the past t . ears to inctide tannia (Aamhowsont %ugflki­..
Iiint. tl,,hccll (s e ( lt( sla c 11\ll/i't11 alr. ciir1'lrita), anrideddoc (CC. 
('A l1lt'1t1 kiar. u/till 1qil'tllu) 

(iCll thlt s%5't p ltdi.to, olds, \itlis, aind. to a lesser extent, cassava 
form the basic tradlIiial clarhoh iatc crops in the diet of the Caribbean 
people, the mloor goals (I the prograrll arc: 

TO corrrribut toClile priidUctrorr of paithgcri-nce, high-yielding 
c.tivars of ,\,cct t irto Salls. cassai. ,aind edible aroid: 

.Il,
(armi shc.St. A .ttiii Micdrclrt )cscltpnicrln tzsiiitic II(.\ I)tI,ni\rersit)(.rrrrpus.l% Si.:\t~Lztit.i. t runiridid ioutJ It g 
r. 
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"ITo inlcrease the producti and a\ailability of the major root crops 

through improved plantilg material. bCttr prounction svstems 

inclulillg psCt aind isCasc con1trol, and imnproved postlilar\est handling 
and storage mctlh()ds: and 

TO CncourlagC the utiliatioill of' crop rCsidue.sC frtol the primary crop 

I'm- licstock feed. 

Research 

Swcct potato is Ml imliportant staple throughoutt most of' the Caribbean. 

Research and deelhopmenet efforts hatve centered ol producing high­

yieldfne cultivars that can he adatptCd to various ecosvstCm1s. In conjinc­
tion %ith thi,.the cotllrol (d na )(or, insect pests) LU.'c/n)o.i(/('itlUN and 
C,"']a foricIarilto. in eastcrn Ca ribbca1 n and11l Trinidad, and AA'gax'CS sp. ill 

Trinidad) has rceCi\CL attCntion. 

The research activities for sweet potato include: 

Maintaininy gcr mplasm from local and extraregional sources in 
.lantica. Arinidad. aintd(irenada for breeding arid multiplication 

p urposes: 

(Cimiparluig cultiars iintrOduced from the Internatiotnal Institute of' 

Tropical .\giciilture (I LA )and other areas %kithlocal cultivars for 

adaptabilht'. \iCld. ani market qialitics tllrugh mtiltilocation trials: 

B~ulking ctltivar-, vohich have perl'ormltd well in trials Ior yield and 

market accepiahllit., for di,,trihution to 'armCrs through mitnistries of 
agrictltutr: 

p Lsts po ciall.%, ( '/1 orl u 

and . I'g,,o.tsp.) by chemical and cultural means: and 
C' tmt r lltie ialr I/tt<cpc ,/il.% ./ icuri s. 

lmpr,, ilg polliCth(ll thtitgh an C\ aluation 01 the iigroltItollliC factors 

that contribtet to increased ,icld,. i.e., tCrtiliCr requirclillnts. 
spaicing. and po,,thiar,.est taitdlinu. 

atits on 
virus diseases which cause siciificant losses inquality and yield. These 

problems were inics igated during 1973 to 1979 and suitable measures 

were developed for coitrOlli \'[-irus diseases using provCn tissue ctjlture 
methods of virus eradication and rapid propagation. lit subsequent 

research these techniques were used to produce commercial quantities of 

The Institute'" \work ol 'vans centered solving the problct of 

http:rCsidue.sC
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vi rus-tCs tCd ,cd stock If 'White L.isbon' yam 1.worca for(o a/ala) 
distribution to farmersin llarbados and the rest of the ('ommronwvealth 
Caribbean region. 'Ihis tcclhiq uC has rcc ceild Wo(rldwVide aCCCpianCC aiid 
is being ad:pted for use in countries otide the Caribbean. 

Il eastern ('aribbu aithractnose is atserious problem and vit irs-tested 
White lisbon \am1 from l-Ibhadois has been SCriOlli affcted..\s t result 
attention is being gucen toIM)ll !i t Ii oICI ,,II\ it tit\ ofproAlem small 

anthraclos-tlciant cultj\ars of 
 ). /ot hI,, be'un made available to St. 
Kitts from the institut National tde Rchere hes .\groninlatics IIN,A), 
Guadeloupe. otr studt arid cialuatitmn ,lidditihi. utaterial I(COconut 
Lisbon) from Barbados is beine t.<tcd. 

The principal itngtoigi ictisitir, oi; \iiiis ar& ,asflltms: 

In itr-o laiite ancc I iiti,-tsftcd plintiiig lniltclal through the 
i-naltcnail ol tistie itlitlC' stiCk Of ill 1). U/lttl iind 1). i/ii/a 
ac ces.,i ii 

lllprlo\ lig' pla.ilill: nllatl'i th1 oU011 t C.l ltl Ilading it,ll itdC' A 

niat liatl P1t71ttLCtuit 

NM iih it gtiLof all iliallteiillI )ptritccdbs rwgisteru d i ltn\\ hrt i . us 
affcted' lants[ 1111u(11 t,:, ihuth latiolli t ock '.lctc rltitlttn and 
foli ae dis ascli \ ip mltof ( iradc iHand U(' itlipli m teIthrials: 

+I:\tlcllliln tubeu dollilaiis ,II iakaet'ituitet ~il lhi tlugh slrage' 
trials iIIHtctf ait ,c, i t tl tlcili]\ placikcal s\sfc ll, itu the 

l\trliii !if liscs'ltl itihei. ti\ hl ,bu al , t :ilg~a 

vaill I!). /tliI/ tt++i l aitn II, effet- ' t ut iflhti itlo+cu cIc€,,,'m,,,ll < l e c' c l ill I)fllll~l Citi',tl I\ ti'gtlah' 

aluti, caused hS (/it it (IM!111 

Ill iit ,llu tile Icl ,.i)hI pUalit\ )I \\hlIt l'is o ll ilhi tiugh 
sclCklplecf tt c c il ,,,tcttlll ulntil lt ro 

hillih ailul hain..esite. 

liie 'illih .. i, ci 'i 1, Citdi a tif tht t,lilt t lf t t I researchti .',Illop 
p ro g r l ll) i ln 19 - 1, ipt,t lc kdlit lk d ()!I tll(- i ~i i o~f " Itl tl ttI l l ti 1 1 to 

10, o! litei fl'hit tli iiti I rill (ic11s1sa1,'t ltilu\ culfs siic and 
SweCI ilhto k itlith t it a sizni icant loss of brcad iltjlit,. Iowever. 
development ha, nt tiketn place along illow lines. 
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Th': present interest in cassava is its use as aIcorn substitute in animal 

feeds. Consequently tile following activities are in progress: 

Introdtitig aid al atine ('IA I ctilti ttrSillIllLltilhcltiOlnil trials 

ltor the a.t.ssesCsmet and rapid multiplication Of selected superior 

cliss l CIltli %i ,a.I 


."tt it~ig .'t,ssa\,a hatctcrial blight (CIM~l) thlrough itmestigottion.' of' 

Icistntl ('i11:selected c,ss \a lilies to 

I )e eloping itnplro1 c caaI\a proldutction thituigh tncchani/cd sys­,,,mcd 


hanrvesting;ten,,of plititt,. tertilicr and herbicide ,tppliti'tt. ;Intt 

I)C\ .lpiit: s\ stelusI mr chi pl n12Jil dlring c11''sa\ ailOr use in1anin1al 

ICe 1lhroti Inchiner\ ',idiprdliciOit. lsstel iesting aind dcvel­

opiltleitt. 

lannlial andt CdsltCCihaire Ilnttr St,tsllth, fools w\idceRv Used in the 

\\ indkarul Ilhinlds. linnia is prinia'il tladed intraregitalli atd a small 

illlltoLlllt is c\p1Orted to tile I nitedCLKit"ti'd'm. 

rcalied bcaIi sielt. 

lol\il'.rae. \icll, of 4250f k,_!/hia ol small f Illal addiliolln plantings 
lI li tettcl;iltll 101 [he e\pOrlo tO lanni alltot, bee of' 

. 

have heen IfCctd h\ ilnnia l bf disease, also called lanniahurnling 

root-rot diselse. 

A prOerliti aim11 d atl crop inlpro1emeit)~t and cl lifiaton of'11he disease 

probleln \%as hent I in IQ9Janl dcolsiderable progress has heen made. '; he 

caisal ac'nt I' /n111M 1t1t/iiint ha nowSIbeen.,il identified b\ K och's 

ttl uilC anl Colltrol Incsnlta\'c bCCn deviCd. 

The v,ork pr MraInonll he Suniniri/Cd tLiLC'r 101onr haCitilgs:,iiidlc 

getic itpro \ elnint: agronnt\i ininro\ pntl Cil sinliCs: ;andmet tilh(th 

posthlar\st st tdies. 

(enetic improvement intvoles the collection of arolid grimplasltnl and 

the scrTernittg Of tantnia sCCLlings for disease tole lIance. Screenting is accom­

plished hy detectinu clones with high lc\'els adapt ibilitv and tolet ance or 

tesistanece to imaior eaterll Carihcan liscase, inl particular tainnia root-rot 

disease. Selected CitC aie iultplie'd r5 )ifl. llrough tissuC cultiturc and 

other illethod .and cl ciilii;lls ari e\alualted thlrough tntltilocational 

trials. 

In agronomic imiprovement the major eiphasis is oin developing im­

proved tannia production systems through nursery management, weLd 
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and di.scase con trol measures, aniid nLtritional requirements considera­
lions. 

-lathioiogical studies iIclide pathogenic testinig to confirm that I'rlhiiun 
Iniotrl'Iu is the causal acent of tannia root-rot diseaise and to determine 
the roles of P.1r/nhitm spp., Rhizocrol q)p., and /"uxtlritn spp. in tannia 
root-rot disease. Platns arc also undCrva,\ to utilize disease management 
practices in order to determine the appropriate application, timing, and 
mininmt effcCti\c Lluitit k ot Ridonil NIZ 58 to be used in the control of' 
tannia roolt-rot diselse. 

Postharvesi studies include the control of' po)stharvCst rot of taunia and 
dasheen thlough chcmicall treatment and b other means involving the 
determination of the principal patlligClS causing postharvCSt rot IId the 
implementation of preventive m cs.L. StLtudies alsoar planned to 
dCvClop+ lr(oid mtaturit\ indiceS thiloughI the identtification of ritatUrity 
standLrdS III igh qtilihit, atroid )r)dutLI n ind to evaluate the cffcct of 
maturiv oitn cl uait\ and shelf life. 

Training 
D[ring the comr*c of1rcscarch and declop ental work on yams the 
IlItit ukLCotldIuctCd ait1lt ,ber ofshtort traiIing coursessilo issue culttire for 
the -iclit III technici, , ii variuous ministries of agrictulturc. Some of the 
Institute', ,cucitits alot rceli\l ,l.aiced ttaining at (l .I. In support 
oftllhe pl)glall for Illolitoritig the production of \ ins-testcd \a[nl planting 
material h\rtcistered gr(wS,. plait f)ipMCttin olice'rl the Mlinistryof
Aglictulture,. llar:itdo, ,crc tirilld iII the identification of foliar viris 
S\ Ill)olll,,. 

AlthoIgh scientists and tchntologists arC conscioLs of these improve­
lnts, informal technical training must be supplied to the long-ieglected 

ultimate uscr, i.e., the eten,,ion stafl and. more imporlltantly, the finatmer. 
This increase in information tiansler would ultimiately Icad to a greater 
anionnt of' technological appreciation and increased adoption of technol­
ogy by the user. especially %kith regard to postharvest handling and storage 
technihologics. 

Reconilniiidations 

Ihe Institute wkill coltinuC to be respollkivc to resarching the Challenges of 
prodction of primar material so as to conltribtIc 1t l)Ind scu'llity. ()nce
this has been achieved emphasis must be oil crop improvement throUgh 
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higher-yielding pla iting materials that itre resistant to the major pests an d 

diseases of the region. Emphasis must also be given to improving crop 

management Sstellls involving mechlization where possible to ensure 

cfi'iciencyinlproduction. 

At the same tine attentioln nUSt be given to providing the base of an 
agroindLstr%that cal Utili'c, in an clicient mianner, the several root crops 
which tile region is Capable of prod Licitng. Theref'ore, appropriate training 
programs must he devised to equip our scientists and technicians for these 

new directions. 

Spanish Surnnury 

Programa de Raices y Tuhrculos del CARDI 

1:1progriia,1 diccultivos dc raices del Caribbean Agricultural Research and 
I)evclopnlnt Institttc inclne hns Ctllti\O), dieyuca, fiame, batata, papa v 

Is 

prttLhln.io)l tIC Ctlll,.attes lhibreCs icCnIrCnIdaiM lsC,, 1111)Cnt dteI 
aroidcs conicstihlie. los prinIcipalc s ohiti\vos dcl progratna stl a 

Cl t
 

plrt-OLlCLit6 ( c ICttislpoljlihiidad titC hns ciltiv stei, cI C.stiiuloderaics, \ 

la 1tti1/.i(6ntIc l(C r.Sittit dclCI 'ultivo+ ptiilrio C11 a tlint taltci6ln 

tninllal. SC prleC tlaltl i(l.,.L ti. ,_ctigaci( capacitacolnl,. aCti i 1n. V 

desarrollo rlacion s ta .i lca Vlos aroides.t.Icnhata:i, el flame, la 



Root and Tuber Crops in Dominica, 
West Indies 
C.A. Sorhainlo* 

Introduction 

The total amount of land tinder root and tiher crops in Dominica in 1984 
was 3650 iect arcs. IFis total comprised six root crops: dasheen ((Colocasia 
escthnta) f(1700 hcctarcs); tannia (.\'atho.oma .mai,utti/litrm)(850 ha); 
yarns ( l)ioswoca spp. ) 769 ha): sweet potato (Ipomot'u)a/>ta.%) (243 ha): 
cassava (Malihht teulculta) (l hIa): and white potato ('olammi tilbero-
Sum11) (7 ha ). 

).ishiccn, tannia, and svcct potiltto atcegr\il ishandwidc whilh whitc 
potato is grown it 300 ill aho \c ,ca le\cl ill thc south central part Of the 
island. Yams are gIt in thc iorth and southeast whife cassava is also 
grown ill the smtheast hut (it spccilic plots. 

It is cstilltcd th t ii 3a1 incrcasc in the present area is possible '.ithin 
the next \Cair should pricc arid market arlangcllrrrctlls pro\ve sltisfactory. 
This %oLllId inicre:s' the cxisting 3650 to 4745 ha. A 50(i increase over four 
years in asailahlc land would make 5475 ha available for root and tuber 
crops. 

Farm Characteristics 

The average farm si/c for root crops is betweei one and four ha. There are 
approxinately 10,392 larm1s producing root crops in Dominica: 5173 
f'arns produce dashccit: 29X3 produce tannia: 1432 produce yans; 575 
produce swCCt piotat : 179 iprodtnc cassava and 50 produce white potato. 

\Ministr .l AF1tclllt[C. I I'lllUCai. 
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Of the 10,392 farms producing root crops in )ominica, 3000 are self­
owned, 3180 family-owned, and 3150 rented. Eight-hundred and five 

farms are operated by 'squatters' and 257 farms are held by other means. 

The majority of farms producing root and tuber crops can be described 
as small family farms of less than 5 ha. They usually incorporate a range of 
enterprises on a small scale in combination with root and tuber crops. For 

example, fruit tree crops are grown on 40( of the farms that are larger than 

10 ha, 30%,; of small home.-farms (about 0.5 ha) and larger commercial 
farms (4 to 10 ha) raise chickens, and 20% of farms (0.5 to 4 ha) raise either 
cows or goats. A lesser percentage of farms have enterprises consisting of 
pigs, sheep, vegetables, or the production of copra, bay oil, or farine. 

Thirty-five percent of farmers do not engage in any kind of small stock 
or dairy production. There are very lew instances of farms wxith less than 
0.75 ha growing only root and tuber crops. 

Socioeconomic Patterns 

The average farmer is 52 years old and 26 of farmers are in the 26- to 
40-year-old grou,p. Very few farmers are under 25. Age differences are not 
significantly correlated with levels of income in Dominica. Literacy is 
about 70(:. Although the majority of farmers have formal education at the 
primary level and 5"i have secondary education only 71,. of farmers keep 
farm records. Out of 120 farm households survcyed, only ;4 households 
had members who were illiterate. Farmers depend highly on the opinions 
of sons an( daughters and on extension officers. Radio is regarded as the 
most important of the media sources on improved practices. 

The average size of the household i:; 5-9 persons. Seventy percent of 
fa, ms are mainly dependent on family labor an important factor in 
family-farm incomes. 

The "armer's food is grown ol his farm. The main staples are root and 
tuber crops and bananas. Meat and eggs are eaten at least three times a 
week. 

Employment in root and tuber crop production ISa percentage of total 
agricu ltural employment, from land clearing to marketing, is estimated at 
15%. In farms ranging from 0.4 to 4.0 ha root crops are responsible for 47% 
of the farmer's total income. In farms ranging from 4 to 10 ha, root crops 
contribute 24% to the farmers' total income. 
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Root and Tuber Crop Production and Constraints 
See Table ; fr hteyiclds of root and touber crops in l)oni iica, and Table 2 
for the volume of production. 

Root and tober crops are important in molt iple-croppitig practices in 
Domini:a. However, there are no precise systcnis which are repeatedly
identifiable as ritultiple-cropping systems. I-ntercroppi ng occurs with crops 
such as bananas. vegetables, fruit tree crops, and coconuts. 

L5ighty percent of all dasheen grown in l)ominica is intercropped as are 
29 'jol"yanms, 641, of tannia, 13(1 of sweet potato, and 10(i of cassava. 
White potato, a relatively new crop, is alwavs pla nted in pure stands. 
Approximately 67(, of the root and tuher crop fIrme rs use chemical 
tertili'.ers in the commercial prod uction of these crops. 

The major factors restraining root crop expansion are: 

Poor inarke.s dile to high costs of production compared to the low 
prodLIction costs of other carbohyd rate ,ources such as rice, flour, and 
potato: 

Inadequate credit facilities with collateral being necessary (i.e., tand 
title): ind 

Limited potential for farn cxpanrsion and loss of rental income due to 
restrictions on farm si/c. 

Marketing and Constraints; 
Both tannia and dashen cost E'$0.67 kgI to prodIce (ECS6389/ha).
Yams cost 1-CS0.33 kg 1(FCS3304 ha), and white potatio costs E('$0.51 /kg 
(ECS5067 ha). 

.1lbl I.11 )1anI itiher crop,. yitld(kg/hat) in I)omi­
.Cd. 1984. 

(rop Yield 

Iannia 10I.323white Pttoi 10.309
 
1)ashi.n 
 12,32N

('assava 13,826
 
Sket potto 
 13,826 
Yarns 
 13,826 

I. Exchange rate:ECS1.i)= US$0.37 (1984). 

http:E('$0.51
http:1-CS0.33
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'rable 2. Production volume (t) of selected root crops), Domlinica, 1980-1984. 

Year 

Crop 1980 1981 1982 1983 1984 

1)asheen 
Tannia 
Yarn 
Sweet potato 
White potato 
Cassava 

10268 
6429 
4018 
1429 

10 
560 

10446 
6696 
4286 
1400 

16 
600 

10521 
69015 
4343 
1358 

30 
700 

10701 
7100 
4400 
1400 

45 
650 

11000 
7400 
5000 

148 
50 

775 

During 1984 dashee" retailed for IC$ 1.06/ kg and had a farmgate price 

of ECSO.86/kg. Tannia retailed for ECS1.98/kg while its farmgate price 

was ECS1.54/kg. Sweet potato retailed for ECS 1.87, kg while its farngate 

price was ECS1.21,'kg. Yam retailed for ECS2.64'kg while its farmgate 

price was ECS 1.43 kg. White potato retailed for ECS2.75/kg while its 

farmgatc price was ECS1.65f/kg. 

Few wholesalc operators function in the root and tuber crop marketing 

chain. Wholesalc purchases are made directly from the farmer. Tie farmer 

the farm or at the market.himself' or his family retails directly from 


Exporters [l)ontinica Agricultural Marketing Board (I)AM3)], peddlers,
 

.Joseph Exotics, CARICOM Associates, etc. buy at farmgate prices.
 

The total value of root and tuber crops as a percentage of total 

agricultural production is between 8 and 10}. 

At the local community level cassava is processed into farine. This is 

done mainly in southeastern Dominica. Some households on the east coast 

flour from dasheen, tannia, and sweet potato but throughoutprepare 
Dominica the vast majority of root and tuber crops are uti!ized in the fresh 

state.
 

Root crops are distributed in the following manner: onfarm consump­

tion (10%); local market (60( ); and onfarm, animal feed (10%). The 

remtining 20% is exported to regional markets in the Barbados, Martini­

que, Guadeloupe, St. Croix, St. Thomas, and extraregional markets in the 

United Kingdom. 

The wain local market (Roseau) is situated 3to 145 km from production 

areas which themselves are not usually situated more than 3 km from a 

vehicular road. 
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The present domestic demand for root crops on the island is 10,584 t for 
dasheen, 4908 t for yarns, 3770 t for tannia, 1488 t for sweet potato, and 21 t
 
for cassava. Twenty-one tons of cassava are eaten fresh and 750 t are 
converted into farine of which 10 t are exported. 

'File major constraints on domestic demand are: 

Superior storage of other carbohyd rate sources such as rice, flour, and 
imported white potatoes; 

High price for root and tuber crops when compared to other 
carbohydrate sources; 

Seasonality: an 

Ease of incorporation of the other carbohydrate sources into familiar 
recipes. 

The major constraints ont external demand are: 

High production costs resulting in the high cost of'the product when 
compared to other carbohy'drate sources; 

Poor crosscuIltural acceptability in nonregional countries, 

Short shelf life: 

Limited availability, and delays in shipping arrangements; and 

Lack of promotional efforts in foreign markets. 

Government Policies 

Except for white arepotatoes, energy-rich inports not restricted. Theimport ofwhite potatoes is restricted between January and Aprilto ensure 

a market for the local production of 69,400 kg. There are no domestic 
subsidies or taxes on competing crops itnl products. -to,'vcvr, the 
Ministry of Agriculture assists white potato growers by importing and 
reselling seed at cost price. Crop protection inputs are also provided free. 
Potato growers are erIcouragCd to form allassociation to substitute 
imports atnd loan availability is facilitated thiouieh an International 
Foundation for AgriciIltural l)evclopnent (I I-At))h)w-interest (51() loan 
scheme. 

Future policy direction may be determined by trends in production, 
promotion, and marketing. At present there are no clear and identifiable 
positions for future policy, apart from an increased interest in research. 
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Research 

Institutes conducting research oil the island include the Caribbean 
Agricultural Research and Development Institute (CARDI) which con­
ducts ont'arn and center research both at the local and regional levels. It is 
stalled by a ftill-time plant breeder, pathologist, two postharvest technol­
ogists, and one laboratorv assistant. The Ministry of Agriculture 
(MINA(i) coMducts onfalm local research. It is stalled by a part-time 
res,narch officer, andl the [rench Technical Cooperation (FPTC) also 
conducts local ontarm research and is stafld by two part-time agrono­
mists. 

In 1985 the government budget of FCS95,000 allocated to root crops 
was distt ibuted in the following way: annual funding to the CAR 1)1 Aroid 
Project IECS40t0(). building of tle CAR 1)1 Aroid Project (FCS40,000): 
site rental (I'('S500): field experiment cost 11-CS5(0), and extension labor 
costs (IFCS50,00). 

The Illareill'ats tf rescarch irc: 

Aroids the three institutions (CARIA. MI NAG, and FTC') will be 
ciphasiIi;ng development ill the areas of. agrolloly, genetics, post­
harvesting, ;and multiplication by asccptic meristem cutltures. 

.' plantingYalls the int roductionof clean iatrial ftor /). alatu cv. 
" White Lisbon is being undertaken by ('\RI)l, MINA(I, and FI . 

Ihese three institutions are also identilying and distributing %alOis 
varieties. NI INA(I, in particular i ct)llccti'ig thelollowing 23 \aricties 

ol I)iofstnmrv'a sppp. at the t Plainc Bhotanic (iardcn 

Adon (lo Violette 
Antoine Inra 520 \Vhite Cush Cush 

Babawolc I.ad ics White I.ishon 
Bclep Iatte l)'elepnant White Scully 

C'apallatl Purple Cush ('ush White Yam 
C'hoticoune Red Secully Yam Soic 
('oves Sari San Yellow Yam 

(linear Sca 189 

Propagation cxperiments are being conducted by M INAGi and the 
treatment of planting material is being undertaken by FTC. CARDI 

and FTC are evaluating anthracnose, and FTC and MINAG are 

responsible for the development of training seminars; 
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Cassava CARI)I and MINA G wiII be responsible for the introduc­
tion, testing, and distribution of the cultivar Maracas Black Stick. 
Maintenance of planting plots on experiment stations will be empha­
sized; 

Sweet potato sweet potato cultivars will be introduced and main­
tained on the stations: 

General research this will cmphasi/e onstation experimentation of 
variety plots, yield trials, multiplicalion and propagation trials, and 
disease monitoring: and 

CAR1I) research ('ARDI) will conduct pathology studies by isolat­
ing pathogens and investigate preparation through apical meristem 
cultures. The Institute will also conduct postharvest technology
studies (Storage potential) as well as leaf nutrient studies. 

Quarantine Regulations 

Talks are to he held with the Instit uto Interamericano dc Cooperaci6n 
para ila AgriculItora (I('A) and CAR I)1concerning quarantine regulations
and restrictions for root crops. At present there are no specific regulations.
Incoming material is inspected on arrival by a quarantine olficer at port.
An import permit and a phytosanitary certificate from the country of 
origin is required for all incoming plant material. Export phvtosanitary
certificates are necessary lor cx ported material. Much more detailed and
 
stringent requirements must 
 be employed with tile start of' CARI)I's
development program which will involve the interregional shipment of
 
aroid plant material.
 

Sources of Additional Information 

The data base, I)ominica Farm Registry Survey (MINA(). includes 
infformation on the number of farmers in root crop production, type of

farm tenure, area 
under root crops, and the ntimber (f fI'rms producing 
root crops. 

The 1977-1980 Agricultural Sector Plan provides general agricultural 
statistics such as per capita consumption. 

The Statistics Ifnit provides data on exports and imports. 

The .Market Intelligence Unit provides data on market prices, exports, 
production, and loca consumption. 
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IFAD provides information on pi oduction costs, credit availability, and 

loans for root crop production. 

CARDI Small Farm Survey. 

Extension officers of the Ministry of Agriculture, Commonwealth of 

Dominica. 

Spanish Summary 

Cultivos de Raices y "l'ubhrculos en )ominica 

Se hace tin anfidisis tanto dc lia tierra qc hlay disponible para seis cultivos 
de raices taro (nialanga, borc, dashecni- octIIo ( lal'a. Vattia, tania, 

.'uca y patata irlandesa conlococoyami), Fitame, batata (swcct potato), 


del potencial dc ticria para It cxpansi6n de esos cult ivIs iLuC
sC calula ell 

un 50"(' dtirantc los prtxinmos cuatro a ,os.	Sc describcn t a inibn las 

ivo dc estas especics de railcaracteristicas de las tirlca v los sistei las de cult 
sc considerancultivable. Los cosltos de produccin dc c,,tos scls cultivos 

altos v po.r lo tanto r striigCen Stn dtMa.idiM . Sc Considlerall tanibi~n las 

rcstriccioncs tanto de It dncm nd t illte'll;t COMO tIC It extCllla VSC discuten 

CI lutUlio Idtcbcn Scguirs, para cmtri'irrcstar csaslas dirCctricCs tie el 

rest riccionc,. iPor i1timo, se d iscute cl pape' quc picdenl dcscmpeiiar los 

institttos dc investigacion en un mayo dcsarrollo de las industrias 

dedicadas a las raices amilaccts. 



Root and Tuber Crops in Grenada 
K. U. Buckmire, R.L. Benjamin, and A. Burris* 

Introduction 

In this paper root and tuber crops refer to tannia (,'anihosoma spp.),
dasheen (Colocasia esculenta var. e.wul'nta), eddoe (C. esculnta var. 
antiquorum), yams (l)ios(corea spp.), sweet potato (Ipomoca halalas) and 
cassava (Manihot e'culenta). 

In Grenada it isestimated that a total ot385 hectates (ha) iscuhlivatCd to 
roots and tubers. Theoretically there are about 510 ha of suitable land for 
roots anid tubers. However, the steep terrain and tile ;lllndn;lice [ba.lnana
and tree crops limit the cultivation of' root crops. It is estimated that 
60-40( Of the suitable ;antids are intercroppcd. Any additional land area 
would have to be new lands, at present lying idle but %ith difficult access. 

Farm Characteristics 

It is difficult to estimate the number of persons employed in root crop
production. Bearing in mind that there are about 2217 farmers, with an 
average family size of four, it can be said that approxirmately8868 persons 
are directly or indirectly involved in root and tuber production. Hired 
labor is seasonal with most being needced fr ind preparation and the first 
weeding. Harvesting is generally done by the farmer and his family.
According to the Caribbean Agricultural Research and DcvClopment
Institute (CAR1)I) Baseline Survey Study (CAR)I, 1980), of the 120 
small farmers (0.4-2 ha) the generalization can be made that there are 1987 
small root crop farmers. To this can be added another 230 farmers who 
cultivate larger farms. 

K.U. itcknirc and R.t.. tBcnjamin work for the Caribbean Agricultuiral Research and
Development Institute ICARDI) in Grenada. N. Burris works for tie ttre Ministry of 
Agriculture in Grenada. 
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Root crops are grown mnostly on Small holdings of6.25 to 4.0 ha mainly 

for subsistence. There are l'e\,mmercitilIprlicei'. (tilt t practicesI'l 


are traditional, iiivtui\il llixed cIIltl \.atii \% ili a hcI.IV\ rClianllCC Oil 

llanlal la.hor. Recent I\ soncl. ulimercalI,,\%e.' potato and \a llpILidicers 

ha.e been rel ti hea1il\ tractorl t lanId preparation.h \% the 

Root a ( Tubcr Crop Production and Constraints 

,\lMost larellrClS pr'otduIce ollOds and cassi;l in limied Cropping while about 
5) of .r in pine stand. It I,,uncommon to find puretlhe \.wamiare It 

stlands o tannia. and ca sax i.I )aslhcil. o1 inis a1ps. along strieams. 
or in 1.a1-x, aterlL ed C i.lit s. I- pl;iittLI I p re. a[dIIs. 'hi s aICcuOtllS 
for about 40-50' ( $i the dash n c'ult i\itllil. I h. Other f the. halt' 
proClIctiol comelCS 1tri ISe.l C'io Upn\ktll balllit and itree Crops. 
AIong toe il ctcn.ltlil tt tix o g root crops are aroidszuporta! !usM 

with allall; \aIIs il I.Crn: aitl sxx Let p t x\taitlt corin anld pigeon pea. 

FaritS gL'ticrall% IpIlnt S,\CCI pOtat Irutl \tigust to I)ecel+er \ilth 
the illor.li betxx cnilliih\ aitd NMia .harkesilt+y occurling.t In tle sUl1ar.1 
catlle belt. ill le'tSoutlirill (retililat. 5x puitatti i, iSttICroppeLl \kitlh Sugar 

"
 callaitl litIlt)lu\ iI tle *ii tIl, Ilcou li.becalse tle harvestlilgrS mlt-

of swet poitato facilitates \ ol illontrol. assist, the. 'tltvkatiuoln ostilgar 

cante. 

Rooiut Ittl Itlber ro.ruip rl .luctI,,it I Lt!, 175 inId 1978 butgrx\k il Iat bet\% 

has sincC LICIIIthll I111 tons[ it) iI 1979 It,70}4 t in 1984 (liable I).f 

Aithough there trmatii\ lecctres o1 SLuiihIlc kintl lottte pu'tudtiCtiotl of 

roots itLd tute'S there aItte.exC\,'rtililor ttrs uts inin C)+iniisn. A 
map0r c.cOistraint i" the tpugraplt. of tofL . Because trec Crops occupyll',it. 

most of' the potential to t tiiL.l t tIhe cr aeta)l.),a;\ ilable;r ilLd is re.lati'ely 
Steep). IilCrCisVl, rout t %% thlerL lure re luire atilLtl t tilbrcop pl intllloul 
wi-ealte.! mllo ilt of a I the pl[ictii lhillsitle llirnlini2. 

Table . Pru ctin (1i(i f ,,clelted rull, luher in I rntada, 1 8)-It(t lX4. 

Tannu 2 14N. 141 95 
Yanls )ii" Jil .,t1 NII" 454 5010 

http:illor.li
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Although Grenada has an extensive and well laid network of vehicular 
roads, deterioration over tile last 20 to 3(0 years has reached the point where 
only the bare outline can be seen inabout one-half of these roads. 

Despite there appearing to be extraregional markets for roots a rid, tubers 
the farmers complain Ofall inadequate denilald for their products (yarns,
aroids, sweet potato). [he Marketing arid Nitionil import Board 
(MNIB), oil tie other hand, lains that productionI is not large enough to 
satisfy the mininuni shipping requirements. ('assava, for example, has a 
ready market for processing into farine and walers in fact, denand 
exceeds prodtuction. It is our View that lhe market constraints are a result 
of the poor qualit of the products, the seasonal nature of lhe commodities, 
and the high price demanded bY tile farris. 

Sociocultural actors also restrict production potential. From interviews 
with farners we ascrtained that farmers strongl\ believe in planting and 
harvesting root crcps according to lurar cycles.The traditionarl tilethods of 
land preparatiot also serve as serious limitations to the expansion of 
production and. rmoreover, farmers regard root crops as being a side (fish
to complement tile main Meal, arid hence of irror iniportarice C oripaeT 
to other crops. 

The adoption olappropriatc technhology in root aid tLuber IprodUCtioll is 
related to tile socioeconrormiic position of tilefarmer and his experiences.
The resource base deternines tire fertilizer qtualit\ aind the number oftiles 
a farrmer is able It,weed his field. The combined costs of staking .\artsand 
labor in land preparation on steep hillsides make tire adoption of iniproved
cultural practices less attracti\e to the f:Wre,. We suggest that the
 
intrIoduction of 
 rirpro ed 1igh-.\ rlding curivtrs with shorter harvesting

periods %%ould make a positi\c impact on tire fhrrer's titiriate yields.

Furthermore, the lack of sufficient high-qualit\ 
 planting rir:terial at tile 
appropriiitc tirire of \ear se\erel lirrirts ari i1crcas i hinard area. In both 
aroids and swkcet potath tire iaIhits\ to orecast \icids b\ growtlh indices 
restricts tilellan!inig aid Cstabishirireit of contract narkets. 

It is interesririg 1t IrotC that dcspite high Ics els of unerrpl, mrrenrt and low 
rates of urbanit/ation, tire it\ ai!:I ilit\ of labor for faril activities is low. 
BecaLuse oft he higih labor, input needed forIYanS and aroids it isdiffictilt for 
the farrmer to Increase land ia'ea. Increasing tire aind arCa under cassava 
arid ssteet potato call be accorrplislied b. Ilechatilliatioir especially for 
harvesting. 

A look at tire inputs of tire thce miajor root airid timber crops (sweet
potato, tannia, and yams) shows that tile technology utiliied includes all 
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the standard practices. Fertilizer application and the use of fungicides are 

also included in the costs of product ion. In yam production some farmers 

use pen manure which increases the costs of production by approximately 

EC$2000/ha' . The increased yields do not seem to justi fy this additional 

expense. The c ,sts of production (Table 2) show that producing sweet 

potato and yains give a better retuIrn than prod ucing tan nia. 

It should be noted that commodity selling prices generally do not reflect 

production costs. The pricing seems to be associated with supply and 

demand, and the weekly shopping basket rcquircmcnt:; of the fairmer. 

Marketing 

Although farmers gro)\ root an1d ttlbCr cr,)r)s mainly for home con1SLullr­

tion, the roots and tubers also provide some cash while the other ci ops are 

in tile growing stagLs thus allowing for a better distribution of cash 

incomes ill the household. Sweet r)otaIo firllmCrS tend to grow tile crop for 

sale to One of the local outlCts, but of tie roots and tubers grown, only 

cassava is utilied in processed form as farine and cassava hread. ThL bulk 

of the proccssecd lood i, r)oducCd in tilree villages in Grenada and 
CarriacoL. I here is a rclati\ Cly large factorx in Grenada but at present it is 

operating weil bel)w its capacity because of' a lack of raw materials. An 

interesting development isthe increasing use of tannia porridge, known as 

* tannia-lo ", as infant food .ndas a breakfast meal. 

The surplus of onfari consumption is either sold to middlemen, who 

ship to the regional markets,or shipped directlI. to the local markets, the 
MNIB, and the supermarkets. 

roots and tubers. (Grenada.Table 2. Producion co(S and rt irms, (1A S/ha) a for 

l 
Crop lahtr 

b .MatI-,IIa SIr,e (,iros~c Net 

16. s 9167Sweet potato 3680) 3)6 565 


Tannia 5456 - '29I
23s2 	 1I10 3291 

Yam I I t16 5912 ]O1[ 30928 929) 

a Exchange rat [(.1110 'SS.. II4) 
b. (Cultural I)raitKC' J1Lt 1,111d1)[l ,iN0t01n 

c. All input, ects udlng labor 

di. 	 "Iranporfioiln ald lant rerltal L0o11 

, (iros, %iu1c hi ,) [I 'iclhngprice 'l i ($1 II/kg at the niarket depot hor all commiolitic%. 

1. Exchange rate: t:('S1.00 : t;S$0.37 '1984). 

http:t;S$0.37
http:t:('S1.00
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Although local consumption of root crops has shown little increase the 
export demand for the crops has increased both in the United Kingdom
and Trinidad. The opening of the International Airport at Point Salines 
has made available the North American market, thereby increasing export 
demands. 

Examination of the sweet potato market reveals that sales vary
tremendously and that there are periods of peak production during the 
first quarter oi' the year (Table 3). Surveying the three outlets shows that 
between 198 1and 1984 about 41; of sweet potato sales were exported to
Trinidad. It isestimated that another 40,000 to 60,000 kg of sweet potato is 
prodULed and used on the farm or givsen to f'riends. 

Large quantities of' arns are constuned on the fa rl, given away, or used 
to feed pigs. 

Produtction figures indicate significant declines of aroids since 1979. 
However, with the increased use of both tannia and aroids as a staple food
it is estimated that in recent years the otnfarm consumption has increased 
by 30-40' . The market has remained relatively stable but there is a 
grossing export demand for good quality products. 

Government Policies 

From the programs no\ implemented it appears that the government's
emphasis is to increase the production of roots and tubers and to provide 

Table 1. Monthl.i ,;nes (kg) of sv,ct potato. (,renmda, 1981-1984. 

)tcat 

Month 1981 1982 1983 1984 

Januall\ 
Februar\ 

.March 
April 
Ma\ 
.hie 

Jo'. 
Atugust 
September 
Octoller 

Novembol 
December 

574 
9132 

5298 
6420 
4754 
2211 
1245 
1659 
1714 
23189 
54015 
9611 

(93 
7969 

725 
9.;69 

1739 
5247 
26 15 
2031 
270)5 
4127 
7717 

11759 

1962 
1389t 

t23t3 
5744 
2(075 
7-7 
2851 

3202 
40494 
2364 
6886 
4226 

17802 
15561 
17195 
6800 
6573 
40)07 
1247 

2569 
315)) 
3101 
5492 
9923 



56 Rot Crops Iroduction Lld Re.mart h iti the (aribtean 

the farmers with facilities for better incomes. The proposed projects are: 

Improved aroid production methods. These include gcrmplasm 

improverment, techniques for rapid multiplication ol planting material 

(CARI)I and the Gireiada Ministry of Agriculture have already 

multiplied improved cassava cultivars), nutritional crop reqtuirements, 

and disease control (virus-tested Lisbon yam has already been 

introduced from the Barbados): 

Imi proved cultural practices for sweet potato production. These 

include mixed cropping and the introduction of improved high­

yielding cultivars: 

Introduction of'i mproved high-yielding cassava cultivars and associa­

ted cultural practices: and 

Agricultural diversification in areas where the infrastructure is being 

inmproved to allhow for access to areas suitable for roots and tubers. 
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Spanish Summary 

Cultivos de Raices y 'luhibrculos en Grenada 

Se presenta la situaci6n tice la batatla. yuca, el ocunio, el nalangay y el 

flarme, cultivadls principalmcntc paia subsistencia en Grenada. 

Se discutcn sti oferta, sisternas de cultivo, rendinientos, costos y 
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Il1ILcioflces (Ic ki pro)d cci('n v el perfil socioccofl jlc( de los pro­
dLIC tres. 

Se analizan tambiin los procesos de transfornmacion (principalmente 
yuca y nlUaiu.gav ), el rncrcadco c bata ra, fianm v a roide,) las politicasguibcrnanicntales rclacionadas con el apovlo a los prayectos de rnejora­
nlencto de los cult ivos de raices. 



Root and Tuber Crops in Guadeloupe 
L. Degras* 

Root and Tuber Crop Production and Constraints 
The Food and Agriculture Organization of the United Nations (FAO)
statistics for root crop production in Guadeloupe are presented in Table I
where they are compared with data from Martinique, Barbados, and
Trinidad and Tobago. The data are perhaps questionable for the two 
French islands. A recent survey on nutrition has shown that the annual 
root crop consumption in Martinique from local production was about 
47.5 kg per person which reflects a total production of 16,000-I 7,000 tons 
per year (t/yr) for the island. On the other hand, the annual root 
consumpt.Dn appears 

crop 
to be higher in Guadeloupe by about 1.5 kg per

person, which reflects a production '.1 24,000-26,000 t/yr of root crops. 

1able I. 'otal production of roet crops in Guadcloupe and three oier (arihhean countries, 
1972-1981. 

lotal 	produclion h. %ear 
(thousand t) 

countly Arca
 
(kin ) 1972 1973 1974 
 1975 1976 1977 1978 1979 198 1 198 

Cuadeloupe 1709 48 48 59 72 59 59 23 20 21 21 

Martinique 1080 30 33 33 33 33 33 26 22 27 25 

Barbados 430 19 23 23 24 17 17 15 I0 14 16 

Trinidad 
and Tobago 4827 18 20 20 20 21 22 22 21 22 23 

SOUR< : I t- and Agriculture ()rgantI, wto l the United Nations (I'A,) . 973, 1975. 1977, 1980,
4)iltI . 

Station d'Amelioration des Plantes, Institut National des Recherches Agronomiques
(INRA),997170, Petit-Bourg, Guadeloupe. 

http:consumpt.Dn
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The last general agricultural census estimated that 3200 ha were under 

food crops which comprised root crops, plantain, banana, and fruit trees 

such as breadfruit. Assuming an average yield of 10 t/ha for root crops, the 

calculated land area is about 2500 ha. Current data frcm the local 

statistical service mention 800 ha in yams which we believe to be an 

underestimate of actual production. 

The number of farmers growing root crops is estimated at about 10,000 

and over 200 farms are believed to be involved in mixed-cropping systems 

(creole garden) and mixed-cultivar yam systems. Figure 1 shows the 

distribution of crops in creole gardens. They can be defined either as 

yam-based or banana-based cropping systems. 

A phytosociological study of the creole garders near Petit-Bourg shows 

that there are no less than 108 species distributed among 78 genera and 45 

families. Fifteen percent of the species identified are root crops. 

Table 2 gives production systems for root crops in Guadeloupe and 

Figure 2 gives planting, and harvesting times for various root crops. 

Yam is grown within a mixed-cropping system with, for example, no 

less than twenty cultivars from six species in cultivation in the center and 

north of Basse-Tere (Figure 3). Usually each field has two or three species 

with three or more cultivars of different maturation rates and sometimes of 

different harvesting dates. Large monoclonal, or mostly monoclonal areas 

are also grown around Petit-Bourg (D. cayenensis spp. and D. rotundata cv. 

Grosse Caille)and in the north of Grande-l erre (D. alatacvs. of the Pacala 
group). 

1,1lc 2 uiRootcrop Imricl tiiir . 6 I-,.11[t 
. 

__,______ Wi_,)oscorva Spp._ .\_ds, - S\%,C__l (ii ,I 

alata ca.1 enii.s .\anlha.iama ( "oh a.sia 

Rotational " 

it +SCIlll-llnt l ll l it 
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Grande-Terre 

Point-a-Pitre.. 

*:.. 
Ptit-Bourg 

.6..' 

Basse°-Terre 

Different mixed-cropping systems based on yams and bananas and including: 

I . Aroids/Cassava/Cocoa/Coffee 
2. Aroids/Sweet Potato/Cassava
3. Aroids 

4. Aroids/Beans
5. Cassava/Sweet Potato 
6. Aroids/Pigeon pea 

Figure I. A ixed - croppings)stems in creole gardens, Guadeloupe. 1986. 
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Figure 2. 'lantin, and hurtesting calendarat raol crops, tetit-Bourg. Guadelou. (sweet potato isplanted and harvested throughout the Year). 
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SPECIES 
1). c.ooh',o JPas Possible 

r Wad 

f.)tnida Cousse-Couche 
(2.S ) 

Poule 

1). CUL't'ttt. , Fi-Guinee 

I gname Jaune 
Grosse Caille 

Dominique 

Coconut 

White Lisbon 

Florido 

Barbados 

1) ilaa BeiP 
(49.2%) Oriental 

- L upias Ste. C atherine St. Vincent 

SPacala 

2'; 4('j 6'i SC; 10"; 12"1 14% 

Taiti 

16% 18% 20% 22% 24% 25% 

(Frequency (U) 
Figure 3. Yamn (Dioscorea spp.) cultivar frequency in the center and north of Basse-Terre. Guadeloupe, 1980. 
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The cultural practices used in yam growing are found throughout the 
Caribbean area. They include staking, both natural and artificial, building 
mounds and ridges by hand or mechanically, digging holes and pits, and 
mulching with sugar cane leaves. 

Sweet potato is an underexploited crop and is either grown in small 

monoculture-areas scattered all over the island or in mixed-cropping 
systems. With more than twenty cultivars and year-round planting and 
harvesting the crop has a high potential. Selection from among local 
cultivars has proved valuable and two cultivars, Duclos XI and Malesco, 
are important in French Guiana and Cuba (Nodales, 1977). 

The sweet potato weevil (('las f.lrmicarius) which imposes severe 

restrictions on the importation of foreign vegetaitive material is not a 
problem, but the sweet potato borer (lu.WcTespost/asciatis)is present and 
is being spread by inadequate land-clearing methods (Bonfils and Jean-
Bart, 1967). 

The value of sweet potato tubers as animal feed for pigs has been well 
documented by Corring et al. (1969) and the vines and leaves have been 
used for feeding cattle and goats (Chenost et al., 1969). Though sporadic 
attempts have been successful in tle production of high-q uality canned 

marmalade, an appropriate production scheme for large-scale production 
has not yet been developed, despite its advantages when compared with the 
costly imported chestnut marmaladc and other chestnul products. 

('olocasia c.euh'nta (madere), that is, dashecn (C. esculenia var. 

esculhtta). and eddoe ( (C.CSU/l'lta var. arttiquortim) thrive in swam p and 
stream areas is well as on dry land. In swamps it is a nonoculture crop. 

Swamp cultivation can be done either within cleared spaces under 
Pierocarput.s oificinali.%on the inland edges .f mangrove swamps, or in 
upland marshes within the mesophytic, windward forest. In dry conditions 
it can be mixed with ,\anil/.hmotnt or yams or both. The liesh ofthe roots of 
various cultivars are wiiite. yellow%, or a variable violet. The cultivars differ 
somewhat by their aboveground and underground morphology-some 
having superficial stolons. They may alzo differ in their organoleptic 
properties. 

Tannia (Xanthoma 'gittI/udittn) (naanga) is grown mostlv in mixed­
cropping systems. Product ion is decreasing because of root rot and leaf 

burning diseases linked to a complex of fungi in which I'thiuin 
,nyrioti'ut is donina mitbui in which Rhi-octoniaand Fusarium solani are 

also important. All varieties of tannia are susceptible, although farmers 
consider the violet variety as tolerant. 
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Very few areas of cassava are under cultivation. It is grown in mixed
cropping or in flionloculture in the north of Grande-Terre, in Marie-
Galante and over the Capesterre-Belle-Eau area of Basse-Terre. Sweet 
(camanioc) and bitter cultivars are grown. 

For some . ears low product ion of white potato (S otlwtiin tuberosun) hasbeen maintained, using Imported seed, by small farmers in the highland
area (600-800 metres sea ofabove level) the La Soulfriere volcano 
(Messiaen, 1975). 

As on all Caribbean island.,,, root production incrop GIadeloupe,
especially cassava, suffered a marked decline since the Second World War.The major lactors responsible are: large incease of imports of carbohy­
drate commodities: a trend aav Iron ag niciltulrc: good prices for export
crops: a lack of gr)\kers" associations: and the ldoption ofl liuropein .and 
North American corlsLnpthlon patlrlis. 

E'conomlnic developmnCt plans for the island enphasi/c the export crops, 
sugar cane and banatt;l. and tourisll. 

FAO statistics lable I) show%the decline of' root crop production
betecn 1977 and being1978 as more than 50(' . This was a result of a
major outbreak of anthracnose. Controlling this disease is not possiblewithout a technological package fron pathology, breeding, seed produc­
tion, in aallyllsis of the agricultural environment, and professional 
assistance. 

Research, 'raining, and Development 
The Institut National de Recherches Agronomiques (INRA, 1981) is
conducting research on 
 the differential susceptibility of cultivars to the

fungus Colletoirichum gh/oosporioides and its control 
by the use of thefungicide benromyl IFournet et al. as cited by Toribio ei al., 1980). Thesearch for less costly and alternative fungicides Iscontinuing in the Plant
Protection Service. Applications at the farm level ar, now common,
thereby maintaining tile choice 1). aluaa cv. Pacala on the market. 

Because tle improvement off 1). alata by crossbreeding is still in
developrmental stages, clonal 

its 
selection from widely-introduced material

has been used. The cultivars Belep front New Caledonia and Kinabavo
from tle Philippines are, among others, favored by farmers. Alternative
species have also been studied, each one showing some limitations: 
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The valuable 1). cavenensi.s ssp. and 1). rotundam cv. Gross Caille 

suffer from their staking requiremruenIIts, short dormancy, and low rate 

of seed multiplication; 

Introduced cultivars and hibrhiLc of 0). 1ri/ida are hmited by narrow 

ecological ada ptation, short dornarrcy periods, aid nematode and 

virus susceptibility (Marchoux, 1980)', and 

The recentIv introduced ). IrUa .vvaU cv. Wawi from New%Caledonia 

does not store well. 

The start of itbreeding protgrarn fIro tihe sexual seed of lio.wcorea 
cav'Ir 'nxl and 1). rolutndahla recci%eci frotm the Intern;.ational Institute of 

Tropical Agriculture (I FIA),Nigeria. has been an important development. 

One hundred clones are now Under selection after haing been through 

three cr)pping seasons 1)egras, 1985). 

The best cult vars ofeach species are generall\ requested b\ the flarmers. 

A seed production scheme is opera ting from the INRA Plant Breeding 

Station arnd supplies to a netvtork of nurseries held hy at farmers, 

cooperative. The ccntrad Iursery applies intensive technologies in order to 

ensure a good 'ield of seed. SoIIe of these cevelopnmeits iae: srlliaII seed 

pieces (150 g) (Niathurir arid l)egras. 1974): high planting densities 

(25.(00-30(()0 plants ha) (,\rnolin ct al.. 1973): appropriate lcrtili,ation 

based on soil characteristics and plant nttrient-uptake determinedlIbY the 

Agronomy Station: and preeiergcrit herbicide application. nechanized 

harvesting, arid cool storage ternpcratures (10 to 18').) 


grwri ruixed-cro[)pirg s.sterns. 

Two characteristics of the anthraciose problerin cmergc within the mixed-
As noted earlier, 50()i of yaris are tI 

otthe disease has been observed incropping systems. First, a lesser impact 
mixed cropping (Clairorn and Nagotu. 1978) and sectnd, tile search for a 

high level of crop securit\ by farriiers has led to t he appearance of new 

cultivars with varying tolerance levels. IFxperivental %ork is inprogress or 

is plan'ied lor the appraisal of troids/yaris, graiit/Iegtme/.ars, cereal/­

yams associations and sexual I). Irilida selectioni it llclfert associatitons. 

This research would be meaningless withtut progress inthe development 

of root crop grower orgaiiatiotns. LIasecl pri maril. Oii %arn seed produc­
aid will expand totion, a cooperative society was forned three years ago ;t 

\ears. About 14) rmembers willinclude other root crops within the next tess 
share its modest capital. 

We consider as being of equal importance, the need to develop 

techniques such as in vitro tissue culture (Arnolin and Degras, 1983)and to 
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renew creole-garden research. The extensive use by traditional farmers of 
new cultivars is evidence of their positive attitudes toward new technology. 
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Spanish Summary 

Cultivos de Raices y Tuherculos en Guadeloupe 

Se presentan los pritcipales cultivos dc raiccs v sus tasas anuales de 

tic ellos V tie los sistemas deproducci6n hacc tin amnilisis ie cada uno 

cultivo empleados pa t prud ucirlh. Sc discutin tam bir3n las dificulhades 

con quic trop~ic/a It plrodoccoin(, tic cstas raiccs amikiccas. cspecilnientc 

lit impot'tacion tic alimcnto, collsidelrildo" Iicitcs tic carbollidrattos. listc 

capitulo da soluciones pormenorizadas a los problemas de producci6n de 

estos cultivos y sefiala la tiecesidad tiedesarrollar cultivares deialto rendirniento. 
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The main crops planted in Guvana in 1982 are shown in Table 2. Sugar 
cane occupied the largest land area (52.105 ha), followed by rice (45,344 
ha), coconut (13,885 ha), fruit (4,167 ha), and root crops (2,980 ha). 

Root crops have been consumed in Guyana for many years. [hese crops 

assumed greater importance, however, when wheat imports stopped in 

1982. The important root crops are cassava (Manihot esculenta Crantz), 

eddoc (Co/ocasiaesculenta [L.] Schott var. Antiquorum), yams ( Dioscorea 

trifila L.), and sweet potato (pmomoca hatatas[L.] Lamk). Small areas of 

dasheen (('olocasia esculenta[L.] Schott var. escuh'nta), tannia (Xantho­
somasa,'ittifoliutim[ .. Schott), and white potato (Solanum tuberosum L.) 
are also planted. 

Root and ltber Crop Production and ('onstraints 

lablc 3 sllh)\\ the allimot land and the nst il)p'Ilallt legions \\here 

root (2T1., lle plrodutced. 111197 the total area tunde_ root crops was 2247 

ha. [his land area increased to 2980 ha b 1982 an increase of ap­
proximatel. 25i . This was due primarily to an increase in yam and 
cassava production. The area of yams expanded by 73(," and that of 
cassava by 31i. 

The largest land areas of cassava are found in the North West and 
Porcroon, Fast l)emerara, and West Coast Demerara regions. Cassava is 

Also er in the Ruputnuni region (Figure I), where there is a large 

,.\nierili;ll populaino. All the CaSsava produced ill tile Rupununi is 
COllSuml11ed within that r'eion. 

l ahle 2,.. re {hal pl:,tcd to Ihw main Iid trols, 

(; Uan:, 1982. 

(rp ,,\ iCd p1 iled 

ShIgdtr t. IC 52.1 ()S
 

Icc 45.344
 
F ' L)IItll 

loN Cnt1 2.598 

V'Iililadin 2.4(1 

l.Cguie. 26,0 

SOAI'R( I %I1hl1lsl1\x Id A1!1Ltl1Il t:,C P1,l11IIII1V D Ce­
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Table 3. Iand area (ha) in pure .tnds of rol .nid tulier croip% h.% retiun, ( u;Iana, 1978. 

North lssCquilio 
\Ves (i WCStCost 

Crop Ittl and (oast Ilst \Vc,t alt 

I0t;l PlIit'00i ll NdsI ),IlcrHi I )ctiraI It lrb c ltCrlIcC 

1001) 148.4 1114.11 39.2 1211.4 

Lddoc 51,.1, 116.01 232.s 29).2 01.6, 3.1 124.4 

YaIn 50.4 2s.I 1211 3.2 .2 -­

(Cassa 1431. "2.4 

Other ground 

crop,, 1 31 111211 [}S l.S IS.4 .S (11., 

S6 31)1.2'Iotal 22.1 110I1.U 1451 ", 476 15. 

I(' k +d '~,.% ( (ImlXall,l m all~l 1 .l1111 w[,t,'h ,\' 19-S 

lFddOC is ItrIlt-uCCL Iltittl\ (i )11he l5CjLtib ('uilst Mid ISWlatlS, Eilst 

Berbice. '.1ntl North \\cst and }oinlcrool rcgiols. Th North \Vcst and 

C~~ij~b' the~ IssI~ 

wkaks 
Clthiv'tCd inI KS2.It iS dfiti-ult to ascrtaill, hlo\\c\cr, I(), itittl oh this 

land ailabie r rol(t Sii. I 

"lhc 4 sh\\,, thait ,ttal I 33,201 ha, Of Cultiviblc land not 

arca is oi and tubet 12111)1CXIiIflS lh CO ',,iI 

t'gi(itins (lI ;h\i tlll iiiitil\ Ctilti'IIt(C1 wkith StlgirI tCaltic antice aninOSI 

Ofi the Ciltiible ill Is, 1lk1\ to be c expanded it) these tIlw Crops. It is 

possible that molst Of the la dt Itt 1the North \Vcs ,.td II1 'OmeOn 111.1\ bC 

,avtiliblae 10 + I'tool C.'op"\paltio \\ith smaller acas iII Other rcgitins. 

ihhlc 4. ( ultiiable land Ihat ltl of fridtltion b. reg~ion, 

(IJi,:a. I982. 

Regio n At\Lc,I 

N tiith \\Lt... i t 
PolIl oo~illl2t.1.
 

and Ili id, 5.56.6 

West(i 
D tlttclIlI 5,141.1 

last Ienicrata 9 14.3 

West IBarhici 12.45 I. 

last It.tbice 6,1912.01 

, I otal 3.1.2111 .01 

SOI:R(I- Mint,,t1 A~ Aglilltur. I'lanmn1111I),1.+rt 1ClI 
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Root crops are primarily produced n(small farms of one ha or less 
(able5). Approximately 12,500 farms prouce root and tuber crops inI 

(Iva na. 

Root and tuber crop yields have been estimated to be between 6 t/ ha and 
10 t/ha. The total productiou in 1978 was over 510(10 t (Table 6). Cassava 
was the largest contributor to totall annual loot crop production\with over 
20010 t,followed by eddocs \with 1077 t. 

la ScS. .Number (if' flri, produin imil crops ).N farm Ni/t.., I oij . 1978. 

awl/ 1 9 I2><II 9 

,;l 1) 1I '2)15 1 1(a sa 6(' I IIl. I s 361) 

1thcw 385S7 ') .1 f, (115' 5314 .'12) ;,s 3210 

Yar III65 10 i5 4 I7.1 211, 7 72 

()thcl l lolld 
crops I666 51M 143 2,,2 271 225 115 138 

14;11 1256 3113 Is(" 1ff6 1915 1734 11147 8i9 

()1( I ( m ,.tllaPur.1I.a IItI u< h Sl i . 

Ia1)C (,. 'roduclioui I) utfroth oau Id htr crups 1h\ rtgi i,.(Iu .am,1178. 

\Ncs l 
N mllh 

,lld 
IIId t-1ll1+\tcLII \\u-i Ia\LI 

Cltop I tilI I'n lc II, I,-[1 ,ii1L;Ili I )cicat.' l cIlICl'Icc IIlBIhiCC 

(assa a 

tddoc 
26,l, 1 
I(f7. 

1 s ?l 

I'4,lsj 
III) '()1. 

2'-,1 

( '4.A 

7. 
IS11.5 

321.1 
YalI (,21.1 §-Iln l -u2,) 4.5 ) a 5 

O)ther gilolljdt 
crops 75.2 4.?) , ...'.) ')4.- I I.') 7. 

'I lt 555.1 26'2. I ,7(., 231 I I I 12. 4.11 582.j 

I. IIC1 ImI.1J,IM i ll IiI. )i tll,) ut 111 kg
S()[I1 (C : ( ijo aliaI?t1iilli.11111 1. m il', 97.IdSli % \ 
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Farm Characteristics 

Farm characteristics arc simhilar in the diflCrClt rIeCion of" (jlvalna inl thait 
there are sc\Cral enterprises within each farm. hlhe numhr and types of 
enterprises dfiller (rolln region to legion. Ili the North \Vest regtion lor 
example, there ma, he as man' as live etterprises within one nari such as 
oot crops. legumes. plantain, peauItsIand ginger. Ill the P(ncrooll farmills 

produce citrus, avocal and Other mixe.<d f*ruits, root crops. and legtines. 
In the coastal area, larm enterprises are rice. cattle, legumes root crops. 

and %egetables. 

itost farm1 enaal in roo crop pro dutction are also( involved inl other 
crop enterprises. Although several crop, na, be planted on the f'arn the. 
are restricted to) different areas. 

There are several farmns, however. that intercrop root crops with other 
crops,. In the Ptollicron rcgio)n ,cassi is planted as an intercrop with tree 
crops such as citr,, av()cado, and othcr mixed fruits. Ii the North West 
region xams arc oflten i tercropped ', jil corn. 

Root crop farrs o', t/or leas their hld n gC. )r)duction isfn general. 
labor 1netnlsix rather than IlichanJi/d. ()n larger iarnis the farlers la,, 

PA I1Inachi1cr\ for I ini preplrat ion. f'lecIlhr ol rot crop Ifarmis comlies 
mainlx oIml I hlCsliold. althmugh stome1c labomr m1ax hiredthe mrn be at 
peak piciAsN, such as at p)laiitinlg and harvesting. 

\(st tllaris pricfucing rootI crops are small and land is not a\ aihl,lle f'or 
root cr(p) ,'palsioil. (icncrall. . the l;i.rner , prefer to spreFad itit risks 
over se.aIe ctrp ll. p.These :,rnllersratherllailhcicentrale o l e cropt 
d nitli '!;lll aippl. fo)r cre.dit and ill ,(1nl cases Io not ha tihe InCCssar'. 
collateral Ifc cctainitnigb alls. 

Marketing and(Constraintls 

Faringate prices Ir )7 I97Y are shown in lehclest price975 flable 7. 
was paid Itr cassakxa: the price cf!, Cet potato\was higher: and the price 
paid for cddche xxas, greater than that fI'both Sweet pc0tatc nad caSsaxa. 

F"aliztt. price,, Ifcr \ allls are tcnavail: bhle. blut this crtcp) usttall, cotiiiiands 

the higles t price. 

lablc , x x s tle \htcls le.. and retail prices cf roct Crops ill 
(,ec ' r')ill I98 t1 Ito (O ie rall,.. hoth x,hol sale androt.cxx.c c 984. retail 
prices inctreased ccxer tle periocd with cassax a being the cheapest root crop 

atd xins tile illcst cxpellive. 
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Table 7. Farmgate prices (Ge/kg)a of some tuber crops, Guyana, 1975-1979. 

Year 
Crop 1975 	 1970 1977 197s 1979 
I.doe 30.0 35.2 42.0 46.2 61.2 
SCtel potalo 30.4 	 55.0 40).) 48.4 50.2 
S.kect casa a 15.6 17.0 33.)) 21.2 24.0 
illter cas,,a',a I.o 1.0. I O 11.0 11.0 

So lI W I M inllIt3, t-1 '\prill ul rc. IPl,llnlnlg I~epairtltCIIt. 19.1,(),(it lat. 

lable s. 	 Average wholesale and retail prices (Gc/kg)4 of root crops at municipal markets in 
Georgetown, Guyana, 1981-1984. 

\\k'hmIeCalC price 0or R~ctal price lor 
, Ca r .\Cear 

Crop 19s5 )S2 193 19.4 1981 I9N2 19S. 19N4 
Casasa .39.3 10 . 1 67.0 73.S 62.6 153.,S )1.3 9/).. 
[dd c 42.7 s.(, 91.3 2.7 S N).5 122.5 140.'; 
S%%,otlt olt 71.3 ) .o) I(1.9 Y13.1) 97 57.3 1)5.4 I,,5.-
Yam 100.4 14).) 190.5 146.1 I,2.0 221.2 281.( 
Tanllli. 93.6 122.5 1I6.)-1 122.9 15.I4 15h1, I I, .Is 

t. 

s() IU I 
¢ 1.t1hari,ie. ( ,].0 

Ntii11h I III AiP 
1 O), " 1i 41 

U1liti '. I)loiiiiing [)CMliitl11 
t 0.21,1.+. 

The prices gi \ell are a 'eragc prices or the )criod but there are usually
seasonal fluctlnations in price, with prices cing lOWc.st when supply is 
highest. 

MoN'st of (he transfolrnIllation pr(cesse ill (I'M)ana MrT Cffectcd with 
cassava. At the conllllltnit\ level, cassaj\a is Droccssed into cassava hilead, 
cassareep, starch, and farina. Yams are processed into chips and sold as a 
snack food. Industrial processing is donc only with cassava. There are 
three mills, located in North \Vest. oiomcroon, ald \Vest Djemerara 
regions, which are used for cassava pr()ccsing. The main product of the 
mills is flour but small quantities of starch, cassareep, and livestock feed 
are also produced. 
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rot. 

These figures re)rCsCnt tl e oLl'es rot.o crops. l)C0SData 
Table 9 shows the percentagie ofI*roI rops used for difi'crellt purposes. 

ol the markets for 

tillnSti'ntCtl prOducts ire not available itthis time. 

[)t11cstic LCMalld 1'or 1tt nd tube crops is primalril\ as fresh food. 

lFxport of root crops is insignificant a"d' pralcticall\ all root Crop products 

are ctsumed localk . Ihio\ cVCr. cIs'iva iS )lsol in of'bought the f'ormI 

caIsSaI\ a bre.I(lI cas.s:ree, , farina, flour, and Starch but data irenot 

'Vailallc ton UtiIIttitics of these prodncts. ;assava starch is alsothe aItual 
used in the manlitufacture lflthsivs al aisa flocculant (baluxite indnstrv). 

(icticrall\. the Ctlullit\ of olot Crops is considered satisflactor\. Inl the 

case o .\a . I\\Cv'r, a virus cal.,,C, disctolotrtiott of tltubCl, making 

thmcn phlsicill\ tinattracti\ to conllsttlters. lie most i"tportali t constraiti 

to domestic delmand is price, particularl\ of fresh yans.Consumers also 

consider cassava flour expcnsi\c. 

Root and tuber cr)- stati,,tic, are available frtom the 1978 Rural iarm 

Household Survey which is essentially a census of farm households in 

Guyana. A land use and production survey was begun in 1983, but there 

were problems with both data collection and processing. 

Monthl\ reports otlwholesale and retail prices if' root croips al 

uituicipal markets in (icorecto\wn ire compiled b\ the Platning )e­

partmucnt oflithe Ministry of A\uriculttre andt proIvide (laOta on the volumc of 

produce transported front hitterlaid aJreas auld prices Of agricultuI1tl 

meachiler\, implements, und Chemicals. 

fablc ). Icrcctage ol rool crop% isetdtIor difIfereit i purposc. (Gut a a. 

1978.
 

1 'Nedl I ol tUct f41rtither 
" 

Cropt Sold lotl Jul I +1ON ,q 


akiss 63.S 25.5 7.4 

83.3 15.2 

Yamll 90(.8 K9 ~ 0.3 

(thci grlouid 

crop. 88.4 (1.2 1.4 

S)lt('i- I turi Iirn tIouschol Smhic%. I978. (iujolna. 

I 

1.5 
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Government Policies 

In the early 1970's the government of Guyana embarked on a policy of 
"import restriction and import replacement.- During this period severalproducts were banned, ci energy-rich arictil t I araas 

potato. The use of potato has been partiall, replaced h, locatly protduced 
root and tuber crops. Since '28 wheat has not becr. i oeted anrd 
(u,tan.,, ha\We been urged to replace .heat fhlur with bth cassava aml 
rice lotlrs. As tile (uil .la coeri'lurCet Continue,s 1t ad'oCate self­
sulfiTicien,, in fo)od, it is urrlikel\ that there vill be a chalC ill poiC, with 
rCspect to impote'td eCCrg,.-rIch 1711rodtit,,. 

A\ailable statistics dt not indicatcile alllrotrlt Of crCdit providcd
seCil'icall, for r't 11,,er.and trber crops. Ihd ill 19N2 (Ite rmijor portion
of* tire lo is ot.Ant 1t tile li Ctock sector and tie seconrd .arp st disburse 
ftilert werlt t rable crops. lie loalls to alabIc crops llla include loans I) 
rot +d ILIdtC Cr'o01)bt It is impossible to asCrtain v. hMat percentage \llt
 
to these crop5s.
 

\ plrogral icalled tie .\cC',ei tatd iProd uti,,l I)ri,.C (.APO!)) k, s startcd 
il 11i)7t . (assa, a \\;, the oull, root crop Inluditied ill th', pror r . The 
objeC(tlC (f ANl) "a 01 c~rtcrugre Proulictoi of caswi\a to"rocsit
 
itO ltoll 
 arirI ,rrill ICCLI(Sr" itIh. 11)77). lr ceirti cs i CIII(iCLI 11-Ir rlatting 
Material laid ciLarirg. orusfol pi, rrtirrc. ,t rl;rc,Ill'%'st.C d;tl and
 
tile ailailit\ ofl pcsticidc, credit. success API)
on life of le wa\,S
rnirrirrrIril becCusCe llrr\cltl s crc based on ,rr , plalted ith.lr thallarea
 
har,\sted. iarrrcrs ,laited larer 
arcas but f;icd to itrllittlli tire arela o
 
production alter receipt oil I lie proraru in
b'diC %as ltopped 1976
 
alld llro "lllar Irrcurtie schrenre 
 has since been put itlo eficlt. 

Research, Training, and Development 
'Root and tuber crop research %%,as l*ornrcrl\a function of' tile ,lin]st,[ of
 

Apricullur.. III l')4. ho\v\ccr, 
 the National \gricuitural Research
 
IItit it,. %ka, forrrLt and fiue
tull rcsponsibilit lorau ricu.itural researh
 
in ( u. ;lli.
 

There are to stlf rlllrCrt.rcs ,,ssi'llei part time tolgroltorlic research 
oI root aidll trber Crops. ()e realcliher hold., a illaster oil philosopl 
degree (Crop science) adi tile other a bachelor otf scierCte dcgetncererali 
agriCultili.). *.\ patht logist. itir a mtI,,e..r of science degree,. ad all 
entorolog st. %6iia bachehlor Of scierce dehgrc, are aSsigr,_,d to tile 
researchi station art are available to tile root and tuber crop research 
section. 
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In the budgetary allocation for research ill1985 the major portion was 

earmarked for rice rescarch. The allocation lt root crops research isabont 

9""; of the rice allocation. 

The main researchcfforts introot crops hiie beet centered oil cassava. 

The main aruIs of, itivcti1tatitl \icrc ctilti\ ar evaluation and plant 

protection. Sotme lie% Culti ars ot'Cassavit w ttere Icdtointrod 'nC'S aS a 

result of'cultivar Cvaluation trials ctdLuItcttd b\ Wahlab, ct al. (1970) and 

lc t 1977 Corporation now maintainsal.11. H1 (in\;ila Sugar 

suppl\ calssai planting mattial to farmers.muItltipliCttitln plot', Ito 

Se' eral insecticides \itere tested ntcassa\a planting material (Rai, 1978). 

From the results of these trials, it \,, rcomMllended that cassava sticks bea 

soaked ill 3 n0.f'moocrotophos for 12 hotits bel'ore planting. 

[here has KenCtI little Sustained reserllch ClI rt oin s\ect potato. Several 

aIttemlpts lli\Cbenl matde to huild t*,\cet potato gcriliplas n collection but 

Most Of the Ctil\ur, \\erC Ilost. ('nlt\ ;itc\ luti,)n ofs.,\ect potatostartcd 

in 1907. \\hen it \\its wasrepotrted thlt the hlighst-\ ildingL cUlti\ar T67. 
the highcst-No fulrthcr triails \crc don1C unitil 197ff ,hcll '1()767\a;s inzil 

yieldineh cilti\air. IhetC iS iO rcCord 01 hC itrodu'Oltction o1 thi +cultivarto 
I'arnII".S-, 

The major pest Of s,\\Ct plota[t) Inl ( I\Iani iS thL, S\\tC potato \eevil 
.v/as/,orm.: irills). It h bIeeCs rCpote that thiS i(sm canl) iece the \ icld 

of tuhers b\ up to 80) (Rali. 1l)78. Sote rcSearch \.s iMtitemd toktest 

insecticides for cotrrollitn the \cc\il (lRai. 197,N). AS a result, it was 

rceomullICtrdCd thatl s\ecl potato Slips he tied ilbutndlsC of aboUt 2ff tnd 

dli tto a 21 1 tt,/ihiio Ctll I()IfoIn oI tte. thi let in the StadeppCd tit e mi 

'ot oellti\ 1e.'ore-C plan1tiig. Rai I 1)7S 1 a,lso recomnlldclitlci thlt \ ineis he 

spradCL \Iith 3()t)of CtIllsitlitblc colcentrtet IC( ttI/ia/ Ophos per ha in 

Cases of t.tlrelle feld in++staotltl. 

YaIls and Cddoc ra\C ceCi\Cd little research attcntion. In I8I tom 

lfrmsl the North West dIstrict in ordcr tonuIrseriesC \\ctC CstUhlishCd otat1 inI 

nlttipl. hih-. icldiu. lCast-\irus-tirfestcd \am clones ( Ramtoop tnd 

CIrSltId. 19, . e ci' tlls pro l+ill n1it Completedll r'. \k.las Iiiititil. 

bCatiSe of ri.,ideqIiafe reSeitC1 staff. 

As a result of reports that l)io.oreaalata(I..) ishigher yielding than D. 
tr ida (1..) (the major species growti in Guyana) attempts were made to 

introduce and test cultivars of' D.alata. These trials were, however, not 
completed. 
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Research oi root crops has been conducted on resear ch stat ions a ld the 
resilts were later verified on flarmers' plots. Two persons in (u. aj m arc 
tlalilled in ro(ot tld tiher crops. ole of' whom is engaiged itl agronomic 
research on root crtpts. TIher arc 11o specific coLses tn root ;andI tber 
crops Ill ile cotltr\. 

"IlLe devclopti! projects proposed or swetcl pol., * ll. anti lcassaVa 
are: a slr\c\ inL :)llecCtioIl of cuiltiVM'S of ithe yam Il). r / ill ( iu iIa : 
the itrli l cti lii and tcsting tid lt llr o it. lll /). ala/c, C\o culliy rs 
ofI/). [)ia c lo,lIilf \/alab ejiccI lCi ( in l): a coll.ct iIllobc 
illad. of \\ct potato cutloilr, eroo il hCe lll\ t\0ill1Ichbe ob,,re\ t, ilh 
cultivars introduced inlorder to find high-yielding adaptable cultivars: a 
continued evaluation of untested cassava cultikars: and the survey of 
different cassava croppill,, 'tCeml. 

Quarantine Regiulations 

111M:ill IpLin i 

(iul ailli b Ia CCtt iII etl . l ) ColitiCll\ ,et. iicate Ironi 


T cjtluial iillC reI huItulotill, reqI ir i hYC .ilmCrcal t m'n)llll intO 
M l ecottillll\ if 

rili.i.1 li' ILiraIilieC ,,ci\ ice lie illiall iCfilclsts ,iii "l.,1 theli l lting 
illiat ietil miliis c ClIh, ill i lall t lMille it is gl(t illc,. 
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Spanish Summary 

(:ultii'os de Raices y Tuh~rculos en Guyana 

IAI (io\ ana. ]a \ Lica C',C cilltisii)1"Iii itllport1;itlt dIcnlo tic los ctiiti\ (S dic 
riccS, los cualces (iclipall el qninIIIIk lu -it tic impormtanicia ci C1COntCXtO Lic hi 

pi)ItitLCCI6Il nac10oiial. SC ticsCrihcol lOs Sriocipaic CitcdcCoLtiVoCa 
cipicados pIir) hi(S atgriclics cii thiCicHncs YCL-oCS IClellaI& pisk: 
LgC11c11almIIcn1C SCSICIIIio lurn'S tic till tLlIM( par iitia rlcsgos. Lit 
vtjia CSCI coIltis) tic riliccs icitoS to)S[()So Ci foililc cli ls co~stosii [it 
dcmlattidi domcicai tic i(S tohliw o:ic iccsS \tiblilIS c Ci sl,iti 
ITrSCi: Sinl CIiart(I. lit 1tltiii Lic loS pIo(cLS(oS tic traiirif*1lacion1 

aricsattlal c Intdustrial Sc rcaliiaii tonla .i\ ta. I )stic 19711. ei tphicttlio tic 
(ittma ia rcstrili( I.iS Iillip~miimoics tdc riiiti agricohis ritos cll 
coctejia: Jo im ttto soi 1150 sc I-CCfll)L~I/6oll 1(iS ttiiiis tic riiccs 
ttibtrculiiS piotitcitlui localmcicitc. hi ti itilsImi pcriti. St.co tiC 

proanlaAttceleratctd i-idictii )rist. t l l)iilmlcImc tU clia i' 
pttItOLtICCI(ii ticicllIo() plr()tS'itllltIdo: prlot(Ill) cii llirit\a litticoto) 
ait11il: tcsillin11ailcitc Ci pimigauli I)( ) wc,\Iti. Sc clilillicra ti 
p)cYSoal, tdtl Naionail Researtch instiltt. cos\(o oitc-S st ha clhCio 
lpriollipiinciito: cil arri,/ \ ica. Scl-pi.cclitan rscct n rsitto i 
Agilgas iilcStigacimilcs 11cctiMs solc Co~liWS s t-iitcs .\ sc 11(I)ipoctI 
lIIIuyCCtiS tic tIC.Sariuuiiui Piiri S1111htattiatli l icat. 



Les Racines et Tubercules en Haiti 
Anne Trcmblay ef Luc Pierre-Jean* 

Introduction 

Les tubercules reprentent au minme titre que les c6rhales, l'alimentation 
de bisc die lt population haftienne. L.es donnes existantes sont 6parses et 
traitent tantft des aspects micro-economiq Lies (13clande, 1982; Pierre­
.Jeanl, 1984: Regis, 1982). tantot des aspects macro-economniq ties (Capital 
Consult. 1982). 

lIatitrcs cltitSs (organismcs de rechcrchc ct projects de devcloppement) 
abordent ICs t ubercules SOIs I'anglc de lhtrecherche agronomiqu darts 11 
perspective de repercussions positives au nivCau de l'exploitation. 

L'objectil de ce travail est de rasscmbler l'ensemble des donn~es 
disparates afin de constituocr des 61l ments de base permettant de ri6lhchir 
sur lhtproblematiquc des tibercules cn Hafti. Dc lh production A la 
consommation tous les aspects scront abord.'s ainsi q tic les factcurs 
limitants pour une ameilioration de la production des tuberCules en Hafti. 

Situation G6ographique 

D'aprts des estimations laites pir- Ic Minist&e de l'Agriculture, des
 
Ressources Naturelles ct dU Dveloppcment Rural (MARNI)I). les
 
tuberculcs occupcnt environ 150,000 des 1.400,000 hectares cultivable, en 
Hafti (Tableau I). 

SIiuf pour la 
pomnm de terre (,SolanuMt Itu(r..tMn) (lt.i est assez 
circoncise a on perimet re donn. lai production des t UbercUlcs serait plutft 
6parpilltc. 

Anne I rembla Lt' L clt21)-.'onic Pieirc-,Icani es agronnme sp'ceiiite II 
nhercules riers.'iu 
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Les aires de production varicut en function des exigcnces ecologiques 

des diff~rentes esp~ces. Ainsi. comm ic montre lec'I'abicalo 2, Ia culture de 

l'ignarnc (D1io.worva spp. ) est so rtut conccut re d ans les ion tagnes 
h~unidesL iircpr4~scntcnt 15'j deC lit urlacu cultivitble. alors qLie i patate 
d ouce (Ipomoca liataax) nO Ic miaioc I Alanihot e'cu/cnta out uric 

(tiversitc eColOgiLIUC h)CMuc01p piifoi-tc L11ii ics ht s"Ilaptcr alux sols 

Ilomlls Idvorahics. 

Fit If iii. 11ne'XiStC p)ILIs tic Mcr-s dispoiihis pour hcndrc Ics cultures 

deCs WIhCrciics ',\ d-C Liuc 11CSit r-CCL[ipcCI-CS icsterr-cs crodeesrIer inni us011 

I ahiemu I. u(igraipodiqieta priodui~m, Ihuh.sitiatiuin tie 

lProtduui Supe icw (ha I LirinilL' iic,, tic production 

Mlanioc 5790)I es ('i e. IIIiicIIC. ("1 Hp tIdieil. 

Ignalin 30,6i53 a p II.,iicii. icctIiTc.,caci 

CI SiCUMii. I I \ II . 11,imtT 

NainhcIic 1IdeaiI l e~L It1 1TC t111,11l1lIC I'ltoull ,iii Ii 

I& Ii III III& IC 'oit Ill i -

Iaiciu I uip des diirrii, s peii . I aiiti.2. aInritiiin oLi)Iiii 

1uhcrciilcs % \icis Gilndes Lie lin PoiilLllRiicetageime> c 

15Ignanic %\t ii g[~iIChLiBIiiIC, 

plaiic, mitiu1cc 0 I) 
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ou que I'on mette en valounr quoclqties phaiies arides. L'amnilioration la plus 
vidente passe done par I'n:0ioration dc ha prod uctivit6 des espaces 

CultiV6S. 

,'Exploitation Agricole 

U ne 1tort proportion ICs explitailtions arieoiesC n Ia iti ont Line 
dimension allant ide 0i 1.29 ha et oCCupent 32.5"(' de hI sLpCrfici cultiva[ible 
(labletU 3). Seulementc ot laible potrccntagtle d'passe 3.9 ha (3 carrea.ux: 
I ceicat - 1.29 hectares). 

On ie Commait pas exactcment I': inibrc dteexploitations ai-r(lolcs 
prodtiisalint ies tuhereoleCs. mils. i'l partir des observatlions ct ie Ccrtainles 
t tuidCes sp&cilILues latitCs da.s ccrtaines loes, on petit se pereCtIre detaiirc 
Ies alpproxima.Itionls 5 iit lees COtlitl1r.tios n Sont r hdlS hraics LiLle 

IIIesLIIC ()(I I'ot 
 1,C Ml.LX grandes aires tic prod tiction). 

L.i Cetltorc ies tuhrciulcs cst till Iait diis hit plUpart diesCxplitations 
agriColes. On peut dire tieC 70.7('des exploitttiols Ol tics toiberCulCs dIns 
(cur prOlUCtiOn. Chifl ie LIli Coriespond i li p1;oputionli ruralC agricolC 
aiant (Ie 0 i I1)carreatix. 

('CepCnd t les aleiCls siiivantsIiontrCrt qIC 1.08( 1leIa potpulation 
halitiennc cst OCCLpe aIttHpS plcin ii hi proidtiCtion (ics tuheretrlcs. 

Si ('on part tics hypothcics enosCs au l ahlCM 4. tinsi ((ticles e'ttidcs plus 
precises rtaliscsdansls /ones OcloiliLtIUs dit Sud d'Ilaiti, Cn particulier 
la Vall c tIC JaciIel (I LHoChet '1d/ii. I9 3) ct Salaunac (lielhandc. 1982). 
on peut distin'ticr huit types dc'cxploitations iigricolcs (I.A.). l.a 
prOpOrtiOl Lies tihcreClcs (Ias chacun des Lrot'ipes \aric enlfonction de 
I'appartCnanc ties igricultCors I'un ollO iutre Lie Ces grU.1ipCs. 

ITableau 3. IDinitnimin elI inilortaine, Lie%dliff(,ret, i c% Wntp',lohilalionil Ihiili, 

F'aillc., Nomiihrt d'explilatitons 17uperlit'ic" , 
; 

0 i I 43K,(00uui 71.1 218, 00)1 32.5 
1. 1 a 3 147.000 23.8 271.000 40.5 
3.1 1 10 30.000 4.S 140,0t00 219 
It) ei plus 2.175 0.3 34,100 5.1 

A t ililli t Iil c' c'i Icctidl ' c.tiiC,itl 2) h12t,.LlMC' 

SolR(I I \ lMcicdc I\cric'lihi e,s RJc-.tttccs Nitt:cjltc%ct d I t)c hl.ppciclt Ruurtil. l17) 

http:carrea.ux
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Tableau 4. 	 Types d'espices cultives en fonction de la dimension de I'expoiiation agricole 
(E.A.). Haiti. 

Taille des E.A. lgname PItllitc dc Malhngta cl Nitu¢ et 
carreatt tWt Bt/Ollti blle patate douceile 

0.0 A I) 	 f I t-­
1. 1 A 3.0 	 t-,­

3.1 a 10.0 t t f 
10 Ct plhi dixcrs diCtS di cl divers 

les travaux electues dans lit /one Nord dU pays ( ReICi (_'ourtier, Ct alii) 
oIt six groupes Wl'agricolten rs to ,it3 repertitoires dais tn/c zones, prouvent 

que Ic ianiloc est le tubercule Ic plus courant et sc retrouve parroi les 
cultuores ,'Iproduit brut faihle et I Iaute iutensitI tie travail. Cette culture 

est pratiquCe principaletnenit par Ils agriculteurs qui out tie 0a t)0.5 carreaux 
dc terre. 

A partir d'u transect alhklt tiC 100 '13)00 n d'alitttde on piut facilernent 

recouper les grands ensemble0Ccs6COlO&IicjeS avec ICs s\'stieCs dC cture o06 

ICs tIIhcrculcs soitt a plpartis en association avec ii *aut res espiecs vigt ales. 

Les ritIres qui se rivilent Ies pls pCrtinents p)ur cx pliqtier ces s,'stiMes 
soot: lit pCnte. I'altittide. ILs earacterist Iies des sols et le degri i'erosion. 
les autres compOtsantC ICs sstirnCs tels tie les sCsttItCS d'6ICvage atisi 

quC lia dur e des jach,res st dies eh tIClees ho!jiqtICs des systimcs de 
culture pratiqucs. 

['ignamte, 1;i ptate dmOice t[t i p)nOe dC terre sont lcs cornposantes 
principales des Ires situe(','; i 900 Il d'altittIIde o plus. ' pente iille. sur 
des sols lerralliti(I tcs. 

l)ans les rend/ines calcaitrcs settle haipatate dL tiCe Cst p riseotc cntre 
800-90(0 In. ('cci en t'iisorn d Ia flilble P rfoioide, ride ces sols. 

L.e mianioc collnence -'appitre stirtoot a(les altittides bIeaIuctIp plus 

basses et en associ~oion acc beaucoup plus d'csp~ccs \gptitles. 

La prisence par la suite io rnlatfioC, de lIa paate titUce el ies araeees, 

malanga (C ,hausia etclclta var. e.culena) e tnaii/ rnbel le (Colcasia 

esculentavar. alntiquoirum)dans les anttres ,cosystines est ditrectemenlt Iie 

soit ati degrie d't IosioI (e sols. sOit a I'h mnid itt,. Ainsi hit patate, datns les 
cas extrmes d'rosio ies basaltes, est-elie le seul t obercule qti'on 
rencontre darts Ies moyelsct bas morines (rtlotagnes) alors qtiC les araCies 
nese rencontrentiqUe das les fonds frais et stir les berges des rivi~res. Plus 
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haut, les arac6es doivent ctre cherches pros des habitations o6i les 
conditions dc Icur d16"eoppeient sont rt1unies dans tin micro-clirnat 
arbore. 

Des tr,','aIx effclucs dans leNord do pays (ODN) ainsi LIqte d'autres 
essais rtaliss par Ic PI)A I IProjet dc l)6'ehopnwnt Agricole Inttgre) on 
nonllr qul'cl statioll Cxp,.!rinIIentalC, on pcut oblenir: 

Pour ccrtaines \ari,-t~s de manioc 15.6 1 ha: 
Pour certaincs vari~ts de patate doice 20.0 t ha: et 
PIour I'igname et la ponimic d terre 10.0 t ha. 

Au niveau de 1'exploitation agricolc, Ics rc ndencnts son plus faibles et 
variables avec les iones cologiq tics (lablCau 5). I1est itnoter que, 
exception faitc tic rares plai ncs irrigiCes o6 l'on -tiltive les tubercules en 
culture pure, Ics therciles sont associs ' title on p1Iisieurs espces. 

Cofit de Production des Espkces et Economie d'Echelle 

Les co'its de production varient beaicoup scol I'McIelle tic prodtction 
considrce. En dessotis 'in hectare les coots sont pls clevds. Ce qui 
expliqtic po)Lirqtioi Certaincs chilttires faites itpetite chelle comme le 
lntalinga et l poi1cedc ter ol des couts tIC (tI'atiX 111iSSi ClCves A 
l'hectare (Tableaux 6 ei7). 

Par ailleurs. ces chiffres niolitrent poLltrtqtli l'igname est stirtout tine 
cullii de rente Landis titleIa paLate dotice et le nia.tnioc sontdavantage des 
CLIlitLi'es d'atilto-con1sOinn tltiOl.
 

I.'ordre ties prix de Lftail a Ia ferni1 a croissant: paLate douce 

Tfableau 5, Roidemenm% auirihau de%, exphoitatio)i, agrico)les {1/h1al,Haiti. 

ZolwN,. 1g2 llilc flataic Manhoc IPtollmnde 
cckgl i9u. dotuce terre 

Iitr platcat, 1.9 1 a 2.3 1.8 20.0 
Haut nmr nc 0.5 
Nlotvcu plateal 9.0 2.6 3.6 11.9 
Mo cn cI has M 
PlaincN NChICN 

0.5 it1.0 I.( 

I'lactseCmi-ai ide, 3.38 0.1AI1.3 
Plainc' I I iguCC 8.) 5.0 
VailIIr gcilirale 5.5 2.5 1.5 11.9' 

,I Sem~Ce lllld llll 
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Tableau 6. Population haitienne affectc i la production des tulercules en Ilaiti, 1979. 

Tubercole esoin en M.O. It'lUiVaelnt hr Superticic Population 
(No. jours ha) (hr ha) (ha) 

Palate douce Il) 44 55.55) 2,1,442 

Mlanic 150 61) 57.9)01 34,740 

Ignauc 2)0) X11 38.603 24,522 

Pomi11ne d' terte I10 44 1,00) 440 

Moyenes el tolauxi 145 58 145.103 84.144 

a I Cq il ii ilent 251) Iul dethi. ii pad in (t0i cm, 40) hr(. 

Tableai 7. (Citst de producttiont(S$/ha) 1985, thati. 

(peratiins , 'aite laniiw [PIiitw Igliatie 

Culturlcs dollce ditifll rul al 

Iottuitte tie 

t :rrt 

Nialariga 

Fluourc IN0) ISO) I8) 31) 232 

Buttagc, 'al clage. 

Ct pla ittiili 38 34 241 440) 310 
' 77 

semct.e
n es 6 1I) 40001 80101 1937 155 

I)sllrhage 9 8 15 15 77 77 

Rdcohtt: 15 15 321) 10) 77 77 

i raite neits 

('ofits lotaux 148 1.17 4755 1615 

I 16 

2X27 018 

i,llationi hl tic tictioi suir-t; dulc .i I' hc hpro 

(US$88 t). manioc (I;SSI51 t), malinga (IJSS168 t), ma/omtbellc
( US$1I76/i 1.tpommc tic tcrrc (1ISS372/i I. ignatfc Ipri.\ nornal lASS 13001/t, 

luxe iJSS2)0i/t). 

l.cs prix etos (h0lc', I)Otlr [)loduilS: palate dottcctic sont kucILItcs 

(US. 80 t). ignanic(WS 294 t). 

Pour qcUi disposc dl capital tIc dcpartLdIoc %oic decoulctucnt ct de 

terres. I'ignaitc cl Ic lubrcuWoc prif(:r:. 

I)ans Ics aires ctcorc litjietcs des /otlcs proclhcs dc Port- -l rilCC ct 

(1ans l1 s airCs dc cctainS procts (l.a VaIc, salagtac... ), la potmc de 
terre, LILtoiq uc dc marchU rcstrcint, olire uine alternativc au producteur de 

moind re capital de dCpart. 
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Pour les paysans pauvres et/ou disposant de mauvaises conditions 
climatiques et p6dologiques, le inanioc ou la patate douce serviront A 
I'auto-consommation. Les 6ventucls surplus seront vendus pour acheter 
'huile, lc sucre, le gaz necessaires (Tableau 8). 

Volume de ia Production Nationale 

Une estimation de la production a t6 calculc Apartir des superficies 
emblav es par cattegorie de production (Tableau 1) et des rendements 
moyens en exploitation paysanne (Tableau 5). La patate douce a W ainsi 
dvalu6e A138,875 t, Ic manioc A86,850, l'ignamc A168,591 et la pomme de 
terre i 11 ,900 pour uInc prodtoction totalc de 406.216 t en 1979. 

Le volume total dc a production des tubercules est d'environ 406,000 t. 
I1 occupe 7.4',/ des productions agricoles et 281i des productions 
alimentaires (TablcauI 9). 

Les facteurs limitant Ia production dcS tubcrcules en Hafti sont de deux 
ordres: les facteurs sp&ifiques liis i chatqlC cspPce; ct les facteurs gn6raux 
lies aux structures dU pays (Tableau 10). 

Transformation et Commercialisation des Tubercules 

Exception faite dU manoic qui est transform6 industriellement, les 
tubercules ne subissent dc transformation qu'A Iacuisson. Lia forme lit plus 

Tableau 8. Revenus bruts, I.roductivh6 ef strategies p)aysannes de Iroduction (USS/ha), 
1985, flaiti. 

Igname Patate M anioc Pouin le de terre 

Recettes tir~es de la vente 7150 220 227 4464 

Coats de production 4755 148 147 2827 

Bnfices 2395 72 80 1637 

Productivit6 du travail par 
rapport i la terre (hai/horme) 1.25 2.27 1.67 2.27 

R~mun~ration du capital (terre) 
et de la main (louvre CUSS 1r) 11.98 0.65 0.53 14.88 

Investissernents en capital 
(intrants) 4++ + ++ 

Strat6gies paysannes rente auto-consommation rente 
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Tableau 9. Production (t) agricole, 1979, Haiti. 

Produits Production 
Production 

alimentaire (%) Prod. agricole (%) 

Alimentaires 

Ma's 257,000 
Haricots 300,000 a 

Bananes 191,000 
Tubercules 406,000 
Riz 83,000 
Millet 215,000 

17.7 
20.7 
13.1 
28.0 

5.7 
14.8 

4.7 
5.5 
3.5 
7.4 
1.5 
3.9 

Total 1,452,0d0 

Industriels 

Caf6 33,000 
Cacao 3,100 
Coton 4,000 
Canne 4,000,000 
Tabac 2,000 

-

.-­
-

-

0.6 
0.1 

72.8 
-

Tctai 5,494,1100 

a. Le pois cargo et :es autres pois inclus. 

traditionelle de la consommation de la patate douce, outre la patate frite et 
bouillie est le pain ?atate, sorte de gciteau sucr6. 

Comme partout ailleurs. le manioc est utilis6 sous forme de farine et 

d'amidon. Le processus de transformdtion le plus connu est la cassave. En 

1976, on a estim6 Aenviron 7,000,000 de gourdes, soit 1,400,000 dollars 

am6ricains, la qi,::,ititE de cassaves vendues en Haiti. 11 y a une dizaine de 

cassaveries installkcs dans deux zones du pays: le nord et la Grand'anse 

(Tableau II). 

Les tubercules restent, en Iafti, des produits d'auto-consommation par 
excellence, sauf la pomme de terre et l'igname Aun moindre degr6. Selon la 

zone ,.cologique, 4 A 33% de la production d'igname est commercialis6e 
ainsi que 13 A21% de la production de patate douce. Pour le manioc, la 
commercialisation du marchd se fait surtout sous forme de cassave ou de 
pain d- manioc. 

Pour tolus les Wuherculcs, Ic circuit de commercialisation suit le schema 
courant des produits vivriers dccrit par Didier Pillot. Dans ce schema deux 

types de revendeuses (Madame Sarah) assurent le cheminement des 
tubercules dcpuis lc producteur jusqu'aux consommateurs des villes 

(principalcment Port-au-Prince). L'approvisionnement se fait dans trois 
types de march6s d6finis en fonction de lcur situation et fr6quentation. 
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L'alimentation animale en matijre de tubercules est faite de d~chets de
cuisine (pelures d'ignames, de patate) et de rccoltes (fanes de patates). Ces 
d~chets servaient a I'alimentation porcine principalement. 

Tableau 10. Facteurs limitant la production de tubercules, Haiti. 
Tubercules Facteurs spicifiques Facteurs plus gniraux 
Igname Manque de semences Conservation et stockage 

Manque de credits Prix faible sur marchd 

Attaques phytosanitaires 
{niarocas, nnmatodes) Coniniercialisatit. 

Risque de s6cheresse
 
Patate douce 
 Problkme de transformation Manque de travaux de 

Ataques d'insectes recherche sur les pos­
(Ci'las fiormnicarius) sibilits des g~notypes 

Probkme de niarch& Iocaux. 
Variabilit vs'aritale 

Manioc Manque de dhouclids DWgradations de 'environ-
Problme de transformation ment. 

Pomme de terre Cofit 6lev6 des semences Faible fertilit& des 
Maladies phytosanitaires terres 
Culture tr~s Iocalisee I'rohmc de transformation
 

ties produits
 
Malanga et mazombelle 
 Manque tie cr&dit 

Tableau I1. Processus de transformation dornestique et industrielle, Hlaiti. 

Tubercules Au niveau des [-.A.- ' 
Au niveau artisanal 

Igname Bouillie, pure, giiteau, frite Aucun 

Manioc Farine, pain (boborie), casae, Cassave 
houlette ()10cassaveries pro­

duisant por tone valeur
 
de US$1,400,000)
 

Patate douce Pain. patate, patate frite,
 
houillie i- lait ou aulre 
 Aucun 

Malanga et Acra, pur~e Aucun
 
mazzombelle
 

Pomme dc Frite, puree, gftteau, farine, 
terre houillie Aucun 

a. E.A. = I'exploitation agricole. 

SOURCE: Sdminaire sur ]a patate douce. Avril 1985. 
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Les villes sont en grande partie e march vis6 par les producteurs. Le 

manque de moyens de communication est l'une des contraintes majeures 

de l'acheminement des tubercules vers Ics centres urbains. La principale 

zone de production se situe A 200 km par bateau dc Port-au-Prince, 
principal centre d'coulement. Par aillcurs, les autres aires de production 

desservent trs mal les villes d'importance cconomique secondaire telles 

que Cap Haitien, Gonaives, Les Cayes, Port-dc-Paix, et lacmel. 

Une quasi-inexistence de transformation, un approvisionnement vaille 

que vaillc des marchts ,ccondaircs (villes de province), peu de valorisation 

pour la production animale, deminuent les voies de satisfaction de la 

demande que l'on traitcra dans lc chapitre suivant. 

La Demande Domestique 

La production des tubercules s'&tablissait en 1979 A1406,500 t, ce qui 

6quivaut 181.3 kg/ ha pour une population estim6e en 1980 A5,002,000 

personnes. 

Cette production dolt repondre aux besoins en semences et en con­

sommation. L'importation nintervient pratiquement pas pour cette 

categoric de produits. 

La demande en produits frais doit r6pondre aux besoins de semence et 

de consom mation fraiche (Tableau 12). 

Les besoins de semence ne s'appliquant qu'A l'igname et a la pomme de 

terre (partiellernent), ils n'occupcnt qu'une part assez faible (1 I%) de la 

demande. 

Tableau 12. )cornposition (t) de Ia denande en produits frais et Iransformks pour Haiti, 
1979. 

Produit Production l)emande fraiche 

Consommation Semence 

Igname 168,500 126,600 42,000 

Patate 139,000 139,000 

Manioc 87,000 

Pomme de terre 12,000 10,000 2,000
a 

Total 406,500 44,000 

a. Unt portion asse faible provenant de l'importation a 6t6,retire. 
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Lcs seules entrees de tubercules se font pour l'introduction de varidt(s
hollandaises dc pommes de terre (Rezy, Renova, Baraka, Jaerla) par la 
societ6 I)ARBOUCO. 

La dernande de consommation de produits frais correspond A72.5 kg 
per amunu. Ccci equivaut aux chiffres obtenus par l'tude de Bcghin,
Foug&re, ct King (1970) qui estimait la consomnation des racines et 
tubercules A 69.5 kgian. Par contre, ils ne sont pas corrobords par 
DIFPAM (1980) qui cstirnait la consomination A 106 kg per annum. 

Cette demande correspond i 15.4; de lia ration alimentaire en volume et 
fournit avcc I.,, hanancs, sucrcs, et c&6alcs, I'6ncrgic de la ration 
alimcntairc (Tableau 13). 

Si on analyse I' volution de la consommation pcrquc par DIFPAM, on 
s'apert;oit quc Ies tubrctles sont venus en substitution des bananes (fruits) 
ct sucre pour repondre A la demande en glucides. Ccci montre une 
dgradation du nivcau de vie de I'haitein rnoven. 

Au niveau dv la quaniit,6 d'alimenu importes pour lc btall, il y aurait 
.ans doutC aussi in march, pour les tuiberCeIles notammcnt pour I'apport 
6ncrgtique. 

Au nivcau nutritionnel I'apport des poames de terre pourrait constituer 
Un bon apport protique. I)ans les bouillies de Hbb leur apport 

lablcati 13. (omposition de la consommation alimentaire, 1970 et 1978, Ilaiti. 

Grouc dt'almicnlrolesoill,,liOll C1 de la ration (onsrrmaijon 

(kg per anum) 

R acino, tubcr cu I9 6Y .5(0 15.4 I06.0
 
(.rr&aIles 63.10 13.9 
 63.0
 

Suelres 66.80 14.8 
 32.8
 
Iegumiiu ,clsc 25.60 5.7 
 25.6 
Viandes I.00 1.8 8.0
 
IPoisolis 
 .90 O.A 1.8
 
()euils 0.90 
 0.2 0.9
 
P rodUit, t.ijirs 11.21 
 2.4 11.2 
Fruits 145.510 32.2 109.5 
l.6gum ,es 43.010 9.5 43.0
 
Matirc griis,, 6.60 1.4 

1)1 elrs 10.6(0 2.3 3.0 

Total 452.50 1000. 41 1.4 

SOURCEi: I)II'AM. Dialogue. Vol. 46. lan. 1985. p.16 (corig6). 

6.6 
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protdines/ hydrates de carbone est tr~s favorable face aux c(r(ales et 
pourrait venir en remplacement du lait (Lucas, 1981). Sans doute la 
demande est-elle assez restreinte pour la pomme de terre 6tant donn( I 
segment de narch( actuellemente exploit&et les prix qui y s(vissent. Son 
cofit est cependant avantageux si on le compare Al'igname vendu Al'unit6. 

A part le manioc, les tubercules sont toujours vendus frais. Si une 
demande existe, 'exploitation de cc secteur de march6 ne s'est pas faite. Le 
manioc subit des transformations au niveau du producteur ou de ia 
revendeuse partois. Cependant il est rare de rencontrer farine ou amidon 
de manioc sur le march6. Pour le manioc amer, il est transform&au niheau 
des cassaveries qui I'ach~tent parfois mrnme sur pied lorsque la distance A 
parcourir est grande. 

Une des premi:res exigences du consommateur halftien, et cela pour tous 
les tuberculcs, est la dimension de ces derniers. En gne'ral I'attrait pour les 
gros tubercules augment les prix, mme si dans certains cas le vendeur est 
oblig6 de les morceler. Par ailleurs, le consommateur haYtien appr6cie les 
produits sains et secs en g&nfal. 

On pr(fbre la patate douce sucr(e et tine texture fine chez l'igname. 
Cependant il n'y a aucune prff(rcnce particulire pour Ic manioc, le 
malanga ou le mazombelle. 

Le faible pouvoir d'achat de presque 90% de la population favorise 
I'auto-consommat ion et la consommation de tubercules de seconde qualit6 
(patate douce, manioc) qui ont aussi un faible rendement A I'hectare. 
L'igname et les arac(es son consomm(s par la classe moyene et ha pomme 
de terre reste en gros le tubercule de choix de la classe la plus iis6e (Tableau 
14). 

Les prix verses correspondant A ia perception du consommateur: 
produit infhricur: USS1501/t et moins; produit sUp(rieur: USS300/t et plus. 
L.e gros igname petit atteindre des prix 6lev:s; 6tant pcrqu comme symbole 
de fertilit6 il est donn: lors de mariages et des c6rdmonie. vaudous. 

La Demande Extrieure 

Toute la production est consomme localement. La quantit6 produite est 
probablement insuffisante pour songer au march6 ext~rieur. Un des 
d(bouch:s pour un t&ventuel surplus serait les marches europ6ens de 
l'alimer.tation du b(tail. 
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Tableau 14. 	 Composition approximative de quelques tubercules et fruits amylacis avec 
rifurence aux cir~ales. 

Glucides ' Proteines q 
E-au 

("') 	 a b a b 

Patate douce 70 c27 90 1.3 4.3
 
Ignamed 	 72 24 86 2.4 8.6
Mazombelle (mad6re) 72 24 86 1.9 6.8 
Malanga 65 31 88 2.0 5.7
Pomme de terre 78 19 86 2.1 9.0 
Fruit itpain (laOu) 76 21 87 1.3 5.4 
Banane plantain 63 34 92 1.6 4.3 
Riz blanc 13 8(1 92 6.2 7.1 
Grains de inais 13 69 80 9.5 10.9 

a. Par rapport imIpoids Irils 
b. Par rapport .i poids %cc 

it'
c. D)ont2 a 41 stlcre 
d. Fi-fait tres % rtablchilonles cspeces.
 
-O.( '1 N,1C n.(.... I.cputager tropical.
 

Importations 

En 1980, Haiti a import6 pour environ 50 millions de dollars US de 
prodlits alimentaires. En 1984, cc chiffre est pass6 A75 millions dont 
l'essentiel (75('j) est constitut, de ct6rtaIes. l.a mist en place d'lne politique
rationnellc en matit~rc de tubercules pourrait viser la rteduction de ces 
importations. l'unc des voies possibles est l'industric de transformation 
qui facilierauit lirCLtp6raltiot des surplus dcoutlant d'utne augmentation 
de la prod Ct ion des ltbercules. 

On pourrait qualifier Ia politiquc nationale ct. matlire de tuheicule:,; 
d'61itiste dans lcsens ot(elio favorise la satisfaction de a dctlande en 
tubercules de luxe (potnme de terrc. ignatne) sans essayer de roTpond re aux 
besoins de 	 la population. 11y a i tie possi bilit tic dbot]Chhs par Ia 
transformation des CSeptccs cltItiv~s Ip1lus granduCchel lc. 

On ne petit pas dire non pius qut'il y ait tne strattgie susceptible de 
r6duire les impormtions Attloyen tcrme en enco ,rageant hlproduction de 
tuberculcs comme substituts aux crales. Sculementt en 1985, aL titre de 
l'aide Pl. 480 pros de 45 millions de dollars de ct~roale! provenant des 
Etats-Unis arriveront sUr lcmarch,5 haitien. 

Sans ajoutcr l'aide alimentaire franqaise (10 millions) et d'autres 
organismes philantropiques (Mission Adventiste, Secours Catholique, 
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Service Chr6tien, Caritas, etc,). Ces produits obtenus de I'aide sont gratuits 
et exempts de taxes. La consequence Acourt ct Amoycn terme cst de fairc 

chuter davantage lc prix des tubercules sur le marchcU (principalcment pour 
la patate et le nianioc). 

L'idcal strait de taxer les aliments importes, dc riduire au fur et imesure 
I'aide alimentaire afin de provoqiuer titleaugmentation relative du prix de 
tubercules vivriers. Ccci encoUragerait leproducteur Ainvcstir davantage 
dans la production de tubercules. Malihcrcusement, cc n'est pas encore ha 
tendance actuelle. 

Depuis 1979, les deux institutions de cr3dit dLu pays commencent ' 
manifestcr un certain int rt pollr ls t Ibcrculcs. Ainsi I'linstitLit de 
D6veloppement Agricole et I uuStricl (I I)A I) accorde un cridit de 75,000 
dollars US aux producteurs et lhBahqu tiedeCr~dit Agricole (BCA), le 
double. Pour l'II)AI cc chiffrc rcprtscntait, en 1979.6i de son crt~dit Ala 
production agricoIc. 

.1usq 'Wart.cenmcnt, Ic NIARNI)IR subventionnait i 501/; lcprix de 1,1 

caisse de sellences dc ponnics de terre itnportc. On icpeUt tlI'csptrer 
que cet effort ira en sc;. .,,snt. 

La Recherche sur les Tubercules Vivriers 

En niatitrc dc recherche sur les tubercules, les organismcs Ct institutions 
qui mnent des actions sont (Tableau 15): 

La Facult& d'Agronoinie et de Madccinc V tirinaire (FAMV); 
L'Organisme de lDIveloppenient du Nord (O)N); 
Le Projet de liWveloppcnient Agricole Inttri (PI)AI); 
Le Projet d'lntensification des Cultures Vivrires (PICV); ct 
Le Centre de Reclirchc-Ie-)veloppecnilt de La 	 Vallc de Jacinel 
(CRl-La Valle). 

Tableau 15. Personnel a'fect, i larecherche sur Itstuhercules, Ilaiti. 

Organis mc Nmbrc 	 Ni ca (6tudes) 

FAMV. CRI)A, ci I pcrsnnnc tmips plcin 	 I)iplnlc tl'Agronoinic 

I prluclsscur cll " 


I agrlnorue rcsidcnt I. Licenec (FANIV)
 

ODN I pcrsonnc I .;temp. 	 I)AA 

PDAI 3 personnes (1983) 	 I dhcieur (itrangci' 
2 licencecs 

CRI)-Ia Vail& 	 l rcclicrchc Apprnlonldic (IAA) 

PIVC I personne 14 lemps 	 Licence en agronomic 



95 
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11n'existe pits Lie budget consacr spicifiquelucnt a li recherche stIr Its 
tubercules en H afti. Par contre, d ans les pro.ets et tes organisines ci-dCssus 
Iflention neS, il Vi des rbt'riques ,,rcchcrchcs igricolcs,, oi, en lonction des 
besoins, il est possible die ierr tin petid 'argent pour IC tUhercnlCs. ia dti6C 
tie vic die ces actions die recherche est dircctement lic .i colic des pro icts. 
I)ans li ma.joritLe des cas, l'1qtiipe icutia IVCC li neIc MroiCt dont LIMirc 

dpasse guicr qlLtrC tls.
 

Dcptis dtiCx-trois MIs ncalllllntnills, iaCC hil nuLVeClIC or'IClllittiOll Lie li
FAIMV, tile pcr sollc cst attachch 'i picmi tCenlpS II I)partemcnt tie 
Phytotechnic ct travaille talnt potir li recherchille pupour !'cnsigncnlcnt.
Son trai\ail si conCCntreL d'nC pilt itl CRDI sittC dls ICSid et 'IItr'C 
pilrt i'l It-ilctll& oti Clie dispense cours Ct stgCS pratiqusC Cl t lientc les 
-tldiants en fin dc cours sti.r des oiCs tie rechrCic ell illiilel- ie 
tuberClCS. 

I.es thlnlcs ahordOs, cii in atit re tic ILurecherChe IcS ttherculsC, vi Vrie rs 
varient iicC Ic type d'tiOrtalisiuc on ie pro.jet. )tans los pro'jet,; dont It 
durs dc vie cst corltC, I'acCCit Ct Snltout MiS Stir l: ILittC anti-parasitaire, 
li collparalison (it rendement des VsariCtis. Ct l'introd uction tie iiOuvClleCS 
vari t's. ("Ces le cas des pro.jts PID)AI ()I)N, PI+CV. i.c hti tie ceset 

'lerchbcs et Witssrer ti I'ISCI't rapidC ix p 
 Lsis des /oCe.s toucIeeS. 

l)'a tres orgalnisneCs pilts Ott noins stables, tcl le Centre. Niadian-
Salagnac oile CR )-l.a Vall&c, hliI'A MV et Ic Centre tie Rechelchc et tie
 
DoCumentation Agricolc (('R I)A) mettent sirtotit l'accent sti 
 des thmes 
plUs rll,'thodOiogiq tiCs teis tLiC: 

l.at s'lection vau'ic'talC i'I partir tit tnatC riCl gen~tie local; 

L.it mise ell place tie liodcs tie IluttC COnitr les pestes tvers blancs 
cile/ les ignalles. \'arit.s rIsistantcs ail ('i/ As /Jo'rmiarid.): 

Vari1t6t adapt&e ;i I. s~Ccressc: 

Furtilisation mincrale lesdans associations di: cultrLS: 

Influence des techniqiues Ctilt tirlcs stir lCS I eCimeICiIlcnts:et 

Possihilit de 1,arC tiLtIptill i'l bjsC de tLibc'Ctlcs, etc. 

Existence de Cours Specifiques eni Matire de "tahercules 

ScUlement ti llniveatiLt ie IANV, tiln cotirst] 'tine dirt~c tic 2 lr" par
semaine pendant -m semest cst dispcns ii title niovenne annielle de 40 
6tudiants (3tnc ann6e). 
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Tr~s probablement, des cours assezsuccints sont dispensSs aux 6tudiants 
de I'Ecole Moyenne d'Agriculture (EMA) et des qiuatres tcoles vocation­

nelles du pays. 

Periode de Quarantine et Approvisionement pour les 
Tubercules 

Sauf" dans les cas bien sptciaux d'experience en milieu contr61, l'impor­

tation d'esp&ces vigttales est interdite par les lies ha'itiennes. "loutefois 

cinq maisons de commerce spcialisdes dans liavente de produits agricoles 

importent chaqueIn nllIle pOrnlllme deLine gNdIIe qunantit3 tie terre. 

Conclusions 

De cette 6tude ilressort qun 'an ni\'eau global le rendement A l'lhectare des 

tubercules en Hafti 'est pas trs 1e'v.L'amelioration dLi rendement est 

conditionnde par tout un ensemble de faCtenrs liUs entre eux, mais parlois 

spdcifiques i I'esp ce elle-meme on I Un gronpe d'espces. 

L'igname et lipommc de terrc sont les deUx tubercules les plus 

rdinuntratcurs sur le march1 hafticn mats les prohlemcs (iecool des 
semences, done d'inve:tissemenit ded&part. Ii itent ceur de6'eloppement. 

Le malanga et Ic niaomibelle sont linmitus pilr des problenies d'espace 

ecologiq ue favorable. Ce qun Cxpliqte cur fiiblc i in portlnce dtans Ies 

assolefnents. 

La palate douce et lemanioc sont les deux tueeics anXtquels les 
paysans haftie ns consacrent la plus gra.tnde part ie de lecir assolemielt en 

raison duifaible coft it !ire d'investissement initiil, et atissi, ieleur 
grande adaptation an,x cW'o':iCs de d&gradilation d nililien physique. Le 

prix offert antprodttctcurest irop falble pour pe nser .'Iun plus grand effort 

lI Sl'Ifitde sa part 0l[rs inine tile production aetucllc pour repondre , it 

demande. 

Pour chaCun (ICcos grops, I'loricntaition fttutre de hi stratdge politique 
et de la reclerche agronomique (Iolt etre difTrcnte: 

L'igname et it portlnie de terre: .'\ milio rcr Ic rcntdlelent et li 

production pour satislaire litlcilailde potentiellc. Pour cela les efforts 

doivent tre concCnt 'Ossur la IL ocas.utte phytosan itairc (ma nirato­

des) et Lni cr'dit plus stibstantiel accord& i litproduction. 

'oulr la patatc donce et Ic maioc: I1fludrait penser i des possibilit~s 

de t,'ansformation artisanale Ot iInd ustrielle et t ventuelleinent A 
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I'alimentation do bttail dans le but d'absorber les importations 
d'aliments de bitail laites actuellement. Telles sont les conditions 
necessaires pour utinc amlioration dn rendement. Par ailleirs, il faut 
penner ai inivea i de la recherche ii des actions spdCiliques stir les IlutCs 
anti parasitaires (( i/as./or'iiiari.s)et sur la s0lcction varietalc tres 
prometteuse. 

De fat;on pils globalC, lia rduction progressive de I'aidc alimentaire 
deieCre lit condition ideal potir encourager les paysanIs haftiens ' tine 
am 01ration dII rendement des tubercules en partic I icr ct dcs cultures 
vivrieres en i-,nral. 
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Coursic-. Rim.. ct al,. 9x5. ('0ittvibhutio tiC hi &IIiiiiiichtc RlchiCchC ct 
I) .cloppc nc ,ilait ii ictlittll ile c ts[i" a ric lcthlsit itpro)jct itgional 
Lie dc cltppciient triml. 1)ON I ' iltjjisnic ti I ),,cloppcincni du Nord. 
Iiaitii-IIRA:M i listilt tiC RMclI C cI d'Appliciioii Ie '1"Iodcs Lie
I ),."'c hpp'c mti ). 

DA RNI RI )epainrtmcit tic I'.\grcutureic i{ssoulcs Naturellis ct de Dtvehop­
flp cni R~uial). 19N,5 littllctim agrl-ct . No . 37. 

I)IFI'\NI\ 1t)80. I)ialo tc No.- . p. (0. 

Duplan. V'crdv. 1)7S. I ilii alciis tIcs tlitc tic l c ci cinbaligcs tililisc', pour
IC trnsport tics [ittittS itIlMOIcs. iIA (l1iNtittitO Inirililericiao de 
('oplCl11U pilti la A\griculturit). 

.r I c o nm - , a( ihe rs i. GK ird . i~cit li " r I' S A,,,:\ \ ' ]S it &' Li.:ta l. l W,p a rt -

InciltI',in mic vllrile. 

Lucas. Philippe. 19I1. lssais, d'nitroductioInciillaiti le arits tie' ptuinedtie terre 
resismaitt s.a tiILiidittL dto hyrtli/hhral i//le.tm au llrissement(I'I I / et a 

bactSrien du I RveIll'donioas solanaccarunt.p.
 2 . 
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Minist~re de ha Coopi~ration I-ranpaise. Haiti. 1976. Donssier d'iniloriation 

6eaoroniqte Service dies eiudecs ci Ltiustionis iliteiiiiiiilioililes, 

Ies IeniencietIcI itherieNoesiI, Paulette. 1984. 1Linde cimpae dtI& Senl IkIcIraisdI dIeux 

(OIe 	 iraq uI neeICSvar i~t~s depe l)C Ii II)Onul 'ahalei tla Ilp1) I C (I C sit re lage. 

ODN 	 ( L'Orgainme de D Ceioppcnicni dIu Noid. liti): IARNI)R (WItparte­

niei de i'AgrienlitedteRsitie aneie iteI)wipein Rural. 

haiiti); et SFR,\ (Soiitc LT~itidS Ct lic Rcjjiltilui5A.i,jiesc,). I9K81. 

Recherche :ugluiiniiiiiCil ppIiil~uee Reion Ntoid. 

: 	 i .19Q2. RMIccheC ;Lerion 11iiiitilI ipliiCe R~gii Nord. 

Pierre-Jean. hIc. 19,84. Iiiieniiiiitill tie lit eillimi iliiricicc atLi a iii& dt: 

AaIiei. Centre c'eip~eICi (ehei-I t \'ailC. 

Ct 'Irei-Clii\ :nnA i 84. S\ Sicllie lie p10ltlctloiuic Siiit Ie tranlsect dui 

hassinl \ ersant IPhitolNs Di)tzrizii Ci pi)ihienlittiLIeI dti a 1cIAs alonl et 

resiatiratnilitis(ls.iI I L'IPiiei lie I \U1sioppOzenAg Il ltegCj,). 

Ijili~t, IDitie. DC)S ilitizils hiiiis il,\ miicites tie PIiit-;iiz-Pimce - Recizerelies 

liaitictzieS iiisijtiit hi icas ti'l ain 1 11: riiiiSc se lies clirckits 6\ ISt e lli 

nlilienl inril. \ol 2.P'iii .II 11i kc. p) l3 cl 1) I9,V 

Regis. Junde. HQ'2. 1St 1sienCsi Ilitili.illl ti idic c'ilii islicei tis lit 

tis illiMI X~11 [ii , 12,]i IieleuICIitill C iLlc is 111 t .1ijp 8Ci 

I'ill .N 	 i ' ielitcteittiie111I (ICi COItC IesS etl bliiICSioclMCIlicite. MN C LciiphLieCC 1 

tiCS ILMtiCi'ie. ICiii IC ReclieChdC-I )(!-L'1i1i1CiiIC liit I kii d(.lcinel (nunltie~ 

983. 	 ItIciiCiiillii ci1L' ijissiiiCjil1ll tiCs tijilccites espcecs ci \ailces 

d'iciiiiizes \ alice (CiiiiC R-CiilteCI-I )C0ICiopetnenciizcsii ic .liacnici 

tie li 	\'aike tic lucitci. 

English Summary 

Root and Tuber roip . in IHaiti 

The eXlSiliti data. i rai producti on to Conlsumptionfltot sweet potato 
Iponwoe:. taualas). eassava ( .1Iamiihu em.uulcnla). yain (MImiwae spp. ), 

Potato I ,dclwlu /irs i) taro ((vhhuasia spp. ), and arum crops are 
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presented in order to provide basic elements with which the problems of 
these crops in Haiti can be analyzed. 

The ecosystems in which they are grown are dcscribed as are tarm 
characteristics, labor, cropping systems, production costs, volume, and 
constraints. 

The processing and marketing of the products, the domestic demand for 
fresh and processed prodtucts, and their constraints are also discussed. It 
should be noted that these crops are consumed only locally. 

Government policies are analyzed and the institutions, personnel, 
training, and budget involved in research are described. Finally, some 
recommendations oil an approach toward research are Iade. 

Resumen en espafiol 

Cultivos de Raices y "lubrcuLosen Haiti 

Sc presentan los datos existentes, desde li producci66 hasta el consumo, 
tic habatata ( fplomowa haiataw), vuca ( .alilot escu/nth a), FilamC ( Dios­
c.rca spp. papa (S '/aiem lt/;eruw.st I n ,alallgav. ( Colocsia .vcult'clna 
Viii. cAtoih',1,u,) \ 111,'/omnhellc ( ( olocAiua e.m-I'Iu vir. atiuiqiuorlu' ), parii 
teller clCments hiasicos pIe permitan alali,,ar hi problcmlitica de estos 
cultivos en I laiti. 

imtican lo,. Ic cCosistemas en loS CuIes ,CSculti an. his caracteristicis de
I:ts lincas, li niano dc obra requcrida, los sistellas de Cultil\ o. y los precios. 
Voltumen limitancs Ie li pioducci6. 

Sc discuten cl proce.anlielto \ ll)leC lLIe Irs p1od lc1tos, ho1dem1landaildonl'stica por productos frescos \ procesados . sus linitaciones: es tic 

allola title estos cultivos son slaleote Coilsllnlidos t Ilivel local. 

Sc anali/on las politicas gtiherilntcnalvs y se imdicami his institticiones, 
personal. capacitaci1on V presupuiesto in1olucrtdo0S en li investigaici6n.
Finalmente se dan aigutnas recomC diciones so brC Cl en Ioq toe qtie se debe 
tomar en relacion con la inl'estig;,ciu. 

http:lt/;eruw.st


Root and Tuber Crops in Montserrat 
R. E. Fletcher* 

Introduction 

The total land area of Montserrat is 103 km 2 of which 6140 hectares (ha) 
are suitable for agricult tire. Of thi 372 hia are available for rough grazing
and 4000 ha are under forest. Agiicnlt oral production, as in many other 
areas of the Caribbean and thi'd world countries, is alm1ost exclusively
small-far-n agriculture. A significalit proportion of the farncrs work part
time and carn incomes from a %arietv ol' other sources. 

The general pattern Shows that 90.X8; of the larls in "lonitcrrat arc less 
than 2 ha and account for'linly 19.81; of tie total agricultural land. I-arms 
of 2 to 41) ht IcotIl for 8.6' of tihe tottal aid occupy 21.6' of the 
agricultural lands and farms of 40 to 200 ha account for only 0.8' of the 
farms but occupy 58.01 t he ag ilttral lands ( Ministry oflAgriculttirc, 
1983). 

Among the principal corrercial crops produced are hot pepper, 
tomato, s\\cet potato (I/L) noca Iatatas), carrot, pealnit, white potato
(So/alatu tt 'ro.vlnr), Ind cotton. These crops form the bulk of agricul­
toral cormmoditics botight by the marketing hoard tile I)cvelopmcnt
Finance M'arketing Corporatiorn (I )FMC). The miia*or crops oil atsubsis­
tence or Nenicmmercial level inlrude daslieCrI (('oocasia escti/havar. 
esctIh'tnta). cddoc (C'oloasia esctil'Ivia var. atitiquorrmr), taili (A'all­
t./osoma .aitt/ii/ttm ), sweet poitato, pigcon pea, limia bean, banana, and 
plantain. 

Root and Tuber Crop Production and Constraints 

Of the estimated 260 ha ofl available arid currently utilized for food crops, 

* Caribbean Agricultural Research and I)veopinrit Institie ('AR)I) NMontserrat. (Incooperation ,. irh the ,Ministry of Agric uhtire. Trade, tanrd. and Fhieries. 
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thigherapproximately 4,0% is cultivated at any given poir. 1,; time mit h a 
I rty- five to 4(;i ofproportion remaining fallow dtiring the dry scason. 

this land is occupied by root crops distributed islandwidc with major 
up;per slopes of theconcentrations in the Cc'itral Belha in Valley and on te 

Sotric re Hills aid Centre Hills below the lor,st line. The-c areas have an 

annual raintall of 1500 to 2000 mill. 

rootCurrcntlv, farm land is undcrttili/ed antd theie is land available foi 

crop expansit if the need atriss. .\l pre: cut, there is a potential for8 15 ha 

of arabic land to re tncd ill the piodICti(;nI of loo0d crop'; atd vegetables. 

Thcre are ail ,o I 3 lia capahle of being used in mixcd-f;irming culti'. ation 

of food cropsl and improvdc pastLrCo,, ald anotlhe 2(0 ha availle for 

mixed faruing of tree crops, lootd crop.,, and pastures. 

The tota, prtductio illaa unidcr root and tWbW crops ISillolltSt Is n10.Ich 

is that utnder vcemtahles and oiticr tood crops. Iit a rcccnily completed 

Agriculture in 1983,islandside farm Stlr\c, coiiducted by the NI inistrv ot 

it was shlts it that of the po,,siblc 332 ha of land :--\ ailable for \cgctable and 

food crops, nrifrlv Ot'I was in conttitlutOus fiOW while root and tuber 

crops oLccupied 14"i (able I). 

Sweet potati is the dotinant staple and has heen siirc the earl sixties. 

This crop estahlishcs easily, tolerates droughl. and has export larkc 

potential during certain periods of the year. Aroils and yams are grown 

primarily for local comsiimptior and tend to be seasonal. (onsCtLuCntly. 

there arc lvo ii ppliCs of these crops on the market bctvwen IMar,:h antd 

August with splnies c:lrcasing to\vard the vear's ell. 

Cassav.i (,'lllihol c.,ohI/ulIQ). its at frcsh staple. is altmosi lnkliown in1 

Montserrat. Farmers grev cassava specifically for processi ,tg into cassava 

Table t. .anId alocatim (ha) for ,egetable and food clop,, 

Montserrat, 1983. 

Aeca Percentage 

Crop tpc h a) ol 
areatotal 


Vegetables 28 8 

Roots arid tubers 46 14
 

Othet iood crops 48 15
 

Falltto (I yesir or less) 20 6
 

Fallow (I year or more) 190 37
 

Total 332 100 
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bread (cakes) during the festival season. I he crop is rarely grown in pure
stands but is planted along field borders and contours, and intercroppcd 
with pigeon pea. sweet potato, and aroids. 

The aroids cddoC, dashcen, and tannia areCe Itivated at subsistence 
levels for local consumption and their supply, based on local market 
inoicato f',appears to be seasonal. These commodities arc most abundant 
from l)cccmbCr to NIMarch and their prod uction and supply scem to be 
conditioned by two factors: produc'tion for the winter tourist season; andeniphass on growing ca.,h crops in the prim cgrosm iing scason October to 
April. Cash crops are also at a premium during the Iourist seIson incomparison with root and tuber crops. 

There have hen sporadic attempts, in the past, at producing white 
potato. In the nid-1970\ land irca inder cultivation reached a peak of'40 
ha. Production of the crop was scaled down and eventually halted in 1979
because of disease probicms and low productivil as was reflected by
farmers, not being ablc to repay loans to the l)FMC-opcratcd credit

schcnc. A program has 
 recentl been initiated to reintroduce the cropwithin a carcll., monitored program supervised by a multidisciplinary 

task force. In 198- ten farrmers cultivated a total of 2 ha of the crop with 
varying degrees of SlCc'ess (1Iletcher and Wcekes, 1985). 

All production systcnls. wkith the exception of white potato and to a

lesser extent sweet potato, 
 itili/c low-level technology characteri/ed by
minimal inputs, stiboptiroal pest and discase control, and bhOw av rage
yields. \ecd control, pilormcd by hoeing, is the grCate.,t cost to the
farmei in terms o laber input. lie aictual cash expended depends on 
whether larm-laiiuly labor or hired labor is employed. C'onsCquently,
yields are low, but the farmer prelers the low-risk low-return situation in
the cutrrCnt production climate. 1able 2givc the avcrage yicld estimates of 
the major root and tiher crops grouvn in NIontscrrat with traditional and 
improved IL\CS of fiehld tch aologv. 

tahle 2. Yield cstlmaie It/hal ofil ,ijor root amld tuwr crops,. .lonirrut. 

Clrop subsiktcnce 
 ("olnnl,:rt'ial 
 PolcnImal vit.ld
 

S ,.C iltaoin 
 Is 5.)1 10.0)- 15.01)ashel 2.0 ,0 

FEddL 1.6 
 5.0 
 9.0
"[anntl~ 
 1.8 5.0 10. 0 

Yam 
 2.0 4.0 15.01White potato 
 -
 5.0 12.0- 150 

10.10 
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In a CARDI islandwide survey (CARDI, 1982) of 42 farm holdings 

randomly selected across the island, it was found that 57% of the holdings 

had sweet potato growing either at a commercial or subsistence level 

(Table 3). The survey also indicated that 70c' of the farmers had sweet 

potato planted as compared to 30' for dasheen, 55% for yams, 45(,' for 

tannia, and 3V() for eddoe. Cassava was allocated only 14(; of the holdings 

by 20% of the farmers. 

Actual land areas under the primary root crops are difficult to determine 

accurately because few statistics are available. In 1981 estimates available 

from the Ministry of Agriculture showed a total of 136 ha of root and tuber 

crops equally distributed among major types. However, market statistics 

for the same year show nominal sales of sweet potato only through the 

DFMC. In 1984 there were projections for 35 ha of sweet potato and 2 ha 

of white potato, which targ,.ets to all intentians and purposes have been 

achieved. Aroid and yam production have sustained the same level of 

production as in the previous two or thrce years. 

The major cropping systems in Montserrat are based on: vegetables; 

cotton, food crops: food crops and livestock; mixed livestock (cattle, 

sheep, goats); and cattle. 

Root and tuber crop production is concentrated almost exclusively in 

the vegetable, food crop, and livestock systems. These systems collectively 

command more than 70"1 ot the country's agricultural activity. Priority is 

shared C Lially among the three systems, however, and the highest level of 

commercial activity occurs in the vegetable-based system while there is a 

significant level of subsir,tcincc or 'pot farming' practict'd in the 'food crops 

only' system. 

Table 3. 	 Root ad tuber crop frequency on fooid crop farms. Monil­

serral. 

Crop 1-artnic.s FaI In 
cultivating crop ho!d-tlgs­

(U.) 

Sweet potato 7(1 57 

Dasheen 30 26 
Tannia 45 25 

Eddoe 30 14 

Yamns 55 28 
Cassava 	 20 14 

a. Most farmers generally cultivate 2-4 holdings - sometimes widely separated. 
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The veg(tab;e-based system is primarily practiced by farmers with high 
to medium levels of onfiarrn technological inputs. Vegetables are grown 
primarily or- the local market with an export of irJrpluS if markets arc 
available. Major crops are tonato, cabbage, carrot, eggplant, sweet 
pepper, string bean, cuI,.tnber, sqIrash, arnd sweet potato. The main 
growing seas.rin is Ifroin Septem ber to March after which the land goes inio 
fallow, or is planted with sweet potato. fewlalmers practice cootinIotus 
vegetable production with irrigation. White potrto competes with prime 
vegetables during 1,1e minit gro\sIllg scasoll in the few instances that the 
crop is grown. 

"lhe food-crop-based svst em is the rmost widely practiced system and is 
employed h both subs istcnce and cornmcrcial farners. PIroduIction for 
home CtOJnslpnin1 is Weil as for the local market is equally important. 
Surpluses over :an! aiovc local reqtuirenicnts may be sold to middlemen 
who export to neighboring islands. Ma.or crop combirnations of this 
svsterl are: 

Sweet potato nii/.e pigeon pea: 
Short-term vegetables aroids:
 
Banana yarns aroids:
 
Yans dashen tannia onroios:
 
Sweet potato pigeon peaea anrIuitt Maize, lima bean (drier locations);
 
Cassava pigeon pea firna bean vegetables; arnd
 
Yaiil lai/e sweet potato.
 

Sweet potato ih by far the lost important root crop within this system
both in land area atrif volitue of production. It is the only crop exported on 
a regular basis. 

The food crop aid livestock system is simpler than the food-crop-based
 
system des,:ribcd above. 
 It includes varying numbers of livestock (cattle,
 
sheep, goat) which the arner maintains as a soutrcc of income for
 
emergency pLrrpoIss. [he general practice is to feed lives:tock on crop
 
residtes and to tether them in fallow fields. Most 
 artnlers plaint a small plot 
or establish contour barriers of elephant gra.,s ( lentli.seftlul sp.) or cush­
cush gLrass I I"'tiveriasp. ) for tile d ry-season, cut-and-carry Ifeeding of their 
stock. 

Socioeconomic Patterns 

The socioeconomic profile of the average root and tuber crop farmer is 
characterized by: 
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Onfarm production practices are dictated by normal climatic variances 

resulting in a strict traditional approach for each enterprise. Farmers 

accept improved technology and change reluctantly---usually only 

when circumstances force them to do so such as severe pest or disease 

infestation; 

Farm labor comprises primarily the farmer, his spouse, and other 

adult family members. Children are generally not involved in onfarm 

production activities and. in fact, are encouraged to follow mor 

academic pursuits. I-Iired labor is utilized when the enterprise has a 

strong or viable commercial component; and 

Off-farm part-time employment in other sectors of the national 

economy to supplement family income is a normal occurrence. 

Remittances from families oversew atrc also an important source of 

family income that offset dependency on the farm output. 

Marketing and Constraints 

The man.or root crop imported is white potato which is in demand by both 

local and expatriate communities. In 1982 Montserrat imported 143 tons 

(t) o ',white potato at a cost of ECS180.0001. Currently, imports are 

estinmtted at 3.6 t per week. In addition, small quantities of other root 
crops. primarily dashcen and tannia, are imported from I)ominica during 

periods of short supply. 

-The smlill local market that is available for root and tuber crops in 

Montserrat exerts a, strong influence on the pricing structure of these 

C,iIod itics. There does not seem to be a rclation'hip between production 

costs and larmgiiatc or wholesale imarket prices. [he final price of these 

crops. when they appear at retilil outlets, seems to be linked to prices of 

related imported carbohydrate staples. primarily white potato. Sweet 

potato is the onlv mriember oft he group in which it logical trend in pricing 

can be discerned because of the virtual kick of production:l seasonality and 

beca.use of tile existence of export market Opportunities, albeit unstable. 

Etddoc, tantiia, and dasheen, whenever they appear on the focal market, 

are sold t prices compnarable to the ot her root and tuber sitaples. Farmgate 

marketing andd ist ribIIution of these commodities among family, friends. 

and neighbor, have atsignif icant influence on the marketplace supply and 
consequently on the price structure which demonstrates a low level of 

elasticit\. White potato, when produced, is purchased by the DFMC at 

prices which are derived from available cost of production data. Table 4 

I SI 351054).I \ I Il.L tC I ("$1 (511 



107 Row and Tuber Crops in Montserrat 

Table 4. Retail prices (ECS/kg)a of root crops, Montserrat, 
1980 and 1984.
 

Year 

Commodity 1980 1984 

Sweet potato 0.55 0.85 
Dasheen and eddo 1.20 2.00 
Tannia 1.20 2.00 
Yarns 1.20 2.00 
White potato 1.30 1.50 

a, Exchange rale )- :[(Sl 0.38 (1984i.I 

sets out es:mates of root crop commodity prices at the retail level, which 
are generally 30 to 40% . higher than farmgate prices. 

Statistics on root crop demand in Montserrat are not readily available 
primarily' because a large proportion of the locally grown commodities 
does not flow through the official marketing channels. 

Sweet potato, yams, and aroids complement each other as basic 
carbohydrate staples ntild are Used virtually on a daily basis. There is a 
greater consumption of locally grown root crops in the rural areas when 
they arc grown on a subsistence or semicommercial level. Consumer 
prefercnce in order seems to be sweet potato, yarn, and tannia. These are 
the commodities that appear most frequently in the municipal market. 
Dasheen and eddoc do not store as well as the other root crops and for that 
reason, among others, are traded less frcquently. 

The highest demand is for white potato which has an average weekly 
consumption of 3.6 t. All white potato has been imported in recent years. 
In the mid-19 70's part of this demand was met by local prod uction 
(C'A RI)I Country Itai, 1985) which, although quite significant in some 
years. is very seasonal ( Fable 5). Some of the crops were exported to the 
neighboring islands of trinidad, Antigua, and the Virgin Islands. 

Government Policies 

The Montserrat Public Sector Investment Programme's Development 
Plan 1985 to 1989 (I)evelopment U)nit, 1985) has specified food import 
substitution as the primary goal oft he agricultural sector. It is anticipated 
that this goal will be attained through a program of accelerated food 
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"lb 5. 	Quantities (t) of sweet potato and white potato purchased by the )evelopment 

Finance Marketing Corporation (lIFM() from farmers, Montserrat, 1974-1980. 

Y -ar 

Crop 1974 I975 1976 1977 1978 1979 1980 

S'ect Poialo 2.95 2.05 5.08 1.07 1.83 1.99 0.03 

White poltato 41 93 190.84 222.05 66.99 2.89 3.71 5.78 

production hy improving field technology and the strcigthening of 

agricultural support services. 

The imech anisn of inport licencing is already in place to restrict imports 

of those ener'gy-rich a.ricultural products that compete directly with local 
mostproduction. All major root crops are protected by this legislation 

recently white potato in March 1985 upon the revival of its local 

prodoction. ('orrentlv, there is no deterilined policy aimed at substitoitiig 

the convcntional energy-rich imnported items such as lice, ltitl and its 

derivatives, Ind proce ,sed root crops with local production. Instead, the 

primary objective is aimed at producinlg wkhitc potato in sofficient 

quantities to significantly reduce the voluic of imports o\cr the next live 

years. Soie considerai ion is being given to stepping tip cassIV.!production 

with a v\iew to small-scale conmercial procclsiing tbr cassava bread. Ihis 

proc:.,s is corrently being undertaken at tile Cottage-industry level. 

Whit , potato is the only root crop that can he said to have special 

inccnive:, and credit arrangements ;.ittached to it. As part of' the current 

prodlctiOl dri\e, the CM.ribhean Development and Advisorv Training 

Service (C,,RI)AiS) is m:iking credit and other facilities available to 

producers. Sweet potatotfirlersl enjoy'ed special inclentive credit previleges 

through CA RI )AIS in tle early 1980's (Rankine et al. 1980). but these 

arranllgements no longer exist. 

Research, Training, and )evelopment 

In Niontserrat tileLcoverntmeni has assigned CAR)I)to be responsible for 

agricultural research and development. Root and tber crop research falls 

within this responsibility. lhe gocrnment has no specific allocation for 

a.gricultural; research, aithough thCrC is ilnaninu.il contribution to CAR DI 

which is paid into the Instituic's core budge.t. International donor agency 

fullding is tile major coitributilr to research and deCelopl1ent progrians ill 

Mollserra.il. I here arle currenitlv two prolessiilals assigned to CARI)I's 

entire research and developmlent progral (including root crops) in 

http:Mollserra.il
http:aninu.il
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Montserrat. In addition, expertise from core staff and ,pecialists based in 
Trinidad, St. Lucia, and other islands can he req nested whenCvCr th,'leIed 

arises. 

(-'urrently, the major research and development tIlrlst ill root and tuber 
crops is concentrated oil tiC rCinltroduction ot white potato itito the 
vegetable production systen and to csrahlis; sustained Crop ptruductioln t 
a higher production lcvcl thall existed ill the past. Ie larming systellis 
approach is being used ill th1is project through at iulltidisciplinary tellm 
colbininu research and d,\clopincnlt (('AR!I), extension ( \Iiniistry of' 
AgriculturI), irlll credit and techioltov transfer (('.\l ),.\lS), ll l 
marketine aid logiltic st !)t\I(). ,\I)AR!I's research alid dCvcl­
opmetlil clloris oil lle potatoarell lelquall. di\ ideCd et\C',Ct field statiOtis 

id oltlarni research, [hercr is also anl importai t element of crop
ilorittorin and 1il studies thlat plroides up-tl-datl infloritatiorn otn 
productitll lacticCs arid therbChc'Onstrainis estalishing the basis for 
fulture reCarch deloplllciillard plrductiont )lallning. 

Witlhi' the M i itlloato prlo.icCt Icarch and ic\ clollllc l Ciltlhis is 
bein placed nIlt the lloh in , Lremas (( 'AR)I ('utilr\ Icai 1985):
cutlli lla Id LIahil.1 iird suit ilbliti ; cc lilonin \ Ii ltllrill rmiterial use: 
spacing aid plant poptilatnlllu snil disaCses: arid intirkeirig aidt snragc. 

Vc'r\ liitic ilttetin is curritfill\ heing paid h).\ ( ,AR!)!or the \linisrv of
 
Agriculture in olllr rlot aill tptl 
 i of, llhet phere research aind 

,devclopmlnllt. hio\% er. the pohlctnm I:h..% a'/).Aju.wrL.aid ( "i'/nC 
['ormiar'it.\oll ,ntket.cpotat \ , uld scentoi \irralt solie attentnio ilflic 
mIairkt mi\ ahn he 
onI e'sisa,\i iitncl at incicaslig is 

for that crop isi) de\ clop. i it lecessary to initiate onirk 
ploduti nt arid I() iillodtucc liall-scalc 

processirre. 

No qpccilic liaimi ugpplrilliltC ill'tareeurrtntlv avlahle al the cuuinrv 
level lfn citlhcr 

' 

\ oi Nlintislt-
field personnel. 'Since thec inpltais will rlillillitl n Iliic puiitn ill lie iear 
Iulturc. it \wuld he dc'sirahlc in htamc 

reswrch l"snliiel CAR 1 )) of Aeric'lUrnre 

trainirte, co rponelit ctllihasi/ing 
field iech uTolo rlrllct iitliihe plrllg iilil.og 
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Spanish Summary 

Cultivos (e Rlaices y Tultrculos en Montserral 

Sc prescnta lItsitUaci(on tic los cultivos Licraticcs v ttthrctllos en Mont­

serrat. Sc discuttcn lo0s pItipalcs cttlti\sos s10,tetoaSla ie cultivo, las 

tierras disponihlcs, lIos IactOrCs sOCIcctnOiItCOs, los rtivclcs Lie1r0tLucci6n, 

hitproducti\ idad, his inportacioncs \ lit de plecits y tnclcados.cstructura 

Fi rclcilt' con itdemanda dc los cultiVOs arriit nicnicionados, se 

analiatt lt dtlC1andi dt1011sticat de alimenttos Ifrescos. las politicas de 

importacion .\ los inccntilvo\' Vcredlitos OtrCcitO,s. Iaos 1roluctolCS. Final­

1ncwitc sc Itacc entatsis en inlIt cstigacitn sobrelit disponihilidad \ adapta­

bilidad ie culltivtlcs, lar nmia dcl de dc elCCeT tIILl,material sietnbra, 

espaciamicnlto ' itphlaci dc plantas, las cnictfmcddcs transmitidas 

por el such % ci micrcad v almacenatmicnito dc hi papa. Sc recomienda 
adelantatr mis est tidos sthr \tctica ' cstablecer t prograimna de capacita­
cion en i tccniologia de campotd hi papa. 



Root and Tuber Crops in Nevis 
Jennifer E. Lower,* 

Introduction 

Nevis is approximately 90 km2 in area and forms part of the political 
federation of St. Kitts-Nevis. It is an agriculturally based island with a 
tradition of peasant farming over must of its area. Large areas once 
growing sugar cane have ceased operations. The only remaining state crop 
is coconut which is used in copra production. However, the future of this 
crop is uncertain. 

Sea island cotoil ((o.ssriutn harhath'ntse) has been a small-larmer cash 
crop for most of this century with maximum produact ion occurring in the 
1950's. The area currently under cotton has d'clined over the past thirty 
years from around 1200 hectares (ha) to less than 80 ha. Cultivation of 
cotton is being encouraged by the government because of excellent market 
conditions. 

Farming in Nevis is carried out by an estimated one thousand farmers 
and varies from subsistence to semiconmercial in nature. Farmers are 
forced to deal with adverse conditions in terms of the physical environment 
where unpredictable rainfall and stony, eroded, clay soils reduce produc­
tion, and of the socioeconomic environment where the lack of markets for 
produce is a common problem. Not surprisingly, farming is not a popular 
occupation among young people. The average fatrmer in Nevis is around 60 
years old. 

Root and Tuber Crop Production and Constraints 

The types of root crops grown in Nevis are: sweet potato (Ipomoea 
/atatas) which is by far the most important: yams (mainly I)ioscorea 

* Agronomist, Caribbean Agricultural Research and I)evelopment Institute (CARDI), St. 
Kitts-Nevis, West Indies. 
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alata); tannia (Xathosonza sagitt/liuit) and cassava ( Alanihot esculen­
ta). Dasheen (Colocasia escuh, a var. escuh'na) and eddoe (Coh'casia 
esculena var. antiquoruln) are grown sparingly because of water con­
straints but are commonly imported from St. Kitts or )ominica. Root 
crop production on small fllarms is presented in Table 1. 

Root crop production is an important part of subsistence farming with 
sweet potato, yams, and tannia contributing Ito the cash componlent to 
varving extents. (assas\a is cro\n1 almost totally for home consumption 
and little reaches the marketplace. 

Production liguresc fr the I 980- 1981 growing season show the following 
annual productin yietls: sweet potato (21,,672 kg); yams (74,670 kg); 
tannia 14350 kg): and casavia (35110 kg). 

According to a I984 ('arbhbcin .\ gricuItUtre and Research Development 
Institute (('AR I)) flaseline Survey (osherv and Lauckner 1984) 69.2% of 
all larmcrs grew swcet potato. 57 ( grew yams, 2917 grew tannia, and 
23.411 grew cassava. 

S Cet poliltO) occtpiCs it very imnportant place itt the farming systems of 
Nevi_. It is i.h most commonly gromn crop arid occupies the largest atrea. 
Ihe rea"onsl lor sw eet potlto's popularity are: its traditional place in the 
diet: its drought tolerfailcC when compared with other popular rot t crops­
the ready availabilit\ of planting material: and its use as livestock feed 
during the dry sCasonI. 

IthIc 1 Aniual root crop promnuctiui datal for fifteen farms haing lind areas of0.5 to 2.0 
ha, Nevis. 

ta-iilers .\nnual .\numal A\,cragc Iam crs ,\.erag ('alcul;ted 

planting ao.eraoc ,.clagc planting har.csting prod iuction a\ erage 
(rop crop rte; pluoionoo, plt Sie crtop per farmer yield 

p l0ned 
(1no) (1i0 (no.) (Ill-) i[w.) (kg) (kg ha) 

S ,,,eel 

potato 12 896 9 ii t) 316 3527 

Yain I 1St 2 911 7 131 7238 

1arinia 5 262 3 87 0 15 573 

(ass'. a 7 94 2 47 3 15 1596 

t, 
,. i. lgnlrcs %arnl.crc hitlhted h iiittl .lg fJ pracice Sen tln .ar using %,ek]Nmofnli(tring 

SO)I'RW I ( AR[)I Smldl 1- incr, %luhtprlt-Croqpping Vroject 1480l-198l2 
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Sweet potato is produced on plots ranging from backyard size (approxi­
2mately 25 m2 ) up to commercial plots of around 200 m . Sweet potato is 

most frequently grown as a monocrop but it may be intercropped with 
corn or pigeon peas. Usually a mixture of cultivars is grown although some 
semicommercial farmers favor large plantings of ore cultivar which may 
have a market advantage. 

Although sweet potatO production is ishaudwide. the larger production 
areas are usually at elevations above 150 m in the southern half of the 
island. This area has an averac rainfall of over 1250 mm per year. These 
areas maintain larger plots th roughout tile \car whiie at lower elevations 
major plantings are limited to the rainy from Septemberseason to 
December. 

Typically tile large plots are on fariS p rod uciig sweet potato along with 
other root crops, peanuts, pigeon pea, black-eyed pea, and some vegetables 
(especially during the later part of the year). Tlhese vegetables commonly 
include cabbage, tomato, carrots, sweet peppers, and eggplant. Of these 
crops sweet rolato inight occupy the grcatest arca but peanuts and 
vegetables generate the largest incomet. 

Yields arc gCnCrally quite low, varying from 1500 to 7000 kg hat. In trials 
ilvking sweet pot ato carried out h ('AR 1)1 during 1982 and 1983, using 
farmer's practices, markctiblC vic!ds of 5190 kg ha duringithe wet season 
and 3150 kv ha durine the drv scason were obtained. 

le majioer factors limiting yields are low rainfall, especially at critical 
times, and infestation with the horer lriscc'c.%i)o.tfi.aiatuis and the 
weci ( v/u.s foirni'arit.%. These pests caLse scriouLs yield reductions, 
cspecially during the dry season when up to 251( of the total yield can be 
infested. 

Gecerally sweet potato cuhivation inputs are minimal. A farmer rarely 
Uses aln' fertili/er or crop p:tect'tiol m1leastres on Sweet potato. Cost of 
production figures calculated h the Caribbean Agrictltural Rural 
Development Advisory [raining S'crvicc ((A R )A-S, 1984) gives a total 
prod tLCtio cost of [CS026 I per hectare of which KS'1976 was the labor 
cost which would nornially be supplied hy the fariI famil\. OutsidC labor is 
used oc,'asionally for land preparation. 

Market 'aCpplics of s\\ect Iiith pcak bCt\\CCll lera'chtarii d Ma. 
lr.sull\ ltnn i at 1arket glut \%ith fanllIgaite' price,, falIiring to around 

I I \C1ha1 II i' Ii S lMCI I I') ; Ii 
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ECS . 10/kg. From Septembcr to November the crop is inshort sUpply and 

prices are approximately [iCS2.2(f kg. [he retail price varies from around 

ECS 1.65 to (3.3() k. 

During glut periods small amounts of the crop -are used for home 

while some tubers and tops are used for feeding pigs andconsumption 
cattle. The remainder of the crop is left in the ground where it becomes 

susceptible to insect damage. 

vai in Nevis, andDioscorea alata is the most cotinmon grown four 

culti\ars, White lishon, Statia, Red vai, and Potato iam,have been 

known 'Aintigua y'am', isidentified. Iioscor'a rotntdalta, locally its 

becoming more conlllon because of its hardiness to leaf disease and 

drought. /)io.s orca'mlcAIII( h.ta, bCCI idCntified on one fiim1 01nlv. Farmers 

report that it used to be cornmon to h a rvest the NIM(ointai yai D. 

areas but now the species is used infrequently.cayevtetsis from forested 

Yam1 cultivation is Cairied out by a large number of farmers on small 

plots no larger than ). I hit. (ienerally. planting is carried out twice in the 

year. [he first planting scasol is alrtluid latle April to Carl\' Mav which 

often coincides with it scoldary ailnual rainfall peak and the second 

planting is in 1utlv sotiretims extending ito early August which coincides 

with the olnset of the lalin rainy scason. Some larimers, however. plant Red 

vai in Fcbru arv to harvest in eJcenber. In a (A,,1,I)1 trial perlorrned on 

eleven fars plailtinig luing the mid-,lav to mid-July period in 1984, it 

found that those farmiers planting late had consistently higher yieldswas 
than those farmers planting earlv (CAR 1)1. 1985). 

[he vstem l va in production is to plant on small mounds spaced 

approxil ately I in x I inI apall. lhicre is no staking, but when corn is used 

as all intcrcrop it often ser\'-s this purpose. [he other coninmon intcrcrop of 

yans is tannia. Ihc vaini planrting piece is betweetu 50-100 g in weight and 

may be treated with lime before planting. ()rganie rmtnure is applied to the 

iounds which arc then utsually mivilehed. IlfalcI ii17 begins with Red yam 

in December followed b te min vin crolp ollml th1 Cd of lalILarV until 

April. 

Nevis does not has . optiial conditiolns for vain grow(Ming bCcause of its 

low rainfall and shallow soils in llost aretas. Yields are therefore relatively 

low. All average falliler's \ild is arouid 7(101) kg ha. In CAR 1)l's onfarm 

trial in 1984-1985. fariners' \ iclds. Using their own practices, \aried from 

1070 kg ha to 16,,8)0 kg tia with air average yield of 7000 kg ha. Another 

important factor reducing yields is anthracnose leaf disease. Most farmers 



Root and Tuber Crops in Nevis 1!15 

are unaware of chemical disease-control methods or do not have the 
necessary crop protection equipment to implement these measures. 

Cost of produoction data for yamns (CARI)ATS. 1984) gives a figure of 
EC$9292: ha. [his high cost results from the high yam planting cost. The 
value of vam planting material is 70(j of tihe total cost. 

The red uction of yam production is a result of reduced land areas, low 
rainfall, and leaf disease has resulted in favorable market conditions for 
the crop. There is sometimes a moderate glut in March during the main 
harvest period hut this is not serious and (oes not result in a price
reduction. [he 1985 retail price f(or yams was fairly constant at ECS5.50/ kg
and the farmgatc price was F'54.40 kg for I). al/ta and F.CS3.30 kg for D. 
rottndata. The ('Central Narket buying price, ho,,cver, remained at 
ECS1.65 kg. 

Tannia is the only ard grown on a commcrcial scale 'Nevis. It is a 
crop whiLh is most tIC qUCnt lv intcrcropped. Inita (ARI) survey (Lowery 
and I auckner, 1984) 19( ol arllrs grew tannia al O('' ofthose growing
tannia grc, it as an intcrrp. When intercroppcd with yams, or yams and 
corn tanna is planitd iI a. regular arrllgemncnt with the yams on mIounds 
and tannia in the hollows. ' imilarly tannia is olten intmcropped with 
vegetables with tle \cgctablcs being planted on top otfthe ridge and tannia 
at the has witli , spacing ot anyw\re bctr\ Cee in.n.\ (.6 Ii and 1.0 mx 1.3 
m. -annim can. hmoee, er, i.ippcimr inalmst anil\'-corilmlatim of crop.s, both 
in the long termiand short term, sone(ites intent ionallly and somleltimtes as 
a votluntccr crop. ()nI\ ini the Iich-rainfall areas at altitudes of 300 or in the 
southern scCtion of the island can it he found as a moollocrop.
 

'[he planting mIatCrial used is 1or all either heads or stickers. The crop
l y reccive -ole pen nalltrc or imia\ bcncit fron ill.trC applications to 

the other crops. Bc'ond this, the onl\ cultulral prictice applied is weeding. 

Browning of1mie leaf margin is coitrnonl\ seen in tannia but whcthCr this 
is a result of drtght or hurning disease has vet to be established. 

Estimates of tannia yield are hard to determine bccause of its cultivation 
as an irtcrcrop. The ('AR I)1data of' 1980-1981 show at very low average
yield of573 kg ha. Similarlv the 1975 census data indicate i 1low vield of' 
963 kg la. No ligurcs on tannia production costs ire availahle. 

Much o the tannia proLducCd is lot hnrc consumption. However, 
availability in the market is good with inputs f rout St. Kitts making up for 
the shortfalls in local production. Retail prices are around ECS3.30/kg. 

http:F.CS3.30
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on a small scale and is grown almost exclusively forCassava is grown 
home use both as a fresh provision and as cassava. flour. As described by a 

farmer, cassava is 'emergency food'. A small amount of bitter cassava is 

grown but the majority is sAeet. The same proportion of farmers plant 

cassava as those who plant tannia. Total island product ion has declined in 

recent ;cars possibly because of the increase in conveniencefood con­

more or less disappeared fromsumption. Items such a: cassava bread have 

the local diet and the home-produced cassava flour is used cLiJefly to 

supplement wheat flour. 

Cassava is normnuly plarinted oil land Iromn which some other crop iiasjus, 

been harvested as an alternative to leavinL the land fallow. Thus the most 

conmon planting tine is bet ween .January and March which is the 

harvesting time l'oi most crops. Ihis results in cassava being grown during 

the dry seasort. 

In Ncvis, ca.,savt is planted in rowk., on ridges approximately 90 cm apart 

within a row spacing of 30-60 cm. It is often intercropped with vegetables 

or peanuts. The planting piecc is usually 25 cm in length and is planted at a 

45) angle \ ith about 5 cm showing above the soil. Cultuial operations are 

limited to the occasional weeding but cassava does not rank as a priority 

crop for weed ing puii rposes . [he ailn pest encOuite red is the shoot fly 

(St;Il pendutla) but no pest .ontrol nicasurcs are cried out. IHarvesting 

may take place after 8-10 months but thiis period is variable and the crop 

may be left in the field for impto 18 months. 

As with tannia, there are few estimates of cassava yield under farmers' 

conditions. The yield level calculated froi the CARDI) fari sttud, is 1596 

kg, Iia and for tile census data of 1975 it was 974 kg ha. These are low 

yields considering tile potential yield of cassava. No production cost 

figures are available. 

con-As mentioned previously. most c.issmav produced is for home 

sumption. A rough estiniate is that 70"1 of tile production goes into 

flour which is ground at a gov crimrent-owned mill at a cost ofcassava 
ECSO.25/ kg. Preparation of cassava chips for grinding is done by hand. 

When cassava roots appear on the fresh market the price is between 

ECS2.20 and FC'3.30, kg. 

Marketing and Constraints 

.ocal root crop marketing is through market vendors, some of whom are 
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also farmers. There is no central marketing-system in Nevis. Prices are 
controlled by vendors who rarcly (ut their prices to compete with each 
other. 

Imports of traditional root crops arc chiefly limited to sweet potato and 
aroids from St. Kit-, and occasional aroid imports from Dominica. 
However, white pot a (Not,ntm1i t/urosulm)Co nst itut es onc of the major 
items of food imported. In 1982 372.00( kg of white potato valued at 
ECS448,000 were imported 'into St. Kitt i and Ncvis. 

Small quantities of root ctops ate e:Xlprted each \ear. ILXport statistics 
made availablet b, the ('ctitral 0iatketing Corporation ((Ni )show that 
those root crops exporte:d Lriginatld in St. Kitts. Statistics obtained by 
CMC shoov, that 14.523 kg ol .v.cect potato valuCd at [CS,14,387 were 
exported in 1982. Yams cx ported totaledl 62 kg valned at ('S1275, and a 
total of 1!82 kg ofdasheen \allied at 1F(C372 s erc exported. A little ad hoc 
exporting to ncighborin g islands takes place on the interisland schooner 
trade from Ncis but t0 Statistics are available. 

Governmeni Policies 

Ihe agricultuitral objectives oflthe Nevis (ioverniment as laid oUt in the 
AgriculttIral Dcvelopmcnt Plan of 1984 arc: 

Thc red uctiont of food imports to create self-sttlficiency, 

', providC a t(t1ure forprotitablc larmine in Nevis and a level of full 
etnplovHlC t ilttl ricutltiire', 

To tedutce Soii co'osio 1: 

lo proilC larttt. ,' for leIsCI to or purchase by Ncvisians and 

,o pro%ide asRIC ouch of the food re-iduiretelcnts of the tourist industry as 
possible. 

The .. 'riLilturil 1)c'.ClopniCnt l'nr1,mmnC incMludes a number of' 
projects to ichicsc these ob.cctive,. Illits arc beitg made to obtain both 
undergrouttid :if surface s:ite! 01 irrigation and to improve the supply of 
input', and str\ c_" to( fari ,r 

At pret the govlmllnlt ibidi,,cs trlctor srvices lor Iarmers, 
operate, a ,dCpot fo1 a iiinital and ortilplippl inptst,, at miarkup, rents 
leases art,u tti 526 ha of acrictiltural land oil gocrtement-ow ed estates. 
Some credit is asailable to small farmers through the Dcpartment of' 
Agriculture attd also throu, h the St. Kitts-Ncvis levelopnctmt Bank. 
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Of direct rei--vance to root crop production is the interest taken by the 
Ministry of Agriculture in the local production of white potato as an 
import subsiitute. 

Research. Tra.ining, and Development 

The only institution carrying out agricultural research in Nevis at present is 
CARDI which has been operating on the island since 198c, The staff 
conslsts of one professional agronomist, one technician, and one Nevis 
counterpart. At present only the post of agronomist is filled. Support staff 
consists of four field assistants and a secretary. For the current year 
approximately ECS13,000 has been budgeted for research work on root 
crops. 

CARDI's main activity in Nevis is its Farming Systems Research and 
Development Project which has carried out research on cotton and 
peanuts as part of the cash-crop component of the farming system and on 
sweet potato and yams as part of the subsistence component. 

The main problem being addressed at the moment is the control of the 
sweet potato borer. In the dry season ofi 1982 a trial was carried out to 
assess the level of control obtained with carbofuran (Furadan) granules 
applied at 8 and 12 weeks after planting. There was no evidence of a 
positive response to the application of the insecticide. 

SubseqLent to this trial, the emphasis has been on control by cultural 
means with ian overall aim of impioving the yield per unit area so that the 
total area occupied by the crop could he decreased. Ihis would make 
rotation of sweet potato with other crops feasible. 

With this aim, a varietytrial was carried out in 1983 to assess a reported 
high-yielding cultivar from Trinidad (A28 7) against two popular local 
cultivars (Red Man and Mannic "annie).[he results of the trial showed 
that the imported cultivar perlormed poorly under local conditions. 
Although the total .ield of A28 7 was higher, marketable yield was lower 
than the local types, duc to inore 'strings'. Borer inlestation was also found 
to be higher than in the local cultivars. 

A trial to assess cultuii ral methods of borer control on farmers' fields is 
expected to begin in .JLuly 1985. In this trial, one package of borer control 
measures wkill include rotation, selection of planting niaterial from the tips
of vines, deep planting, molding up of ridges to prevent soil cracks, and one 
chemical :nsecticidce application 12-14 days after planting. This trial will be 
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tested both with and without fertiliter application and com pared with 
farmers' practices. 

Experimental work with yams started in 1984 with i.t triald on eleven 
farms to control anth, aenose disease through fungicide applications. Two 
different spraying schedules, fortnightly and 'as reqtuire(l' were compared 
with no control IeMaSlreS. lhe results indicated that tie primary yiield­
determinant was rainlall durin thel Crop's groth. [hose farmers planting 
early (mid-Mav to earl.%line) oitaiilled very Io\\ yields kkhich showed no 
response to tihe tingicidc applications. Ihoe, \\ ho pIlited late (IatC June 
to mid-July) bCnCfitCd olt- heix rains alter or mnths cop grow th. 
Yields, were higher adlthere ',ias a heneficial lli.t Ol I ingiCide application 
during this period. 

As a Ceintinlition 4if thi, work in 1985. vaitn farmers in different 
agroccologieal ites been ti tihehave moitorcd study incidence of 
anthracoose and its association wi II climatic and eulturil conditions. 

Also the four local etilti\ars 01 I)io.iori'aaltah and tine of I). rotudota 
are being compared at two planting tincs to determine whether there is a 
diflcrt1ntial varietil response tt planting date. F-uture trials will compare 
local varieties \vith imported varieties reported toi show ttlerane to 
anthraenosc. 

Preliminary work oil whitc iotatt began in 1984 with the etnparison of 
five varieties from Canada at two ,ites. Yields \%cre low partly because of 
poor germination and disease. the 19X5-It)8 6 growinglCal InI season, 
varieties which have proved high-yiclding in .Iontscrrat will he tested on a 
small-scale intensivC system on farmers' fields. Material storCd from the 
last growing season will also be compared with ne\ material of similar 
varieties to determ ine whether sed potatoes can be stored from oie season 
to tie next. 

Recom mendat ions 

Research to increase root crop production in Nevis must be approached 
careful lV With full considetiatin being given to market conditions. 
Productivitv of sweet potato cultivations can be improved with the 
objective of reducing the alrts devoted to tile :rOp. This wouold enable a 
farmer to rotate his crops and to diversify Cultivatitn into other crops. 

Improved sweet potato prod lCtion th rtogh the use of higher-yielding 
varieties may be possible but woold not show immediate results. Intro­



120 Root Crops Production an1d Re.arch in the Caribbean 

duced material must not only compete well with the locally-adapted 

material but it must also be of acceptable eating and cooking quality-­

important consideration when sweet potato is part of the staple diet. 

Losses caused by pests should be tile area of' most interest to researchers. 

Another important area olfresearch with sweet potato is its flurther 

development isa livestock feed. This would effectively provide a market 

for the crop and improvc livestock production without resorting to 

imported Iccd. 

With va ns, both productivity and production can be increased substan­

tially before local reqiIlire ments are fulfilled. This crop can also have a 

potent ialto: export to the ncighboring i,dands. The current market price is 

high enou11 tojustily irrigated prod uct ion thereby avoiding uncertainties 

in rainfall. '10 control disease the introductiol of cultivars tolerant to 

anthracuose has molc potential than chemical control. 

Ft ur2 research oil%N establishing thebite potato should concClltrltC oil 

yield leve lsattainablC under Ia rtmers'conilitions and the economics of local 

prodtuction compared with imports. lesting of material 'rom the Centro 

Intern.acionaldtl Iliapa ((I )adaptCd to the 1owlIand tropics is suggested. 

Cot isiderilg the sea Ic Of prodLuction Of tile other traditiolal rot crops it 

is difficu,lt to justify the atlloIcattion of scalrce resources to these other root 

crops. With tannia it mar, be possible to determine whether sv,,mptomrs 

noted arC actually thosC of tannia leal burning disease and ifso whether to 

introduce discase-resistant material. Any cassava rcscarch might be 

directed toss ard livBtock fced rather thanlt humian consumption. 
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Spanish Summary 

Culfivos de Raices y Tu hrcuos en Nevis 

Los cuatro principalcs cultivos de raices amilaccas explotados en Nevis 
hatata (swect potato), name. ocunio (mala, yautia. tania. cocoy .) , 

Vlc. se descrihbn ,,thrayand) , pr(ntuuci(n. sprccios al por nayor y
al dotal. v Su dlianda tanlto local Ctoo externi. Sc plCsCnrta i.tiniciativa 
dcl gohierno parl csitrihr liprlOduCci local icpapa bhlanc: y rcducir 
asi la i Mprtii 661) ISic ttuherculO. I aithin sc omnollrltan las actividadcs 
tIc iMC ',1ie.iCi6n dedicadaS i todws los ctltios tic asirail Conmto las 
prdidia, iutligidas por las cnlcrmtcdadc, d cstOS culltivos y ltinmportancia
de dc sarrollar c introducir material 'enctico resistcnte a tales enfermc­
dadcs. 

http:lnterr.al


Raices y Tuberculos en Republica 
Dominicana 
Alagdalena Rodriguez de Puredes* 

Principales Especies Cultivadas y Zonas de Producci6n 

Los tuberculos y raices son un componente importante en la dicta de la
poblaci6n en Repiblica I)oininicana, Vconstituyen el 10-1 5qj del total de 
la producci(n agricola nacional. Las principales especies cultivadas son 
yuca (,fniho! vcuh'ta), camote o hatata (1p/mocoa batatas), vautia 
(Xatho.soma spp. ), flame ( I)imo.urea spp. )y papa (.Solanunm tuterovum).
En el Cuad ro I se resu me la oferta dc raices N'tubrculOs .e cel Cuadro 2se 
presentan las su perficies Cu livadas C011 cada ulna dc las principales 
especics. 

lodos los afios sc incorporan nucVas ;ireas de sicnmbra para los cultivos 
de raices N'tubrculos. Fn 1985 sc incorporaron 5560.93 ha para Ia yuca, 10 
cual represCnta Li 13.61,' de incrcmcnto con respccto a ainos anteriores. 

Cuadr I. Oferia de raices y tuhercuho%. 1983, 1984, esilaci('m para 1985. Repfhlica 
)ominicana. 

( )l Crl l a nu a. lll1 _ 1) 

l'specic I9S3 1984 NcICts 1985 

Yuca I. a ltpi .%,uhtt 102.00 I 2,.30 145M0 
B.t I;ta ,m tt,t b ti/uo 35.35 5SS. 59.20 
Yatld I .\lt hmtpml Spp 1 23.94 247. 32.79 
Name IIttorva Npp 1 6.92 5 21 13.01 
Papa (.A imt iter,'i, ) 14 9% 11 51) 16,01 

I' IN I I I~lt p'lan I 11 ] %'Cl t~llic i d, dtt A."it' t uhd m aII.,Repl ich.i I hirl ~ntt 

Ingeniera agrnttlut (CIdCl('mlit Nitric de I) sarrollo Agropccuarnt ((CTNI)A). Santiago.
Reptiblica )orninicana 
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Coad ro 2. 	 Superricie cultikada con rakces y luhbrcuW%en 19H I K4 estintaciuill parai)X 


1995 en Rep~1 11 ia IDuminea na.
 

19X3 I9S.4 Nlcah 1985 

Not~ 	 16. 66 19. 79 2W124 

HMOti 4.72 41.75 5.67 

Nam 1.21 1.20 2.24 

I 'ipi 1.73 1.13 1.77 

1 "Mia 	 2(0110 32.56 3X.18 

P~ara ci (utlti\ o tie yatia se incorporaron enl ese anno 2500)ha. locahi/(idas enl 

los asentaindentos de lI mon del YUnita FA AginaeatC ell lit egi(Icn nordeISte 

del pals. 

FI ar11cade production prodria aunientarseen un 30)-M5(1 con repecto a 

1o clilti iAdo a~tnillnltC, Si Cxistieran condiejones economicas para 

hacerlo. Id CL1tiio0i eli c se los mayores esinler/os Para Iall SCe-aliiaran11 

ineorporac16 i Li lC\ as a~reas de siembhra es Ia \'autia. 

1:1 ctiltkoi de las principalles especies S'- realii enl as reioner' que 

prcsenta el ('nadro 3. enl Airms euya ecilidad aria scg un 0 espcic y'slis 

exigenchas. A conlinnaci'n. se resumen algunas caracederiiasheliiias v 

ei()I ) eS icLI IMnS (IC l)1odlCei~n.Io I jlaspineipilIC5 

/()fl inorte. .onmprendc niunuelosos tipos dIe asioeiacioines \ series dc 

suiclos: Csios preserhitan. en teriflilos enelrales. 1nna textura traneci arecillosa 

alinqute li\ alI.!nls aircniists: sonl m:u idaniacntc hien drenados y lihres 

dIc sales solh) Cile aIpulniis casos son aluiialcs y Iriables: los hay dIc 

topogialia orldUlidi \ pur1 10 lintO si0seetihlcs, a hI erosin. I-Acolori~aria 

(Iesde Pardc lal i a piiIli) riji/i). 

(iadw I 	 1.001% masi impihriantes tiara el etliui tie rakces inberculim eni R1 ibllica 

D onliniicaiimi 

Cui~lmo 	 r~c d c 111"dkutiim 

cIC1Nrc, \trLC'IItrc SM'Ci 

HI itc I tN ( I i C I. C i~,II'sLN1I .o 111 )LNIC 

N\iiic I 'Ic. , i c i. I IlilI'
 

i'apa C iiI IiC. /,111as zmcultlosi% tic (oiisiain/a vSan Jiisci de Ocoa
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1a teMpeatora titedia anll (11c caracteriia it esta zonla iluct~ta air-ede­
dor de los 21C V Lapreiwacion media annal saria de IMOX null.a IM m 

AZula norcentral. Ios sucios de esta /ona sonl dic topoigraiia pianla. sill 
tactorcs hmnitativos dv iniporancia N'.pot. lo anto, de aita ptoduillividadi 
cuando soil hien toaticiados. Soil Sucios pr-otlndJos. caicarcos, pianos y de 
textura iiiis bien arciliosa: tattnhi~n se CIet"Intani SuCIOS Coll top~o 'Nalt 
icvenicntc 01(nlad a yen gecncrai bicrn d rctiados. 

I-a tcnipcratura \aria etitre I I v 1511C en las /otlas aitas de la Vca vi 
('on stan/a 

Zonia sliroeste. Sc eccntra limiitada por Lt cordillera Central all norte: 
la prosinca de BAMaon maralu Ao:c iarhe A cstc y la rep~thiica de HIai
 
al oeste.
 

LOs sticios sont arciliosos tno caticareos, tic tipo aiti i. aitaintc pet­
nicahics. Son suciks de orieo igno) vcrianico. V toctatnor1-ios. cuvya 
top~o'-uiu a dCIisde Ifuliat MLtV 01 utluiad . 

PI~o sit Capauciid pr1oUtittis it. cstos Suicks ICputecCIa ClasiliCat dcsdC li 
catcgoria 11 ctrresjpotticitc it terrenos colitusahIcs, aptos para ci ricgo. 
hitstu a]tcattcueria \ . corresponlietulte a tcti-uio [t) ettilisahics. aptos 
sniatltienic( p:1ra lite,, dic cxpiotacinn itrestail. 

latcnipcratnraa tradtch2 - 2TiVyIa ptcciputact~ 1p11 ,icstic i1400a 
2000 tnn. 

Norciesic (DIelta (l Y'utta). lt iSCC SUeiOs MoNutaiCos LIit:e OCIupatt rod's de
 
Utna teteera paitt tic ]iutt ~Iallohiel ticoc suciks arjillosos Coll mal
 

1,11 !a penitula due Samitnu ins suiciks estaIl etinStititidOS csCnlcialltntc 

l>\istcti awiuttas MNna0"1 Micihs I niahics y prom otlos. tie natinraicia 
clearuca. 

Sisteina~s deC Iroduccion 

Las auices V ttoh~rcuin se enitivatL gentcraincntc eni asociaciotin nt rota­
eton Conl 0 ras cspccic .: elor: ios principaics arr-cgiossc pueticn ticncionlar: 

irijol : yucta niai/. 
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Se estima que entre el 80 v cl 90('i de los prodictores de raices son 
agricultores de tipo mediano y peqtienfo, qie desa rrolilan so cuIltiVO Con 
bajo nivel de insumos v usando mano de obra familiar: en general, los 
cultivadores de , uca poseen fincas un poco mavores y disponen tambidn de 
mayores ingresos para adquirir insunmos. l-n el ('ulndro 4 se peSClta Ula 
estratificacion de his unidadcs de produCcion ,CgLn su tamafno, Nla super­
ficie total correspondientc a cada estrato: ';I producci6n ie raiccs v tubr­
culos se con iltra en is cstratOS (Ie filIas ni'Is petLIeiilS general ente ell, 
las unidades menores de dos ha. 

Se ha caculado clue casi ci 70'j del costo tie prOducCh'on se dcbc al uso de 
man1 dC nhra .v ue ella se enIpila asi: 14.3('i para hi preparacitul del 
terreno, 47.6' part 1I siembra v limpica del cltivo v 38.1'i para lIa 
CoseCla y acarrlen. 

Producci6n y Rendihnienlo 

kIa prodcciI) lie ios Celtivos Ie r iiCs v tubrculos \aria seg(in los 
cultivares tiiliados y [as condicihnes cliInatoIdgies prSenhes., V. tline ia 
mayoria lic estos cuIltis sCe siCnhi an en aritilInlra lie tcmporal. Los 

tiadroS 60 preselitall hn, IidinieI l i dt (110 liC W, CUnit!%'ns enl 
1983 v 1984 \ l prodtcci6n esperilA piira IP)5. seg(n6i ceiouls oliciales. 

IretrC los principales lactores liUC impidien ci increI]iCnlo tie Ia soperliCe 
culti ada con raiccs v tuhorcuiS, \y pLie tantbn initan la ohiencihn de 

('uadnt 4 Nirnivo di fica, i supterficie en cadi categoria de atnafia,, 
Reilhica I)oiuicarna. 

lIarnaito ic las 
v'xphitallonc, (hal 

Ixplttaconc, 
(not.) 

Superlcicc 
I 1hi) 

Mere,, dc 0 661 670I 1.247 

i 0 l it 252.)95 31.16 
5 1l) 32,543 19,288 
l 

501
5(11 

50 
99 1)

- I'P) ) 

311.w5 
4,0 1
41 I.S. 

6,3,648 
27.1)15
247144 

Il00 1Qt11) 1.2X 5 24,944 
200 - 499.9 'Xft 2 1.0 1 
5110 - 999.9 184 12,0)57 
M; tidc 1 .001) 16 1 59X45 

tl N5.,610 202.22X 

FII NI I ( cri,t Nactonal Agropectiar. I91(1 
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Uiadtl:, 5. I'rillciple-. culthYoidti Edice s tubhtrctjlos 
sus rend iminitos en 1983 . 1984 enl R~epti-

Yui5. 5 S i9 

Nan 
Yauwia 

PI'phi 

75 
5.0i 

M.1 

5.1 
5.7 

10.9) 

(.uaduii 6. 	 Produccjii esperadit enl ls tlifereiiles ciihu., segiii las regionlles IprodLctorLs 
ell 19: ell5 epbliea I) oil)jinjca fil.tn 

e IC'sl'rulticci,,n 	 pw ciiltiskis (111les 1) 

Noirte 

Notcnmil 
7.37 

28.90( 
1241 

11. 17 
54( 

4.34. 
1.42 
1.7 

0((08 

1.3.71 
Noidcstc 9).22 4,.1( 6,. I') 32 
Niiricsic 17.78 ." 0 6s OA I(, 
'C'mlr 12.72 3.3N I 1.' .1 6.75 

Sur 7.01 h(6 22-,7i, 2.41. 11.75 
S turocstC 
ESIC 

24.55 
7.57 

11 i) 
2.53 

0,70 
SN3 1 

0,.21 
4m5 

0(.23 
0.20) 

1oal W5. 12 51)20 67 -IS IU 2' .32.72 

cendililiclitis Hn'allw sIiic dchC cOIiSI&dcrarCcilafllifl) dc li 17rop11icidad LlUC 
se c(ica a lit pnudu1cciim diCtc Ii, uthru, 

Poi' (lila partc. fIm ci tic lit', /miia, tic prod [UCCiilf li c.\istell aticctiadas 
obrd fil~lra'iCStIUctLlrd itlic. Comolt caiillos)%ccinaicsy \ias dic pcilctra-
Ci6li ai likt iliftM Iiil0 IiCtJlIIlUI Ci (lihll1IllNCIdCI p1dLItitci) i os ccfltiosc 
vcnta. 1:11di caso csp-ccilici (lei hamlc, laya \aIa papa. la prod uccitisc 
lii atcaho ell rcgloncs partictldrllilltc aICCidcladas. \*Csta topoural'ia 

Iiflpidt ic chillilcialj/acjil clicientc po. lit laita dic siliicielflcs '. as dc 
pcncl racihili 

Los costos dc prod ucci6n aInivci dc finca sc prcsentan cnl Ci (:Llad ro 7. 
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Cuadro 7. ('ostos de produccitn de los pritci)pa­
lestuhbrculos v raices en 1983-1985 
en Repltihlica I)ominircana. 

Cultivo (osios anales (R I)S1a)" 

1983 1984 I1985
 

Yuca 22.11 44.86 59.39 

Btatata 31.88 42.78 55.01 

Yautia 3911 4.24 43.24 

lame 704 80.0) 87.48 

P~apa 157.0fr 247.78 264.55 

i, i t1C ,;,ri1h, cii c11 , ' I 4155 I.9)5.DS1 -

I .\ 4trpr lcs it 
11CI siltdhtit' ..gflhultt. RC1u10h1MI I )011lli-

F IEN' I D , tl ticI . t\gltliit crttili 

Destino y Mercadeo de los Productos 

La prod oCCIsc Colnerci al/a para el cotls till) I r.sco cn It alimentaci6n0 
humana; una parle sc destina a Itexportaci'n N,otra ialmercado local. Fn 
general los prductos no se transltorinan; s')o cl2-3"(' dc k. producci6n dc 

Vuca Sc dcstina alIataricdcii dc caiahc v s o ell111Mit it'jn del pais sC 
siembra \'uca con csc tnico pr)posito. A los annialcs s- Icsuninistran los 
rechazos tic las coscchiis. 

[En los coltivos dc fiatc y 'aVitia, el 40( tic la producci6n sc comcrcializa 

a t'riVeS los mcrcados pbllicots; cl18(i sc lestia il titOCOPSiiinteIC y 
cono semilhi p.a1 lilleias sienibias, y por oltinio. cI 42( sc dcstina a i 
exportacion. 

li 951, (IcItprt()ucci(n tic tVoca sc Colcel'Ciali/a para consullio hlnano 
fresco y el 5(: sc exporta. In ilcasO ti i batata., el 1611 sc dcstila para 
exportaci6n v l84 ' clCos1ll,111par'a.) ht1nano. 

I:lielrcado c cdxpotriaci)i io cooistiltl\C0 Aleinroa. (urao, Puierto 
Rico, San Martin, Islas Vircncs y [statdis I nidos. principalmente li 

citidad tic Nc\. Ytork. 

Los Cuad s ,v 9 prcScntatn I dcmianda total tic raices v tubnrculos en 
1983 1984 v lhis cantidadcs exportadas ellesos aitlos. ;isi 2Olllt estinlacio­

nes, en ain bos cuadros, pa ra I985, las cx po rlciotiles se rcfieren s6lo a 
raices frescas, ynio se disponc hasta ilnomentl) de inflormacion accrca de 
Unit posible demanda externa por los productos transformados (trozos, 
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Cuadro 8. Pemanda de raices y tuberculos en 
1983 - 1985 en Rcptiblica Domini­
cana. 

Cultivos Dlrnantda anulal(miles 1) 

a
1983 1984 1985
 

Yuca 95.7 122.3 1.9.1 
Batata 26.6 49.0 53.4 
Yautia 6.6 6.9 12.6 
Rame 6.4 4.5 12.3 
Papa 13.4 9.2 12.3 

al.Istilli'onlespara ect m'o, 

opcrati,. ,1 

Apgicultlma~i lu lt'nl
 

FUIN IF: M'lan 9S.Seciceaiadc I suiolte 
.Republica IDo 


Cuadro 9. V'olumnen de laexporlaci~ln de ruies )I,tu6rcu-
Ilsen 1983 v 1984 N cstlnaci(ln para 1985. 
Republica I)oninicana. 

Cullivo Ixplrlacil'l anual Oilesl ) 

1983 1984 M c'ta1985
 

YLCuif 6.3 (.9 5.3
 

8lta8.7 ).() 5.7 
Yaliia 17.3 17.8 20.I
 

Sa e (0.5 0.7 (0.7 
Papa ((.3 3.3 

FiA! NI I PI~lhi opcal Il) 95 Sc'.rciia(Ied . 
o iI lthI icultua,
 

'Cl~ihlhllc.I Ih)ornlllicallli. 

harinas, almid6n, etc); tanlpoco se cono'cc los mximiols posiblcs expor­
tablcs. 

Politicas de Flomento a ]a Producci6n 

)cntro dc sus activhidadcs dc apoyo ahi producci6n agricola, hi Sccretaria 
de [stado dei\LriculIura ticuc Coli )mncta proporcionar asistcncia tcflica 
V Iomcntar los c(lti\ )s de raiccs v iuh rcuhLIs principalmcntc por mcdio de 
hi adjluisicim V distribCi(in dc materialcs dc siclbra, v dc inplan de 
miccanIl/aCji( pId Iaipicparacin dc lclrcio0. 

'lainbienesti apoyando las aclividadns dc cxiensi6n V ca pacitilli ia los 
t~cniCOS V productores, v sc propone adenis apoyar el otorgamiento de 
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cr~dito para financiar nuevas Arerits para it sIem hbra. FS dC 1notar LII Sti46sg11 
datos ofiCiaitles. CIO~ def'hIitprod uccioni actnal I Ic.aiccs sc Ilecva it caho con 
fiflanciaciOn iohicial attrav~s (lei Blanco Agricola. 

Lit N'autiiiCS. denltro dICI 21ru1po de raiccs VWtuCrUIOS, 11no de lOS c1ltiVOS 
en lOS culMeS Sc conert rariol los illavor-cs esl irios die hi Secretarlia ell los 
pr6xinios afios, para lograr ielaumcnto dce hi produ ticcio. LstIc in1crcliento 
sc lourart nicdiantc hit Iiiorporai161n de jotlevas Areas dce siemlbra, hit 
introduccion de pricticas cultorlales mejoral"dais vh alitacol1lil ide estuldiOS 
para eli necloralicilto g-Ciit'tico die la" ariethoics cxistciitcs. 

[s politica gelneral (lei gohicino redctie al iuhllitio lits iiiipoitlacioiics die 
hinsa~iod.inci casui di Rcpublica I )Ml iuiiaia lit, rahCCS tiClenI a1 

itigar til Ipel catia %C iiis cii a;iiiicriilicioi (Ic ailmnlcs,cIIA portalitcel 
conio stibstiltwu tici soigo \ eili itiuttis elli iani a litibstitti­a 
Ci()ii tdc Irillo"s iniptor thios para list) iiiiiiialo. Se aitciaiiitaii estidios trci-
Cos para iillilsarci rcclitiplai tic patc tic lit imarinla tic trig)) por hainila Cie 
VLic~k. cl lit iidlisllial panlaicra, 

hi Ia Rcpfili I )MuiiioiCana las iicstiigacics suhrc ajcts Y 1Lihci-ClIOS 
Se rcaliiao Cil IP: LsT11ins tic ill\ Cstiegicionlcs agrict'las titletlepciuttml tie lIa 
Slihsecaculi'a tic Im IsMsiain, Agl-iocctiarialis~c1siii\ iptiac1 
de aiSce-clajii dic I "'.adu tic :\12iiit;1. 1IStOS t'Cntrts.' alhaiil tila lats 
regitot" dl pis .\ sml: 

(elltm Si dic I )Cs airulio :\iiopcciiiiio ((l-SI),ili\a a'rca (IC 
liliuicci C))Iiil)i~ciltc Ci CsIc. CI sInloeste. cl it Y hi palic ccnliral. 

Ccntin Nortc tic I )csariollo Aeropecuai i lND)) titlc alharca las 
lilocs lioic. loordcste. urmcenirlal \O ei 

(cilo i e Illi csiieacitonl tic /uoas \iidas1 tIA/.. 

FSUIi atJicoIS t! tinti(ci lcITsiaiolcs Pettuarias W(INI P). tioodc 
st i-caliiail i ahaitus1de tliinc i dcaites .%inhere uio para Ial aliimenl­
tacioti anh imal. 

Lo"5 icetirsos' para llls'l ' ellatc 1 tihrtilI1 ilahilcan tinllit itciliM 
15-201' (lei presotpilL:sto eLdubal tic los cciii rit dc Iii cstil'aeoiie.. vcx\itc 
unla tendenclcia atalnineltal. tales rniMP C1Ciit iiti 

Objetivos vorientaciin. 1.I(ict ivo gcneral die it invcstigacioul enl raices 

http:hinsa~iod.in
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y tub6iculos es aumentar la productividad de estos cultivos, mediante 
diferentes proyectos t6cnicos. Los objetivos cspecificos son: 

Identificar el material vegetativo con que se cuenta en estos cultivos y 
establecer bancos de germoplasma que sirvan de apoyo a los trabajos 
dc niejoramiento. 

Introducir materiales con alta potencialidad gen6tica, que sirvan 
como progenitores para el mejoramiento del material nativo. 

Seleccionar cloves de alto rendimiento y buena calidad dentro de los 
ya existentes en el pais. 

Desarrollar mdtodos apropiados para la preparaci6n de terrenos en 
funci6n de las caracteristicas zonalcs y de la extensi6n y recursos de los 
productores. 

Estudiar la fcspuesta de los cultivos de tub6rculos y raices a la fertiliza­
ci6n, determinando las dosis 6ptimas ccon6micas para el nitr6geno, el 
f6sforo y el potasio requeridos en cada caso. 

Obtener informaciones quc permitan reducir al minimo las p6rdidas 
ocasionadas por plagas, enfermedades y malezas en estos cultivos. 

Determinar las acciones nuis -ecomendables para corregir las prfcti­
cas no adecuadas que afectan el manejo de los productos. 

Recopilar toda la informaci6n necesaria sobre el uso y la disponibiliad 
de los factores dc producci6n con respecto a los tub~rculos y raices, 
para tratar de generar tccnologias quc mejoren el bicnestar del 
peqtiefio agricultor. 

Los trabajos de investigaci6n en el Programa de Raices y Tubfrculos se 
orientan hacia la ejecuci6ii de los proyectos t(cnicos, asi: 

En el proyecto Manejo gen~tico se trabaja en la introducci6n, evalua­
ci6n y sclecci6n de nuevos materiales de siembra para los distintos 
cultivos, en Ia selecci6n de variedades de alto rendimiento y tolerantes 
a las plagas y enfermedades que afcctan estos cultivos, ycn la evalua­
ci6n de nuevos materiales y la bfisqucda de zonas para la prod icci6n 
de papa. 

En el proyecto Manejo del ambiente fisico se continuun probando 
prfcticas culturales tales corno marcos o distancias de siembra, siste­
mas de siembra (en piano, camellones, monticulos, etc.) y efecto del 
tamafio de la semilla en el rendimiento de los.cultivos de fiame y 
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yautia. Se estudia ademis la respuesta de los diferentes cultivos a la 
fertilizaci6n, determinando las dosis 6ptimas econ6micas de aplica­
ci6n. 

En el proyecto Manejo del ambiente bi6tico sc rf:tlizan diagn6sticos 
para determinar las p6rdidas que ocasionan 'as rl!agas y las enferme­

dades en estos cultivos, se pruehan diferentes insecticidas y fungicidas 
y su dosis de aplicaci6n para controlar las enfermedades y plagas que 
los afectan, y se realizan csttudios sobre el control de malezas, 
probando diferentes herbicidas y su cficicncia, dosis de aplicaci6n y 
nimero de aplicaciones. 

Recursos hurnanos * capacitaci6n. El personal t6cnico que trabaja a 

nivel de invcstigaci6n cn raiccs y tubtrculos consta de sietc ingenieros 
agr6nomos, quicnes han recibido entrcnamiento a nivel nacional c inter­
nacional. En los ccntros se cuenta ademAs con divisioncs de apoyo tales 
como: suclos, sanidad vegetal y otias, cuvo personal colabora parcial­
mente scgtin las ncccsidadcs de los t6cnicos quc realizan las actividades de 
investigaci6n. 

Alrcdedor dc 300 t~cnicos nacionales han rccibido ciitrer arnicnto en el 

pais en los cultivos de raiccs y tubrculos. Con el apoyo t~cnict de centros 

internacionales c instituciones de paises vccino., se han realizado las 

siguietes actividtades de capacitaci6n cn Repfiblica Doniinicana. 

I. Curso nacional de yuca, con clapoyo de tccnicos del Centro 
lnteraacional dc Agricultura Tropical (CIAT), Cali, Colombia. 

2. 	 Curso nacional en el cultivo de fiamc N,curso de adicstramiento en 

el cultivo de la batata, con el apoyo de t6cnicos del Instituto de 

MayagUez, Puerto Rico. 

3. 	 Curso sobre t(cnicas dc laboratorio para la dctecci6n de Erwinia 

spp. en tubcrculo;, con la asistencia dc participantes de Costa 

Rica, Honduras, Guatemala, lPanamri y Repfiblica Dominicana. 

4. 	 Curso de adies~ranicnto en clcultivo de yautia, con el apoyo de 
t~cnicos del Instituto de Agricultura 'Iropical de MayagUiez, 
Puerto Rico, ydc Ln tcnico del Centro Agron6mico Tropical de 
investigaci6n y Ensefianza (CATIE), Costa Rica. 

Es importante seialar que ulpi ograma de raiccs y tub6rculos ha mante­
nido estrecha rclaci6n con las universidades en la ejecuci6n de investiga­
ciones que sirven de tesis de grado. 
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English Summary 

Re,:,; and Tuber Crops in the Dominican Republic 

The supply and demand of cassava (Manihot esculenta), yam (Dioscorea
spp.), cocoyam (Xanthosoma spp.), sweet potato (ipomoea hatatas),and 
potato (Solanm tuberostom) in the Dominican Republic are analyzed, as 
well as cultivated land characteristics and availability, farmers' socio­
economic profile, cultivation s',stems, yields, production costs and 
constraints, and required labor. 

Discussed also are the fresh product prices, marketing, and the 
processing of cassava for the manufacture of cassava bread. 

Government policies dealing with production, imports, exports, taxes, 
subsidies, and credits and incentives, are also reriewed. 

Finally, the institutions, personnel, and budget assigned to research, 
training, and technology development for these crops are mentioned. 
Research objectives are also given. 



Root and Tuber Crops in St. Kitts 
Stafford AL.A. Crossman* 

Introduction 

In St. Kitts sugar i.,,the mainstay of the economy, the major source of 
foreign exchange, anJ the chief emp!oyer of'labor. Sugar cane is grown on 
78(l" of the best land.. available for agriculture. These lands are government 
owned and are undcr the control of the National Agricultural Corporation 
(NACO). The lands occupied by sugar cane are, for the most part, flat to 
gea'tly sloping from the coastal areas to the base of the central mountain 
range. Because of the mountain range there are many ghats running 
islandwide. Fairms arc located in these low-lying ghat areas and on steeper 
slopes between sugar cane and forested areas. 

Root crops are essentially produced by small farmcrs although aided by 
NACO during certain periods of the year. In addition to root crops, 
farmers alo grow vegetables and usually devote their best lands to 
vegetable production where rainfall is adequate or irrigation is available. 
They also grow their own bananas. 

Overall, only 517 of the total agricultural land in St. Kitts is devoted to 
root crops. The most important regions for the production of these crops 
are located on the northern to northwestern section of the island in the 
parishes of St. Mary, Christ Clhurch, St. John's, St. Paul's, and St. Ann. It 
is in these regions that 75t.( of all small frarriers are located (Singh and 
Luckner. 191I). Most Iarms are located in middle zones at altitutes of 
75-150 metres (m), and in upper zones at alititutes of more than 150 m. 
Ho-.,,ever, any increase in land area allocated to root crop production has 
to be justified by such economic factors as increased consurner demand 
and a denionstrable ability to attain ia higher profit margin than either 
sugar cane or vegetable crops. 

. Agronomist, National Agricultural Corporation, P.O. Box 399, Basseterre, St. Kitts. 
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Farm Characteristics 

The average-sized farm operated by small farmers is approximately 0.3 
hectares (ha). A baseline survey conducted by the Caribbean Agricultural 
Research and Development Institute (CARDI) has identified a total of 900 
small farmers who produce root crops in varying quantities, either solely 
for home consumption or for both home consumption and sale as fresh 
food. 

Most small farmers have two sepaiate areas of land. One is usually on 
the lowland ghats and ghat sides, and the other on the steep slopes above 
the sugar cane lands. Vegetables are usually grown in lowland areas with 
root crops being cultivated in highland areas. Farms producing root crops 
are also raost likely to produce vegetables, although some only during the 
rainy sea<son. Most farmers have bananas on their farms and some small 
farmers also tend small quantities of livestock. 

Socioeconomic Patterns 

Farmers producing root crops are predominantly male, typically 50- to 
70-years old, and do their farming mainly on a part-time basis. Their 
income from farming ranges from ECS10001 to EC$5000 per annum. Most 
farmers are married and live in households of five or fewer persons, using 
farmily labor on the farm. mployment in root crop production is limitedri 
to the small farner, fanily labor, and, to a very small extent, outside labor. 

The majority of the small farmers are employed by NACO in the sugar 
industry and have their household income supplemented by contributions 
from their children. Farmers have at least a primary level of education but 
hope that their children will attain a tertiary level of education. 

The carb, hydrate component of the farmern,' diet is headed by bananas, 
followed by rice, and then root crops. 

Root and Tuber Crop Production and Constraints 

Roo' -rops are usually grown on ridges and usually in pure stands. 
Altno,:gh crops on NACO-controlled lands are always grown in pure 
stands small farmers on land not controlled by NACO practice some 
amount of intercropping. The most common interciop combination is 
Xanthosoma spp. and Colocasia spp. Another noteworthy intercrop 

= 
1. Exchange rate: F.C$1.0 USS1.37 (1984). 
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combination is yams (Dioscoreaspp.) with aroids, mainly tannia (Xantho­
sorna sagittifolium) (Table 1 ). 

Obtaining yield data is difficult because 92Q, of the sma!l farmers keep 
no record of production. However, estimates by NACO show the 
following ranges: sweet potato (Ipolno'abatatas) 1120-4928 kg/ha, yams
(Dioycorva a/ala) 3360-I 1,2o) kg/ha, and aroids 1680-3360 kg/ha. The 
yam yield of 11,200 kg/'ha was obtained prior to the outbreak of 
antracnose. Yields have since decreased substantially. 

NACO is currently not involved to any extent in the commercial 
production of root crops. When sweet potato was grown commercially by 
NACO it competed heavily ,kith the small farmers' production and created 
aglut. The corporat on makes approximately 80 ha available annually to 
sugar estate workers for the planting of sweet potatoes. An equal land area 
was also made available for the growing of yarns, prior to the virtual 
wipeout of \Vhite Lisbon aM (lWio.corca alata) by anthracnose disease 
(causal agent (;lOMI'rC/Ia Cun'gu/ata). In addition to this disease, yams 
stored for planting material were also severely affected by the internal 
brown spot (IS) virus. Research work is presently being clone by both 
CARDI and NAC(O to make White Lisbon yam easily available once 
more. Two approaches are being used: 

The use of virus-free material combined with spraying the crop with 
fungicides to con:rol anthracnose: and 

Virus-free material and a nthracnose-tolerant 1). alata cultivars with 
reduced fungicide applications. 

Table I. Farmers gro~ing root crop%and inmtrcropping inSt. Kitts, 
1981. 

[a r me rs iarlmers 
Crop grm ing crops itrcrropping 

( I; It; 

ci ip-griming 

farinCrs) 

Sweei poiaiuo 63 
Yaiis 43 22 
"l'anni 38 2.1 
Dashccn 24 31 
Eddoe 20 13 

SOU'RCI('[ Sujrge%
C,%.RII Bla,,fhnt 
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Sweet potato production has remained constant at 300 tons (t) per 

annum for a number of years. Before the outbreak of anthracnose, yam 

production was equal to that of sweet potato. The yam cultivar now most 

produced is white yam (D. rotundata)which is not the consumers' first 

choice. Annual yain production is now at 182 t. Production of the aroids 

has held constant for a number of years at approximately 32 t per year. 

Ihe major factors constraining production expansion are lack of 

demand, lack of export markets, and pests and diseases. Export markets 

are not organized although some markets are available in the neighboring 

islands on an irregular basis. Panting materials are infected with pest and 

disease and, in addition to the yai diseases mentioned earlier, sweet 

potato yields are increasingly affected by the sweet potato weevil (('V/as 

ortinicarius)which is causing a reduction of' over 3WI(', of the marketable 

crop yield. Praedial Iarceny and damage by monkeys significantly 

constrain increased root crop production. Other constraints include 

seasonal gluts of root and tuber crops which discourage farmers from 

increasing their production. Farmers also face a limited amount of' 

available land and poor rainfall now for the third consecutive year. 

the lower levels of technologyProduction costs are generally lower at 

(Tables 2 and 3). The small farmer is presently producing about 3.,A t/ha of 

sweet potat%whereas at the commercial level 4.5 t/ha are being produced. 

Using rccoinncnded technology tile production of sweet potato could be 

sa.rue c uld be said for yarins where, atincreased to about 7.4 t/ha. The 

present, tIe small farmer is producing between 3.4 to 5.0 t/ha. At the 

commercial lcel 0.7 to 10.1 t/ha are being produced. tsing recommended 

technology 13.4 to 14.6 t/ha could be produced. Irom these figures it can 

be determined thlar tile higher cost incurred by the use of recommended 

technolhg is compensated for by higher yields per unit area. In aroid 

production small farmiers spend a total of' CS1814 which includes land 

preparation and planting (1CS790), hand weedting (FCS654), and har­

vesting 11CS370). 

Agricultural crops other than sugar cane a.ccotunl for 8'i of' the total 

agricultural products. Root crops contribute 50(.; of the value of these 

crops (Statistical Office Planning tnit. 1984). 

Marketing and Constraints 

Product trai,,slormation processes involving root crops are insignificant 

and involve the linited production of starch and cassava meal from 

cassava. 
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Table 2. Sctl potato production cos (ECS/ha)"t at different Ivels of technoilogy, St. Kitts. 

Snmiall Conmercial Recommended 
Operatin narner producer technology 

[ bPlanting material 74 197
 
Land preparation 672 340 346
 
Planting': 371 370J 370
 
AppRing tcrilher,e 0 0 
 264
 
App!lnitg insciicitlc (I 29 
 59 
Haind ,cdhng 555 741 741
 
I lari. t'tirr 370 
 370 370 
l'ertih!or 1I"a)" 
IHSrrctiMrdc, 53 165 

I97 1983St [ 9,6 2808 

I ,hanlg;.' i I (. l0 ISSr 1'r 04) 

I Ptlilii I itlIg M ill iiIfi(ti 111Ccut lig 

Fable 3 Nainm proiuction cotsl II.(S/ha)a at iiffertinl lenlts of leIchnolog4y, St. Kilts. 

siall ( nlililcrcral Recommiiennded
 
Operuia larmeir, pOduilCtinrr technology
 

land 1i Cparalil 647 (75 593
 
['Ia nt ig 6 

444c 
 40) I 4691 
erbicid rll k.ph.,llill 0 189 407 

Staklne 11 0 963
 
Icrtihur 
 0 160 424 
ManitlW ,ccdlr 2089 14S 1 230 
Anlhl;ili Sc 1.11ltf0l -125 1139 
I hHan qein, 0 166 1 124
 
I ransporranirr to tirt' 0 55') 404
 

'Ioral 3175 9871 10135 

1. t\hincu e I ('$1 iiL I'5s(i ' I" 1S~r 
S P1,111llllg IL1I I ' l~tLflnM g. ttllngl , alht Iltclinll pl inlg I1I.ilclial 

I i it t i d Si II riIHg i te iii,1 i I 1,111t M S , 11i11 hle t iI 

,i In Iilnititi ih tii i ,I %ie i t.iedI it 4) i lie prt 'i t, i tItc, 
SO ( M I S 1C R iiliii It I Ch11111 IIIl l ! lit1hi,1 I ic) cl, piliet )llli l 

Proi r itt.i,] i iTre ii ii ( .iiriritoI, pinthLm llu.ii N Ul () 

More than 5)c oIf thi' roo c' ips grok n St. Kitts are grown by small 
farmers for their home Con5suLInption with the possible exception of sweet 
potato. Approximately 21 to 31)'i of the root crops produced reach the 
local markets through peddlers. A small percentage is sold to the Central 
Marketing Corpoiation (CMC) and an even smaller percentage is exported 
(Table 4). 
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Tablc 4. Import and export quantities (kg/%r) of root crops, St. 
Kilts. 

Crop Imports E-xports 

While po ito 455,0)0 177 

S%,,et p tito 45 82,001} 

Yalm s 
•\roids, 

0
1.90W(1 

2,73(1
1,700Ob 

nlfirtCtL
 

I. ih. I)a ,Iit.rn(( ohl, il\Ill ~ita''l~n1. cn' /nId hl nn~II'~il cni~llltiC 

lpplwktitlnll i\ '5 - a,l id, e"port'd. 
SOI;R( tatistical Ollice(itPlanning nit.Ministry if A\ricul-

I .irc, andlD)OCnc lnlentkinds,, otsinlmg 

Of the produce that reaCches tile local market, 61c, is taken by the 

farmers or iembers of their hoisehold. In tile most important production 

areas 30(' of' the farners have to travel distances of' over 16 kilornetres 

(kinl)to the mairket. Most of tile firms are located within distances of"8 to 

16 kill from the local market. 

1ca usti.of- discase problens there is at present aln underproduction of 

White Lisbhon ya'is. Local den nd for aroids exceeds supply which is 

irregular because the, are produced under rainled conditions. 

Top laillt proiluce is giveil first pref'erence by consumers during glut 

atid norma111l SL)pi\ I)CHodts. \Vheu supply is low, quality of produce 

aSSlms a inlucll IowCr priorit y. Ironically, lower qullity produce during 

periods o1 SL,!Cit. :ycomandlllllls a higher price Illan top quality produce 

under normial or glut sit uations. Root crops are consunid traditionally by 

the old--r generation a id p rimIrilyl in ru ral areas whereas urban dwellers 

aind the yvtuug prefer rice, corn, and wh tc potato (Solaittmt tuberoston). 

The .Xist-mce of larkets in neighboring islands restults illallexternal 

denlatid for at,,sfresh food. St. Kitts, with"(tcrops a its agriculturally­

based ecoinlimi\ , s iriiundcd b%islinLs whose economlics are dotinainated 

by tturism. [his gives St. Kitts the oportunity to supply IhsCe islands with 
good qtilitx, rot crops. Lrtl,:r ar ,c potential niark-ts exist in North 

America, ailth(ugh this meaIns cOm)ctitioil with Other countries. 

The external market is unexploited because of the lack of' regular 

transport and the lack olfretailers oi wholesalers in neighboring islands. St. 

Kitts will need to guarantee rCgular shipmcents of speciflid quantities of 

root crops according to the local demanrid of ' island. 
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Government Policies 

AvaiIlable statistical material oil root crops is scarce and scattered anong 
the agricultural institutions, tile Statistical Office ol' tile Planning Unit in 
tile Ministry of A,'icuIlture, Lands, Ilousing a1d DevelopIncut, anild the 
Central Marketing Corporation. The data needs to be collated, centrally 
located, and updated annuall' so that tile figures can be kept current and 
readily available. 

It iSestimlliated that 67(' of the energy-providinlg foods consmetLd ilSt. 
Kitts isaccounted for by imports. These imports arc doillinated by wheat 
flour, rice, and maie flour. In recent \ears the local prdtIctioii Olenergy­
rich agricultural product., has either stagnt Orreeed slight\ . .\t theccrCac 
same time, hot0we-ver. impotrt hill for veetablcstile has iicrcased tremen­
douslV. As atrutlt. tile tltruslst Of itIpo)t suLbstitutions is l.Locusd u1pon the 
local productionl Of Cgctahlcs illall CfOrt to cut the i11po1rt hill fomr these 
crops. It does not seem likcl\ that cowmincr prclcretccs .',ill change 
drasticall\ enough to 1'aor r'o'ot prodccd I ltcrc aC, atcrops hocalll\. 
)l'eSenlt. no tIb.,idies to conmer, r an, tOfisS applied t10Competing 

crops. 

lhe policy toviird ttri.+-rich agrictillt'al products ,,,illproblh. 
remalaill intact u11lcss cotst ncr prclefrnccs v.% idl hta C i signilicant 
inirlact (nIf policy making) make the unlikcl\ ,+itch back to, locally­
produced starch\ foods. I l% cvl, credit anld OttCr plttdlictlltt iltc'lltives 
ate Cqlll\ Ohtaitltble f r root c,.ro+ps itlt eillf' hr1tit0 oIltcrop. 

Whitc potatoes make up tlarge percentage Of tilte f od itponrt hil and 
Con"CtIliietl\ arC ccei i g "Olnc atteltiton for lOcal pltOtlictioll. The 
gt)ertln ll l, ltt n.c'ci prCfkrs to,have tile prisatc sector itlvled illtile 

l t0h 
si/:iblc local matket ,tt tlis crop if it Can bc prtduccd hca.ll . 

loc;l rodluctIh [ils cr(op. 'he fIuanttitiCs itipIOrti l ittlll ill\ irtdicatc it 

Research, Training, and l)eielopment 

At present. N ((i) and (.ARI)] iarC acticl\iengaged ilt reseacit inIvolving 
root cltOps. Tlere is IlO ',talf toal .isittlldto rotl crop researchl bult at 
least four prfc shitills o1 these tlStittitIS ,pCld ,It 01f their tite tlt 
rot t cr1 ip retcalrch. 

1licic is an iill:catioil ill the vcsCrlnlcilt ldile !'(ra.trictiltural researclt 
but INIltot
carillirked Ittr specificcrops, although ittore attetttion is giveti 
to vegetables. ()ill\ cr-\ s ntili/Cd for root cropa sniall part of tthe budget 
research which loclses upon iticrTa'ising the production of White Lisbon 
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yams. Production of this cultiVar has been severely curtailed by the high 
incidence of anthriracnose. Research has been in an app!ied f'oktnmconducted 
oilboth experimentl stations and farnms. 

Agricultural inslitutions have a number of local staff with graduate 

training in agronoi\n aInd \l foral trlining unlt it nuilber of'whosr 1e 
coUrses r'lailed to rot crops. I Il\ver. such traiulng did not qualif' them 

as root crop specialists. [here are no specific courses in root crops existing 
in St. Kitts at the cOMntr\ level. Neither are there national eveloprlent
projiects to r co Icmnctded techotlog. for increasing root crop 

pl ductii l.
 

Quarinnline Regulations 

(uatrantine regilttions exist and arc enforced by extension of'l'iccrs of the 
I)epalrtment Of At 'or the imrport and export of" root crops..griculture 
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Spanish Summary 

C(ulfiios tie Raices y Tuhrculos el Sat Cristobal 

Se analian li rifert't (5( Liela, fincas a2,ricolas), litdisponibilidad y 

caractristicasde l ticrra senthrada, his sistemas iecultivo, los rendimien­
tos, el perfil SOCiO C nomico de los prOd.lICttileS, el Voluimen VcostOs tie 
prOCdtlCCinul. dI i1ercadeo) d. lol prltlucfis ie los cultiVOS ieraices v 

ttibrtuilos en (rif'rl)al. sc discuten det iaidaviS;m lanmlhitn lIa interna Ny 

externaLtie productos frescos y sLs limitaciones. [irinahlente se presentan 
lis polit icas guberniamentales relhacionads con liproducci6n de cultivos 

de raices. 



Root and Tuber Crops in St. Vincent 
Glenrov E. Browne* 

Introduction 

Root crops are widely grown in St. Vincent. Most of these crops can be 
found growing on recent volcanic-ash soils and high-level content yellow­
earth soils. Sweet potato (Ipomoca hatataxi. cassava (Manihot esculenta), 
and eddoe (Colocasia esculenta var. atntiquortim) are grown mainly on 
low-level co rtent yellow-earth soils. 

Production is concentrated in the southern half of the island with the 
south-central zone being the area of highest growing concentration. Yanis 
(liao'rcaspp.) and a irids occupy similar cozones. These zones arc 
cha:acterized by an rainfall of 2159-2540 wre located at1nnual mm and 
altitulCs of'more than IS2 in. The main agricultural administrative regions 
where root crops are grown are shown in Table I. 

[he area planted to root crops is estimated at 2600 hectares (ha). This 
)(represents an increase of 50" over 1975 when the area cultivated was 

estimated at 1735 ha. No recent statistics exist on distribution on t regional 
basis. 

The soil type and climate render St. Vincent ideal t1'r the culti,,,tiol ofta 
wide range of root crops. Since 1979 there has been an increase in root crop 
production. particildarlv aroids, as more latnlS have become a%ailable. An 
important production element has been the expansion in regional root 
crop marketing by 'traftlickers' which made the production of root crops 
competitive with other Crops. Inl one area (o the countrv, Vermont Vallcy, 
eddoe competed successf'ully with bananas and is I))x the main crop 
produced. Tbe removal of restrictions by the Wildard Islands' Banarna 
Association (WINBAN) ,on the intecrmpping ol' bananas with root crops 
has resulted in an increase in the area available 'or root crop cultivation, 
especially aroids. 

Caribbacnr Agriculural Research ;111l De.velopment h. ,tll (C, I),Sh Vinc,,i. West
Indlies. 
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Table I. 	 Root crops gro in in agricultural itdministrathe re­
gions, St. Vincent. 

Crop 	 Region 

I nis (I)o urca ,pp,) 

I). ilai iabou 

1). rotlundatt Ltxmans, Sout h Rivers 

Sweet potato Dorsetshire H.ill, Argyle 

Cassava l)orsetshire Hill, Argyle 

Tannia 	 Loxtnans, )iatmonds, Marriaqua 

Dashcen South Rix crx Pci c xc ra nce 

Lddoo' V'ertno t \' tI!Ce , t'ersex'roc 
2
, 

NlarriLqIu.t, [i ngsi "nxxt., 
Spring Village. R/Hitll 

SOUR(': 	Compiled h., author 

The parceling :ttd sale of several large estates have released more than 

800 ha of previously undcrutilized lands for cultivation. The recent state 

acquisi'.iot of the 1400 ha Orange Ilill Estate xviII also increase cultivation. 

'he decline itI arr mwroot (Alarant, arundinaea)production and the 

threatened demisC of the sugar industry maV also release large tracts of' 

arablc land for root crop cultivation. 

Farm Charactcristics 

Produ ction of root crops is concentrated on f;armis of' less than two ha in 

size. In fact thfese crops can be considered to be small-farm crops. No 

recent data exist on the number of farms producing root crops. The 

majority of farms are madeip of single parcels of land, although farms of 

two. threc, or tout parcels can also be found. Because these patrcelas are 

generally fully utilized their potential for increased root crop production 

lies in their more itttetsive use rather than in extending land area. 

Nost tall aell'c frChold hile othcr 	 ., sharecroppedl are rented m.tntall 

or are fnliil -o iled (the smllcst nuImbCr). Most holditigs arc located 

within three miles of the farmner's hotue on terrain rauging from gently 

sloping to rtgged topogra phy. Accessihilit, varies- some inland parcels 

arc served only by foo tpatths mraking t ransport atd production very difficult. 
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Many types of roads can be found in St. Vincent. Ihe most common are 
unpaved dry-weather roads, all-weather roads, and trails and footp:tths. 
Roads unfit f or Mchicksnoi present a severe constraint on tile qlailtity,
quality, and t\ pe of produce reaching the marketplace. 

Apart from investment in land, root crop farms are utdercapitalited. 
Farm equipment generally consists of one t Wixc pieces ofhand tools--the 
nhCis; 1common being the hoc, machete, and pitchlork. Root crop producers 
who cultivaJtC baInanallS mlay also posscss a1portable spralr.carteld ol tile 
back and plastic field b.es. ()vcr the past hilte ."Cars thtere has been an 
increase in tile number of farmers o ,nin, motor vehicles. 

The Imllber ot lrop enterprises tounld ot rotill cro)p fails may be as 
inai\ as scn. [he naturc of these enterprises is variahle, although
generall. consists of sho ert-tem r tltan long-term crops.ither I lowever, 
pernniail cTps such as hanaa. plattta cos,conuts, ntiingoes, citrus, and 
breadfruit are Irctliintl\ planted in aroid and ,amlnproducing areas. 

S9cioeconotnjc Patterns 

The iatn produccrs ot root cro)s in St. Vincent are trIIditiot;tl small 
farmrs, mostl,, ,cr 50t,cats iue, literate, \who li\c in stable finunl\ unitsag 
of about si \ persons. and xhose sole &ncomescome Iron their farms. 

[he .otlluelor lucent tatni ,peritors ar ltm i[cd inNboth rti an(]
oif-l'alrll enlom)lulet( activities. Ihcse Iotot Clop III's ewllgaigCd illare 

trades such its tila .tltf. ;ill.! lasi ir fte
, and om ork ill tile public and
 
private sector'. Ilf u, partlicIul'lx true o: Cddo inl/ \amlll prOtdUccr:,.
 

rt0 
is [Clated to ptoductin costs. 

The inkotnc lt crop protlcers. alt bolo\, is hil.\ \ ariablc and 
A secotid iob aud it shift flrolm perennial to 

short-tlIllutcrops is ilsull]\lrx tIecs, 

St:I!tll fitoo&,, eCna , 1()al crops and ice, are the maii compo)rnents
of the farm fiaml. 's diet. li netian source (of reat is plmtltr , particularly
chicken back, imported Irom North A..merica. livestock produced is 
llmaillly sold OrihCid a, aIttI11 of haik account. 

Root and Tuber Crop Production and Constraiii's 

Root crops in St. Vincent are planted tt the start of the rains in May ard 
June and to,,ard the end of the rainy season in October and Novemtber. 
However, p!anting is done throughotit the year in high-rainfall areas. D. 
alaa is planted from April to IMay and 1). rotundata it .lanuary and 
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February. Most sweet potato are planted from April to June, and October 

to November. Aroids are planted throughout the year especially in high­

rainfall areas. Sweet and bitter cultivars of cassava are also grown. 

Eight cultivars of tannia (Xanthosoma sagittifolium), four of dasheen 

(Colocasia esculenta var. esculenta). and three ofeddoe have been found on 

small farms in St. Vincent (Table 2). More than 90% of the area cultivated 

in St. 	 Vincent.Table 2. Description of eddoc, dasheen, and tannia culthi :s grown 

Characteristics 

Cultivar Corms/cormels 	 Petiole 

Dasheen 

eddoe L.ight greenCommon White ., 'omon White 


Cornmon Black see Comion Black eddoc Dark green
 

Pink light-brown ,,kin Pink
 

Yellow 	 flesh 

Eddoe 

Conimon White Smooth lighit-hiown skin Light green 

white flesh 

Common Black 	 Smooth dark-brown skin Dark green
 

White flesh
 

Nat Eddoe Smooth, light pink to brown Green with light­

skin, very siall with no neck pink tinge 

Tannia 

greenBarbados White 	 Smooth skin Light 

White flesh
 

John Shott, South Rivers 	 RIough ikin Dark green
 

White flesh
 

:ough Red Seed Rough skin )ark green with 

Pink flesh light-purple 
tinge 

Dark 	 green withSmno,i Red Seed Smooth skin 

Pink ilesh light-purple
 

tinge
 

Rough skin 	 Red to purpleGratnbc 
Yelhlw 	 flesh 

flesh ILight greenNat Tannia White 	 white 

Nat Tannia Red 	 Snooth skin Light green
 
Pink flesh
 

SOURCE: DesLribed by author (Caribbean Agriculltural Research and Development Institute/ European 
De.clopment Fund Aroid Project). 
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to tannia is planted with the cultivar Barbados White. In the case of 
dasheen and eddoe the common Black and White cultivars predominate. 

About 16 different cultivars of sweet potato are found cultivated on 
small farms. Thirteen of these cultivars are describtd in Table 3. 

All major edible yam species are grown in St. Vincent, the important 
ones being: Dioscorea rottnIata cv. Portuguese; D. cayenensis cv. 
Dominic; D. alata, several cultivars; D. trifida, Cush Cush; D. bulbiji'ra, 
unknown cultivar; and D. domenturuan, unknown cultivar. 

The principal species are D. rotundata and D. alata. D. rotundata and D. 
cavenensis are mainly grown in high-rainfall zones. D. alata cultivars are 
generally grown in the drier zones although some cultivars are adapted to 

Table 3. Major sweet potato cultivars grown in St. Vincent. 

Characteristics 

Cultivar Leaf and steri Tubers 

Red Sauce Lobed, green lamina Red skin 
Red stem Cream-colored flesh 
Medium size Round shape 

Stranger Lobed, green lamina Red skin 
Green vein Cre~mn-colored flesh 
Green stern with red streaks 

Six Weeks White Lobed White skin 
Green lamina White flesh 
Green petiole Oblong shape 
Green stem 

Black Vine (L) Slightl. lobed Red skin 
Large leaves 
Green lamina Red flesh 

Green main vein 

Mek me Laugh Lobed Red skin 
Medium size 
Green lamina and red Red flesh 
Green vein 
Green petiole with 

red streaks 
Green stein 

White Vine Large heart-shaped White skin 
Green lamina Cream-colored flesh 
Green vein Oblong shape 
Green petiole 

(Continues) 
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Table 3. (Continued). 

Characteristics 

Cultivar Leaf and stem Tubers 

Six Weeks Red Lobed 
Gieen lamina 
Red vein 
Green petiole with 

red streak 

Red skin 
Red flesh 
Round shipe 

Black Vein (G) Green lamina 
Red and green 
Red petiole 
Red stern 

%ein 
Red skin 
White flesh 
Round shape 
Sweet 

St. Vincent Black Vine :ntire margin heart-shaped 
Green lamina 
Red main vein 

Red skin 

Red stem 

Bradshaw Lobed, green lamina 
Green vein 
Green petiole with 
red streaks 

Red stei with green streaks 

Red skin 
light-green flesh 
Oblong shape 

Bascombe Entire margin heart-shaped 
Medium size 
Green lamina 
Red to green vein 
Green petioile with red streaks 
Green stem with red streaks 

Red skin 
l.ight-cream-colored 
flesh 

Oblong shape 

Cassava Leaf Lobed Red skin 
Green larnina 
Green vein 
Green petiole 
Green stem with 

red streaks 

White flesh 
Round shape 

Red Devil Entire margin heart-shaped 
Small si/e 
Red vein 
;.ireen petiole 
with red streaks 

Red skin 
Cream-colored 
Oblong shape 

flesh 

Green stei 
streaks 

with red 
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the wetter inland and forested areas. Yams are costly to produce because of 
the scarcity and high cost of planting materials and because of the high 
costs of land preparation and weed control. 

Root crops are produced both in monoculture and intercrop systems. 
On those farms where production is highly commercialized monoculture is 
practiced. In monoculture it is common to find the same crop planted in 
the same area for several consecutive seasons. On other farms crop 
combinations are widespread. Crops are either grown simultaneously on 
the same plot or they follow one another on the same plot for one year. 
Typical crop combinations are: 

Sweet potato mixes 

sweet potato/corn/cowpea
 
sweet potato/corn/pigeon pea
 
sweet potato/corn/cassava
 
sweet potato/cucumber
 
sweet potato/carrot
 
sweet potato/cowpea/cassava
 
sweet potato/cowpea/corn/cassava
 

Yam mixes 

yam/tannia/dasleen/cowpea
 
yam/tannia/dasheen/cowpea/corn
 
yam/corn/dashecn/cow oea
 
yam/cowpea
 
yam/corn/dasheen/okra
 

Aroid mixes 

tannia/dasheen/banana
 
tannia/dasheen/banana/coconut/breadfruit
 
tannia/dasheen/banana/coconut
 
tannia/banana
 
tannia/dasheen
 
tannia/eddoe
 
tannia/dasheen/okra
 
tannia/dasheen/corn
 
dasheen/plantain
 

For root and tuber crops four methods of land preparation are used: 
ridge and furrow, mounds (round banks), plowing, and minimum tillage 
(Table 4), 



Table 4. Summary of agronomic practices used in root crop cultivation in St. Vincent. 

CropOperation 

Sweet 

Tannia Dasheen Eddoe potato 

Land Mounds Mounds Mounds Long bank 

preparation Minimum No tillage Plowing Plowing 
tillage 

Principal Barbados Common Mixture of 

cultivars White cultivars 


and species Red Seed 

John Saiott 

Grambl=
 

Planting Tops Tops Tops Stem cutting 

material Cormels Suckers Cormels 
Sprouted suckers 

Planting Apr.-June Ali ,ear All year Apr.-June 


season Oct.-Nov Oct.-Nov. 


Spacing (cm) 	 80 x 80 60 x 60 80 x 80 30 x 90 

90 x 90 90 x 90 


100 x 100
 

Yam 

Mounds 

D. rorundata 
D. alata 
D. cayenensis 
D. esculenta 

Head cutting 
Seeds 

Feb.-June 

90 x 90 
80 x 80 

Cassava 

Long bank
 

Bitter 
Sweet 

Stem cutting 

Apr.-June 
Oct.-Nov. 

60 x 90 
90 x 90 

(Continues) 



Table 4. (Continued). 

Weed Hand: 1-2 

control months 
alter 

planting 

Preemergent 

paraquat 

spraying 

50 g of 

use ammonium 
sulfate or 

Fertilizer 

N-P-K-Mg per 

plant every 

month 

Pests and Some leaf 

diseases burning 
Leafhoppers 
(Etpoasca sp.) 

Harvesting Barbados White: 

7-8 months 

Other cultivars: 

9-12 months 

Manual 

Ratooning 

Hand: 1-2 

months 
after 

planting 

None 

Whiteflies 

(no control) 

8-12 months 

Manual 

Paraquat 

spraying I month 

after planting 

lollowed 

by hand weeding 

and molding 

1-2 months 

later 

Same as 


tannia but
 

applied after
 

land preparation 

Whiteflies 

(no control) 

5-7 months 


Manual 


Hand:I-2 Hand:I-2 

months months 

after after 

planting planting 

None None 

Euscepes Anthracnose 

postfasciatux (Control by 
Sweet potato crop rotation. 

mosaic virus fungicides) 
(Control by 

chemicals, 

mixing cultivars,
 

crop rotation)
 

4-5 months 6 months and 

11-12 monthsManual 
Manual 

Ratooning 

Hand: 1-2 

months 

after 

planting 

None 

Mealybug 

(No control) 

1 year 

Manual 
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Ridges and furrows (long bank:) are continuous along the plantingcontour and spaced 30-60 x 90 cm apai t. Weeds are removed and arrangedalong the contours and covered with sjil. In some areas compact soils areforked to loosen them. Loose soils are prepared with a hand hoe. Thismethod of lind preparation is ustd for sweet potato and cassava. 

In the preparation of mounds, a trench, locally called a 'foot hole', 20to 30 cm deep is dug and organic matter, including weeds, are placed in thehole. The hole is then covered with the soil removed from another trenchnearby. Each row of mound is prepared along the contour. This method ofland preparation is used for planting aroids and yams. 

The method of plowing is essentially similar to that of making moundsexcept that no individual hill is made. The mounds are flattened to give asmooth even finish. This method is used in loose sandy soils for planting
sweet potato and eddoe. 

Minimum tillage involves first clearing or spraying with paraquat thearea to be planted. Holes 20-25 cm deep and 25-30 cm wide are then dug.These holes are spaced 60-100 cm x 60-100 cm. At planting the hole ispartly filled with organic matter and soil. This method is used in the
cultivation of aroids. 

Weed control of root crops is done mainly by hand. Simple hand tools as a hoe and machete are used.such For aroids, particularly eddoe,
paraquat is applied after the plants' emergence and this is done without a
shield. This is then followed by manual weeding and molding(heaping up).
The use ofparaquat has led to changes in weed species dominant in aroidproducing farmns. 1'.r c.\:unplc. a hardy weed, corn grass (Rotttoeliae.valtata), once a minor wccd problem, is now major pro blema
farmers are experiencing dilliculty in its control. 

and 
[hc use of glyphosate isrecommended as it chemical wccd control iti itroids. 

Freemergent weed control is not practiced by root crop farmers. Weedcontrol is a major management activity and may be carried out about two
to three times in a single cropping season. 

Application of root crop fertilizers is very common in St. Vincent evenz.h3ugh the fertilizers imported are blended for the specific use of bananas,sugar, arrowroot, and tobacco, aad not specifically for root crops. The 
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suitability of fertilizers is therefore of major concern. Fertilizers are 
applied in both single and split applications. Band application is common 
and most farmers cover the fertilizers. The fertilizers available to root crop 
producers are tile 'baana mixture'-nitrogen-phosphorus-potassium­
magnesium (N-P-K-Mg) blended l6:8:24:2-and ammonium sulfate. 
Their availability is dependent upon whether the farmers are involved in 
the production of crops such as bananas or have enough money to 
purchase fertilizer from friends at inflated prices. 

Because there arc no pests or dftiscCS of econtm icsignificance, pest and 
disease contril for aroids is uncommon. I hc main pest -f these crops, 
E'nilloa.sca Spp. (leallhoppers), is insignificant and inscticidal sprays Such 
aS Basudin, S'stoatte, and I)ecis arc sometimes applied. Recently there has 
been an increasing lumller of' reports onmthelccurrence of tannia leaf 
burning disease (cocovanm root rolt). 'lhough no cootrol method is 
consciously follo\%.cd b%' larmers, a s\ystem tof crop rotat oil and intercrop­
ping is practiced. 

The main pest of sweet potato is the sweet potato borer Euscepes 
postfisciamus. Farmier, attempt to control this pest by mixing culti'ars, 
crop rotation, and chemical methods. The main chemicals used are Aldrin, 
Primicid, and Sevin applied during land preparation. One disease of 
significance is swveet potato mosaic virus. 

Up until 1984 no pest or disease contro was practiced for yams except 
crop rotation. Howevcr, the recent outbreak of anthracnose has led to the 
widespread use of fungicides such as Dithane M-.15 and Benlate in an effort 
to control the disease. Despite thousands of dollars spent on national 
programs chemical control of anthracnose has so far proved ineffective. 

Root crops are harvested manualliy. The pitchfork and machete are the 
major tools used. Harvesting may be accomplished at once or staggered 
over one or two months. Ratooning may also be practiced especially with 
tannia and yams. In this case mature cormels and tubers are carefully 
removed. Over the following three or four months other cormels or tubers 
are produced. 

Grading and sorting are done in the field during which most of the soil 
and organic matter are removed from the tubers. Cassava is harvested by 
buyers while other crops are usually harvested by the farmers. Yam tubers 
are transported to farmers' homes by the farm family where they are 
stored. All root crops except yams are sold in the field. 

http:follo\%.cd
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Because root crop production is rainfed and land preparation generally 

occurs at the onset of the rains production of root crops islabor intensive 

so much so that some farmers are forced to reduce the area of crop 

cultivation. Consequently labor expenses represent the major cost factor in 

the production of these crops. Tables 5 and 6 show labor expenses pet 

hectare for the commercial production ofeddoe, tannia, sweet potato, and 

yams in 1983. It should be noted that material and equipment costs for 

yams (45.3(9, of total cost) are approximately equal to the cost of labor 

while material and equipment costs for eddoe, tannia, and sweet potato are 

24.7(' ,12.4(;j and 19.01j respectively. Expanded production will require 

additional labor that at present is unavailable despite the 40 to 45% 
unemployment rate. 

Table 5. Summary 3fproduction costs and returns (ECS ha)a for root crops, St. Vincent, 1983. 

Item Crop 

Eddoe Tannia Sweet potato Yams 

Operating expenses 

Labor 5821 41S 3024 5545 

Material and equipment 2224 667 870 5594 

Marketing charges 287 15K 222 435 

Total operating exprnses 8332 51116 4116 11574 

Fixed expenses 

L.and rent 123 138 123 93 

Other 546 395 335 676 

Iotal fixed expenses 669 533 458 769 

Total expenses 

iOperating - fixed expenses) 9001 5539 4574 12343 

Production costs per ton 760 830 8801 1221 

Gross retumn 11935 7386 3892 16679 

Net return 293.) 1947 (55 1 )
b 4336 

Net return per ton 250 300 0)III0 430) 

Saleable yield (kg) 11794 6486 5053 111109 

a. F-$1.01 - I 'S$01371193). 
h. ttrackezed figures represent losses,
 
S?,1WRCt: (ompiled by author trom sratirstcs ottheMtntstr. otAgri":ulture.
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Table 6. Cost factors tosa percentage of total production costs for root crops, St. Vincent. 

Crop 

Item Eddoe Tannia Sweet potato Yams 

Operating expenses 

Labor 64.6 75.4 66.1 44.9 

Material and equipment 24.7 12.1 19.0 45.3 

Marketing charges 3.2 2.9 4.9 3.5 

Total operating 
expenses 92.5 90.4 9(1.0 93.7 

Fixed expenses 

Land rent 1.4 2.5 2.7 (1.8 

Other 6.1 7.1 7.3 5.5 

Iotal 100.0 100).0 100.0 I00(1.0 

SOURCE: Compiled by athor from Tahlc 5. 

There is also a demand for increased wages. Laborers demand higher 
wages from small farmers than they do with large-scale farmners and 
plantation owners. Farmers are therefore turning to labor-saving tech­
niques such as nitnim tillage. 

Production costs are highest for ,'amis averaging I-CSI.22, kg' followed 
by sweet potato, tannia, and eddoe in descending order yct the net return 
for yans isthe highest because of its rclati cly high price (FC.S 1.65 kg) and 
high saleable yield. Production of sweet potato, on the other hand, results 
in a net loss of -CS0.II kg which is undoubtedly the reason for its 
declining production. Eddoe production results in a net return of $0.25/ kg 
and tannia has a net retturn of FC$S0.30 kg. 

The lack of a well-developed credit system is a major restricti'on in the 

present production systems. The collateral requirement for starting 
production discouragcs small larmers as well the delays and red tape 
involved in processing loans. 

Before 1972 root crop yields were generally less thati 3000 kg,ha. Yields 
of aroids and yams have tripled since 1972 while yields of' sweet potato 
have doubled. Nevertheless, root crops continue to yield well below their 

1. Exchange rate. ('$1.00 I S$0.37 1984j 

http:FC$S0.30
http:I-CSI.22
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potential. The volume increases in root crop production in general and 
aroids in particular have resulted more from the expansion o1 the 
cultivated area rather than .rorn productivity per unit area. 

This production inefficiency is a result of low use of appropriate 
fertilize: ., inadequate pest and disease control, and a lack of specific, 
high-yielding crop varieties adapted to St. Vincent. Even where improved 
cultivars have been introduced such as for sweet potato, under the small­
farm setting they have not performed well. 

Fertilizers available to farmers are not blended for root crops. In St. 
Vincent only mixed banana fertilizer is available along with ammonium 
suolfate. The soils in which most root crops are grown are acidic and have 
medium- to low-phosphate levels and yet no soil amelioration measures 
have been adopted nor are phosphatic fertilizers available to root crop 
larnircs. 

Production statistics for root crops at tihe national level show nearly a 
five-lold increase over the 22-year period 1961-1983 (Table 7). However, 
observation on the performance of the individual ty nes of root crops shows 
that aroid production has expanded great ly i rid is the rrain cot ributor to 
this remarka ble expansion in production volume. Among the edible aroids 
the (olocaxia spp., especially eddoe, have experienced dramatic increases 
in production. 

Production of sweet potato has declined over tile twenty-year period 

Table 7. '#Iolnic of production (t) of root crops in 1961, 1972, and 1983, St. Vincent. 

Percentage 
Crop Year ehiangi. 

196 1 1972 11,8:3 19 61 - 19 831 

Aroids 063 1038 1103 9 I (i5 
S we t' I 1580} 9,14 (40(iIr t)"lah 847 
Yams 401 43) 1236 308 
Cassa\ it 
'Iuhue 51 94 
Sliarch 72 84 

1otal 2767 2502 13219 

it, Rcprecn a egl t til t rg Ill r li.llge 
, 

InIteg 

SO nRno (tirripilci b% ,,tithoIr io1 Ap ictltre ( Iiou 196ll mld 1972 73, antd iohi",Iront the 
\1|1111 oIim.\gr culllt 
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while the cultivation of cassava has been insignificant. Apart from 

increase in production over tile period.aroids, only yarns showed an 

Root crops are second only to bananas in total volume produced and, 

byia substantial aniceunt, the margin is
although they still 	trail bananas 

strong position is attributed to tile rapidly rising
narrowing. "heir 

of the
prominen:e of aroids,especially eddoe, which expanded fromi 10.2, 

country's total agricultural production in 1979 to 22. I ;in 1982,averaging 

15. 1c,over the pe-lod as shown in Table 8. 

Marketing and Constraints 

There is a general agreement that the process of price formation and the 

in their role
subsequent trannsmission of price inlormatioii perform poorl 


of matching pruLtctitm and consumption both within a givcn season and
 

a majol source of risk in the production of root

from year to year. lhis i, 


and tuber crops.
 

most of the loot crops are middlemen, tile[he principal purchascers of 


St. Vincent Marketing Corporation, and a prixatc marketing agency
 

Eastern ('aribbean Agencies. [he pricing transacti,.us between farmers
 

and middlemen are done privately and 11iCstLbjcct to a great deal of 
! trustthe farmers show tgreater ctegrecvariation over time.. However, 


which offer highly-personaliizcd informal

toward marketing agencies 

but more stable prices, and commit ments on a
transactions, lower 


The good relalionship that

contractual basis with extraregional markets. 


exists between farmers and middlemen, howver, makes it difficult for
 

institutions to fulfill export comitmments. 

ge oi ioial agriculturalable S. Estimated production of rot crops c\prssfd as a Ipercenli 


1979 to 1983, ,t. Nincent.
production, 
A\CIageYearCrop 


197) N4SO I I(9s2 I 3 1'1 1913 

22.1 15.11
Aroids 	 144.2 1I.s 11.. I 

1.1 2. ! 	 7 
S%,ect potato 3.7 6,0 3.2 

1.9
 
Yams 	 1.6f, 1.6 2.1 

I otal root 
9.4 t5.s 22.4 2'.') 21).15.5crops 

7, 7 7 I7.0
tlananla 73.2 59.7 76,5 71.1 

R .(: Compiled b,author loin Nlmitr, ot Agri)ultiic titti5tS t(]0 

http:transacti,.us
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The physical movement of crops from the farm to the consumer involve many problems ofpostharvest management such as transport, processing,
grading, and packaging and storage. Improvements would require tech­
nical inputs and capital investments. 

The rugged terrain and existing road systems impose severe restrictions on the movement of crops from farm to market. People and donkeyscontinue to be the only method of transport on the steep winding tracks
that link the farms with the road systems.The problem is compounded bythe,highly diversified cropping patterns and widely separated parcels ofland that characterize the farms. The volume coIlccted at any farm istherefore not only low but scattered resulting in high costs of collection. 

The practice of transporting root crops tightly packed in gunny sacksleads to a great deal of abrasion, breakage, and spoilage of tubers, corms,and cormels, further aggravated by piling the sacks upon each other in narrow spaces on minivans. The handling and storage of produce oninterisland ships and warehouses also reduces commodity quality. 

The lack of grading is particularly evident in commodities handled bymiddlemen. A grading system with price differentials would provide anincentive to farmers to illpro)ve qualitx ind ieduce postharvest losses. 

The lack of reliable root crop data and other informaticn on current orprospective production make market agents hesitant in seeking export
markets where future commitments on delivering quality produce at set 
prices are risky and difficult. 

Prices set under the Agricult[ral Marketing Protocol have not allowed

tle Marketing Corporation to pay fiarmers prices which 
 ,vould provideadequate incentive to produce the quantities needed. In recent y'ears theprices offered by the middlemen have been high (as a result ofthe oil boom
inTrinidad) but unforttinately these high prices are associated with low­
quality produce. 

Root crops produced in St. Vincent are primarily sold on the exportmarket. Over the four year period 1980-1983 root crops retained for localconsumption declined from 351;j in 1980 to 3.71I in 1983 (Table 9). 

Sweet potato and cassava are ma inly grown in areas ranging from 2to 8miles from the market. Yams are produced in areas 12 to 25 miles awayandthe main eddoe-producing areas are located from 2 to 5 miles from themarket. Dasheen is grown from 5 to 8 miles and tannia from 8 to 25 miles 
from the market. 



Table 9. Quantity of total root crop production retained for local consumption, 1980 to 1983, St. Vincent. 

19SO) 1981 1982 1983
 

Quantit Percentage of Quantit Percentage of Quantity Pcrcentage of Quantity Percentage of 

Crop retained total retained total retained total retained total 

production M production (t) production (M production 

Dasheen 

and eddoe 128,' 39.5 60 1 13.9 540 9.9 79 0.9 

Tannia 335 3,,.6 342 19.7 348 16.9 267 9.0 

Yani. 285 50.8 2v5 41.2 30' 33.1 15 1.2 

S~k,-et 

potato 472 22.4 270 19.8 495 34.2 140 12.9 

Total
 

retained 2380 35.0 1498 18.5 
 1692 17.1 501 3.7 
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Domestically root crops, with the exception of cassava and sweet 
potato, are consumed mainly by farm families as starchy staples. Per 
capita consumption of root crops declined 80.41,,' from 19.9 kg to 3.9 kg
(Table 10) over the 4-year period 1980-1983. This has resulted from the 
increased demand for root crops in external market, particularly in 
Trinidad and Tobago, and the high prices that middlemen are offering in 
the local markets. 

The only root crop processed is cassava. The production of cassava 
starch in St. Vincent was a major industry in the first half of this century
when several factories were operational. However, cassava starch produc­
tion later gave way to arrowroot (. arundinacea) starch production. 

Today farine is the major byproduct ofcassava. It is produced in a few,
home-based, manually-operated production units and often bought by
market agents primarily for export. A small quantity reaches the local 
central market and supermarkets. However, sale from the supermarket is 
usually very slow since the farine is usually stale. There is no external 
demand for other root crops as transformed products. 

The external root crop market (Tables II and 12) has been the 
Caribbean Community (CARICOM) region, particularly Trinidad and to 
a lesser extent Barbados. Extraregional markets have been the United 
Kingdom and Cinada. Potential markets exist in the United States of 
America, Bahamas, Canada and Europe. The principal consumers in most­
foreign markets are migrant West Indians, Africans, and Indians. 

The main constraints on the domestic demand of root crops are the taste 
and preference of consumers, product quality, shelf life, and their price 
relative to substitutes. 

Table 10. Per capita consumption (kg) of root crops, 1980-1983, St. Vincent. 

Crop Year 

1980 1981 1982 1983
 

Eddoe aiid dasheen 10.8 4.9 4.3 0.6 
Tannia 2.8 2.8 2.8 2.1 
Yarns 2.4 2.3 2.5 0.1 
Sweet potato 3.9 7.2 3.9 1.1 

Total root crops 19.9 17.2 13.5 3.9 



1 of root crops to major importing countries from 198G to 1963, St. Vincent. 
Table 11. Export volume (t) and value (ECS) 

Year 

1983198219811980Importing 

country 
Value Volume ValueVolumeValue Volume ValueVolume 

(t) (ECS)(t) (ECS)(t) (ECS)(t) (ECS) 

22.1 76,074127,406202,982 38.645.3 172.952 61.4Barbados 

34.3 117,05130.5 105,02021.5 74,8091.0 2,913Canada 

191,49844.0 147,471 58.2126.0 454,078111.6 345,821United Kingdom 

2,800.3 8,431,935 3,617.6 11,416,691 5,894.0 18,562,197 
1,806.7 4,712,692Trinidad 

a. Exchange rate: ECSI.00= USSO.37 (984). 
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Table 12. Destination of exported rout crops (%), 1980 to 1983, St. 
Vincent. 

YearDestination 
1980 1981 1982 1983 

Barbados 
2.31 2.04 1.04 0.37 

Canada 0.05 0.71 0.82 0.57 
United Kingdom 5.68 4.19 1.18 0.97 
Trinidad 91.96 93.06 96.96 98.09 
SOURCE: Statistics Unit. Ministry f'Agriculture. 

The vast majority of St. Vincentian consumers have acquired the tasteand preference for foreign foods. Several factors are responsible for thispreference including such ideas as root crops being a poor man's food, as aheavy food not suitable for intellectual dc,,-'cdment,being incompatible with the 
as social climbing

consumption of root crops, and foreignproduct superiority (augmented by the impact of tourism, foreign filmsand TV, and visits of St. Vincentians to foreign metropolitan centers).Root crops are not advertised and their positive qualities remain unknownto miost consumers. Utilization of root crops as primary products is furtherassociated with the messy and time-consuming
Vincentians task of peeling. St.are thcrefore eating more semi- or fully-processed food
products. 

Little effort is given by farmers and market agents alike to improve thepresentation of root crops in the marketplace. Washing and curing of thecommodities art more often the exception than the rule. Urban consumersare beckming more aware of product quality but product presentation hasnot improved with this increased awareness. In both supermarkets andcentral markets root crops appear in unsightly heaps. In some casesdead leaves, and petiole soil,residue are present.
restricted Grading, if practiced, isto size only. Often broken, lacerated, and bruised tubers aremixed in with those of' perfect condition. There has been no effort toimprove the packaging of root crops. 

Many consumers complain of the short shelf life of sweet potato nowproduced in St. Vincent. In contrast, this commodity 15 to 20 years agocould be kept under most conditions for 3 to 4 weeks. Sweet potato todayrots after I or 2 weeks. The unsupported view that fertilizers applied to thecrop are responsible for this poor storage is widely believed. It is alsobelieved that the varieties presently grown and their maturity rates alsodetermine spoilage. Studies on these aspects ,'re urgently needed. 
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Root crops need to be transformed into more concentrated, easy to use, 
and more storable products. At present consumers buy only limited 
quantities that can be stored for short periods and consumed readily. They 
cannot take advantage of seasonal gluts when prices are low to purchase 
large quantities. Considerable losses are therefore suffered by farmers and 
market agents since large quantities are dumped or allowed to rot in the 
fields. 

Farmers and market agents also face the problem that substitute foods 
are price competitive in the marketplace. 

The main problems constraining external deniad for root crops relate 
to postharvest handling, price, phytosanitary requirements, and a guar­
anteed year-round supply in volume acceptahle to the foreign purchaser. 

Since most root crops are marketed in their fresh state, maintaining 
acceptable quality during their transport to the marketplace is .,ery 

important. The high moisture content and rapid rate of deterioration after 
harvesting are serious problems affecting the export of these crops in their 
fiesh form without controlled environmental conditions. The bulk of root 
crops exported are subjected only to minimal postharvest treatment. At 
best, gradig and removal of soil and organic matter are performed, but no 
curing or chemial treatment of any kind is carried out. In addition, most 
crops are exported in sacks which allow pathogens to flourish and 
therefore reduce shelf life. 

Another important factor that affects shelf life and product quality is the 
degree of maturity of the harvested product. Many farmers have been 
forced to harvest some root crops prematurely when pressured by 
middlemen and high prices. Such premature harvesting leads not only to 
losses in volume and returns but also in an inferior product. 

In extraregional markets all root crops passing through ports of the 
United States of America, whether bound for the U.S.A. or not, are subject 
to quarantine regulations. All produce must be fumigated, whether treated 
locally or not. In view of this inconvenience and cost, market agents make 
efforts, where possible, to bypass U.S. ports. 

The high cost of root crop production combined with the high cost of 
commodities generally encourage high market-prices at the farm. Fluctua­
tions in supply and demand in the regional market have led to excessively 
high prices at certain times of the year. Consequently exporters filling 
contracts to extraregional markets find their offer of fixed annual-prices a 
major constraint. 
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Because of the low prices offered for root crops in the metropolitan 

markets high returns must be based on exporting large quantities of 

commodities throughout the year. Moreover, they need to be shipped in 

quantities of not less than 20 t. Such volumes, with the noted exception of 

eddoe, are often impossible to attain because of low productivity at the 

farm level and seasonality. It is perhaps the most serious constraint to 

expanding the sale of root crops in the market place. 

The available statistical data consist of quarterly, national, export 

figures for all root crops except cassava. These data are compiled from 

invoices from which the actual volumes exported are estimated. Produc­

tion statistics arL- of an even cruder nature, being based on estimates of land 

area. 

There are no recent systematic land area assessments. The last such 

assessment was done in 1972-1973 when the Agricultural Census was 

conducted. In 1982 a survey of aroid crop cultivation was carried out by 

the Aroid Improvement Project of CARDI. Data market prices andon 
on a weeklyquantities sold at the various markets have been available 

basis since 1985. 

Recommendations 

Future market strategy should aim at expanding into the North American 

and Bahamian markets. This requires aggressive lobbying, the establish­

ment of proper and acceptable quarantine arrangements, ard good 

postharvest management. In addition efforts must be made to maintain 

positive growth in the Trinidad market. With the decline in oil revenues 

and increasing agricultural production in Trinidad the demand for 

imported root crops may decrease. 

Government Policies 

There is no document outlining government policies on root crops. 

Production is mainly determined by demand in the regional and extra­

regional markets. Discussions with government officials revealed, how­

ever, that the promotion of root crops as a foreign exchange earner will 

continue. Special efforts are to be undertaken to increase the production of 
'red' tannia and to introduce special cultivars of both D. alata and D. 

cayenensis. 

The testing of sweet potato cultivars to obtain cultivars with promising 

yields, good storage, and tolerance to the sweet potato weevil is also 
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expected. Good postharvest management is also regarded as vital and is 
currently being addressed. 

A wide range of energy-rich agricultural products is imported into St. 
Vincent. No restrictions of any kind are imposed-in fact, the approach is 
to allow the import of these commodities and to obtain revenues through 
import and consumption taxes. As a result, no effort has been made to 
practice import substitution with root crops and their derivatives. No 
domestic subsidies are offered to encourage production, local consump­
tion, or export of root crops. 

The milling of wheat flour in St. Vincent has been granted 'pioneer' 
status and enjoys special concessionary privileges including tax exemption 
which makes its price competitive (although controlled) relative to root 
crops. Rice is imported by the government and sold at controlled prices. A 
pilot project to produce hill rice is presently underway. Tiae production of 
rice is seen as an alternative to sugar. 

Audiovisual media, especially foreign, is now widespread and its impact 
is tremendous. Its content contributes to increasing the preference for 
imported foods which, with the government's stated commitment to an 
open-market economy, are easily imported. 

Food crops, such as bananas and arrowroot (. Arundinacea), receive 
production incentives. These crops enjoy the support of long-standing 
commodity organizations jointly managed by the government and pro­
ducers. These institutions are also responsible for extension and marketing 
activities. 

Research, Training, and Development 

There are two institutions conducting root crop research. They are the 
Research Unit of the Ministry of Trade, Industry and Agriculture, and the 
country team of CARDI. In the Ministry two staff members are assigned to 
root crops research and in CARDI five staff members are involved. 

There is no specific budgetary allocation to root crops or any other crop. 
In fact, no record of root crop research is available for the period 1969­
1984. An overall allocation of approximately EC$100,000 is set for 
research including technical assistance. This amount is then divided 
acdording to research priorities. In the government's 1984-1985 Research 
Programme priority was given to the evaluation of sweet potato cultivars. 
An estimated I0% of the research budget was allocated to this work. For 
this upcoming fiscal year research on root crops is expected to increase and 
thus its budgetary allocation. 
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Research emphasis in St. Vincent has traditionally been on export crops
such as arrowroot, banana, and cotton. Research became more diversified 
with the involvement of the Regional Research Centre. The Research 
Programme was expanded to include many crops that were traditionally 
grown for local consumption by small farmers. Studies on legumes, root 
crops, and cereals were conducted. Investigations on soil fertility and 
response to fertilizers were carried out for several crops. 

In those earlier periods much of the research was conducted at the 
Campden Park Experiment Station. At that stage trials were conducted on 
farmers' holdings but under the full control of the researcher. With the 
transformation of the Regional Research Centre into CARDI, research 
emphasis was shifted to farming-systems research. Commodity oriented 
research was also continued. The efforts were directed at obtaining 
technological packages for the improved production of particular crops.
In the earlier stages, farming-systems research was concerned mainly with 
data gathering as a basis for improving small-farm technology. 

All root crop research in St. Vincent has been conducted onfarm. The 
most outstanding efftort, includc tertilier trials in the 1970's, evaluation of 
sweet potato cultivars, collection and evaluation ol aroid cultivars, 
development of postharvest managemenl techniques for sweet potato, 
chemical control of the swect potato weevil, and evaluoat ion of production 
costs loti.;omne root crops. 

Ctkrrent studies include description of D.alata cultivars in St. Vincent, 
evaluation of sweet potato cultivars including cultivars from the Interna­
tional Institute of Tropical Agriculture (IITA) and the University of the 
West Indies (UWI), rapid production oftdisease-free planting material for 
red tannia, evaluation of improved technological packages for tannia 
production, improved packaging and treatment, and simple storage of 
eddoe and tannia. Maturity studies on aroids are currently being 
undertaken. 

St. Vincent has only one person with some formal training in root crop
production. The person holds a B.Sc. degree in agriculture from UWI and 
was a participant in an intensive course in root and tuber crop technology 
conducted by IITA in 1983. No specific training courses in root crops exist 
in St. Vincent. 

A United States Agency for International Development (USAID)­
funded Farming Systems Research Project being undertaken by CARDI 
exists at the national level. This project includes the evaluation of sweet 
potato cultivars developed for superior yield and pest tolerance. 
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The CARDI/European Development Fund (EDF) Arrowroot Improve­

ment Project, operating subregionally, is a good example of a project with 

the specific objective of technology development for the improved 
production of aroids-particularly tannia. The project focuses on the 

identification and control oflpathogens causing tannia leaf burning disease 

(cocoyam root disease). Work has been undertaken to describe cultivars of 

aroids in this subregion, evaluation of locally-introduced hybrid tannia 
cultivars, rapid production of' disease-free tannia planting material, 

development and testing of technological packages for improved tannia 
production, and sonic aspects )I aroid postharvest management tech­
niques. 

Quarantine Regulations 

There are no specific quarantine regulations or quarantine facilities for 
root crops. Facilities for quarantine inspection, treatment, and disposal do 
not exist at any port. The quarantine regulations require that all produce 
be free from soil, organic matter, diseases, and pests. 
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Spanish Summary 

Cultivos de Raices y Tubfrculos en St. Vincent 

Se hace una descripci6n detallada dc las variedades de tiquisque (eddoe), 

taro (malanga, bore dasheen), ocutmo (mafafa, vautia, tannia, cocuyam), y 
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batata (sweet potato) que se cultivan en este pais. Sc indica I disponibili­
dad de tierras y el potencial iecxpansi6n dc la supcrficic cultivable, y se 
hace un pron6stico del incremento de tierra dispoiible por el dcsccnso en 
Ia producci6n dc arruruz (nmaranta, arrowroot) y deficiencivs en I indus.. 
tria aticarcra. Se describen tambin las caracteristicas de las fincas pro­
ductoras y de los sistenas de cultivo cmplcados. Sc analizan ademnis Ia 
dernanda tanto interna como externa v sus propios sistemas dc mercado. 
Se indica el emplco quc se hace de los pro(dtlctos agroquLinicos y de otros 
metodos para controlar malezas, insectos y cnfcrmcidades. Tambi6n se 
presenta an estudio extenso de laWcostos dc producci6n de los cultivos 
mencionados. I-inalmente, sc disCUten las limitaciones de I prodtucci6n v 
la orientaci6n dc liinvcstigaci6n futura. Sc sefiala asi mismo i importan­
cia quc ticuen instituciones de invcstigaci6n para i producci6n ydesarro­
1lo de los c1ltivos de raices feculentas. 



Root and Tuber Crops in Trinidad 
and Tobago 
Anthony' Seesahai* 

Introduction 

Approximately 1563 hectares of land are under root crop production in 
Trinidad and Tobago. This production area is expected to increase to 2542 
ha in 1986 with most of the increased land resulting from a significant 
increase in cassava (Aanihot escuh'nta)cultivation. Most of the root crops 
are grown in Nariva and Mayaro, followed by St. Patrick, Caroni, 
Victoria, and to a lesser extent, St. Andrew, St. David, an(l St. George. The 
root crops which occupy tie majority of the land areas are cassava and 
dasheen (('olocasiaesculenta var. e~scuhnta) ([able I ). 

Table 1. Area under root crop cultivation (ha) in different counties, Trinidad, 1984. 

Swkeet 
County a Ya|s polato Da)a;heen Idldoc Iannia Iotal 

St. Patrick 139 35 36 35 31 13 289 
Nariva. Mavaro 36 28 I) 3P0 8 7 389 
Caroni 130 (10 60) 15 40 44 349 
Victoria 9) 67 44 22 63 22 308 
St. Andrew, 

St. David 43 10 46 II 4 6 12) 
St. (icorge 45 10 20 21 6 6 11)8 

Total 483 21)) 216 404 152 98 1563 

SOtJR( : MAIH', Extension Di n tjrfc-,ioi 

* Ministry of Agriculture, Land and Food Production, Crop Research Division, Centeno, 
Trinidad and Tobago. 
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Sugar cane lands, abandoned croplands, and some areas of cultivated 
croplands are all available for root crop cxpansion. The government­
owned sugar cornmpanics irintenld to plant 500 ia to root crops over the next 
10 vears. 

Farm Characteristics 

Data obtairncu from the Food and Agriculture Organization ofth, United 
Nations (FAO) indicate that the si/c oflarms producing specific root crops 
varies irllle countiCs. (ienerallv, average farm si/es are: cassava 2-6 ha; 
yarns (lI)i,.A((rv'j spp.) 2-5 hai s\wct pot ato (lpol()(l'oa artalas) 2-4 ha; 
dasheen 2-4 ha: ctltoc ( o( asia 1'.c'lh'rtavar. (utiquorufl) 1-2 ha; and 
tannia ( \ant'tm .sa,'ittiflitun) 0.05-1 ,A\V rage farm si/e in theso ha. 
County of(C.trroi tar cassava is 2.2 ha, s\ cet potlto 1.4 h . dashcen 0.9 ha, 
and edd t)C0. ha. lhe totil numnbCr oftalls-S producing root crops was 70. 

The 1)X2 Agricultural ('Censis indicated that the number of holdings in 
Trinidad and Iohag cultivating root crops was 5045 occupying 2124 ha of 
which 438 I holdings ( IX74 ha) werc in I rinidlad and 664 holdings (250 ha) 
were in I ohago. 

Many root crap larncrrs cultiatc tree crops and vegetable crops and 
raise livestock such as goats, sheep, poultry, cattle, and pigs. Some areas 
are specialicd in the production of a single root crop, e.g., dashcen 
productioni in the Rio (lar. Nariva May:kro, and Navet areas. On these 
root ciop "arms a number of other enterprises rmlaV exist but to a lesser 
extent thall on other load crop aris. 

The major cropping system in which root crops are grown is mixed 
cropping which includes the simultaneous cuiltivation of fruit trees, 
bananas. plantains, grain legullnes, an vegetables. In lowland areas 
wherever dashcen is planted, it is grown in monoctlture. There are a few 
farrmers in each cminty who hac large holdings i] practice monoculture 
'or CaSSalva, LdoC, aid swect potlato. 

Socioeconomic Patterns 

The percentage of tihe labor force involved in root crop production is very 
low in relation to the percentage of tile labor force involved in agriculture 
because of low wrges paid arid low price, paid by retailers for imported 
root crops Iram other Caribbean islands. 

Most farmers producing root crops are either in the low or middle 
income brackets. Data on 162 farmers who were willing to enter 
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contractual arrangemiwnts for growing cassava with the Food and Agricul­
ture Corporation (FAC) show that: 154 wcre male; 94 were part-time 
farmers; 30 were renting land; 27 had leased land; 92 had freehold land; 
and 13 had other types of tenure. Seventeen farmers were 30 years old or 
under; 85 were 30-49 ycars old; 60 wc:e more than 50 %carsold; and the 
average farmer's age was 40 years. In an interview sample of root crop 
farmers not growing cassava 241'i were Linder 30 years old, 53%', were 30-50 
years old; and 23Y7, were over 50 years old. Ninety-two percent were males 
of whom 67,.j, were [ull-til c farmers. 

Root and Tuber Crop Production and Constraints 

I)omestic root crop production in Trinidad and Tobago for the period 
1978 to 1982 indicates a decrease of more than 50(,'T in total domestic 
production for all root crops ('lable 2). [able 3 prese nts data on hectare 
yields of individual root crops in Trinidad and Tobago. 

The production of individual root rolps at regional (county) and 
count *,,levels is presented in Table 4. At the country level more dasheen 
was uroduced than atnv other root cro p while dasheen and cassava 
accounted for 63.7"(' of the total root crop prodUCtion. The three counties 
which prodUced the m ost root crops were C'aromi, Victoria, Nariva, and 
M avaro. 

A Stirvcv condocted by the Ixtcusion l)ivision ol the Ministry of 
Agriculture, LaMlds anid Food Prodt:t'il( Xi .A I F-I) in 1982 identified the 
folloing tnit.jor colnstrtints aftecting toot crop expansion: 

lPraedial larceny and scarcity of' farm labor: 

Marketing and storage prohlems; 

Poor transportation from lield to market, pests and diseases, and 
inlalequatC land preparation; antI 

Poor planting material (partictlarly important for cassava and sweet 
potato). 

The Food and Agricultural (Ciporation (FA(') is currently offering an 
attractive price of 'IIT$S1.75-SI1.87 kg' for cassava. In addition, it is also 
purchasing daslicc n with future possibilities of yam, eddoe, tannia, and 

1. -xchange rate: J-t S1.00 = US$0.42 (1984). 

http:IIT$S1.75-SI1.87
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1982.Tobago, 1978 to 
of root crops, Trinidad and 

2. I)onestic production (t)
Table 

Year 

1982
41 0
1981 2 6
1980
C rop 19791978 


4300 4100 2662 
Cassava 4600 4500 

3682 3518 12743682 3846 

2068 966 

Yams 

Sweet potato 2586 2227 2168 
4515 4092

5625 5114 4659
D)asheen 12332889 28132940 2991lEddue 

375Tannia 1591 1364 1250 

18948 18180 10602
21024 20042Total 

Trinidad ,andTobago. 

SOt 1(C,l). Ntistl, ol Agriculurc, I.ands and Foud Production. 

Tobago, 1982. 
county, Trinidad

yields (kg/ha) by and 
Averagelable 3. 

Sweet 

potato i)ashcc Eddo T0anna
Cassava YamsCount\ 

40(1 45003000 50005000 4500 
Narva, aaro 2000 5000 8(00 3000 

Carirt I1000 K006 600(1 100M) 1201 4001 

10366 8234 11561 9333 85) 

St. Patrick 5000 41110 

Ctom 1545 
V ic t aIi 211 20 
St. ,\nte,

St. I)a idk 13111 11)00 10( 1200 1200 2500 

St. (ieoigc 3200 20() 2400 3500 21(g) 2600 

418354396377428951445508Acragc Ielhl 
t | l ' 

iiO l. I inidad 
SotR 't tnd;hago.ioodII 1Intii1 t Nld, II .\gIICuItUIC.ald 

and lobago, 1982. 
crops by count), Trinidad

of rol 
Fable 4. production (t) 

;t Ya wpeto lFh c lddoc l annia Total('otm ', a a S Sweet 

Couitt~ 

St. I'ati ick
Nai,,a. a\ n 

assavait 
545

25 

alnts 
1113 

46 

pol~tI 
78 
13 

a stei 
(67 

22108 
124 

29 
59 

5 

Io1076lnnd 
11176 
2326 

(CarollVcttota 1056875 41111(695 
36)494 

1500169 
48(1
588 

1611
128 

3956
2949 

St. ASt. 1) vtltitl 49,35 1 13 I
11 

10 
13 

89 
20 

St. (icorgc 

Total 

112 

2662 

21 

1274 

15 

966 

35 

492 

II 

1233 

13 

375 

2)6 

10602 

ot I rttidad nd tohagi.5()1 It'I" Minity o AgricklltkcI.tt. l s and I ood l'r 

http:AgricklltkcI.tt
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sweet potato purchases. These FAC activities should remove the marketing
constraints as well as provide transport for the produce to the market. 

Credit is not difficult to obtai n especially from tile contractual 
arrangements offered by FAC. ' he Agricultural Dkcvelopment Bank 
(ADB) considers root crops to rank secono in importance to rice as a 
commodity for obtaining credit (Table 5). 

The production costs for mot ro ot crops on a con fmerical scale arc very
high bCLa use of the high wal-c rates and chemical costs. I)ata on 
production costs for recommended technologies are presented in Table 6. 
Only one set of production costs was obtained for small farmers and is 
presented in Table 7 which lists the production costs for yams. 

Marketing and Constraints 

Wholesale and retail prices of most root crops as presented in Table 8 and 9 
indicate increasing prices tip to 1982 and slowly declining thereafter. 

Most of the root crops produced locally are sold on the fresh market. At 
the local commutlnity level a small 	quantity of cassava is processed into 
farine. 

Table 5. Priority ranking, of rcomnmooities for national 
foo(d Secrity, Trinid(JI at] "'ol)ago. 

Year 

Cornrnolity group 19S4 1985 

Meat and 11e1al protducts 4 7 
Rice 2 	 I 
Milk products 3 8 
Roots andt starches 1 	 2 
Fish and 	 hyproduets 5 3 
Vegetables 6 4 
Fruits 7 	 6 
Pulses 8 	 5 
(oltee 9 10 
Sugar and syrups 10 9 
Table eggs I I 	 I I 

a. Ilight.st priority r t (ri1t);], ist prlonit rainkirig (I1 . 
SOt;R(l: 	 Perstmial ,conlluni,.iat s with Agri.niulttal lute,.l­

opIn,.' it flaitk. 

http:Ilight.st
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Table 6. Production costs (TTS ha) of root crops at recommended technologies, Trinidad 

and Tobago. 

Sweet 

Operation Cassava Yarns potato Dasbeen Tannia 

Land operation 1,163 623 723 880 623 

Planting. propagation 
(and staking for yarns) 638 6,240 1,568 4,287 3,593 

Fertilizing 865 849 1,155 1,000 543 

Weed control 493 338 779 569 644 

Pest and disease 
control 210 335 1,391 0 0 

Harvesting 978 2,480 1,200) 600 1,000 

Cleaning, packaging, 
bagging 480 974 647 1,960 647 

Transportation 180 1,000 840 816 840 

Land rental 100 100 100 110 10 

Total working­
capital investment 5,107 12.939 8,413 10,212 7,990 

Interest on working capital 153 389 249 259 226 

Total production costs 5,260 13,328 8,652 10,471 8,216 

a. Exchange rate: "lS1.0: t.SS0.42 (1994). 

Fable 7. 	Production costs (TT$ha)" for a small yam­
farmer, Trinidad and Tobago. 

Operation 	 Cost 

Land clearing 25 

Plowing 35 
Rotary hoeing 25 
Banking 20 
Labor for platting 60 
Chemicals and their application 64 

Planting materials 175 
Labor for harvest 200 
Transportation 25 

Cleaning and graling 100 

Total 	 729 

a. Exchange rate: TIS1. = US$0.42 (1984). 

http:t.SS0.42
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Table 8. 	 Wholesale prices (TTS/kg), of selected root crops, Trinidad ar:J Tobago, 1977 to 
1985. 

Root and Tuber Crops in Trinidadand Tobago 

Year 

Crop 1977 1978 1979 1980 1981 1982 1983 1984 1985h
 

Cassava 0.73 0.87 1.16 1.64 1.95 3.01 2.74 2.14 1.97 
Lisbon yarms 0.82 1.14 1.16 1.09 1.46 3.00 2.17 1.17 1.14 

Other yams 0.97 1.13 1.15 1.78 3.31 2.24 2.34 2.64 

Sweet potato 1.15 1.19 1.75 1.85 1.88 2.06 1.61 1.72 0.99 

Dasheen 0.77 0.95 1.26 1.66 2.04 1.83 2.22 2.04 1.64 

Eddoe 0.86 0.87 0.97 1.24 1.32 2.13 1.87 1.77 1.00 

Tannia 1.01 0.93 1.06 1.40 1.84 1.99 2.56 2.81 2.29 

a. xchange rate: 'F100)= US$0.42 (1984). 
b. Data for January to March 195.
 
SOt) RCE: Ministry of Agriculture. I.and' ant l:ood Pro(duction. I rinidad and I o)hago.
 

Table 9. 	 Retail prices ('l'T$/kg) of selected root crops,'Trinidad and Tohago, 1977 to 1985. 

Year
 

Crop 1977 1978 1979 1981) 1981 1982 1983 1984 1985h 

1.70 2.43 31
Cassava 1.08 1.33 2.24 3.92 3.83 .-. 3.06
 

:.isbon yarns 1.15 1.65 1.87 2.31 2.58 3.84 2.76 2.62 2.20 
Other yarns 1.37 1.60 1.98 2.43 3.52 2.55 2.40 2.41 

Sweet potato 1.63 1.68 2.26 2.14 2.58 2.85 2.41 2.70 2.05 
l)ashcen 1.26 1.39 1.98 2.56 2.56 2.56 3 22 2.52 2.27
 

Eddoc 1.39 1.50 1.86 2.41 2.68 2.92 2.77 2.77 "..06 

Tannia 1.46 1.45 2.08 2.49 3.23 2.68 3.56 3.89 3.67 

a. Exchange rate: 1-151.00 U- 1984).1;S$0.42 
b.Data for January to %larch19X5.
 
SOURCE: Ministrv of Agriculture. Lands and Food Production. I isall mdlobag".
 

The FAC is presently setting up a plant to produce frozen cassava. The 
processes involve washing, trimming, peeling, cropping, dipping, bagging, 
sealing, blast freezing, and frozen storage. There is one other entrepreneur 
located at Trincity, North Trinidad, who is also setting up a factory for 
producing frozen cassava. 

More that, S0% of local root crop production reaches the local market as 
cleaned fresh tubers. Discussion with FAC revealed that there is a high 
consumtC. demand for the frozen peeled cassava product and the local 

http:1;S$0.42
http:1-151.00
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market should be able to consume all of the frozen product that FAC can 
produce. The rated capacity of the FAC plant is 4000 kg/hr or 32,000 
kg/day. Assuming a loss of 75%, the output of frozen product per day is 
8000 kg/diy. 

Major marketing areas are located close to all root crop farms. 
Distances may range from 2 to 180 km depending on which market the 
producer prefers. However, the distance from the main root crop
producing areas in the southern part of the country to the Port-of-Spain
Central Market, where most wholesale transactions occur, is approximate­
ly 161 km. 

The domestic demand for root crops in Trinidad and Tobago is given in 
Table 10. Large quantities of sweet potato, dasheen, and eddoe are 
consumed in the fresh state. The total demand for roots appears to 
fluctuate: in 1980 the demand was over 8414 tons decreasing to 2566 tons in 
1982, and increasing again in 1983 to 5512 tons. The demand for fresh 
cassava is low because of its perishability. 

Factors serving as constraints on the domestic demand of root crops are: 

Lack of adequate processing facilities to produce and market products 
acceptable to consumer both andthe in taste cost; 

Lack of varieties amenable for processing into desired products; 

Erratic supply of root and tuber crops throughout the year; and 

Inadequate price and import controls, especially for white potato, that 
restrict markets for local root and tuber crops products. 

Table 10. Domestic demand (t) of root crops as a fresh product, Trinidad and Tobago, 
1978 to 1983. 

Year 
Crop 1978 1979 1980 1981 1982 1983 

Cassava 4 4 4 5 39 58 
Yams 
Sweet potato 
Dasheen and eddoe 
Tannia 

556 
1327 
1430 
734 

669 
1027 
1959 
623 

814 
2389 
4037 
1170 

634 
1164 
1647 
111)0 

167 
463 

1430 
467 

1118 
1435 
623 

2278 

Total 4051 4382 8414 4554 2566 5512 
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Government Policies 

The White Paper on Agriculture is the basic policy framework for the 
development of agriculture in Trinidad and Tobago. The agricultural 
sector is now at its crossroads. This is reflected in the rationalization or 
diversification of sugar cane croplands, a receding oil economy, and 
increased levels of unemployment. Emphasis is now being placed on 
agricultural development, reducing the food import bill by import 
restrictions, and increasing domestic production. 

Considerable quantities ofenergy-rich agricultural products are import­
ed into Trinidad and Tobago (Table I1). Indeed, the largest components 
of the food import bill in descending order of importance are cereals and 
cereal preparations, fruits and vegetables, meat and meat preparations, 
and dairy products and eggs. White potato is one of the major staples 
imported and competes directly with root crops because of its low price, 
adaptability to various preparations, year-round availability, and taste. 

Although root crop, pulse, and vegetable production are the largest 
industries in domestic agriculture, substitution of some of the energy-rich 
imported products, especially the white potato, by local root and tuber 
crops depends on restricting imports of th white potato (which the 
government will not at present consider); making available processed root 
crops which are easy for the housewife to prepare and use, and selecting 
varieties with characteristics which can easily replace other products, e.g., 
fried dasheen chips instead of fried potato chips. 

Table I1. 	 Imports(kg) of energy-rich agricultural pro­
ducts, Trinidad avd Tobago, 1983. 

Product Quantity 

Dururn wheat 23,844,000 
Other wheat and rneslin 44,634,559 
Barley 14,290 

Oats 484,826 
Maize 30,770,073 
Other cereals 223,893 
Rice in retail pkts. 30,744,807 
Rice in bulk 33,068,042 
Wheat flour 1,054,525 
Maize flour 483,479 
Flour of other cereals 481,119 
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In 1985 domestic subsidies were removed from nearly all agricultural
produc.s. In 1981 the agricultural program had allocated 64% of its budget 
to the export crops of sugar, cocoa, and coffee. Sugar received a subsidy of 
TT$300 million on a total budgetary amount of TT$502 million. Items 
such as rice, flour, cooking oil, milk, and poultry meat received 13% of the 
subsidy funds. 

Domestic agriculture, i.e., poultry, vegetables, pulses, and root crops,
received only 25% of the government's subsidy on food and agriculture of 
which poultry received 70%. In earlier years there was little impact of 
government subsidics on domestic agricultural production especially on 
roots and tubers. 

Recently, reports on new marketing arrangements for primary agricul­
tural products and livestock have led to the meeting of the Standing 
Committee of Ministers responsible for agriculture within the Caribbean 
Community (CARICOM) systems. From this meeting appropriate tariffs 
were set for specified agricultural commodities. Root crops fell into a list of 
commodities that will be subject to free intr:iregional trade and for which,
it is hoped, rates of external tariffs will be increased as from June 1985. The 
agreed duty rate for root and tuber crops is between 30 and 35%. 

The future direction of government policy for the importation of energy­
rich agricultural products must be considered under the broader umbrella 
of the domestic agricultural sector transformation objectives, namely: 

Increasing self-sufficiency in food; 

Improved resource allocation to agricultural production; 

Reduction of price and income stability; and 

Increased average level of farm prices and income. 

The nutritional and food security approach implies the selection of 
agricultural enterprises for development and the allocation of promotional 
incentives for the product. Subsequently, the govenment may decrease 
the importation of energy-rich agricultural products as the domestic food 
sector is rejuvenated. The recommendation, in fact, is to establish one or 
two government institutions charged with the responsibility of developing 
large-scale ccmmercial enterprises in the areas of cereals, oil seeds, pulses,
and livestock feeds. The trend toward [he diversification of sugar cane 
lands into traditional crops and the need for reducing the food import bill 
are strong indicators of the government's positive approach to self­
sufficiency. However, it is not easy to quantify the government's policy, 
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and the future direction of such policies will depend greatly on the presentlevel of output in agriculture, the world marketing-system, and the world 
oil prices. 

Credit for root crops ranks very high in priority when compared withother crops -second to rice by the Agricultural Development Bank.Production incentives center mainly on cassava where farmers can enterinto a contractual arrangement with FAC at a guaranteed price for freshcassava tubers. Other production incentives operate for various other rootand tuber crops but the price offered to farmers will depend on the currentmarket prices. FAC and the MALFP extension personnel will monitorprices closely and advise freely on the agronomic requirements of these
agricultural crops. 

Research, Training and Development 
See Fable 12 for the institutes involved in root and tuber crop research. 

The government, in recent years, has tended to allocate smallerproportions of funds to root and tuber crop research in comparisonhigh-priority crops such to 
as grains (rice) and legumes. Wages and salariesaccount for a high proportion of funds allocated to root crop research. 

In 1985 I'WI allocated TTS89,363 (salaries included) to root crops, andTTS700,000 to other crops. MALFP at the Central Experiment Stationallocated TT$10,000 (not including salaries) to root crops andTTS12,910,55 7 to other crops. CARDI had an allocation of TT$290,000
for root crops which included the salaries of various professionals, field
workers, and supplies and equipment, and had no fixed allocation for

other crops.
 

For cassava, research emphasis will be placed on the collection,multiplication, and selection of local and foreign germplasmintroduction and theand agronomic evaluation of local and CIAT cultivars.Cassava intercropping studies and studies on cassava bacterial blight willbe undertaken along with preliminary investigations on storage systems,physiological factors controlling yield, and the mechanization of cassava 
harvesting. 

Research on sweet potato will emphasize the bulking of improved sweetpotato cultivars and their evaluation for nematode susceptibility, thecollection and screening of germplasm, and agronomic evaluation studies
of promising cultivars. 
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crop research. Trinidad and Tobago.
rable 12. Institutes and research staff in root 

TotalFull time Part timeFunctioninstitute-' 

MALFP 

3 13 16
Research organizationCES 

El Carmen Developmental research 	 I 

1ICADP Developmental research 	 2 

I
Extension Developmental research 


Division
 

1 2 3
Research organiiationCARDI 

53 2Research organizationCaroni 

FAC Research and development.
 
6 I 7


and marketing research 

I I 
CIBC Biological control 

2 2
Research and developmentCARIRI 


12 12b
 
Research and development,UWI 

teaching, postgraduate training 

c
14 36d1 49 
Total 

(Centa t vperiflt Staton, ('enteno (CES); 
NIAIIl. (t'ltmgua~tratttzsAgi emlltmitl t)che W(Al u11a. Acrotnyms !tilehol ,ligtm11,ttutc areMAt.I'. 

opincult I'miect )S');( 11-11"ltth Institute ot 

et.c.midIl()e tte(CAR 1I).ucm n',it
Iiological C('ntoo('ltt(. S. Augut~me.c.mr,heatn R 


Caribbe n Indutrial ReearchI slitt
tei( A R I. 

b. 	 Excludes graduate students.
 

Ph 1) 1 M.Sc. j1; B.Sc. 1i1;Diplomas (6).
 
c. They have tiletilo" ng qualdd-caitwll,: 

it.Sc. (3);I)iplomas (2).
d. 'they have the totlh-v igqualificatt s: 	 ,h.I) 1p)),%ISc 112). 

Yam research will include the agronomic evaluation of growth and yield 

of selected cultivars, and the establishment of virus-free,
performance 
White Lisbon yam planting-material using tissue culture techniques. The 

and identification
collection of local Cush Cush cultivar germplasn of 

varietal characteristics will be performed and virus-free planting material 

will be introduced to farmers. Dormancy studies and attempts to extend 

the shelf life of yams will also be ttndertaken. 

Aroid research will be centered on the collection and evaluation of aroid 

on the determination of levels of 
germplasm for increased yields iund 

bacterial, nematodal, and viral diseases found in aroids. Trials to extend 

the storage life of selected aroids will also be undertaken. 
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Two farmer-training courses on root crops are normally offered. 
Courses are usually one wcck long and briefly cover the agronomy of 
cassava, yans, sweet ldpotato, an he aroids, and aspects of marketing, 
disease control, harvesting, grading. and storage of root crops. 

The 1-x tension I)cpaitment also offered one-day courses in different 
counties during different months in 1985. The courses covered the topics 
mentioned in the farmer-training courses above. 

A new single-crop training course dealing with specific areas only is now 
being drawn LIp for county extension of ,icers. These courses will last for 
two days and arc scheduled for Jutine 1985. Subject areas include tlVe 
identification and control of cassava bacterial blight, agronomy of 
cassava, and the mechani/ation of' cassava production. 

Developmental Projects 

National developmental projects can be divided into three main categories: 
research; state enterprise; and farmer education. 

The research development projects have I policy and review committee 
responsible for monitoring tile projects to avoid Wasting funds and 
duplicating projects. 

State enterprisc projects are mainly under the control of the Caroni and 
Orange Grove companies who adopt recommended technologies for large­
scale plantations, particularly for cassava production. 

The farmer educat ion project is mainly Under the control of FAC which 
advises contracted farmers of their agronomic requirements and marketing 
arrangements. FAC is assisted by research personnel and extension staff 
who conduct training programs and onfield visits. Extension stations are 
also required to conduct small-plot demonstrations and assist farmers in 
obtaining clean planting material. 

Quarantine Regulations 

Quarantine regulations for root crops are the general regulations which 
require that imported planting material must be: 

Free from pests and diseases; 

Free from soil; 



182 Root (rop.s Producionl and Research in the ( toti/', 

Accompanied by a phytosanitary certificate; and 

Inspected by a qualified officer on arrival. 

Part IlI of these regulations stipulates that root crops "from the British 
West Indies shall not be imported into the colony unless they are 
accompanied by acertificate delivered by an official of the plant inspection 
service of the country of origin stating that they have been examined at tile 
port or place of shipment and that they'and their containers are reasonably 
free from trash and soil"( MAl.FP). 
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Spanish Summary 

Cultivos de Raices y Turctwlos en Trinidad y Tobago 

Se anali/an lit oferta v dernanda de cultivos de raices y tub&rculos y sus 
productos en Trinidad lobago abarcando caracteristicas de it tierra 
sembrada, sistCm as i cultivo, rctdiric ntos, perfil socioccon6mico dc los 
productores. volLirncn, costos 5 lirnitaciones de lIa producci6n, y rnercadco. 

Se presentai lais politicas gubernainentale., relacionadas con la produc­
cioi de cultivos dcl raices incluiycndo las pertincntes a la itnportaci6n de 
productos agriciilas con un alto contenido encrgtico, los subsidios 
d1otriesticos pat a los consUmidorcs, los imptiestos dc importaciOn y
exportacion, Vlos cieditois c incntivos para la prodUCci6n dC cultivos de 
raiccs y tuib,,rculos. 

Fn relaci6n con li investigactin sobre ctltivos de raiccs v ttubIrculos se 
indican el niimcro v tinm (It-1intitticiones involucradas, el personal, el 
presupoesto.Ia cipacitacir'rn a ttivCl taCional, los proycctos para el 
(csarrollo nacional v regional (usando lIa tecnologia recomendada), y las 
rnedidas de cUareCilteii. 



Root and Tuber Crop Programs at the 
University of the West Indies 
Theodore U. Feriusonand L.A. Wilson* 

Introduction 

The Faculty of Agriculture of the University of the West Indies has been 
involved in research, development, and training activities on tropical crops
from its inception in 1960 when it succeeded the Imperial College of 
Tropical Agriculture. The Faculty's Root Crop Program was launched in 
1967 as a multidisciplinary research effort and marked the beginning of a 
new phase of research ol root crops not only in the Caribbean, but 
worldwide. 

Prior to 1967 research sas conducted at the Imperial College of Tropical
Agriculture. Research projects undertaken during the period 1955 to 1960 
by H. G. (hoding and T. ('hapman included the selection of sweet potato 
(ipomova thatatus) ckIltivars 049 and ('9 (049 is still an important cultivar)
and improved cult ivars ofvais ( l)i+. corea alata)ald tannia(.Vanthosona 
sagitt(ifiull. These two worker,. were also rcsponsible for pioneering the 
use of growth analysis as a tool for investigating yield mechanisms in 
tropical root crops. Investigations on yam storage anl the mechanism of 
tuber dormancy were also initiated during this period. 

During 1960 to 1967 work was conducted on the incompatibility 
problem in sweet potato hybridi/ation by B. Williams and F. Cope. The 
use of growth analysis for studying the yield mechanism was extended by
P.H. tlaynes, .1.A. Spetce, and C. Walter and the agrolorn, oIfroot crops 
recei ed considerable attention front '. H. Ilavnes and S. Thomas. 

Rescarch activity and interest shown by Ficultv stall during the 1960's 

Theodore t;. I'ecgusoll is the head of the IDcpaitimcnt (l ( rop Science, -aculty ol
Agriculture, tUnive ,ity of the West Indies. .. A. Wilson is a professor of ciop science,
Faculhy of Agriculture, Unisersity of the West Indies. 
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resulted in the establishment of the First International Symposium on 
Tropical Root Crops in April 1967 in Trinidad. Since then there have been 
six further triennial symposia the most recent of which was held in 
Guadeloupe. It should also be noted that following the First International 
Symposium a considerable level of intere:;t in root crop development was 
generated on an international level. This interest was responsible, in part, 
for the development ofthree international centers and the realized need for 
root crop research in the tropics. 

From 1967 until now research on root crops in the Faculty of 
Agriculture has been codlcted undcr the supervision of the Root Crop 
Program. This program is multidis;ciplinary in nature and is included 
within the traditional departmental structure of tile Faculty. A research 
staff known as the Regional Research ('enter (RRC) and teaching staff 
were included within the Faculty during 1967 and 1975. In 1975 the RRC 
separated froni the Fact, lty to form the Caribbean Research and Devel­
opinent Institute (CARI)1). 

Research, Training, and Development 

The Root Crop Program has undertaken major research for yams, sweet 
potato, cassava (A)anihot ,.cue'nta), potato (Solarum tu/)rosumn), and 
the aroids (particularly tannia). The major disciplinary areas of research 
have been agronomy, physiology, biochemistry, mechanized cultivation, 
economics of production, postharvest storage, and processing. 

The Program has reccived significant funding from the Rockefeller 
Foundation (1967 to 1970), the International l)evelopment Research 
Centre (II)RC), (1970 to 1974), and the Government of Trinidad and 
Tobago (1979 to 1985). 

The maj or achievements of the Program have been: 

Agronomic reviews ol root crop production in the Commonwealth 
Caribbean region. These studies described and quantified the major 
factors limiting the development of root crops in the region: 

Undcrstanding the mechanisms of growth, development, and yield of 
yams, sweet potato, cassava, and tannia, including absorption of 

nutrients, effects of mineral nutrition on tuberization, physical soil 
factors, and flowering; 
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Selection or development or both of improved cultivars of yams, sweet 
potato, and cassava and their release, and the identification of 
improved tannia germplasm; 

Development of improved systems for the mechanization of root crop 
production, e.g., soil preparation, planting techniques and equipment, 
harvesting equipment, and staking in yams; 

Studies of tuber growth against soil resistance in yams and quantifica­
tion of cassava yield performance on soil types with different physical 
properties; 

Development of packages of cultural practices for the cultivation of 
yams, sweet potato, atid cassava; 

Studies on the dormancy mechanism in yams, cassava, and sweet 
potato: 

Development of improved yam storage methods. The most recent 
development involves the use of gibberellic acid (GA,) to suppress 
sprouting and extend the dormancy period; 

Development of new processed products from root crops, e.g., instant 
yam flakes and sweet potato flour for bread making and breakfast 
foods; and 

Development of unit process technologies, e.g., lye peeling of yams for 
instant vani-flake manufacture. 

In addition to the above achievements in research and development, the 
Faculty of Agriculture is involved in significant training activities on 
tropical root crops. In fact, postgraduate training forms an integral part of 
the research program and a large number of students have conducted their 
thesis research in areas listed in the above section. Since 1967 a total often 
students have received the degree Ph.[). and a combined total of 16 
students have received 1i .Sc. or N1. Phil. degrees in the area of tropical 
root crops. These graduates are now widely dispersed in the Caribbean (13) 
and internationally (13). A large number of our B.,Sc. undergraduate 
students also pursue their final-year research pro.ects on tropical root 
crops. 

The Faculty has been actively involved in organizing regional workshops 
and conferences aimed at highlighting the problems of root crop produc­
tion and utilization in the region. The First Caribbean Regional Workshop 
on Tropical Root Crops was held in .amaica in 1983 and the proceedings 
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were published. This workshop was cosponsored by the Food and 
Agriculture Organization of the United Nations (FAO), the International 
Institute of Tropical Agriculture (IITA),and the Government of Jamaica. 

The Faculty is also engaged in the publication of extension bulletins of. 
various aspects of root crop production and utilization. Staff of the Root 
Crop Program have contributed to the annual inservice extension training 
Courses and to tile ('aribbean Agriculture Extension Project activities in 
the Windward Islands, L.eeward Islands, and Belize. 

Scientists in the Root Crop Prmgram have served on the boards of 
international institutions as consultants and as officers of the International 
Society for Tropical Root Crops. The Faculty is developing links with 
international centers recently an agreement was signed with IITA and a 
work program harbeen developed f'i .amaica. 

Constraining tactors inl the areas of research, training, and development 
include tile unavailability of funds for essential capital eq uipment. This has 

resulted in deteriorating conditions of existing laboratory, greenhouse, 
and field facilities f-orexperimentation in the Faculty. In fact, intermittent 
operational Iundiig for research and training has led to the abandonment 
of projects at critical stages of development. There is a limited capacity for 
locating specific rcsearch within the region and a limited number of 

support personnel for the editing and preparation of outreach material. 

Currcrt and LituirCresc;Irch activities will be centered on germplasm 

coliect )ioand cultivar evaluation of yains, sweet potato, cassava, dasheen 
( 'olota(iaCsCIie/ta),and potato. Studies have already started for yams, 
sweet potlato, and cassava. Recent additions to the germplasm collections 
have come rom IITA and the Centro Interzmacional de Agricultura 
Tropical I(CIA I).The programs for potato and dasheen are now in their 
initial stages and the Faculty proposes to increase its germ plasm collections 

significantly in tile near luturi. 

The project for improved propagation systems for /). rotutdlataand D. 
caie'ne'is is being developed in association with I IA, "he ,Jamaican 

Ministry of Agriculturc, and the Christiana Potato Growers Association 
of Jamaica. 

Other fltulre research ar,.s will include:" 

Rapid propagation and seed production in potato; 

Physiological studies on the growth, development, and yield of root 
crops; 
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Selection for resistance to Megastes grandalis in sweet potato; 

Control of anthracnose in yams; 

Mechanization studies in root crops; 

Minimum-tillage studies for the production of root crops; 

Agroeconomic studies on root crops in the Caribbean; 

Selection of sweet potato cultivars for intercropping systems; 

Studies on dormancy mechanisms in yams, cassava, and sweet potato; 

Extension of storage life of yams and cassava tubers by preharvest and 
postharvest treatments; and 

Improvement ?.nd development of commercially-feasible processed 
root crop products. 

Spanish Summary 

Programas de Cultivos de Raices y Tub~rculos en la Iinhersidad de West 
Indies 

Se describen el trabajo ilevado a cabo sobre cultivos de raices por la 
Facultad de Agricultura de la Universidad de West Indics. v la creaci6n en 
1967 del programa de cultivos de raices ,de lit misma facultad. Los princi­
pales cultivos investigados son el fiame, lit batata, lia yuca, lia papa y los 
aroides (particularmente el ocumo). 

Los mayores logros del programa han sido la definici6n de las limitacio­
nes al desarrollo de los Altivos de raices en la regi6n, el entendimiento de 
los mecanismos de crecimiento de flame, batata, y'uca y ocurno; la selec­
ci6n, desarrollo y vulgarizaci6n de cutivares; ]a creaci6n de sistemas 
mejorados para la mecanizaci6n de la producci6n de cultivos de raices; 
estudios del crecimiento del tubtrculo y raiz en diferentes tipos de suelo y 
del letargo en los cultivos de raices tropicales, yel desarrollo de paquetes de 
pr~cticas culturales, mtodos mejoraclos para el almacenamiento del 
flame, nuevos productos procesados a partir de cultivos de raices y unida­
des de tecnologias de procesamicnto. 

Se mencionan las actividades de cooperaci6n internacional y de capaci­
taci6n, se indican las limitaciones de la investigaci6n, capacitaci6n y 
desarrollo, y se presentan las propuestas para las actividades de investiga­
ci6n sobre cultivos de raices. 



Root and Tuber Crops in the Caribbean 
Theodore U. Ferguson* 

Introduction 

The countries covered by this study are highly heterogeneous and consist 

of a number of denscly populated Car.ibbean islands and sparsely 

popuated mainland countries. The island countries are Antigua and 

Barbuda, the Bahamas, Barbados, Cuba, Dominica, the Dominican 
Republic, Grenada, Haiti, Jamaica. Montserrat, St. Christopher-Nevis, 
Sc. Lucia, St. Vincent and the Grena,.:nes, and Trinidad and Tobago. The 

mainland countries are Belize, Guyana, and Suriname. 

Table Igives some basic physical and economic data for these countries. 

The 17 countries have a combined population of"27.8 million inhabitants. 

Cuba has the largest population (9.9 million) followed by the Dominican 

Republic (6.2 million) and Haiti (6.1 million). The only other countries 

with populations of over one million are Jamaica (2.1 million) and 

Trinidad and Tobago (1.1 million). Among the smaller countries are 

Montserrat (12,oO(,), St. Christopher-Nevis (44,000), Dominica (75,000), 
and Antigua and Barbuda (77,000). 

The total land area of all 17 countries is 622,000 square kilometres (kiM2) 

with Guyana being the largest with an area of2 14,970 km 2 and Montserrat 

the smallest with an area of 104 km2 . The countries contrast sharply in 

population density. Barbados is the most densely populated with 574 

persor:s/km2 . Grenada has 344/km 2 , followed by St. Vincent and the 

Grenadines (329), Haiti (220), Trinidad and Tobago (220), St. Lucia (204), 

and Jariaica (190). At the other extreme are Suriname with 2 persons/km 2 

and Guyana, Bahamas. and Belize with 4, 6, and 7 persons/km2 

respectively. 

Department of Crop Science, The University of the West Indies, St. Augustine, Trinidad, 
West Indies. 



Table 1. Physical and 

Country 

Antigua and Barbuda 

Bahamas 

Barbados 

Belize 
Cuba 

Dominica 
Dominican Republic 
Grenada 

Guyana 
Haiti 
Jamaica 
Montserrat 
St. Christopher- Nevis 
St. Lucia 

St. Vincent and 
the Grenadines 

Suriname 
Trinidad and Tobago 

economic data 

Population 
(thousands) 

77 

227 

247 

158 


9.846 
75 


6,247 

107 

797 


6.103 
2,091 

12 

44 


126 


128 

368 


1,129 


on root crop 

Area 
(kin') 

440 

13,935 


430 

22,963 

110.860 
750 


48.734 

311 


214,970 

27,750 

10,992 


104 

264 


616 


389 

163,265 

5.128 


producing countries in the Caribbean, 

Population Agricultural 

density area 


(no./km) (ha in thousands) 

175 11 

6 17 


574 
 37 

7 125 


89 4,992 

100 19 

128 2,730 

344 
 16 


4 1.378 
220 1.395 

190 475 

115 
 2 

164 
 15 

204 
 20 


329 
 19 

2 59 


220 169 


1982-1983. 

Active 
population 

in agriculture 
(% of pop.) 

9.0 
4.5 

16.4 
35.9 
21.9 
30.8 
55.0 
25.0 

43.1 
64.9 

24.9 

10.0 
35.7 


29.5 

-
11.6 
8.6 

Agricultural 
contribution 
(1%of GDp)a 

7.3 

4 .0 b 
7.6 

31.4 
15.7 

30.7 
18.4 
26.2 
22.2 
31.9 

7.5 
4.7 

15.6 

13.8 

17.8 
11.1 
2.5 

a. Data presented for theNear 1981. 
b. Data based on author's estimate. 
SOURCE: UNECLAC. 1984. Agricultural Statistics. Vol. 4. 



193 l'oot and hber Crop. in the Caribbean 

The contribution ofagriculture to the Gross Domestic Product (GDP) is 
variable among the countries. For example, agriculture accounts for over 
25% of GDP in Belize, Dominica, Grenada, and Haiti and for less than 5% 
in the Bahamas, Montserrat, and Trinidad and Tobago. 

Agriculture is a major source of employment among the active 
population in most of the countries. More than 30%1 of the active 
population is employed in agriculture in Haiti (65%1), Dominican Republic 
(55(.'c), Guyana (431;(), and St. Christopher-Nevis (36%). Ten percent or 
less of the active populatian is engaged in agricultural pursuits in Antigua 
and Barbuda (9%), Bahamas (4%), Montserrat ( 10 ), and Trinidad and 
Tobago (8.6%). 

Root and Tuber Crop Production in the Caribbean 

The production of root crops in the Caribbean is estimated at over 2 
million tons (t) giving an average of about 72 kilograms (kg) produced per 
person. All of the major tropical root crops are produced within the 
region. These ,,re yams (Dioscorea spp.), cassava (ilanihol esculenta), 
sweet potato (Ipomoea batatas),and amongst the aroids, dasheen (Coloca­
sia esculenta v;tr. esculh'na), eddoe (Colocafia e'culcnta var. antiquorunm), 
tannia (Xathosoma sagitfi/lium), and potato (Solarium :uherosum). The 
estimated production of these root crops is in Table 2. 

Cassava and sweet potato are tile major root crops produced, followed 
by yams and potato. The aroids are relatively minor crcps, but, as will be 

Table 2. Production of the major root crops in the Caribbean, 
1982-1983. 

Crop Produiction Production 
(t n thousands) per capita 

(kg) 

Cassava 734 26.4 
Sweet potato 551 19.8 
Yams 279 10.1 
Potato 267 9.6 
Tannia 125 4.5 
Dashtc-t 36 1.3 
Eddoe 13 0.5 

Total 2005 72.2 

SOUJRCIE: Compiled by author. 
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discussed, of localized production. Data on the total production ofall root 

crops by country are presented in Table 3. The countries can be grouped on 

the basis of total production: 

Very large producers
 
500,000 t or more Cuba, Haiti
 

Large producers
 
100,000 - 499,999 t Jamaica, Dominican Republic
 

Small producers 
10,000 - 99,999 t St. Vincent and the Grenadines, 

Dominica, Trinidad and Tobago 

Very smail producers 
10,000 t or less Guyana, Barbados, Grenada, St. 

Lucia, Suiname, St. Christopher-
Nevis, Antigua and Barbuda, 
Bahamas, Belize, Montserrat 

rable 3. l'roduction of root crops according to country, Caribbean region, 1982-1983. 

Total root crop Production 
production per capita 

It) (kg)Country 

Antigua and Barbuda 689 8.9
 

Bahamas 
 240 0.9
 

Biarbadous 8,982 
 36.3 
200 1.3
 

Cuba 845,000 85.8
 

Dominica 25,705 342.8
 

Dominican Republic 183,000 29.2
 

Grenada 6,249 58.3
 

Guyana 9, It}0 11.4 

Haiti 674,000) 110.5 

Beliz,: 

97.9Jamaica 204,830 

250 20.8
Montserrat 

St. Christopher-Nevis 869 19.7 

St. Lucia 6,010 47.7 
St. Vincent and the Grenadines 26,182 204.5 

Suriname 3.205 8.6 

Trinidad and lobago 11,602 9.2 

Total/average 2,005,113 

SOtI.(T Conmpiled by the author. 

72.2 
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The intensity of crop cultivation and the total production in relation to 
the country's population are also indicators of the crop's relative 
importance. Data on per capita production were therefore developed and 
are also presented in Table 3. The data indicate that the countries can be 
grouped as: 

Very large per capita producers 
200 kg or more Dominica, St. Vincent and the 

Grenadines 

Large per capita producers 
50 - 199 kg Jamaica, Cuba, Grenada 

Small per capita producers 
10 - 49 kg 	 Montserrat, St. Lucia, Barbados 

Dominican Republic, St. 
Christopher-Nevis, Guyana 

Very small per capita producers 
10 kg or less 	 Trinidad and Tobago, Antigua and 

Barbuda, Suriname, Belize, 
Bahamas 

Production figures do not accurately reflect the importance of the root 
crops' total contribution to the economics of Dominica and St. Vincent 
becaase of he small surface area of these two countries. Jamaica, Cuba, 
and Grenada are other significant, large, per capita producers of root 
crops. 

Root and Tuber Crop Production by Country 

Production of root crops in the Caribbean will next be examined briefly on 
a country basis (Tables 4 and 5). 

Antigua and Barbuda 

The production of root crops in this country is of minor importance. The 
total production and per capita production are estimated at 689 t and 8.9 
kg respectively. The yam D. alata and sweet potato are regarded as being 
important root crops. 

A limited four- to six-month rainfall period restricts the growing season 
in Antigua and only sweet potato is seen as having an increased production 
potential. Antigua is interested in developing an export market for sweet 
potato. 



Table 4. The production of root crops (t) in the Caribbean, 1982-1983. 

Country Yams Cassa a S%%eet Dasheen Eddoe Tannia Potato Total 

potato 

Antigua and Barbuda 273 44 352 20a 689 
a 

Bahamas 6 19 166 29 20 240 
Barbados 4.50 6,) 4.300 122 8.982 
Belize ?()a 

I oa l0Wa 10a 
la 200

a 

Cuba 5,400 330,000 201).0o0 75.0010 
a 

235.000 845.000a 

Dominica 5.010 775 1,480 11.100 7.400 50 25.705 
Dominican Republic 7.000 102.000 35.00) 24.000 5.000) 1S3.000 
Grenada 44h 4.500 271 850 40 140 6.249 
Guyana 1.000 5.001 250 250 2.510 50 501 9.100 

a 

Haiti 1201)01) 265,000 20,01) 9.00) 674.000 
Jamaica 130.607 17.145 24.084 13.220 11.764 8.010 204,830 
Montserrai 38 64 58 90 250 
St. Christopher-Nevis 257 30 SI8 21 36 869 
St. Lucia 713 1,000-a 297 3.000 1.001) 6,01 0

a 

osT. Vincent 

ant thc Grenadines 1.750 3.000 3.197 4.010 9.500 4.735 26.182 
Suriname 371 2.661 75 50a 5(1a 3.205 

a 

Trinidad and Tobago 1.274 2,662 966 4.192 1.233 375 10,602 

Total 27S,706 733.995 551,031 3(,550 13.310 124,792 267,13) 2,005,113 

a. Author' esi rimated gcur.s. 

SOURCES: Author's estimates. 
Countr%papers. Proceedings tit the u'orkship on tropical root crt-ps held 

1b%the Caribbean Collaborattite -Agricultural Research Netsuork in Guadeloupe. 9-I) July 985.
 
FAO Food and Agricultute Organization of the United Nations). 1983. Production searbook. Vol.37.
 
UNIA(').A 'United Nations (Economic Commission tot Latin America and the Caribbean). 1084. Agricultural Statistic. Vol. 4.
 



Table 5. Per capita production (kg) of root crops in the Caribbean, 1982-1983. 

Country Yanm Cassava Ss%et I)ashccn Eddoe Tannia Potato Total 
potato 

Antigua and Barbuda 
Bahamas 

Barbados 

Belize 

Cuba 

Dominica 
Dominican Republic 
Grenada 

Gusana 

Haiti 

Jamaica 

Mcnt,:rrat 

St. (-h;istopher-Ncvis 
St. Lucia 

3.5 

18.2 
0.4a 
o.5 

66.7 
1.1 
4.2 

1.2 
19.7 

62.5 

3.2 

5.8 

5.7 

0.6 

0.2 
0.6 

33.5 

10.3 
16.3 

42.0 

6.3 
43.4 
8.2 

0.7 

7.9 

4.6 
0.7 

17.4 
0. a 

20.3 
19.7 
5.6 

2.5 

0.3 

45.9 

11.5 
5.3 

11.8 
2.4 

. a 

1-1o.7 

7.9 

0.3 

6.3 
4.8 

0.4 
23.8 

0(.1 

0.4 

3.1 

0.2 

0.2a 

0.5 

). Ia 
7.0 

9N.7 
3.8 

1.3 

0.1 

5.6 
7.5 

0.8 
7.9 

0.1 

23.9 

0.7 
2.4 

)Ia 

1.5 
3.8 

8.9a 

0.9 

36.3 
1.3a 

85.8a 

342.8 
29.2 
58.3 

11.4 
110.5 
97.9 
20.8 

19.7 
47.7

a 

St. Vincent and 
the Grenadines 

Suriname 
Trinidad and "lobago 

13.7 

1.0 
I.1 

23.4 
7.2 
2.3 

25.11 

0.2 
0.8 

31.2 
().la 

3.6 

74.2 

1.1 

37.10 
0.1a 

0.3 

204.5 
8.6a 

9.2 

Mea.i 10.1 26.4 19.8 1.3 0:5 4.5 9.6 72.2 

a. Aurhor's estimated figures. 
SOURCE: Calculated from data in Tables I and 4. 
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Bahamas 

Agriculture in the Bahamas is severely limited by its small agricultural 
land area. Production of root crops is currently very low (240 t), 69 % of 
which is sweet'potato. Some potential exists for the expansion of sweet 
poLato area and cultivation. 

Barbados 

Yams and sweet potato are the two important root crops grown in 
Barbados and together in 1983 they accounted for 98% of the 8982 t of root 
crops gi own in that country. The 4500-t yam yield is practically all D. alata 
and is produced on relatively large farms utilizing a certain degree of 
mechanization. Similarly, large farms are the main producers of sweet 
potato. 

The level of technology used in the production of root crops in the 
Barbados is generally higher than that of the other producer count ries and 

.if given suitable markets the production of these crops could be increased 
significantly. 

Belize 

This country is currently a very small producer of root crops with the 
total annual production currently estimated at less than 200 t. Production 
is confined to only two districts, Stan Creek and Cayo. Belize has the 
potential for significantly increasing the production of root crops for 
industrial use and export. 

Cuba 

Cuba is the largest producer, in the Caribbean, of cassava, potato, and 
tannia, and the second largest producer of sweet potato. There is a large 
national program aimed at extending and improving cassava production 
for its use as a food energy source. 

Dominica 

Dominica, although a relatively small root crop producer in terms of the 
total quantity produced, has the highest per capita production among all 
of the Caribbean producer countries (342.7 kg). It is the second-largest 
producer ,f dasheen, which is the most important root crop produced in 
the country. Significant quantities of yams and tannia are also produced. 
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Dominican Republic 

1983. In 
This country produced 183,000 t of root crops during 1982 to 

terms of volume, cassava ( 102,000 t) was the most important crop followed 

by sweet potato (35,000 t), tannia (24,000 t), and potato (15,000 t). Yams 

were also grow; in relatively large quantities (7000 t). 

Grenada
 

Grenada produced only 6249 tof root crops in 1982 to 1983 with cassava 

and yams being the major crops. These crops are produced on farms less 

than one hectare (ha) in size. 

Guyana 

Cassava and eddoe are the important root crops produced in Guyana. 

Cassava was once processed through government-controlled cassava flour 
is of 

mills. Small quantities of yams a e produced and sweet potato 


growing importance.
 

Root crops, which play an important part in the economy of the country, 

plots of less than 0.5 ha by a large number of small 
are cultivated on 

farmers with a large percentage of the crop being consumed by the farming 

faIn ily'. 

Haiti 

Crops of sweet potato, cassava, and yams are generally grown on steep 

hillsides with little or no erosion-control measures. As a result soil erosion 

major problem in root crop producing areas. Traditional systems of 
is a 

arc used :.d chemical l'ertilizers are generally not applied.
cultivation 
There is practically ,,, nd for root crop expalsion and any increase in 

an increase in productivity.come throughproduction must 

Jamaica 

Root crops play an important role in the country's economy, particularly 

yams which in 1982-1983 had a total production of 130,607 t and premium 

market priccs.The potato industry, which is totally dependent on imported 

to the arca's economy.seeds, is an important contribution 

Montserrat 

This country is a very small producer of root crops in terms of 	total 
most 

quantity produced. Tannia, sweet potato, and dasheen are the 


important root crops produced.
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St. Christopher-Nevis 

The production of root crops is mainly confined to yam (D. alata)andsweet potato. These crops are mainly produced by small farmers. 

St. Lucia
 

Root crops, particularly dasheen, 
are important to the economy of St.Lucia. Significant quantities of cassava, tannia, and yans are also grown, 
St. Vincent and the Grenadines
 

The per capita production of 
 root crops in St. Vincent is the secondhighest in the Caribbean. The data show relatively high per capitaproduction of cassava, sweet potato, dasheell, doc,. and tannia. St.Vincent, with a per capita cd,!',c production of 74.2 kg, is the largestCaribbean producer of eddoc. Trinidad and Tobago is an importantexport nmarkel for root crops frlll St. Vincent. Most of the root crops
produced arC eXported. 

Suriname 

Root crops are of' minor importancc in this country. 

Trinidad and Tobago 

Root crops are currently produced in relatively small quantities (10,602t). Dasheen isproduced in the largest quantity, followed by cassava. Thereare plans for significantlv expanding the root crop acreage for domesticconsumption in both the fresh and processed states. 

Root and Tuber Crop Production by Crop 

Yams
 

Yanms are gro\%
n in most countries within the region. Total production isestimated at 278,706 t with .Jamaica (130.007 t) and Ilaiti ( 120,000 t) beingthe two largest producers. Other important producers arc the Dominican
Republic, Cuba, 
 I)ominica, the HlBarbalos, and St. Vincent and theGrenadines. Production per capita for the crops is highest in Dominica
(66.7 kg) and .lamaica (62.5 kg). 

Most of tile \a-is prooNUcCd are consumed within the region andtherefore, the per capita production in most cotuntries equals the per capitaconsumption. In Jamaica the export of'yams isestimated to be at less than2% of the total production with major markets being thein United 
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Table 6. Species of yams (Dioscorea spp.I gro ,n in the Caribbean countries. 

Major species 

Country 1. ala I). ca. en iv. 1). rotundata 1).trifida 

Antigua and Iarbuda N 
Barbados N 
Cuba x x X 

Dominica X XX N 
Dominican Republic X X X 

Grenada X X 

(uyana N N 
Haiti X X X 

Jamalca X N X 

.Ontserrat X 

St. Chrstopher-Nevis X 

St. Lucia X N x x 

St. \'receiit and tie 

Grenadines X X 

Surinamue x 

"rinlltidanI l'*1aeo N 

Kingdom and North America. Other exporting countries of significance 

are the Dominican Republic and St. Vincent. 

The mini11 species of ,atiS grow n are I)icorearoitutdata, I). llati, and 

D. ca,cnenfsis (Table 6) 1). roitundata and 1). cayenensis are particularly 

important in Jatmaica, Htaiti, the Domitnican Republic, Cuba, St. Lucia, 

Dominica, and St. Vincent. Inaddition to the pre\'iouslkv listed countries, 

D. al'uta is the major iali produced in the Barbados, St. Christopher-

Nevis, and Antigua and Batrbtdl. Although ultiViation is restricted mainly 

to tileNorth \Vest )istrict I). tri/idais tie lost itmportant a11 produced in 

Guvatia and is of lesser comtnercial ititerest ill St. Lucia, St. Vincent, 

Domitnica, ,Jatiaica, atnd Fitnidad atnd Tobago. 

Systems of prodttcing \,atis arc mainly traditional atnd involve tile 

following: 

Use of traditional cultivars, 

Use of relatively large planting pieces that are disease and pest 

infected. Nematode infection is a particularly serious problem on D. 

rotundata and I). cavenensis in Jamaica; 

Land preparation through the use of labor intensive and erosion­

enhancing methods; 

Late planting: 
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Use of expensive and labor-consuming staking methods; 

Inefficient and disease-prone systems of producing planting material 
through the use of the double-harvesting technique in D. rotndata and 

. ca.renensis; 

Generally poor practices in terms of fertilizer use, weed and disease 
control, and intercropping; and 

Poor harvesting and storage methods. 

Although the above will apply to most countries, Barbados is a notable 
exception in that the system of production involves a relatively high level of 
technology and no staking. This is reflected by the relatively high yields 
obtained for yarms in Barbados (Table 7). 

Table 7. The . ivld (I/ha) of rool crops in the Caribbean, 1980-1983. 

S%%eel 
Countr Yais Cassava potato l)asheen Eddoe latmia Potato 

Anitigua utlalBarbuda 4.5 3.1 7.3 	 4.0 
Ilahaina. I.
 
ltarbadiih 18.0 25.1 17.2 
 3.4
 
Hleli/e 4.5
 
('iuha 
 4.5 4.6 19.3 
I)ollmiz .ic,l 	 13.8 13.8 13.8 12.3 10.3 10.4
 
I)Doit ii Republic 6.4 5.6 5.s 
 7.8 12.5
 
Grenada 
 2.5 4.10 2F 
Ou3,1lla 

I Iait 3.3 4.1 4.10 	 15.0 
lamaica 12.4 8.6 10.0 11.4 
Muntserrat 2.5 2.5 
St. Chiuplire r-Ne is 7.8 2.o 4.0 2.5 8.4 
St. Lucia 4.01 3.5 5.5 5.0) 
St. 	 Vil.icc i and tile 

(irenai nes 10.3 11.7 2.1 9.5 15.9 5.0 
Surinamc 6.5 3.7 
Trinidad and l hago 5 I 5.5 4.3 6.4 5.4 4.2 

SOLRCE- ('l' ('cnitt It1chmlrll, al dc Ii Papal. i ,2. World pul;i1 tILs. 
(C'tillor\ Ielpcs of It, usirkosl l rooti ciolps held h.)iN cctlllg, 

on l'iiipidi i (i trihein 
(o.i'r ,iuiu \eAgIriutiral lc,.ewith Nctkork in(hadlmiipc, 9-1.1hl',%1985 
FAO( (I ood olld AV2IItu](111C ()hiwal/ll~tw o 	 ihic t nilted Nilwonl,). 11M3. Pro)0uctIOoI 

.teirhl k \ I I­
17N I!(..\( ijited Nations iiconoinjc C(uini ssin for t.atin Ameitca and tile (%rihh.an).
1984, Agricultural tattstic,. Vol. 4. 
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Cassava 

Cassava, like y'ars, is grown in most countries. Total production is 
estimated at 733,995 t, with Cuba, Haiti, and the Dominican Republic 
being the three largest producers-640,000 t or 88( of the region's total 
production. Among tile small producing countries, the high per capita 
production inl Grenada and St. Vincent should be noted. 

Most of the cas.ava1 produCed is used for h11unmail Consumption either in 
the fresh state or processcd using traditional methods. -however, there is 
considerable interest in the region to use cassava in tile production of 
composite flours, livcstock feeds, and starch, although both Guvana and 
Jamaica have been utnstccesslul ilcoordinartilig cassavt f'aprOdLction with
 
wheat production f'or brcird-making.
 

Guyana has established .hree processing phrtits arid Jamaica one. The 
failure of these attempts as bectuse of llsons sLch isthe poor choice of 
equipment (especially in t\'aMt), pl)Or location of plalnts illrelation to 
supply, low prices offered for fresh cassava, anid high processing costs. 

With the possible exception of Cuba, levcls of technology are lo',\ in tile 
production of' cassava. Production tends to be cotnlined to tile Inore 
marginal lands that arre restricted b both soil fcrtilit, and irregular 
rairnfall. Yields are therefore ')-generally less than 8 t/ha. The yield 
potential o'cultiva rs grown is rarely known. 

Sweet potato 

S\\cet potato. as noted earlier, is the second most important rol crop iii 
the region, with larti, Cuba, and the )ominican Republic being the 
largest producers. C(ountries with a high per capita production are Ilaiti, 
St. Vincent. ('uba Dominica, and the Barbados. Sweet potato is a very 
important cropI i llaiti where most of' the crop is collstled at a 
suIbsistence klvel by a lIrge iurirber Of small producers. 

A large number ofcutivars. generaMll carrring local nallcs., are grown. 
Yields are variable ih the lowkest \iclds of less 3 t/ha occurring in St. 
Vincent aid in Ilaiti. ,,hati\ely good \ields ol'about 17 t/ha nrc obtained 
ill
Barbados. li iany cottntIics ctltivation is on steep hillsides aird erosion 
is iamajor problem. Iris is particularly evident ill I Ihiti \%here nrariy areas 
have had to ib'ldon prtoduction (oarc producing at very lo\ levels. 

Sweet potato is often intercropped. Corn is an imppOrtant initercrop in 
mrany countries (e.g., Haiti and St. Vincent). 
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Aroids 

Aroid production is estimated at about 174,652 t of which tannia 
accounts for 124,792 t. dasheen 36,550 t. and eddoe 13,310 t. 

The production of ta"inia is conll'ed Ialla t 'b which produces 
over 51)+* ot the tolotl 1prtoduction.regiConal Other significant producers of 
tannia alre the 1)o)mini.' 1 n:,Reptllic, .amarc,. and St. Vincent. Per capita 
production is highest in l)om ni<a :98.7 kg) and St. Vincent (37.0 kg). 

The larest prodltcCr o)I cddoc iII iltC reion is St. Vincent (9500 t). 
Guyana produce. 25() t and Triidad and lTobaizo 1233 t annually. 

St. Vinccnt exports o\ser 90, toI the cdloc a ld tit11ii- it pro)dluCCS mndily 
to Trinid,:d a IIl 1obaco . [he cultivatiom of' talnnia and cddt e is generally 
restricted to (id(rIlatc anddllto soils with goodrcais o)f ild scasonal rai 
inlcrnal d1.irtae. latti and eddo ire often inte'r,,r,)pped withlbananas. 

IMos,t ) tihe dil ,iL'.'I pro)dtCCd is colnttned in tle pro(,ticing cotuntries. 

Its prtodtCiion iS rCtivel, Im \ ith the llajo-Irproducers being Jamaica 
and Dominica. I !-,c 11hin Donun ica is 146.7per capita produc,:tion ,fd n 
kg. This is tl'ebights per -,tpita production of an\ single root crop in the 
region. Signilica t ptr capitat pru()ictl()n c1n lsO be Io'und ilSt. Vincent 
and St. [+ticit. *lhc cuilti\ atiort o' dat'shcen' is limited to high rainfall and 
fow%-viug ZIcas, ravines, aind small streaims. ilid. ill\%et ,1'eas with good 
internal draitnaic. ainanai tllIcall be d iIterro)ppitig \ith dasheen. 

The prol)ltitiott ot ptat) s confined to nl a f'ew couintries, with (.ttba 
being the laIrgest prdttccr--235.00 t o)ut (at total regional productio of' 
267.130f t. Nonp rOducHg countries reC however, major ct,:lstImers of 

potato (o)ver 20 kg per lpi<a per \car) ;id there is i readily available 
market ormtthis crop. PIrOduLiOll tCchnolog2 is geicrally of'a'much :iigher 
lev.l t1an thlt used ill tile 'oLdLuCtiol of otlter root crops. Seedt., a'e often 
imported aInd generafl\ ire ()' ,)c d qualit\. l)oniestic seed rproductioi 
progriam, ire ntg dIl loped in (nb idl the l)ominicin Republic. The 
potato er()p i' IIAl,1l fcrtiliied aid spred f)I the control of' pests ,~nd 
disCascs. Pure st;td iflaniting is motest )f'ten praIcticel. Yields are generally 
higher !hi thohs btaincd otiler root crops.'olr 


Constraints to Root and Tuber Crop 

Production in the Caribbean 

The use of uininproved cultivars for all root crops. In general, most of the 

http:prdttccr--235.00
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cultivars grown are traditional and have been in cultivation for a long 

cultivars are generally low-yielding, suited toperiod of time. These 
under a low level of technology, and are not responsive to

production 
improved agronomic practices. It should be noted, however, that although 

there have been some cultivar evaluation studies the res;ults have had only a 
root crops among traditionallimited impact on the production of 

producers. 

planting niaterials as a result of poor ptopagationThe usk- of poor 
i yams. Yams arc propagated vegetativelytechniques(-particularly 

the use of whole tubers or Itiber pieces. In some species, for
throt 1n 
example. 1). romuivdata anid 1). 'aicl'JiXIA, the traditional systems of 

and land intensive. Theseprotducing planting material is both labor 

systems generally require that Carmers keep their fields in Nans for eleven 

month., or more to allow for the p)roduct!on of planting material. In 

a'dition, yams are usually planted in the, same !iCld for a ninh'oer of years 

thus leadilg to a buildup of pest., and diseases, particularly nematodes. 

and viruses arc other seiiou;, diseases transmitted in theAnthracnose 

planting malterial. [here exiss tieeed the developuierit of suitable
h Ior 

s\ StellS tor the Productioll ot clean yam planting mater ial that is less labor 

Intensive. The work of (iARI) in tile propagation ()f). alaa for the 

I)-odtUctIon of viruLs-tCstCd planting material should be noted. 

I igh cost ofi iported planting material of %hite potato. Iost Caribbean 

countries have limited forcign exchange and the need to import expensive 

seed material from North America or Luropean countries restricts potato 

production. IldigCnous seed production is the obvious solution but 
tropics isUinloittunitely • the pIodUCtiol of Potato seed in the hunid 


a number of problems. Where successftil, prodtition is

associatee with 

generally conlinCd to climatically cooler areas. Cuba and the Dominican
 

ClP hls developed some
Republic have successful seed programs. 

interesting approaches to solving the seed production problem through tile 

use of Il icropropaga t ion tech niquies and high-te lperat tire tolerant germ­

plasm. 

Serious pest problems. "IhLre are two particularly serious pest pronicms. 

To control tile pest problem of nematodes in yanis further studies in tile 

of nematodes are needed in addition to the production offield control 
ils (('lasSecondl>., s%%eet potat o weenemnatode-free p'anting material. 
.ftect tile
 spp. )and horers , 'u'.scep. spp.)are seniUS pests which aiv.rsely 


marketabiiitv of tubers. It is a particularly serious problem in St. Vincent
 
crop loss. Weevil-resistantwhere man' farmers sometimes suffer total 

germplasm froni IIIA needs to be introduced and evaluated under 
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Caribbean conditions. The SWeCL potato stemborer (Megastesgrandalis)is 
'he single most important limiting factor in sweet potato production in 
Trinidad and Tobago. 

Serious disease problems. Three problems are of particular importance­
anthracnose and viruses in xams and tannia burning disease in tannia. 
Anthracnose is the major limiting factor to the expanded cultivation of D. 
alwa but other species such as 1. robundata, D.ca.vnensi., and D. trifida 
are also 'eing threatened. In recent years the disease has been particularly 
serious on the Windward and Leeward Islands. Viruses are r resent in most 
yam Cultivars and yield reduction is estimated to be in the order of 30% or 
more. 

The tannia burning disease (cocoyam root rot/blight complex) has, in 
recent years, seriously affected the cultivation of tannia on the Windward 
Islands including Martinique inud Guadeloupe. Although there has been 
some concerted research effort bv CARDI and French researchers, 
effective and economia'al control of the disease is still to be attained. In 
particular -here is the need to identify resistant ,anthosoima germplasm. 

Bacterial wiilt of cassava is not yet a majo r discay e in the region. It was 
recently foU nd in Trinidad and Tobago and ek cry effort should be made to 
restrict itsspread in the region. Potato is affected by a wide range of 
diseases and this, along with gcrmplasm invariability, is ".imajor limiting 
factor in the production of thi crtop. 

Labor-intensive methods of prodtction. Most of the root crops produced 
in the region are grown thrtough the use of labor-intcnsivC systems of 
cultivation. \Vithin the small-farm setting farmers, who are the main 
producers, are often limitcd in production b labor. In these situations the 
introduction of improved technologics, which involve increased labor 
utilization, is unlikely to be adopted b farmers. So, althougb there is a 
need to implement improved systems of productionl, sLIch systems will have 
a better opport unity for adoption if they involve reduced labor input. 

Seasonality of production. Specific root crops are often available for only 
a limited time during the ,ear resulting in periods of gluts and shortages. 
This is particular]\, true for yarms but also applies to most other root crops. 
There is the need to improve the availability and marketability of these 
crops by off. season production and improved storage methods. 

Coitstraints to Marketing Root and 
Tuber Crops in the Caribbean 

Limited storage life of most root crops. Root crops store for only a limited 
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period of time. F. esh cassava and dasheen will keep for only a few days; 
sweet potato, eddoe, and tannia for one to :hree weeks; and yams for one 
week .othree months, depending on the cultivar. i'eehniq ucs are available 
for ex tending th,: storage life for ;llof these root crops but these techniques 
gtenerally require further developmental work inder Caribbean conditions 
before widesprceid adoption can he expected. 

High level of' iariabi!ity in size, shape, and quality of tubers. Tuber 
variability ;verelv retricts the mI;, ketabilitv of all root crops with the 
exception of potato. Export markets are particulary demanding with 
regard to physical appearance and quality. There is a need, therefore, to 
develop cultivars that can produce uniform tubers of acceptable size and 
quality. The marketability of s\wcct potato diLd yams is, 1nparIticular, 
affectcd by high tuber \ariabilitv. 

Poor handling and packaging techniques. \'cr%little attention is generall. 

paid to the proper handling ,]Id packaiging of root crops. Postharvest 
losses arc ther,fore high and the prodlucC is t'tcn in a ptoor state whenl it 
reaches the consumer. Most countries identified this as an atea for future 
m~provellmen. 

I ligh labor requirements and energ)-consunling methods of processing. 
This is particularly' ti-C ftr cassava. In the preparation o rin aflnd starch 
traditional cassava processing mCthoIds CoISumIIC high quantitic. otf' fuel in 
the heating ,nd baking stages and consist of many labor-intensive steps. 
Fucl (wood) is expensive or scarce nIIyn' e.._., I laiti and St.in conntties 
Lucia) ald iany !'armlers have abandoned the production fI'cassava 
beCaLuse of difficulties n processiig the raw material. 

limited farms oh consumption. Many root crops are colsuled illlimited 
torms--solCtimC, orly by boiling. Potato is an exception, but yilms, 
dasheen. tainitia, eddoc, and sweet potato are gcnerally avaiiablc to the 
constinIler i r o tile fresh state. There is aneed to fIturther explore the 
possibility of' improving tho marketability of these crops hy imrproved 
p:'occssing methods and a greater choice of options for constllpt lol. 

Imports of Root and Tuber Crops in the Caribbean 

The only root crop imported in large quantities in the region is potato. 
Over 100,000 t are imported annually. (uba (59,000 t),Trinidad and 
Tobago (28,000) t), and Batbado, (10,000 t) are the largest potato 
importers. The Barbados has the highest per capita potato import of40 kg 
while Trinidad and Tobago import 25.3 kg per capita of potato lTable 8). 
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Table ,. Annual imports of potato into the Caribbean, 1980-1983. 

Imports 
Country Total imports per capita 

It) (t) 

Antigua and Barbados 600 7.8 
Bahama s 1,500 6.6 
Barbados 9,922 40.2 
Belize 1,815 11.5 
Cuba 59,000 6.0 
Dominica -
Dominican Republic - -
Grenada 400 3.7 
Guyana - -
Viait i - -

Jamaica 1,400 0.7 
Montserrat - -
St. Clristopher-Nevis 600 13.6 
Si. l.ucia 795 6.3 
St. Vincent and the Grenadines 576 4.5 
Suriname - -
Trinidad and lobago 28,567 25.3 

Iotal imports 105,175 

SOt RU . 11' Wei n) Imieiconaldtiikt apri. 191,2. Woihld pd l ct. 
,( uor\ p.lpr P'-ecdiig- it he orkship tu Inopicl, hti crops held b, [lie (ibbemi 

( oll.khrati\¢ .Agmitllltiral Re,ir,.; Nemo'lt rk ti (iiadt'hliipc. 9l-III .l. 198f5, 

Potato import! .ire all supplied by extraregional North American and 

Euro lean countries. 

Trimtdad and Tobago is the only country im porting 1ipnificant qiEuantities 
of the other crops (Table 9). The 1983 statistics iidicate that the country 
imported 5582 t of yams, cassava, sweet potato, dasheen, eddoc, and 
tannia. Actual importations mnay, however, be much higher. St. Vincent 

was the main supplier of vatnis, sweet potato, and tannia. The Barbados is 
also a significant exporter of sweet potato to Trinidad and Tobago. The 
importation of cassava is a relativel, recent develoipment which began in 
1981 with imports of abotut one ton. Most of this cassava is iiiported in the 
frozen form with the main suppliers being Costa Rica and the Dominican 
Republic. Small quantities of frozen yais and dasheen are also imported. 

Research in the Caribbean 

Research on root crops in the Caribbean is conducted on both the national 
and regional level. The following summarizes research in each individual 
country. 



209 Root and Tuber Crops in the Caribbean 

Table 9. Imports (t) of root craps into Trini­
dad and Tobago, 1983. 

Crop Quantity
 

Yam 1,172
 
Cassava 58
 
Sweet potato 1,435
 
Dasheen and eddoe 639
 
Tannia 2,278
 
Potato 28,567
 

Total 34,149 

Antigua and Barbuda 

Little or no research is conducted by the Ministry of Agriculture and this 
country is dependent on the Caribbean Agricultural Research end 
Development Institute (CARDI) for research on root crops. 

Bahamas 

Research on root crops is conducted by the Ministry of Agriculture at 
the Central Agricultural Station and the Bahamas Agricultural Research 
Centre. The major research emphasis is on germplasin collection and 
selection for improved agronomic and nutritional characteristics. There is 
one scientist assigned to root crop research on a full-time basis supported 
by three other professionals who work part time on root crops. 

Barbados
 

The Ministry of Agriculture has three graduate agronomists and three 
nongraduate agricultural assistants assigned to root crop research. 
Projects include: the cultivar evaluation for sweet potato, yams, and 
potato: control of the sweet potato weevil; and general agronomic studies 
on sweet potato, yams, and potato. CARDI has active research programs 
on the propagation of virus-tested planting materials and on the possibility 
of using cassava for animal feed. 

Belize 

No root crop research is being undertaken in this country. 

Dominica 

Active research programs are in progress under the direction of CARDI, 
the Ministry of Agriculture, and the French Technical Cooperation (FTC). 
For aroids research includes cultivar selection, disease control, postharvest 
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studies, and techniques for rapid propagation. Yam research will center on 
the introduction of clean planting material and the identification and 
screening of cultivars. Studies will also be condicted on propagation, 
anthracnose control, and general agrornomic practices. For both cassava 
and sweet potato research will be conducted on the introduction and 
testing of new cultivars. Research is conducted both on farm.; and 
experiment stations. 

Dominican Republic 

Research on root crops is being conducted by two national programs-
Centro Sur de Desarrollo Agropecuario (CESDA) in San Cristobal and 
Centro Norte de Desarrollo Agropccuario (CENDA)in Santiago. Experi­
mental work inluodes germplasm adaptation studies and regional yield 
trials with cassava, sweet potato, %ams,and tannia. In addition to general 
agronomic studies such as the use of corn as a support for yam and weed 
control in tiaii, studies of pest control in cassava and sweet potato are 
also being undertaken. "iere are two full-time research scientists in these 
programs. 

Potato research is being conductd through a project funded by the 
Federal Republic of Germany and concentrates on the development of a 
national seed program arid on I'h'lopthoraand .Aflternariacontrol. 

Three ur iversitics-Autonomotus University of Santo Domingo 
(UASI)), National University "Pedro Enriquez Urefia" (UNPEU), and 
Madre %.MacstaCatholic University( U(CAMA YM A)- are also conduct­
ing research on root crops but these efforts do iot appear to be 
coordinated with other national e"forts. 

Grenada 

Little research is carreritly being conducted by the Ministry of Agricul­
ture. CARDI has active research programs intheir Farming Systems and 
Aroid Projects. 

G uya na 

Research is currently heing undertaken by the National Agricultural 
Research Institute on sweet potato, cassava, and yams. Two research 
officers are assigned part time to root crop research. Most of the research is 
centered around germplasm introduction and evaluation. 

Haiti 

Reseaich on root crops in Hlaiti is limited but there are plans to conduct 
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comprehensive research programs on yams, sweet potato, and cassava 
through the Center for Research and Documentation in Agriculture 
(CRDA) of the F'aculty of Agriculture and Veterinary Sciences of the State 
University. The programs have one full-tirne research scientist and one 
resident graduate. Other research organizations involved in root crop 
research are: the Center for Research and Development (CRD la Valil6e); 
Organization for Development of the North (ODN); and the Department 
of Agricuture, Natural Resources, and Rural Development (DARNDR). 

Jamaica 

Very little research is currently being conducted on root crops in 
Jamaica. The Ministry of Agriculture is understaffed and has assigned 
only a few persons on a part-time basis to root crop activities. 

The University of the West Indies (JWI), Faculty of Agriculture, has a 
research program based on the introduction and screening of sweet potato 
and yam germplasni. A joint research program by the U WI, Ministry of 
Agriculture, and tile International Institute ofTropical Agriculture (IlTA) 
is expected to begin activities on yanis, sweet potato, and cocoyami 
inprovement in the near future. The (hristiana Potato Growers Associa­
tion is doing limited research on the storage o)f yals (with the UWI) and on 
the screening of potato cultivars. 

Montserrat 

Some research is being undertaken bv CARDI through the Farming 
Systems Project. The major research effort is on the reintroduction of 
potato into the farning systems. This involves cultivar evaluation and 
general agronomic and postha rvest studies. Two CAR DI scientists devote 
part of their time to root crop research. 

St. Christopher-Nevis 

In St. Christopher the major current research effort is directed toward 
improving the production of White Lisbon yam which has been, in recent 
years, seriOusl,, affected by anthracnose disease. In Nevis crop impro­
vement work is in progress oii s\\eet potato (mainly borer control), yams 
(anthracnose control and culti,ar evaluation). and potato (cultivar 
evaluation). All re search is being conducted by CARDI staff. 

St. Lucia 

St. Lucia has, within the Ministry of Agriculture, a research officer who 
devotes less than 2V',( of his time to research on root crops-mainly 
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agronomic studies. Most of the root crop research is done by the CARDI 
Farming Systems and Aroid Projects. The Windward Islands' Banana 
Association (WINEA\N) recently conducted intercropping studies with 
root crops (sweet potato and aroids) and bananas. 

St. Vincent and the Grenadines 

Research in the Ministry of Agriculture is limited to sweet potato 
cultivar trials. CAR DI conducts research on sweet potato, cassava, yams, 
and aroids within the Farming Systems and Aroid Projects. 

Trinidad and Tobago 

Research on root crops in Trinidad and lobago i currently being 
undertaken by tile Crops Research Division of'the MinistrN fAgriculture, 
the Faculty of Agricultt re ot the U\WI. and CARDI. Current activities by 
these three institutions include comprehensive studies on yams, cassava, 
sweet potato, and dasheen. Caroni (1975) Limited is conducting studies on 
the large-scale cultivation tf0 cassava and potato. 

Regional institutions and personnel 

Two regiional institutions, (AR ,II and 1; VI Facullty of Agriculture, are 
involved in research on root crops in the region. Most of the work of the 
UWI Faculty of Agriculture is done on its Trinidad camtpus and to a lesser 
extent in .Jamaica. The FacultV ma intains gcrm plasm collections of sweet 
potato, .ames. cassava. and tannia and has ongoing. comprehensive, 
multidiscipli nar sttdies on these crops. (ARDI) conducts agronomic 
research at its headquarters it Trinidad and has locali'ed activities in its 
member countries. In man\ of the sniallor countries. (.\ RI is the only 
institution cOI)ducting research or capable of coiducting research on root 
crops,. -Ilhc prepagaten otf \iYus-tc,,tcd \am, in Barbados, the Amid 
Project based in Jomlijica, and the FIarming S\stems Project are three of 
the important root crop research activities I)Cing undertaken by CARDI. 

The number of scientists k orking on tropical root crops in the region is 
generally very limited. The precise nutimber of rts'alch workers is difficult 
to determine because ill lost countries scieritists are also involved in other 
research activities. Table 10 sunman/eis the available inforrnation. Root 
crop scientists are defined as those devoting more than 30"; of their work 
time to root crop research. It should be nt1ed that a large number of the 
scientists involved in tropical root crop research are located in two regional 
institutions-CARI and UWI. In addition, scientists are also working on 
projects in a nunber of tational development iustitutiOrts such as the 
Caribbean Industrial Research Institute (CARI RI), the Food and Agricul­



Table I0. Number of acthe roo crop scientists in Caribbean countries. 

Scientists 

Country Institution (n0.) 

Antigua andi Barbuda Ministry (i Agriculture 
CARDI 0 

Bahamas 	 Ministry ol Agriculture 4 

Barbahdos 	 Miovst rO of Agriculture 2 

CARI)l I 

Belize 	 Ntln sr tol Agrtculure 0 

C.\RI)I 	 0 

Dominica 	 i t Agriculitur.ofltrN I 

CARI)I 3 

Dominican Republic 	 ([SI)A 0 
(I NIA 4 

Grenada 	 NiUtiI Agticulture 0 
(C,.RII 	 I 

Guyana 	 Nitiijsi oi Ag.t.c\glture/NARI 2 
(ARII)I 0 

laiti 	 F..\NI V 0 
CRI)A 	 0 
CRI) I t \tler 	 6 
()I)N 	 0 
).ARNI R 

I)A RN I)R 

Jamaica Mitry, of Agrculture 2 
A'RI)l I 

tIWI 	 3 

Montserrat Nt itr fI \griculture 0 
CARDI 2 

St. Chr:stopher-Nevis MN,itr\ 
NAU'O 

of Agr itrlittre I 
I 

CARI)I 2 

St. Lucia Mtntstr. ol Agritultulr I 
CARI) 3 

St. Vincent and tie Minirtt. of ,gcrltuLlire 0 

Grenadines CAR1)1 2 

Trinidad aid +obagi Nhintstr,
(AI, l)I 

t ..\orfctiulturc 6 
3 

I\% I 15 

( Il 	 I 

an. CARDI) (arbbe;n Agritioltui Resircith nld I 
t 

closlnlclll ltttlle. "artous Iocaions. 
CItiN (enrtrt Nitc tic ncsir lollO .\JnIc nuarw. I tliitiitcani Reptiblic. 
CI:SIA lctrdl, nnimfh('rtro Sur de A, r . I tlrhtir1ticti Rcpuittc. 

Cl1I ' (nrr t Itt cii Ii In ttslrr t 4r i tlo ,ic .11 ( ott ro. I tlittLint 
(RID (ci .iciI it }cc ,Crthi aIndir,t lciciprrtcrrt. 
( R 1) ( Ctl ic de R ct 1Iltrt c C1I i),. ttrltc 1,1tttinitic I .\IIrt111itrc. lI;a tI( 
I).ARNIII( I )tC..t1tiCt't. '. iItllt tic Re Mss ic I)cn clnpp rment Rural, Ilaiti.t dc I ti i rLC1N iitihclic, ci 
I A. \I I ntIti1C 1 ' \ 0rr1 tr r LCt't nIcd c Itlt' \ I Cit.t r.,1trc .11.t 

N AC() Nati~muil .viltiilt mall ( t[tl lt lla -c~l'tcirc. t.. Kilts, 
NA R I Nolt.winll .ittlttiI ( Rcscalin. uN11t . 

ODN I 'irgart c tI I:c hiippeictnt tu Nod. Iaiti. 
,

IVW I 1IItCiStt Of 1ItC \CSi ltLdtCS, Atilnt1tIsbrl1Clrch 
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ture Corporation of Trinidad and Tobago Limited (FC), and Caroni 
(1975) Limited in Trinidad, as well as scientific research councils in 
Jamaica and Guyana. 

Training in the Caribbean 

Training opportunities for personnel in regional root crop production are 
somewhat limited. For the Commonwealth Caribbean training opportuni­
ties for farmers, extension officers, and research scientists can be described 
as: 

Farmers. Periodic in-cotntrv courses are sometimes offered to farmers 
in the production of specific crops or in dealing with specific problems. 
These courses are generally organized by tile extension division of the 
ministries of agriculture. In Trinidad and Tobago these courses are 
organized on a regular basis and are sometimres offered as residential 
courses. 

Extension officers. Root crops are often included in tile annual UWI 
Agrictl tural I1\tension In-Service Training Course which serves as a 
periodic refresher course for extension officers of tile Commonwealth 
Caribbean. In .amaica and Trinidad and Tobago, special training course: 
or seminars on the production of root crops are sometimnes held by the 
ministries of agriculture. Schools offering diplomas in agriculture in 
.lamaica, Trinidad and Tobago, and Guyana all provide training in root 
crop production for extension officers in these and other English-speaking 
Caribbean countries. 

Research scientists. Scientists from most of' the region are trained 
primarily at tile University of tile West Indies, Faculty of Agriculture, 
Trinidad. Training in root crops at the B.Sc. level is limited but at the M.Sc. 
and Ph.D. levels students can pursue filI-tinme studies on most aspects of 
root crop production. The University is now considering offering occa­
sional courses on root crop produtntion targeted for research scientists and 
extension officers in the region. Unikersity training at the B.Sc. level is also 
available in Cuba, the Dominican Republic, Haiti, and Suriname. 

In laii training on tropical root crop production is conducted 
primarily by the university and is included in the agricultural programs at 
three levels-superior, intermediate, and vocational. There is a need for 
more specific production training courses for all major root crops grown in 
Haiti. 
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Production training courses are offered by the Centro Internacional de 
Agricultura Tropical (CIAT), Centro Internacional de la Papa (CIP), and 
IITA. A limited number of regional personnel have participated in these 
courses. 

Constraints to Research, Training, and Development
 
in the Caribbean
 

Inadequate dissemination of information. Although there is much 
development and research activity on root crops in the region the 
information generated is often not readily available particularly between 
countries whose languages differ. For example, the English-speaking 
Caribbean region is generally poorly informed on developments in Haiti, 
the Dominican Republic, and Cuba. The problem also exists among 
countries with the same language beca USe of iILadequate doc umientation. 
Although there is the occasional gathering of scientists or workers in root 
crops, these meetings are sporadic and infrequent. More freq uent direct 
dialogue and exchange of written reports would flacilitate the sharing of 
experiences and findings among root crop workers in the Caribbean. 

Insu'ficient regional training programs. The limited nunlher of trained 
research personnel in root crops is, to some extent, a result of the limited 
training opportunities available. There is clearly a great need for regular 
training programs. 

Lack of adequate research funds and facilities. The major national 
research activities ol root crops in the region are in Cuba, Trinidad and 
Tobago, and the )ominican Republic. The two regional institutions, UOWI 
and CARDI), have important research activities but these activities are 
greatly affected by the limited and discontinuous funding of research 
projects. It should be noted that in many of the smaller countries all 
national research is undertaken by C.ARDI). The strengthening of indi­
genous research institutions i., considered to be essential for the devel­
opment of the root crop industry in the region. 

Limited trained research personnel in national programs. This applies to 
most countries and greatly affects the capacity of the national programs to 
undertake research and developmental work on root crops. 

The Development of a Regional Research Network 
Most of tlie constraints identified as limiting the development of the root 

crop industry are clearly of a regional nature. The establishment of a 
regional network is seen as a mechanism to help remove some of these 
constraints. 
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The basic philosophy of the network would involve the utilization of a 
mechanism for promoting and coordinating cooperation among national 
and regional programs and in conducting and stimulating research and 
development activities on tropical root crops (Table II). The strengthening 
of indigenous programs (national and regional) is a fundamental part of 
this philosophy. 

Network objecives could include: 

Strengthening the capacity of regional root crop research and 
implementing development and training programs in order to more 
fully support national programs; 

Stimulating of collaborative research and development oi common 
root crop production and itilization problems; 

Stimulating of collaborative training activities on all aspects of root 
crop production and utilization; 

Stimulating greater research and developmental interest on root crops 
(research activities must bear some relationship to the importance or 
potential importance of root crops in national economics); 

Facilitating more effective participation of CIAT, CIP, IrTA, and 
other relevant international institutions in national and regional 
programs; and 

Improving technical cooperation between Caribbean countries in 
agricultural research. 

and their objective which cou!,l be undertaken by theIableI 1. Possibhe project activities 

proposed netwAork. 
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Table 11. Continued. 

Activity 

Yan f cv;luiationrculti'.ar 
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"able 11. Continued. 

Activity 	 Objective 
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Spanish Summary 

Cultios de Raices y Tubhrculos en el Caribe 

Sc anai zanla iInportallcia V producci6n de los cultivos de raices en 
Antigua Balrb uda, Ba ha mas, Barbados, Belize, Cuba, Dominica, 
Rep'iblica [)ominicana, (iranL a, iuyalla, .. hiilaica, Montscrrat,t-laiti 

San Crist6bal v Nevis., Santa Lucia, San Vicente y las Grailadinas, 
Trinidad v Tobago. v Suriname. L.iproducci6n ieculiivosdc raices se 
estima en minis de dos millones de toneladas y los principales cultivos son 
flame. yuca, batwi.ta aroides inialauigay V OcuIno), v papa, siendo los 
mavores paiScs )rodluctore, Cuba l iaiti. 

El i-lacion c in Ila)oblacion (ic los paises (producciein per ca.ipita), los 
lla\ores pioductores soni )ominica vSan Vicente. Sc discuten tanbidn la 
prod ucci6n \ los sisiemas i producc6n p cultivo. I tnic() cultivo de 
raiz importado en grandes cantidades (mis ie100.000 toneladas porafio) 
enli lrcgian, c.,l papa. Dc los otros cil(ivos CiC raices, solo Trinidad y 
Tobago imnporta cantli(l(lcs silnificativas. A nicl regional lainmcstigaci6n 
sobrC cultiv'os ticiaicC, CS Icaliliada p( cIC(aribbcan Agriculitural 
mb.scarcl and [l)pvclnIcnl Ins ituie y lit 'nivcrsidaid IC\Vest lndies se 
rcSule brcclente la ncstigaci~i llc'vada a cabol en cada pais yse indica 
el pCrsomIl ini'olticrado e! hi invcstigacion v en la capacitacion. Se 

discuten las limitaciones a Ia investigacidn, capacitaci6n, producci6n y 
utili/aci6m Ic los culii\os d,.d Finalmenlc, resalta ]a imporltanciaraices. se 
ie Mi red icgional (ICin\Vcstueaci(n sobrc cultivos Cic raices tropicales, se 
in(lc:irh t,objctivos %se presentan los proveetos ci:actividad propuestos 

para laimisnma. 

http:batwi.ta
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BAHAMAS 

Leon Stanley Smith 
Department of Agriculture 
P.O. Box N 3028 
Nassau, New Providence 
BahamasTel. (809) 32-21277-8-9 

BARBADOS 
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Ministry of Agriculture 
Graeme Hall 
Christ Church 
Bridgetown 
Barbados 
Tel 4284150/4289125 

BELIZE 
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Agricultural Station 
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Belize 
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Development Agency (CIDA) 
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Tel. 675050 
Telex 05769 CIAT CO 

German Escobar 

Program Officer 
International Development Research 

Centre (H) RC) 
Agricultural Economic Program 
Apartado 53016 
Bogotd, D.E. 
Colombia 
Tel. 2558600 
Telex: 45366 

Raul Alberto Moreno Martinez 

Centro lnternacional de 
Agricultura Tropical (CiAT) 

Apartado 6713 
Cali 
Colombia 
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COSTA RICA 

Werner G. Rodriguez Montero 
Centro Agron6mico Tropical de 

Investigaci6n y Ensei, anza 
(CATIE) 

Apartado 7170 
CATIE, Tui rialba 
Costa Rica 
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ANTILLES 
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Head, Primary Sector Affairs 
Department of tconomic Affairs 
Government of the Netherland 

Antilles 
De Rouveillewe,. 7 
Willemstad 
Curaifio, Netherland Antilles 
Tel. 9-626400 
Telex: 1233 DIZ, NA 

DOMINICA 

Herman Adams 
Leader, Aroids Arrowroot Project 
Caribbean Agricultural Research 

and Development Institute 
(CARlI) 

Botanic Gardens 
Roseau 
Dominica 
Tel. 4715-2715 

Crispin Anthony Sorhaindo 
Ministry of Agriculture 
Botanic Gardens 
Roseau 
Dominica 
Tel. 2731 ext. 24 

DOMINICAN REPUBLIC 

Maria Magdalena Rodriguez 
de Paredes
 

Secretary of Agriculture
 
Centro Norte de Desarrollo
 

Agropecuario (CFNDA)
 
La Herradura, Apartado 700
 
Santiago
 
Replblica Dominicana
 

GRENADA 
Neville Burris 

Agricultural Assistant 
Ministry of Agriculture 
St. George's 
Grenada 
Tel. 2708-7212 

GUAI)ELOUPE 

Lucien Degras
Head, Food Plant Labor;;tory 
Plant Breeding Station 
Institut National de Recherches 

Agronomiques (INIRA) 

Domaine l)oclos 
97170 Petit Bourg 
Guadeloupe 
Tel. (590) 94.20.40 
Telex: 919867 GL INRA 

GUYANA 
Nigel Iurrant 
Secretariat 

Caribbean Community (CARICOM) 
Bank of Guyana Building 
Ceorgetown 
Guyana 
Tel. 020-69280-9 
Telex: 2263 CARISEC GY 

http:94.20.40
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Brenda Jacqueline Forde 
National Agricultural Research 

Institute 
Coastal Plains Field Research Unit 
Burma, Mahaicony, E.C.I). 
Georgetown 
Guyana 
Tel. 03-3145 

HAITI 

Luc Pierre-Jean 
Facult6 d'Agronomie 
Centre de Rechcrchl-Dveloppement

de la Vallde die Jacelde I d .JamelP.O.Val~c 
Port-au-PrinceIttiti 

H. 
Tel. 2-4781042-4701 

ITA 1.Y 

Winston Benton Charles 

Food and Agriculture Organization 
of the United Nations (FAO) 

Via Delle Terme )i Caracalla 
00100 Rorme 
Italy 
Tel. 396-5797-5508 

.IAMAICA 

Claude F. Brouillard 
Instituto Interamericano 


de Cooperaci6n para
 
la Agricultura (IICA) 


P.O. Box 349 
Kingston 6 
Jamaica 
Tel. 927-0007 

M EXICOI 

Roberto R. Saez 
Centro Internacional 

de Mejoramiento 
de Maiz y Trigo (CIMMYT) 

Apartado 6-641 
Mexico 6, D.F. 
Mexico 
Tel. 585-4355 ext. 1102 

MONTSERRAT 

Rowland Fletcher 

Caribbean Agricultural Research 

and Development Institute 
(CARD1) 

c/o Ministry of Agriculture
Box 272 

Plymoxt7
Plymouth 
Montserrat 

te59 
Tel. 5694 

NEVIS 

Jennifer Lowery 
Caribbean Agricultural Research 

and Development Institute 
(CAIRDI) 

1P.O. Box 442 
Charlestown 

Nevis 
Tel. 809-465-5-603 

NlIGERIA 

S. K. Hahn 
Director, Root and Tuber 

Improvement Program 
International 	Institute
 

of Tropical Agriculture (IITA)
 

PMB 5320 
badan 

Nigeria 
Tel. 413244/413315 
Telex: 31417 TROPI B NG 
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PERU 

Robert H. Booth 
Leader, Postharvest Technology 
Centro Internacional 

de la Papa (CIP) 
Apartado 5969 
Lima
 
Peru 

Tel. 366920 
Telex: 25672 PE 

Kenneth Brown 
Director, Regional Research 
Centro Internacional de 
laPapa (CIP) 

Apartado 5969 
Lima 
Peru 
Tel. 366920 

David James NMidmore 
Coordinator of Potato 

in Warm Climates 
Centro lnternacional de 
laPapa (Cl P) 

Apartado 5969 
L.ima 
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Tel.Tele 36692()
262 
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ST. KiTTS 
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National Agriculural Corporation 
P.O. Box 399 
Church Street 
Basseterre 
St. Kitts 
Tel. 809-465-7337 

ST.1.UCIA 

Reginald I.Pierre 
Director 

Instituto Interamericano de 
Cooperaci6n para la 
Agricultura (IICA) 

P.O. Box 972 
Castries 
St. Lucia 
Tel. 45/25482 

Maddineni Murali Rao 
Caribbean Agricultural Research 

and Development Institute 
(CARDI)


P.O. Box 971 
Castries 
St Luia 
Tel. 24465 /24160 

ST. VINCENT 
Glenroy Edison Browne 

Caribbean Agricultural Research 
and Development Institute 
(CARl1I) 

Old Montrose 
Kingstown 
St. Vincent 
Tel. 71368 

TRINIDAI) AND TOBAGO 

Brian R. Cooper 
Caribbean Agricultural Research 

and Development Institute 
(CAR D[) 

University Campus 
St. Augustine 
Trinidad 
Tel. 645-1208 8 

Theodore 11.Ferguson 
Consultant, Department Head 
Crop Science 
University of the West Indies 
St. Augustine 
Trinidad 
Tel. 662-4996 
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Trinidad 
Tel. 809-645-1205 
Cable: CAR DINST 

Bastiaan Van Helden 
European Economic Community 

(EEC) 
Henderson Road, Maraval 
Port-of-Spain 
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Agricultural Officer 
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Crop Research Division 
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Tel. 644-4334-7 

Jean Arnott Spence 
Professor of Botany 
University of the West Indies 
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Trinidad 
Tel. 662-4996 ext. 2044 

Carle J. Walter 
Economic Affairs Officer, Agriculture 
United Nations Economic 

Commission for Latin America
 
and the Caribbean
 
(UNECLAC)
 

Salvatori Building 
PO. Box 1113 
Port-of-Spain 
Trinidad 
Tel. 623-5428 

U.S. VIRGIN ISLANI)S 

),.SPadda 
Vice President for Research 

and land (irant Programs 
P.O. Box L Kingshill 
St. Croix 
U.S. Virgin Islands 
Tel. 809-779-0246 
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