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A bbreviations

A CP A frican Caribbean Pacific countries COTED Council for Trade and Economic
ac A cre (1 ac = 0.405 ha) D evelopment (CARICOM)
A DG Average daily gain C PA C aribbean Poultry A ssociation
ALPART A luminium Partners of Jam aica CR Country Representative (CA RDI)
ARV TU A gronomic Research and Variety CREI Citrus Research and Education Institute
Testing Unit (Barbados) (Belize)
AV RDC A sian Vegetable Research and CRFM C aribbean Regional Fisheries
D evelopment Center (Taiw an) M echanism
BAHA B elize A gricultural H ealth A uthority CRISIS C aribbean Regional Invasive Species
BAMC B arbados A gricultural M anufacturing Intervention Strategy
Company CSM E C aribbean Single M arket Economy
BD$ B arbados dollar CTA Technical Centre for A gricultural and
BZS$ B elize dollar Rural Cooperation (ACP-EU)
CABI CA B International (formerly (N etherlands)
Commonwealth Agricultural D EXIA Dominica ExportImportAgency
Bureau International) df D egrees of freedom
CaFA N C aribbean Farmers N etw ork DM Dry m atter
CaFA NN C aribbean Farmers and NGO D P D ressing percentage
N etw ork (now CaFA N) D wW Dry weight
CA IS C aribbean A gricultural Inform ation Service ECS$ E astern C aribbean dollar
CA M ID C aribbean A gribusiness M arketing ECTAD E astern C aribbean Trading A griculture
Intelligence and D evelopment N etw ork and D evelopment Company L td.
CAPGERNet C aribbean Plant Genetic Resources EU European Union
N etw ork F],Fz,f . etc. First filial generation, second filial
CARDI C aribbean A gricultural Research and generation f f etc.
D evelopment Institute FA O Food and A griculture Organisation of
CARICOM C aribbean Com munity the United N ations
CARIRI Caribbean Industrial Research Institute FCR Feed conversion ratio
CANUFO C aribbean N etw ork of Fisherfolk Florida A & M Florida A gricultural and M echanical
O rganisations University University
CD ROM Compact disc ..read only memory FOL Fire on Land (sweet potato)
cCDB C aribbean D evelopment Bank FwW Fresh weight
CFCS C aribbean Food Crops Society g G ram
CIAT Centro Internacional de A gricultura GARD Gilberts A gricultural and Rural
Tropica ..International Centre for D evelopment Centre (A ntigua and
Tropical Agriculture (Colom bia) B arbuda)
CIP Centro Internacional de la Papa .. GCDT Global Crop Diversity Trust
International Potato Center (Peru) ha H ectare
CIRAD Centre de Coopération Internationale en IBPGR International Board of Plant G enetic
Recherche A gronomique pour le Resources
D éveloppement .. French A gricultural IcT Inform ation and Com munication
R esearch Centre for International Technology
D evelopment IcA Inter American Institute for Cooperation
CISW G C aribbean Invasive Species W orking on A griculture
Group IM A Institute of M arine A ffairs (Trinidad and
cm Centimetre Tobago)
CNIRD C aribbean N etw ork for Integrated Rural IPGRI International Plant G enetic Resources
D evelopment Institute
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Chairm anes Introduction

The Caribbean A gricultural Research and D evelopm ent Institute (CA RDI) has continued its efforts to
achieve the repositioning of the A gri-food sector of the region in spite of the lim itations of its physical,
financial and hum an resources. Its m ajor responsibility is for the delivery of Research and D evelopment
(R& D) and for m arketing developmentin the new globalised environment w hich poses special challenges

for the institute.

The institute has sustained its program m es under the CARICOM Regional Transform ation Program m e
(RTP) emphasing regional industry developmentin hot pepper, sweet potato and sm all rum inants. But in
addition, a new dispensation is being pursued in respect of the «President Jagdeo Initiativesaim ed at strength-
ening the regiones agriculture in order to achieve sustainable grow th by alleviating *«the key binding con-

straints to the agricultural sector in CARICOM countriess.

Therole of CARDI as the regioness premier R& D provider and its involvem ent in m arketing intelligence
(through CA M ID) and developmentis going through som e considerable change, and itis recognised that the
institute will need significant strengthening of its professional and technical staff and its budgetary require-

m ents if it is to deliver m eaningfully on the expected m andate. T he institutess present strength lies in its w ell
organised outreach capability with representation in all of its m em ber countries. Itis very keen to play its

partin the im plem entation of the «President Jagdeo Initiativesas its new program mes unfold.

In the pursuit of these new challenges CARD I developed and finalised a three year M edium Term Plan

(M TP) for the period 2005 ...2007. It has atthe sam e time produced a detailed proposal for the strengthening
of the institute to include: planning and project development, R& D, resource mobilisation, environm ental
protection and food safety. A s expected, the core budget of the institute would need to be significantly

increased (by 65% ). Only then could the proposed re-structuring of the institute be carried out.

The partnerships of CARD I with the Inter-A m erican Institute for Cooperation on A griculture (IICA ), The
Technical Centre for A griculture and Rural Cooperation (CTA ), the Food and A griculture Organisation of the
U nited N ations (FA O ) and the U niversity of Florida (U F) have continued. CA RD I continues to operate the
R egional Branch O ffice in the Caribbean (RBOC) for the CTA and also jointly undertakes training w ork-
shops. Joint projects were undertaken with IICA and it also continued to meet the salary of CA RD Il-s

E xecutive D irector. The FA O funded key projects in the institute (eg CA M ID ). The Caribbean Regional
Invasive Species Intervention Strategy (CRI1SIS) projectis being actively pursued jointly betw een CA RD |
and the UF through a working group chaired by CARDI.The PROCICARIBE networking system is being
placed on an electronic basis to facilitate ease of com m unication w ith regional and international agricultural

research institutions and only the actively operating netw orks are m aintained and funding sought.

Finally, the institute is predicting a brighter future as it participates in this new regional dispensation in w hich
the private sector is expected to become more greatly involved in the development of the regioness agri-food
sector. The Board of Directors expresses its deep gratitude to the executive director, senior m anagem ent,
professional, technical and other staff of the institute for their continued com m itm ent and dedication, and to
the Board of Governors for its trem endous support of the work of the institute in prom oting the agricultural

development of the region.

Dr Keith Archibald
Chairm an

CARDI Board of Directors



Country Highlights

Antigua and Barbuda

The main thrust of the CARDI A ntigua and B arbuda pro-
gram m e is to produce and supply hot pepper seeds to the
region and seeds of cucurbits and corn to the national farming

com munity. Vegetable seedlings are also produced on dem and.

D uring the 3-year period 2003-2005 CARDI, A ntigua and

B arbuda supplied the hot pepper industry in the CARICOM
region with 85.4 kg of seed, 41.1 kg of that amount w as sup-
plied during 2005. It is estim ated that the quantity of seed sup-
plied during 2005 can establish at least 540 ha w hich will yield

approxim ately 8 million kg of fruit.

Barbados
Three projects were im plem ented at CA RD I, Barbados during
2005:

€ H ot pepper improvement for the C aribbean

€ IPM services to the sugar industry of Barbados

€ M aintenance of the tissue culture laboratory

In the hot pepper project, development of breeding lines from
W est Indies Red, Red Congo and Yellow Congo w as continued;
breeding also continued with the recom binantlines developed
from the crossing of Scotch Bonnet with Bird Pepper. The
process of genetic purification and stabilisation of 10 C aribbean
hot pepper landraces also continued. O ther hot pepper work
included field observations and screening of new introductions

for virus resistance.

In the sugar cane project, the evidence is conclusive that the
biological control agents, Cotesia flavipes Cam eron and
Lixophaga diatreae Tow nsend successfully kept down the dam -
age in B arbados, from the sugarcane m oth borer to below 5%

during 2005.

Belize

The main focus of CA RD I*s activities in B elize is to im prove
crop productivity and quality and to im prove the availability of
quality seed of crops under investigation with a view to low er-
ing cost of production of dom estic and exportcrops through the
development and utilisation of appropriate and sustainable tech-

nologies.
R esults of a num ber of variety evaluation trials are outlined in
the Crops Program me report; the quantities of seed produced

are also detailed.

CARDI entomologist Dr. K athy D alip w as transferred to the

B elize unitin November 2005 and w ill assistin providing ento-

m ological services to Belize.

Dominica

CARDI Green hot pepper w as selected by DEX IA for fresh
fruit export. Since its introduction in June 2004, the area of
CARDI Green under cultivation increased to 10 ha by

D ecember 2005. D EX IA+s weekly exports to the M iam i m arket

now average 190 boxes, earning weekly revenues of EC $6,100.

The use of toxins extracted from Colletotrichum gloeospori-
oides in phytotoxicity tests on five yam species and 10 cultivars
show ed that toxins were a more efficient m ethod in accessing

disease resistance in yam s.

Grenada

CA RDI*s successful work on heightreduction of tall golden
apple was publicised to farm ers, exporters, ministry personnel
and to the public. The use of this technology by golden apple
farm ers can greatly enhance their production system s as it

m akes harvesting much easier.

A m ajor feature of the CARDI, Grenada work program m e, that
of production and distribution of planting m aterial, w as even
more successful in 2005 as there w as a significantincrease in

the quantity of planting m aterial distributed.

CARDI*s support to the Grenada hot pepper industry helped
revival after it was brought to a halt by recent hurricanes.
CARDI*s supportincluded provision of planting m aterial and

testing of new varieties.

Jam aica

Significant work was done in the consultancy project, for the
Government of Jam aica, w hich provided entom ological ser-
vices for the countryess Citrus Replanting Project. Population
m onitoring studies show ed m ajor peaks for the presence of the
Brown Citrus A phid and longer periods of high populations.
The biological control com ponent of the project centred on the
use of Lipolexis spp. as the agent. Four shipments of L. oreg-
mae w ere received from the University of Florida but the
efforts to rear them w ere not too successful. However, PCR
(Polym erase Chain Reaction) tests confirm ed that L. oregmae
as w ell as L. testaceipes were already present in Jam aica.
These were significant findings as the parasitoid was only pre-
viously known to occur in this region, in Florida and Bermuda.

A lso in the Citrus Replanting Project, screenhouse and field tri-



als were conducted to evaluate susceptibility of Brown Citrus

A phid to a number of environm entally friendly pesticides.

A project to com pile and distribute sm all ruminant inform ation
products w as undertaken in recognition of the im portance of
the application of relevant know ledge on the grow th of the
industry. This isin conjunction w ith the sm all ruminant
research and development activities that are ongoing at the Sam

M otta D em onstration and Training Centre in central Jam aica.

A new memorandum of understanding w as signed betw een
CARDI and Virginia Polytechnic Institute and State U niversity
for further work under the U SA ID funded IPM CRSP. The
activities being conducted under this new phase focus in the
m ain on technology transfer of vegetable and sw eet potato
IPM . An indicator of the success of this project in Jam aica is
that the U nited States D epartm ent of A griculture A nim al and
Plant H ealth Inspection Service (USDA APHIS) interception
data indicated a drastic reduction in pest interception in ship-
ments of fresh callaloo exports from Jam aica to the USA . In
1997 there w as an interception rate of 30% ; this dropped to

2.5% in 2005.

M ontserrat

CARDI support to the developm ent of cassava industry contin-
ued. An improved method of baking cassava bread w as intro-
duced using new equipment developed by CA RIRI. Tests on
cassava bread baked in the modern ovens show ed a som ew hat
higher cyanide content than thatin the bread baked the tradi-
tional w ay, w hich includes a certain amount of pre preparation
before baking. The cyanide levels in bread baked in the mod-
ern oven are still well within international safety limits; never-
theless, research to reduce the cyanide contentin bread baked

w ith the modern ovens is ongoing.

St Kitts and N evis

CARDI developed a strategic agricultural m arketing plan for
the Governmentof St. K itts and Nevis. Thiswascommis-

sioned by the government as part of its efforts at diversifying
the agricultural economy following the closure of the sugar

industry in St. K itts.

V ariety trials of onions and vegetables com menced and evalua-
tion of 30 sw eet potato varieties for pest resistance concluded.
Tubers of all 30 varieties were sentto CARDI, St. Vincent and

the Grenadines for perm anent conservation.

Field trials to evaluate new trap and baitmodels for the control
of W est Indian Fruit Fly w ere established as a joint activity
betw een CARDI, University of Florida, IICA and the

D epartment of A griculture.

St Lucia

Fruit and root crop germ plasm w ere multiplied atthe CA RD I
field station at D ennery. Under arevenue generating project,
revenue w as generated from the sale of bodi beans, cucum ber,
ochro and spinach. Also a nursery for the production of fruit

crop seedlings w as established.

A lternative trellising m aterial (discarded telephone cables) for
passion fruit production w as tested and found to be more cost
effective and durable than purchased wire. Two passion fruit
varieties (Colom bia Yellow and CARDI Pink) were selected,
multiplied and distributed to farm ers. D em onstration plots of

the tw o selected varieties w ere established.

St Vincent and the Grenadines

Evaluation of three chem icals for the m anagem ent of the sw eet
potato grub show ed that thiam ethoxam (A ctara® ) w as more
effective than azadirachtin (Neem X ® ) and pyroll (Pirate® ).
Three sw eet potato varieties w ere analysed for physical and
chemical characteristics. The varieties *Loverss NameZ, B lack
VineZ and *Big RedZ are classified as floury potatoes because

of their low m oisture and sugar contents and high starch levels.

Com parison betw een dasheen grown from tissue culture w ith
those grown from traditional planting m aterials show ed that tis-
sue culture is a viable alternative to traditional planting m ateri-
al. Work with cassava identified a variety, CM 4919-1, w ith

good yield and desirable processing qualities.

In collaboration w ith the Plant Protection U nit of the M inistry
of A griculture, Forestry and Fisheries it was found that plastic
mulch was successful in controlling mites and aphids in hot

pepper; this led to higher yields.

Trinidad and Tobago

There are tw o m ajor com ponents to the organic production sys-
tem s development project, nam ely technology transfer and
techpak development for indigenous m edicinal herbs. A range
of tree crops w as established at the organic dem onstration farm
in Tobago and training in organic technologies was conducted
for farm ers. Fourteen herbs w ere investigated for suitability and

five of these were chosen for further research.

A project to identify pherom one active com pounds in
Amblyomma cajennense ticks is being undertaken. The identi-
fied chemicals will be used to m ake acaricide-im pregnated
decoys to attract and kill m ales, thus reducing tick population

over time.

In hot pepper, a contribution to the improvement of the industry

is the work to purify and stabilise local landraces of econom ic



value. A nother com modity in w hich stabilisation work isunder- There are several projects under the CARDI Livestock
w ay is pum pkin w here lines from superior landraces are being Program m e in Trinidad and Tobago w hich are aim ed atincreas-

selected and purified. ing the availability of sm all ruminant derived anim al protein.



Crops Program m e

Programme Leader: Anil Sinh

H ot pepper (capiscum chinense Jacq )

The Regional Hot Pepper Variety trial continues in several
countries. This trial com pares the perform ance of the tw o
varieties bred by CARDI, Barbados, namely CARDI Green
and CARDI Red with several varieties well established in the
C aribbean, namely W est Indies Red, Scotch Bonnet, Red
Congo, Red Flat, Hood, Cayenne and Tiger Teeth. T his trial
has suffered som e natural setbacks; for exam ple in Tobago

the trial w as abandoned because of attacks on the seedlings by

m ites in the nurs-
ery; however, even
here som e useful (if
not very positive)
inform ation w as
collected as it w as
noted that the vari-
eties Hood, CARD I
Green, Red Flat and
Cayenne had very

poor grow out.

Plate 1 Westlindies Red hotpepper

Preliminary results
of the Regional Hot Pepper Variety trial in Dominica were
presented in the 2004 A nnual Report. Final results are show n
in Table 1. These results do not indicate any significant differ-
ences in yield, but it will be noted that yields of Scotch
Bonnet were the low est; in fact, during the earlier harvests

(reported in the 2004 report), Scotch Bonnet yields were sig-

nificantly low er than the other accessions. However, with
improved pickings during the peak harvest period, there w as
som e levelling off with overall yields. It was noted that

N ovem ber plantings led to peak production from M arch to
July thatis the period which allows for maximum access to

US markets.

In the Grenada leg of the Regional Hot Pepper Variety Trial,
CARDI Red, CARDI Green, Cayenne and Tiger Teeth were
the most productive; Red Flat (although very hot) and R ed
Congo were notvery productive. Red Congo was very sus-
ceptible to anthracnose disease w hile Scotch Bonnet w as sus-
ceptible to viruses. CARDI Red and CARDI Green show ed

som e susceptibility to soft rot.

A project to improve the hot pepper industry of Trinidad and
Tobago w as started in 2005. The objectives are to:
€ Purify and stabilise the hot pepper landraces of Trinidad
and Tobago
€ Produce manuals on production, processing, m arketing
and post-harvest handling of hot pepper
€ Establish a hot pepper production database

€ Evaluate hot pepper production system s

G ood progress was made particularly in the collection of the
hot pepper germ plasm of Trinidad and Tobago. Preparations
were made to proceed with seedling production and trans-
planting on the G oldsborough D em onstration Station in

Tobago. The production of the hot pepper manuals w as

Table 1 Mean hot pepper berry characteristics and yield data of two cultivars and six accessions observed

during the Regional Hot Pepper Variety trialin Dominica (Plotsize 6.1 m x 3.7 m)

CARDI Green 7.4 40
CARDIReEed 7.3 43
Red Congo 9.8 41
Red Flat 11.4 26
Cayenne 11.4 61
Tiger Teeth 8 .4 65
W . Indies Red 8.7 42
Scotch Bonnet 4.5 35
P <0.01 0.23
LSD 0.05 2.1 1.8

5 12.8 26 .4 11,700
5 12.0 37.5 16,600
9 13.8 39.8 17,600
2 8.7 35.1 15,600
6 13.4 48 .1 21,300
6 12.6 54 .6 24,200
6 12.6 43 .8 19,400
6 11.5 26.1 11,600
9 0.22 0.13




advanced; one manual on field production was written and is
to be edited after the insertion of photographs. A m arketing
m anual is being written. A m anual on processing w as
planned, but this will not be produced as FA O is writing a

similar docum ent. A further manual on post-harvest han-

dling will be written. The activity involving the evaluation
of production system s will be done last. The database on hot
pepper production will be populated as soon as the field data

have been collected before the end of 2006 .

In late 2004, approxim ately 30 g of breeder seed of each of
four varieties of hot pepper .. W est Indies Red, CARDI Red,
CARDI Green and Scotch Bonnet .. were acquired by
CARDI,Belize from the plant breeder atthe CARD I,

B arbados unit to initiate the Belize H ot Pepper Seed

Production Project.

The M other Plantse w ere grown for the entire period in the
screenhouse thus elim inating the possibility of cross pollina-
tion by insects. Recom mended agronomic practices for hot
pepper production were followed. Fully mature fruits were
harvested and the seed m anually extracted, dried and stored.
Stock seed of the four hot pepper varieties w as extracted
from fruits harvested from +M other Plantse that w ere grow n
from breeder seed. In collaboration w ith the agricultural
extension staff of the Cayo D istrict, several farm locations in
the district were visited to select suitable farm ers for the

com mercial production of hot pepper seed. A ll locations m et
the necessary isolation requirem ents for pepper seed produc-
tion although some lacked necessary irrigation infrastructure.
Seedlings of the four hot pepper varieties were sold at
BZ$0.20 each to the selected farm ers for the production of
seed. The arrangem ent w ith the farm ers w as that the plots

w ere to be managed by the respective farm ers and that fully
ripened fruits would be purchased by CARDI atBZ$0.80/lb.

(11b = 0.454 kg).

Four plots of W est Indies Red, and one plot each of CARD I
Red, CARDI Green and Scotch Bonnet were established. O f
the plots of W est Indies Red established, one was destroyed
by cattle; the farm er responsible for another did not honour

his obligations to sell the fruits to CA RDI; and only two har-

Table 2 2005 results from the Belize Hot Pepper Seed

vests were made from another because of unacceptable levels
of virus infestation. The single plot of Scotch Bonnet w as
abandoned because of the farm eress inability to adequately
irrigate after the plot w as established. A plot of CARDI
Green w as established and m anaged by the A gronomy
Section of the M inistry of A griculture, Central Farm . Ripe
fruits were received and the seeds extracted, dried, cleaned
and stored at the CA RDI, Belize unit. The results are pre-

sented in Table 2.

In Dominica, 15 F, lines were examined in two different
agro ecological zones in order to select the lines that perform
best under local conditions. At each location observations

were made of berry length, width and w eight; plant height,

w idth and w eight; num ber of plants from w hich harvests

were
obtained and
weight of
berries har-
vested. The
characteris-
tics dis-
played in
these acces-
sions are
being used

to guide

CARDI-s

Plate 2 Hotpepper grown under plastic mulch

breeder in
selecting and developing cultivars in collaboration w ith

exporters, m arketing agencies and agro-processors.

At CARDI*s Rabacca Field Station in St. Vincent and the
Grenadines, a trial w as established to monitor the effect of
plastic mulch on controlling mites and aphids in hot pepper.
D ata w as collected on yield. During the harvesting period
from A pril to October, there were 20 harvests (Figure 1). The
pepper plots planted w ith the plastic mulch consistently
yielded higher than plots without mulch. The highest period

of production for both plots was harvests 12 and 13 (in July).

Since 1992, high quality seeds of hot pepper have been pro-

Production Project

H.August W estindies Red 416
S. G arcia W estIndies Red 28
M . Chan CARDIReEed 72

Central Farm CARDI Green n/a

5.0 1.2 96 .5
0.1 0.2 99.0
0.6 0.9 97.0
0.4 nla 94 .0
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duced by CARDI, Antigua and Barbuda to supportthe
regional industry (Table 3). This is achieved through a system 1400 R
of contract farm ers and on station production of fresh berries
1200
that are processed, conditioned, stored and m arketed by
1000 l
CARDI.In 2005 the target of 20 kg w as surpassed and 24.2 -
kg was produced. : 300 »
S %0 f \ /\ K
Hurricanes have recently restricted the hot pepper seed pro- © [ \ / \ /\
400 }
duction capacity of Jam aica; in an effort to assist in the m iti- V v \
gation efforts, CARD I Antigua and B arbuda in 2005, 200 \
em barked on a special initiative to produce 40 kg of Scotch
20 T T — = T — T —— — — T L
Bonnet seed for the M inistry of A griculture in Jam aica. 1 2 3 1 5 6 7 3 9 ® uU 12 13 14 15 16 17 18 19 D
Shipments are scheduled to begin in A pril 2006 . Harvesting period
——¢ jastic Non-plastic
Over the last 3 years CARDI, Antigua and Barbuda supplied
Figure 1 Comparative yield of hot pepper grown in St. Vincentunder

the hot pepper industry in the CARICOM region with 85.4 kg
plastic and non plastic conditions from harvest 1 (April 2005) to harvest

of seed, 40.7 kg of this amount w as supplied during 2005 20 (September 2005)

(Table 4). This quantity of seed (2005) potentially can be
used to plant at least 540 ha w hich should yield some 8 mil- were $SEC41,514/ha. It also show ed that (m anual) harvesting
lion kg of fruit for the regional processing industry as well as accounted for 37% of the total cost of production.

for fresh exports. The high dem and in 2005 over the two pre-

vious years w as due to increased supplies to the hot pepper CARDI+*s hot pepper sub program me leader, Cyril Roberts
industry in Jam aica, w hich w as severely dam aged by hurri- operates out of CARDI,Barbados and the programme of
canes. It was also due in part to the increasing popularity of work there was very active in 2005. A trial to examine the
the W est Indies Red variety, which has shown tolerance to effects of viral diseases on pepper production was conducted
som e field pests and diseases and w hich is also being used on eight pepper accessions. Results are shown in Table 5.
increasingly in jerk seasoning. The percentage of plots show ing virus sym ptom s w as very

variable betw een the three replications and from picking to

A preliminary investigation was conducted on CARDI Green picking with a high negative correlation observed for virus
to determ ine the natural storage time required before fresh present and yield for all eight accessions. A ll accessions w ere
seedlots can be released to farmers. Germ ination tests w ere attacked by Cucumber M osaic Virus and Potato Virus. A less
conducted on a freshly produced seedlot at 14, 21,28 and 35 important virus w as Board Bean W ilt Virus. The following
days after extraction. Counts indicated an average of 25.4, viruses w ere tested but not found present at the field site at
58.2,63.6 and 75.4% norm al seedlings respectively. This sug- Graeme Hall: Pepper M ulch M ottle Tobam ovirus, Tom ato
gests that w ithout any chemical treatm ent freshly harvested Spotted W ilt Virus, W aterm elon Sw eet M ottle Virus
seed of CARDI Green should be stored for at least 5 weeks Geminivirus, Tom ato Chlorosis Virus and Tom ato Infectious
before supply to producers. Chlorosis Virus.
A costof production study was conducted at Betty+s Hope Twenty-two new introductions w ere screened for virus resis-
field station in A ntigua during 2005. The data collected tance. Six introduced from AV RD C in Taiwan proved the
show ed that at a m arket value of SEC5.00/kg gross returns most prom ising. Generally, on these accessions viral sym p-
Table 3 Hotpepper seed production (kg) 1992 .. 2005 at CARDI, Antigua and Barbuda
Year 92 93 94 95 96 97 98 99 2000 01 02 03 04 05
kg 17.1 12.5 28.5 42.0 9.3 100.3 21.1 35.0 24.5 13.1 70.5 7.5 8.5 24.2

Table 4 Hotpepperseed supply to CARICOM region 2003-2005 by CARDIAntigua and Barbuda

2003 2004 2005

Quantity of hot pepper seeds (kg) supplied 22 .4 22.3 40.7




Table 5 Y ield of m ature berries and virus presence of hot pep-

pers grown in Barbados

Cayenne 23.7 97
CARDI Green 28.8 36
CARDI Red 72.2 35
Red Congo 41.0 92
Red Flat 38.4 85
Scotch Bonnet 47.2 85
Tiger Teeth 74.7 45
W est Indies Red 84.3 18
LSD 0.05 6.6

P <0.01

* Total yield of three pickings. Plot size 800 cm x 400 cm

tom s were absent, with severity of infection being none to
mild or moderate w henever som e reaction was discerned on
the leaves of a few plants. These selections were recom -
mended to CARDI by AVRDC C because of virus resistance

displayed in Taiwan. They are all Cayenne type peppers.

Purification and stabilisation of Caribbean hot pepper lan-
draces continued. The first selections w ere started in 1997,
thus by 2005 they were in the S  generation. Significant
purification and stabilisation have been accom plished for
length of berry and width of berry, but there still rem ains
unacceptable levels of variability of other param eters across

families.

Root crops

The root crops sub programme of CARDI has as its m ain
focus, sweet potato (Ipomoea batatas (L.) Lam .) and there is
also activity with dasheen (Colocasia eculenta Schott.) and
cassava (M anihot esculenta Crantz). W ork with onion
(Allium cepa L .) and peanut (Arachis hypogaea L .) is notpart
of CARDI*s root crops sub program me; details of onion and
peanut work can be found under the vegetable, grain and

legum e crops sub heading.

In St. K itts, 30 sw eet potato varieties were evaluated for their
resistance to sw eet potato weevil (Cylas formicarius) and soil
grubs (Phyllophaga sp.). Twelve of the varieties had no root
dam age caused by the sweet potato weevil, but there were
(fairly low ) stem dam age levels for these 12 varieties and also
for the other varieties evaluated. The low est levels of weevil
dam age were exhibited by *Regals, M andellas and *Green

A crese. No grub dam age was observed. A lso in St. K itts and

in collaboration w ith the D epartment of A griculture, technical

supportis being given to a number of sweet potato farm ers in
pest m anagem ent including the use of pherom one traps for
the m anagement of the sweet potato weevil. The farmers are
closely following the pest managem ent guidelines, but there

are problem s w ith adherence to timely harvesting.

A nother territory w here the sweet potato weevil on several
farm s has been controlled after intervention by CA RDI is

M ontserrat. Here pheromone traps w ere obtained from the
United States for use by the Farm ers+ A ssociation on

M ontserrat.

W ork in St. Vincent and the Grenadines com pared the
grow th and yield of dasheen planted w ith traditional planting
m aterial and those planted w ith tissue culture plantlets. The
agronomic practices used w ere those as recom mended by the
CARDI techpak for dasheen. For the first month of harvest
yields from the traditional planting m ethod w ere significantly
higher (P 0.05), but for the rem ainder of the 7-m onth harvest
period there was no significant difference betw een the yields
from traditional planting m aterial and those planted w ith tis-
sue cultured plantlets. These results are consistent with
results from a previous trial that com pared the sam e planting
m aterials. Therefore tissue culture could be considered a
viable alternative to traditional planting m aterial. D asheen is
grow ing in im portance in the diversification thrust of St.
Vincent and the Grenadines and there is increased need for

planting m aterial.

Successfully hardened tissue culture plantlets, w hich were
obtained from CIAT, were planted in D ecember 2004 at the
CARDI Field Station, Rabacca, St. Vincent and harvested in
O ctober 2005. The harvested cassava w as processed by a
local processor and converted into farine and cassava bread,
locally known as *bam bams+. W hen the processor was ques-
tioned as to w hich variety had the best qualities for process-
ing she identified CM 4919-1. She pointed out this w as easy
to peel and grind. The yield was also higher than the other
varieties, both meal and processed product (Table 6). Som e
of the harvested sticks were replanted; this is expected to give
a higher yield, w hich will be used for a more thorough testing

of the varieties.

A survey of cassava growers in M ontserrat was conducted
during the first quarter of 2005. This was done in an attem pt
to assess the production base and also to get an idea of the
problem s experienced in cassava production. A total of 25
persons considered to be m ajor grow ers w ere interview ed; 15
were male and 10 fem ale. M ost w ere grow ing cassava at the
time of the interview (88% ). The survey also revealed that
88% have been planting cassava for betw een 20-40 years.
Plot size is nearly alw ays well under 0.5 ha. There is no par-
ticular time of the year for planting the crop; cassava sticks

are planted every month of the year. The bitter cassava is the

11



preferred type by just over half of the grow ers. Both bitter and
sw eet are grown by 10 farmers and only two grow sw eet only.
Cassava with a white skin colour is predom inantly planted.
The only other type grown is brown skinned by three of the
producers. All persons interview ed indicated that they plant
cassava because there is a ready m arket, a good price and
planting m aterial is easy to obtain. A s had been found in a
previous sw eet potato survey, the m ajority of farmers do not
use chemical fertiliser in the production of their crop. Of the
three who do, they use both a com plete fertiliser and farm

manure. The major pest reported w as rats, and this pest is

thought diffi-
cult to con-
trol. L ess than
half were sat-
isfied with the
results they
obtained w ith
the rat bait
used. R at
dam age also
proved to be

the m ajor

cause of

3 Varieties of cassava obtained from CIAT rejection of

d at CARDI Field Station, Rabacca, St. Vincent
harvested cas-
sava. Shoot

fly was the only other m ajor pest identified, reference w as

also made to rabbits and fow Is as affecting the crop. Y ields
are extrem ely variable; w hereas one farm er reported yields as

low as 30 kg/ha; others claimed very high yields with 450

kg/ha being the highest. Grow ers do not harvest all the cassa-

va from a particular plot at the sam e time, mostreap over a

period of one 1 to 3 months. H arvesting is m ainly done by

hand using family labour. The major use for cultivated cassa-
va is to bake bread. M ost was sold to the bread bakers on the
island w ho prefer the bitter type.

CARDI isvery active in the Government of M ontserrat pro-

ject to develop the cassava industry on that island.

D evelopmentof the industry is centred on modern baking
equipment acquired from CA RIRI. Although a number of
bakers have been trained in use of this equipm ent, itis som e-
w hat under utilised as many processors prefer to process at
hom e using traditional m ethods. There is also a shortage of

locally produced cassava.

CARDI arranged for an evaluation of cassava bread baked by
the traditional m ethod and by the modern method using the
new equipment. In the traditional m ethod, the cassava is
peeled, grated and left overnight betw een w eights to drain
excess liguid. It is then baked the next day. The new equip-
ment allow s the processor to use the mechanical press to get
rid of the liquid im m ediately after grating, thus allow ing bak-
ing to be done on the same day. A s the results indicate (Table
7) bread baked the traditional way contained a cyanide con-
tent of less than one quarter that of the bread baked the mod-
ern way. The contents of both types of bread are, how ever,
well below the maximum permissible level as recom mended

by the FA O/W HO Codex Alimentarius standards.

A ttem pts are being m ade to reduce the cyanide level in the
emodern methodZ. Tow ards the end of 2005, an experiment

w as conducted to assess the effects of leaving the cassava for
different periods of time before baking by the modern method.
The bread baked will again be tested by CA RIRI for cyanide

content.

Vegetable grain

and legum e crops

In Tobago, the Goldsborough facility m anaged by CA RD I has
been identified by the Tobago Farmerse A ssociation and the
Tobago House of A ssem bly as the locus of activity for the

development of viable crop production and m arketing sys-

Table 6 Production and processing characteristics of CIAT cassava varieties grown at CARDI Field Station,

Rabacca, St. Vincentand the Grenadines

CM 4843-1 8-11 B itter
CM 4919-1 9-11 B itter
CM 7514-8 10-11 B itter
CM 7514-7 (1)+ 10-12 Sweet
CM 7514-7 (2) + 10-12 Sweet

25 .4 9.1 35.7 5.9 23.2
28.2 15.5 54 .8 6.4 41.0
23.2 10.9 47.1 5.9 25 .4
20.0 6.8 34.1 nla
21.4 7.3 34.0 n/a

* Ten holes of each variety were harvested for processing

+ Two plots of CM 7514-7 were planted

n/a Farine notmade from sweetcassava



Table 7 Totalcyanide content of two samples of cassava bread baked in Montserrat

Traditional cassava bread 0.004 10
M odern cassava bread 0.018 10
* Results of testing conducted by CARIR I
tems. This is part of the thrust to produce locally more of the trial w as planted in late 2005; line coverage at 14 days after

vegetables and fruits dem anded by the hospitality and pro-
cessing industries, as well as fresh food for local residents. At
G oldsborough, CARDI undertakes the research required for
advising local farm ers on best production practices; also a
seedling nursery contains seedlings of tom ato (Lycopersicon
esculentum M ill.), hot pepper, squash (Cucurbita pepo L .) and
cucumber (Cucumis sativus L .) for com m ercial production.
To assist in local com m ercial production and also for on-sta-
tion dem onstration the following crops are grow n at

G oldsborough: bodi bean (Vigna unguiculata (L.) W alp.), cab-
bage (Brassica oleracea var capitata L.), corn (Zea mays L .),
cucumber, hot pepper, squash, string bean (Phaseolus vulgaris

L.) and sw eet pepper (Capiscum annuum L .).

A lso in Tobago, work is in progress to stabilise the local
pum pkin (Cucurbita maxima Duch ex Poir) types. In A ugust
2005 seeds of the A cceptables variety were sown for contin-

ued selection.

In late N ovember and D ecember the fully m atured pum pkins
w ere harvested. The desired green rind colour at m aturity w as
not produced on the vast m ajority of the fruits and it w as
observed that as the fruit m atured, even green skinned types
developed a tan/yellow rind colour with blotches of w hite,
even w hen the fruits developed under well shaded conditions.
There were reports of excellent cooking and taste and there

w ere no negative reports on the quality of the pum pkins pro-
duced. From this selection, 130 g seed (air-dried) from the
pum pkins with the preferred phenotypic characteristics of
round shape and deep yellow /orange colour were extracted
and processed for storage. A further 270 g of seed were saved
from pumpkins that had a flattened round shape but also

show ed other desirable traits such as sm all seed cavity, dense-
ly structured flesh and good flesh colour. This seed will be

used for further germ plasm stabilisation w ork.

In St. K itts and N evis the national onion production project
is trying to increase onion production following a decline
after high levels of production in the 1990s. CA RD I is assist-
ing by instituting variety trials utilising seeds acquired from
sources in Barbados, Israel, M artinique and the USA . In

N evis, five varieties are under evaluation, namely *Bolder-,

*HA 202+, HA 1367+, Jaguaresand *Synthetic M ercedess. A

planting w as highest for Jaguar (70% ) followed by HA 202
(63% ). At6 weeks after planting all the varieties averaged

betw een 3-4 true leaves per plant.

A number of vegetables and pulses are being field tested in
St. Kitts and N evis with the ultim ate goal of enhancing agro
tourism linkages. Two observation trials have been estab -
lished involving three tom ato varieties and one eggplant
(Solanum melongena L .) variety. The tom ato varieties are:
*Golden Pearsa small, yellow, tart tasting, pear-shaped variety
of Taiw anese origin; a sm all, red, sweet, grape-type nam ed
*NASCAR¢+<o0of US origin; and a medium , virus resistant vari-

ety called «T X 54+ also of US origin.

B oth sm all varieties fruited w ell, but Golden Pear on m aturity
exhibited splitting of the skin in over 90% of the fruit.

N ASCAR had a firmer skin and splitting was observed in less
than 2% of the fruit; fruits of this variety contained no
detectable seeds w hich is a very desirable quality as they can
be consumed whole as cocktails. A ttem pts to prolong the
production of NASCA R by vegetative means (rooting the
stem ) were not successful as the new sets dried back w hen
planted in the field. Germ ination and establishment of T X 54
w ere affected by heavy rains; how ever, the established plants
grew well and show ed no signs of virus. Fruit set com menced
in December, but on average, there were only two fruits per

flow er cluster with a high level of flow er abortion.

The eggplant variety being evaluated is *F1 M idnight Hybrids

of US origin. Fruit set com menced at the end of 2005,

Two plots were established at the CA RD I field station in St.
K itts to study and m anipulate pollination in zucchini
(Cucurbita pepo L .) (var. *A m bassadore+). This w as in
response to persistent reports of poor pollination and fruit set
in this crop. The plots were established in close proxim ity
but at various distances (5 m and 10 m) from three active bee
colonies. A s soon as flow ering com menced, the plots were
monitored daily at early morning, near midday and evening to

determ ine the extent of bee activity.

This trial confirm ed the pollination problem s being experi-

enced by farmers. D espite the close proxim ity to bee



colonies, only very few bee vi

od of

flow er are required

the crop.

sits w ere noted during the pe
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nce need to be determ ined.

ri-

for effective pollination of cucurbits. T he

A lso, despite prolific flow ering there was very little pollina-

tion of the fem ale flow ers by bees present or other insects.

fact a

of 15

opene

flow ers abscised before opening although

large proportion of fruits (>50% ) elongated to length

cm and beyond before the flow ers were sufficiently

d to accom modate the entry of bees. In som e cases th

development continued. Overall yields were very poor with

only about 30%

order to gain a better

es in zucchini

a more detailed

of plants producing any m arketable fruit.

study w ill be conducted w ith

individually caged plants (and bees), and hand pollination.

Field

condu

The present CARDI

trials w it

cted .

h the bee attrac

tant, BeeScent® will also be

field station in St. K itts is a tem porary

In

s

e

fruit elongation and

I'n

understanding of the pollination process-

facility after the previous station at Taylores Range w as cleared

for housing development. Praedial larceny and w ater problem s

abound at the tem porary station, w hich is also threatened by

infrastructural developm ent in

and a

but meanw hile, despite all the problem s, semi-com mercial

new road

. Itis hoped to

the form of airport expansion

move to a new site fairly soo

n,

pro-

duction of cucum ber, okra (H ibiscus esculentus L .), eggplant,

pum pkin, cow pea (Vigna unguiculata (L.) W alp.), seasoning

pepper and green papaya (Carica papaya L .) were all

The C

ARDI, B

elize, cereal cr

program me focuses on the fol

The annual

hybri

op research and development

low ing:

evaluation of yellow and w hite corn

ds to identify those that perform better than

hybrids that are currently being planted by large

scale mechanised producers.

Production and m arketing of quality seed of the

achieved.

the

open pollinated yellow corn variety CARDIY C-001

(introduced as Trinidad 7728) to meet the needs of

sm all

The production and m arketing of quality seed

and medium sized producers.

rice (Oryza sativa L .) variety CARDI 70.

In 2005, none of the corn hybrids evaluated appeared to be

better

than tho

blackbird dam

CARDI fields

se currently planted. This is partly due to

age to the trials

,which were planted in the

at Central Farm .

Consequent upon requests fro

for a short-straw

tics of CARD |

breed

straw

er for crosses to be made betw een CA RD |

varieties

70, arrangem e

in an effort to

m local mechanised producer

nts were made with a US rice

reduce the height of CA RD I

of the

s

rice variety with grain and other characteris-

70 and short-

70.

The crosses were made in the USA and F, populations are

available for screening in Belize.

CARDI*s research and development efforts during the 1980s
resulted in m oderate successes w ith com m ercial soybean
(Glycine max (L.) M err.) production. Atthe time the major
constraints identified w ere the relative high cost of production
and the absence of an oil extraction facility to im prove the

m arketing and utilisation of locally produced beans. In the
early 2000s the Government of Belize placed a high priority
on local soybean production to replace BZ$19 million in
annual imports of soy-based products for the livestock feed
industry. Local production has been targeted to reach 8,900
ha to provide about 20,000 tonnes of beans. A modern soy-
bean processing facility has been constructed and is expected
to become fully operational very soon. Since 2000, CARDI
has identified four varieties of soybean that are adapted to
local conditions and has developed, tested and validated a
technological package for soybean production; this will assist
the local farm ers to m eet the production target for the new

facility.

An important part of this work is germ plasm m aintenance and
multiplication of nucleus seed; in late 2004, 92 soybean
entries were planted in plots of size 8.0 m . Y ields ranged

from 275 g/plot (B RS M illene) to 2,030 g/plot (CB-3296).

A lso in Belize, 43 entries were planted in a preliminary
peanut varietal evaluation trial. Only 12 of these entries
(including the control, *Tennessee Red+) performed well

enough to w arrant data recording.

Entries *Belguate, W S-1, W S-2, W S-4, ICGV-91001A , ICG V -
91001B and ICGV-91008 were found to be highly resistant to
rust disease and a num ber of entries were moderately resistant
to leaf spot disease. B elguat had 3.4 kernels per pod, w hich is
sim ilar to Tennessee Red. Belguat w as also found to strip eas-
ily from pods, w hich most farm ers prefer. This entry will be

further multiplied and evaluated.

Since the beginning of agriculture seeds have, and continue to
be the crucial ingredient in the establishm ent, spread, diversi-
fication, and im provement of crop production. Quality seed
represents the link betw een farm er and plant breeder and its
tim ely availability in adegquate quantities, at the right place
and time, and at affordable prices, constitutes one of the cor-
nerstones of any successful crop production program me. The
CARDI Belize unitundertakes the production and m arketing
of quality seed of cultivars/varieties they recom mend for sale
to local farm ers. Seed production and m arketing activities are
confined to those cultivars/varieties for w hich seed could not
norm ally be purchased from established com mercial seed

houses. Seed is norm ally multiplied through two generations,



Table 8 Seed produced by CARDI, Belize in 2005

Chickpea Nucleus 35 38
Peanut Nucleus 18 579
Pigeon Pea Nucleus 1 11
Sesame Nucleus 1 5
Cowpea S tock 12 16
Cowpea Commercial 2 37
Soybean Commercial 6 8,181
M ungbean Commercial 1 13
Corn Commercial 1 1,001

stock seed and com m ercial seed, using recom mended crop

production practices along w ith requisite field sanitation, iso-
lation and rouging. H arvested seed are dried, conditioned and
stored. Viability of the seed is tested prior to sale/distribution.

Table 8 sum m arises the quantities of seed produced in 2005.

CARDI*s seed nursery in Grenada made a good recovery
from the ravages of Hurricane Ivan in 2004 and considerable
quantities of vegetable seedlings and sm aller amounts of
planting m aterial of other crops were distributed to farm ers
throughout the island. It is estim ated that the planting m aterial
distributed resulted in produce valued at EC $7 million for the
farmers. In 2005, CARDI, Grenada show ed an increase of
7.8% in the amount of planting m aterial distributed as com -
pared to the previous year. Tom ato w as the seedling in the
greatest dem and follow ed by cabbage, lettuce (Lactuca sativa
L.), salad pepper (Capsicum annuum (L.) var. Grossum ), egg-
plant and seasoning pepper (Capsicum chinense (Jacq.) var.
Seasoning pepper). The vegetable with the highest percentage
increase in distribution over the previous year w as patchoi
(Brassica chinensis L.) (178% increase), follow ed by lettuce
(77% ), eggplant (64% ) and tom ato (17% ). Vegetables show -
ing a decline in distribution over 2004 included cauliflow er
(Brassica oleracea (L .) var. Botrytis), salad pepper, celery,
seasoning pepper and thyme (Thymus vulgaris L.). For the
non vegetable crops there was an increase in distribution for
som e planting m aterial, e.g., sw eet potato and papaya and a

decline for others e.g., pigeon pea and corn.

Possibly one reason for the increased dem and and distribution
of vegetable planting m aterial from CA RD I is the fact that
more farm ers are planting vegetables on lands w hich formerly
had tree crops that were destroyed by the recent hurricanes.

A nother factor is the high quality of the vegetable planting

m aterial produced by CA RDI, which helps to fuel dem and.

A nother low cost nursery shed w as therefore erected to help

cope with the increased dem and.

A tom ato observation trial was conducted in Grenada w ith the
following varieties: «Calypsoe+, *Gemprides, *H eat M aster-,

*King Konge, sLisheng No. 1+, and «Lisheng 409-.

H eatm aster w as the earliest bearing and most productive vari-
ety; it took 77 days after planting to first harvest. Lisheng

409 and King

Kong were
first harvested
84 days after
planting; these
were not as
productive as
H eatm aster
but they stood
up best to
attacks from

stink bugs and

caterpillars.

Gempride Plate 4 Tomato observation trial in Grenada
show ed
good production, but its sm all fruit size was not w ell accepted

on the Grenadian market. Calypso and Lisheng No. 1 did not

perform well.

Tree and fruit crops

CARDI, St. Lucia identified and selected tw o m ain varieties
of passion fruit (Passiflora edulis Sim s), based on their yield
and quality characteristics, for multiplication and distribution
to farmers. These were «Colombia Yellowe+and *CARDI Pink-

(Plate 5); they were selected from a pool of germ plasm culti-

vars grown at CARD I*s Dennery field station. The m ain char-

.

acteristics of
these tw o

varieties are
presented in

Table 9.

A significant

CARDI PINK j

decrease in

the cost of Plate 5 Colombian Yellow and CARDI Pink passion

fruit varieties
production of
passion fruitin St. Lucia was dem onstrated w hen it was found
that discarded telephone cable lines were more cost effective
and w eather resistant than purchased wire. Cost of production
data were collected for 1 year from four farm s and also from
dem onstration plots established at the CA RD I field station.
Cost of production for plants spaced at 2.5 m x 2.5 m over an
area of 0.4 ha giving 1680 plants/ha was EC $9,398.93. A fter
harvesting a net profitof EC$15,600 w as realised (equivalent

to EC$39,000/ha).



Table 9 Quality parameters for the two selected passion

fruit varieties of CARDI, St. Lucia

Colom bia Yellow Yellow 15.2

CARDI Pink Red 15.0

34.1 0.77:1.00

34.0 1.01:1.00

Table 10 Results from the August2004* planing of the Dominica pineapple trial

Smooth Cayenne 1.93 2.10 2.40 27.
T #4 0.97 0.99 1.10 20.
T #11 1.06 1.40 1.30 21.

28.7 32.6 389 449 421
15.6 20.6 368 413 381
15.2 22.0 382 421 386

* Further plantings in November 2004, February and May 2005 willbe harvested during 2006

Plate 6 Trellising system in passion fruitusing discard -
ed telephone cable
To complete the outreach to farmers, 10 farm ers visited
CARDI and observed CA RDI*s improved system of passion
fruit production and 1,000 passion fruit plants were distributed

to four farm ers.

In Dom inica, three pineapple (Ananas comosus (L.) M err.)
cultivars, *Sm ooth Cayennes, «T#4+, and «T#11+ were planted
at three different locations (G rand Bay ..in a zone with mod-
erate rainfall; Layou Park ..a wetlocation; Soufriere .. which
has a m arked dry season) on four different dates (A ugust and
N ovember 2004; February and M ay 2005). Results of the
first planting (A ugust 2004) are shown in Table 10. Full sta-
tistical analyses will be done when all the harvests are com -
pleted. For this planting Sm ooth Cayenne gave the highest
fruit weight and size; largest fruits were obtained at Soufiere.

The earliest harvest times were at Grand B ay.

Plate 7 Pruned grafted golden apple trees in Grenada

In Grenada, pruned grafted golden apple (Spondias cytherea
L.) trees continue to produce an economic yield of large fruits
close to ground level (Plate 7). This is testimony to the suc-
cess of this technology developed by CARDI. The adoption
of this technology by golden apple farmers will determ ine the
overall success of this work for the future developmentof the
industry in Grenada. Consequently a field day w as held and

17 farm ers participated.

Also in Grenada, CARDI| maintains a germ plasm genebank
consisting of 15 exotic fruit crops. Planting m aterial from the
genebank in sapodilla (M anilkara achras (M ill.) Fosberg),
golden apple, fig (Ficus carica L.) and mandarin (Citrus retic-
ulata Blanco) were supplied to the M inistry of A griculture
propagating stations; som e farm ers also source planting m ate-

rial directly from the genebank.



Livestock Program m e

Programme Leade ancis Asied

Sm all Rum inants

Following the work done in 2004 to control Johneess disease in
Trinidad and Tobago attention in 2005 turned to the control
of helm inthosis and the use of botanical dew orm ers such as
neem (Azadirachta indica). This project is a national effort in
Trinidad and Tobago with collaboration between CA RDI, the
Veterinary D ivision of the M inistry of A griculture, L and and
M arine Resources, UW |, Sugarcane Feeds Centre (SFC) and
other stakeholders. A number of individuals from CARD I,
SFC and UW | were trained in helminthosis detection at a
workshop held at the School of Veterinary M edicine, U W 1.

W ith respect to ethnobotanicals, 50% of the sm all ruminant
farm ers in the country are being surveyed to determ ine the types

being used to control internal parasites in sm all rum inants.

The trial in Trinidad to evaluate the grow th and carcass per-
form ance of crossbred lam bs fed a basal diet of bagasse and
14% sheep ration continued. A nim als are slaughtered at 35,
40, 45 and 50 kg live weight. Animal performance did not

vary betw een the slaughter dates (Table 11).

The carcass evaluation (Table 12) show s clearly that the ani-
m als slaughtered at the higher ages provided larger carcasses.
However, the extra feed costs did not justify the higher

w eights at slaughter (Table 11). The process of meat dissec-
tion is ongoing with the dissected sam ples being stored for

chemical com position.

Table 11 Mean (+ SEM ) feed conversion ratio (FCR),

gained and dressing percentage of growing Katahdin

w eights ***

During 2005, 111 kids were born atthe CARDI/ALPART
Sam M otta D emonstration and Training Centre (SM D TC) in
Jam aica. T his facility is dem onstrating to the com m unity, in
the parish of M anchester, the potential for multi-faceted farm -
ing activities on rehabilitated mined out bauxite lands.
Average birth weight was 3.11 kg; of the three breed types on
the farm , the Boer type were largest at birth (3.15 kg) fol-
lowed by Nubian (3.07 kg) and Alpine (3.03 kg); males were
heavier than fem ales at birth. At weaning males were still

heavier, but among

the breeds the

N ubians were
heaviest at w ean -
ing (14.45 kg) with
Alpine weaned at
13.94 kg and Boer

at 13.13 kg.

The herd com posi-
tion at SM D TC at
the end of 2005 is
shown in Table 13.
Stock sales in 2005
are sum m arised in

Table 14.

Plate 8 Carcass of a slaughtered sheep

Sugarcane Feeds Centre abbatoir, Trinidad

average daily gain (ADG ), total feed cost/unit weight

crossbred lambs** from weaning to varying slaughter

35 20.5 £ 0.7 116.0 = 35 132.8 £ 9.5 7.6 £ 0.6 42.12 £ 1.62 2.70 £ 0.27 46.9 £ 1.1
40 19.2 = 1.7 173.0 £ 26.0 131.8 £ 15.0 7.9 £ 0.8 66.15 + 9.99 2.97 £ 0.27 45.9 £ 0.9
45 21.5 = 1.1 163.0 £+ 16.8 150.8 £ 18.1 7.8 £ 1.1 69.12 £ 7.83 2.97 £ 0.54 46.5 £ 1.8
50 20.3 £ 1.2 205.0 = 4.7 146.9 £ 9.4 8.0 = 0.4 90.18 = 2.97 2.97 £ 0.14 49.5 £ 0.7
N S * N S N S * N S N s
SEM - Standard error of mean; NS- not significant (P>0.05); *P<0.01, ** Diet- fortnight 1-6 post-weaning: 75% feed pel-

lets (14 % CP), 25% sugarcane bagasse, Fortnight 6 to slaughter wt.: 85% feed pellets (14% CP, ECS$ 0.41/kg), 15% sug-

arcane bagasse (ECS 0.22/kg) EC$ 0.41/kg *** Slaughter weights varied by *+ 1 kg from values shown.



Table 12 Mea

ferent weights

Live wt. befor

n (+ SEM) values for selected carcass traits of Katahdin

e fast (kg)

35.7 0.3

41.4 = 0.4

45.6 + 0.3

crossbred

50.5 = 1.2

lambs slaughtered at dif-

Live wt. after fast (kg) 33.9 =+ 0.5 38.5 = 0.4 43.6 £ 1.0 47.9 = 1.1 *Ex
Blood (g) 866 + 189 1,506 £ 159 1,485 + 328 1,833 + 88 *
Head (g) 2,190 £ 102 2,524 £ 129 2,765 = 211 3,100 £ 173 *
Feet (g) 1,006 = 57 1,179 £ 62 1,271 = 438 1,300 + 58 *
S kin (g) 3,599 £ 239 3,892 £ 96 4,697 + 200 5,007 £ 747 N S
Liver (g) 656 + 51 713 = 100 717 = 41 794 + 53 N S
Heart (g) 206 + 36 233 £ 35 302 £ 78 270 = 30 N S
Lungs (g) 564 + 39 572 = 65 612 = 35 791 + 67 *
Gut with content (g) 6,866 + 185 8,594 £ 236 10,078 = 775 9,333 £ 561 b
Belly fat (g) 192 + 46 460 +130 1,003 + 270 1,597 + 296 *x
Gut without content (g) 1,858 + 145 1,840 £ 688 2,573 + 458 2,333 £ 203 N S
Hot carcass wt. (g) 15,890 £ 410 17,658 £ 279 20,303 £ 844 23,727 +£ 867 *Ex
C hill wt. after 24 hrs. (g) 15,199 = 280 16,591 + 131 19,621 = 723 22,576 = 994 *Ex
Testicles (g) 615 + 69 736 £ 122 939 + 72 1,128 £ 161 *
Kidneys (g) 115 £ 22 127 = 38 162 = 33 153 = 24 N S
Dressing percentage (D P) 46.9 = 1.1 45.9 = 0.9 46.5 £ 1.8 49.5 = 0.7 N S

DP= (hotcarcass / live weight after fast)*100; NS: not significant (P>0.05), *P<0.05, **P<0.01, ***P<0.001,

SEM - standard error of mean
values shown

+Slaughter weights varied * 1 kg from

Table 13 Herd com position of stock atSam M otta Table 14 Summary of stock sales at Sam M o tta
Demonstration and Training Centre, Jamaica, as Demonstration and Training Centre, January to
of December, 2005 December 2005
M ature bucks 9
Breeding stock 16 6 22
M ature does 107
Meat 8 2 10
W eaner bucks 27
Total 24 8 32
W eaner does 46
Buck kids 14
Doe kids 6
Total 209




Forage w ork

At SM DTC in Jam aica studies on the effect of cutting inter-
vals 3, 4,5 and 6 weeks on herbage biom ass production, seg-
regated above-ground parts and nutritive value of two forage
grass cultivars Com mon Guinea Grass (Panicum maximum cv.
Typica) and M om basa Guinea Grass (Panicum maximum cv.
M om basa) com menced during the year. Ease of establishment
w as evaluated through ground cover assessm ent at 4, 8, 12
and 16 weeks and biom ass accum ulation over 16 weeks after
planting. Further assessm ent for biom ass yield and leaf to
stem ratio will be conducted over the next 2 years.

B oth cultivars had similar grow th habit with the more robust
stem m ed M om basa attaining greater height irrespective of the
cutting interval (P=0.006) (Table 15). Plant height increased
w ith increasing cutting interval for both cultivars. The

M om basa cultivar show ed greater ease of establishment with
significantly higher ground cover for 4,8, 12 and 16 weeks
after planting. For both cultivars ground coverage increased
linearly with the M om basa cultivar achieving 100% coverage
significantly earlier (P<0.001) than the Typica cultivar.

H erbage biom ass accum ulation for the M om basa cultivar w as
superior (P=0.007) for all three cutting intervals. Biom ass
accumulation increased linearly with increasing cutting inter-
val up to 6 weeks for both cultivars. How ever, interaction
betw een cultivar and cutting interval w as not significant

(P=0.739).

Cultivar and cutting interval had no significant effect
(P=0.917 and P=0.575 respectively) on non-stem to stem frac-
tion. Irrespective of the cutting interval, lignification did not
occur and therefore 6 weeks was too short a time for culm to
develop into stem s. This may have been due to the short day
length period experienced from O ctober to D ecember w hen
sam ples w ere taken. Consequently, leaf fraction was 100 %
and therefore could not have been expressed in ratio form

A lso of im portance w as the fact that during short day length,
the initiation of inflorescence w as expected earlier during
plant regrow th. How ever, this did not occur as a result of the
interference of the lignification and culm development
processes due to short cutting intervals of 6 weeks or less dur-
ing the short day length period. Tiller production of the
Typica cultivar per 0.5 mzwas significantly higher (P=0.013)
than that of the M om basa cultivar for all cutting intervals.
This indicates that a tiller for M om basa produced much high-
er herbage biom ass, characteristics of its more robust thick
culm . Tiller production was som ew hat constant for both culti-
vars and therefore the sw ard vigour was not affected by

changes in cutting interval.

It was concluded from the preliminary evaluation that the
more robust M om basa cultivar dem onstrates greater aggres-

siveness during establishm ent and regrow th periods. W hile

this cultivar dem onstrated faster ground coverage, thicker
culm s, greater plant grow th in term s of increasing height,
final height attained, herbage biom ass accum ulation and the

non-stem fraction rem ained com parable to the Typica cultivar.

Three forage legum e cultivars, including tw o blue pea
(Clitoria ternatea) varieties, Exotic Clitoria, N ative Clitoria
and one alfalfa (M edicago sativa cv. Florida 99) variety were
established on the mined out bauxite soils at SM DTC. The
forage cultivars with cutting intervals of 4, 5 and 6-w eeks

w ere evaluated for agronomic perform ances and nutrient con -
tent. The major param eters m easured w ere ground cover at 4,
8,12 weeks, biomass accum ulated over 12 weeks after sow -
ing and sw ard density. Further assessment for biom ass yield

and leaf to stem ratio will be conducted over the next 2 years.

Table 16 sum m arises the results to date. Exotic Clitoria

dem onstrated significantly greater (P=0.007) ease of establish-
ing when compared to N ative Clitoria and the alfalfa. Ground
cover increased linearly with increasing tim e after planting.

H owever none of the three varieties achieved 100% coverage
before the clearing cut at 12 weeks. Ground cover w as signif-
icantly higher (P=0.019) for the alfalfa at both 4 and 6 week
intervals, but show ed a noticeable decline at 5 weeks. Exotic
Clitoria also showed no increase in the 5-w eek ground cover
w hen compared to 4-week. The lower ground cover for the
alfalfa and Exotic Clitoria, w as as a result of heavy rains,

indicating that these tw o varieties cannot tolerate flooding.

H erbage biom ass accum ulation at first clearing cut 12 w eeks
after planting w as significantly higher (P=0.017) for Exotic
Clitoria with 1319 kg/ha, compared with 625 and 493 kg/ha
for N ative Clitoria and alfalfa respectively. However, herbage
biom ass accum ulation for the alfalfa cultivar w as superior
(P<0.001) for all cutting intervals (Table 16). Biom ass accu -
m ulation increased linearly with increasing cutting interval up
to 6 weeks for both varieties of clitoria, how ever biom ass
accumulation for the alfalfa w as exponential. The interaction
betw een variety and cutting interval was not significant
(P=0.156). The more erect alfalfa attained significantly
greater height (P=0.009) irrespective of the cutting interval
(P=0.006) while both clitoria varieties were not much differ-
ent in regrow th rate. Plant height increased w ith increasing
cutting interval for all three cultivars, with the height for the
E xotic Clitoria and alfalfa increasing linearly w hile the height
for the N ative Clitoria show ed signs of a plateau betw een 5

and 6 weeks.

N on-stem to stem ratio w as significantly higher (P=0.011) for
both clitoria varieties for the 4-w eek cutting interval while at
the 6-w eek interval all varieties show ed sim ilar non-stem to
stem ratio. At5 weeks only the N ative Clitoria show ed sig-

nificantly higher values with the Exotic Clitoria having drastic
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Table 15 Results of the studies on the

M ombasa and Typica Guinea grasses at

effects of cutting intervals and time after planting on production

Sam Motta Demonstration and Training Centre, Jam aica

A Effect of cutting interval on height (m)

C utting interval (w k)

Cultivar 3 4 5 6 M ean
M ombasa 0.44 0.58 0.57 0.67 0.55
Typica 0.40 0.50 0.438 0.73 0.48
M ean 0.42 0.54 0.53 0.70 0.51
SED (df 47) for com paring means: cultivar = 0.023 (P=0.006), cutting interval
= 0.038 (P<0.001), cultivar x cutting interval = 0.0530 (P=0.892)

B Effect of tim e after

planting on ground cover percentage

Tim e after planting (w k)

Cultivar 4 8 12 16 M ean
M ombasa 72.2 92.1 98.6 100.0 90.7
Typica 31.4 51.8 76.3 91.7 62.8
M ean 51.8 72.0 87 .4 95.8 76.8
SED (df 95) for com paring means: cultivar = 3.04 (P<0.001), time after planting
= 4.30 (P<0.001), cultivar x tim e after planting = 6.09 (P<0.001)

C Effect of cutting interval on herbage biomass accumulation (kg/ha)

C utting interval (wk)

Cultivar 3 4 5 6 M ean

M ombasa 1158 1480 759 2324 1284

Typica 801 893 550 1661 868

M ean 979 1186 654 1993 1076
SED (df 47) for com paring means: cultivar = 154 .4 (P=0.007), cutting interval
= 237.4 (P<0.001), cultivar x cutting interval = 335.8 (P=0.739)

D Effect of cutting interval on the proportion of non-stem fraction (% )

C utting interval (wk)

Cultivar 3 4 5 6 M ean

M ombasa 100.0 94.7 100.0 100.0 98.7

Typica 100.0 100.0 95 .4 100.0 98.8

M ean 100.0 97.3 97.7 100.0 98.8
SED (df 47) for com paring means: cultivar = 1.76 (P=0.917), cutting interval
= 2.87 (P=0.575), cultivar x cutting interval = 4.06 (P=0.278)

E Effect of cutting interval on the tiller num bers

C utting interval (wk)

Cultivar 3 4 5 6 M ean

M ombasa 131.3 115.7 109.0 132.0 121.9

Typica 136.1 147.5 130.8 136.0 137.6

M ean 133.7 131.6 119.9 134.0 129.8
SED (df 47) for com paring means: cultivar = 6.04 (P=0.013), cutting interval
= 9.87 (P=0.318), cultivar x cutting interval = 13.96 (P =0.306)

of



Table 16 Results of the studies on the effect of cutting intervals and time after planting on production of
N ative C litoria, E xotic C litoria and Florida 99 alfalfa legume varieties at Sam M otta Demonstration and

Training Centre, Jam aica

A Effect of tim e after planting on ground cover percentage

Tim e after planting (w k)

Species 4 8 12 M ean

N ative C litoria 12.2 25.6 43.2 27.0

E xotic C litoria 18.5 42.5 61.8 41.0

A Ifalfa 15 .4 27.7 45 .5 27.7

M ean 15.7 32.9 51.2 33.3
SED (df 45) for com paring means: species = 4.63 (P=0.007), time after planting
= 4.56 (P<0.001), species x time after planting = 8.02 (P=0.694)

B Effect of cutting interval on ground cover percentage

C utting interval (wk)

Species 4 5 6 M ean

N ative C litoria 46 .7 49.2 61.7 51.7

E xotic C litoria 55.0 55.8 65.8 58.5

A Ifalfa 59.3 50.8 80.0 63.2

M ean 53 .4 51.8 69.0 57 .6
SED (df 51) for com paring means: species = 3.95 (P=0.019), cutting interval
= 3.89 (P<0.001), species x cutting interval = 8.02 (P=0.694)

C Effect of cutting interval on herbage biomass accumulation (kg/ha)

C utting interval (w k)

Species 4 5 6 M ean

N ative C litoria 445 634 827 608

E xotic C litoria 573 702 923 717

A Ifalfa 771 825 1534 1029

M ean 593 713 1088 778
SED (df 51) for com paring means: species = 91.4 (P<0.001), cutting interval
= 90.0 (P<0.001), species x cutting interval = 152.1 (P=0.156)

D Effect of cutting interval on height (m)

C utting interval (wk)

Species 4 5 6 M ean
N ative C litoria 27.5 31.7 33.1 30.3
E xotic C litoria 29.0 32.1 35.5 31.9
A Ifalfa 29.7 38.3 45 .1 37.3
M ean 28.8 33.9 31.9 33.0
SED (df 51) for com paring means: species = 2.27 (P=0.009), cutting interval
= 2.24 (P<0.001), species x cutting interval = 3.78 (P=0.418)
E Effect of cutting interval on the non-stem to stem ratio

C utting interval (w k)

Species 4 5 6 M ean
N ative C litoria 1.55 1.44 1.29 1.44
E xotic C litoria 1.74 0.98 1.28 1.37
A lfalfa 0.82 0.87 1.22 0.96
M ean 1.39 1.10 1.27 1.27
SED (df 51) for com paring means: species = 0.1650 (P=0.011), cutting interval

= 0.1625 (P=0.228), species x cutting interval = 0.2747 (P=0.130)
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Table 17

Feeds Centre, Trinidad

Comparison ofyields of two im proved grasses and two established grasses atthe Sugarcane

D ate of cutting (2005)

M ulato* 250 60 24 280 85 31 200 45 25 275 66 24
Tifton* 170 40 24 105 40 38 120 25 23 157 47 29
Pangola 250 60 24 195 80 42 170 40 24 152 39 26
Tanner 240 60 25 195 65 33 185 45 24 222 55 26
Cuts from 40 ¢cm x 40 cm quadrat. FW : Fresh weight (g), DW : Dry weight (g) DM :Dry matter percentage. *denotes

im proved grass

reduction in ground cover. Both clitoria varieties show ed

decreasing non-stem to stem ratios w ith increasing cutting
interval w hile conversely the alfalfa cultivar show ed increas-
ing non-stem to stem ratio with increasing cutting intervals.
It was concluded that the Exotic Clitoria is easier to establish
based on ground cover percentage and herbage biom ass accu-
m ulation over a 12-week period. However the alfalfa Florida
99 cultivar dem onstrated superior regrow th characteristics
such as plant height, ground cover, herbage biom ass accum u-
lation for 4, 5 and 6-w eek cutting intervals. All varieties pos-
sess similar non-stem to stem ratios w hen cut at 6-w eek inter-
vals. The alfalfa cultivar Florida 99 is not tolerant of continu-

ous heavy rains, as such conditions retard grow th and result in

loss in herbage biom ass.

CARDI continued to collaborate with IICA , the M inistry of
A griculture, Land and M arine Resources and the University
of the W est Indies (UW I) to produce planting m aterial of

M orera (M orus sp.) for distribution to livestock farm ers in
Trinidad and Tobago. A survey was undertaken by CA RD I
to ascertain the current status of the M orera establishment
exercise in Trinidad and its effects on anim al perform ance.
The results from the survey were used to determ ine the extent
of some of the interventions necessary.

The final report of the

project «The use of M orera in forage based feeding system s in

Trinidad and Tobagoe+w as com pleted in M ay 2005. The

m ajor targets for the project both in Trinidad and in Tobago

w ere met. W ith respect to the issue of the m anagement of
pastures and forage banks as a crop of considerable value, it
w as found that with some exceptions, this was more so the
case in Tobago com pared to Trinidad. A Ithough farmers were
keen to «try out som ething new e+, generally they were still not
prepared to provide the forage w ith the necessary inputs in
terms of managem ent, fertilisation and pest and disease con -

trol.

In Trinidad, CARDI collaborated w ith the Sugarcane Feeds
Centre (SFC) to com pare the yield and nutritive value of tw o
improved grass species, M ulato (Brachiaria sp.) and Tifton 85
(Cynodon sp.) with two grasses that w ere introduced into the
country several years ago, Tanner grass (Brachiaria radicans)
and Pangola grass (D igitaria decumbens). The results of cut-
tings in February, M arch, M ay and July 2005 are show n in
Table 17. These results indicate the promise of M ulato as an
improved grass w hen grown in conditions sim ilar to those at
SFC. Tifton, however, gave a disappointing perform ance.

A nalyses of the chemical content of the grasses were notcom -
pleted in tim e for this report. The next phase of this work will

examine the effects of different fertiliser levels and cutting

intervals on the yield and chem ical com position of the grasses.



Table 18 Dairy cattle milk production and earnings from m

Number of farms surveyed

Average farm acreage (ac.)

Average milk per farm (kg/day)

Average milking cows per farm

Average milk per cow (kg/day)

R ation (kg/day) per cow

Kg milk produced per kg feed

Earnings from milk sales per farm per day (EC $)
Concentrate feed costs per farm per day (EC $)

Average farm income above feed cost (EC $/day)

ilk sales in four dairy milk-producing areas in Trinidad

96 .

73.

15 63 58
19.5 17.2 18.2
119 121 76
11.0 11.2 7.8
10.3 10.3 9.1
4.7 5.8 4.7
2.2 1.8 2.1
4 130.42 132.57 82.82
8 23.44 32.37 18.11
5 106.98 100.19 64.72

D airy

In Trinidad and Tobago, CARDI continues to support the
dairy sub-sector to improve the productivity of the industry.
This is another collaborative effort with IICA, UW I, SFC and
the M inistry of A griculture, L and and M arine Resources as

the project partners.

A survey of 156 dairy farmers w ho supply N estlé Trinidad
and Tobago Limited was conducted in the four major dairy

farming areas and som e results are presented in Table 18.

W ith respect to herd com position, Charlieville had the highest
percentage of adult fem ales pregnant and milking. C attle

herds in Turure had the highest percentage of adult fem ales

open and dry (11.9% ). This unacceptably high level may be
due to reproductive managem ent deficiencies such as poor
heat detection or low conception rates. The percentage of
adult fem ales that w ere open and milking ranged from 56.2%

to 65.3% over the four areas surveyed.

B ased on the income over feed cost, dairy farm ers in Turure
seem to be the most economically efficient. The potential
exists for these farm ers to further increase their incomes by
review ing their reproductive m anagem ent strategies to
achieve targets similar to their counterparts in C harlieville.

A nother method of increasing the income over feed cost is to
further reduce the quantity of com m ercial concentrate offered
to the anim als by increasing production and utilisation of

good quality forage.



N atural Resource

M anagem ent

Programme Leade

Cyril Roberts

Organic agriculture

M oves are being m ade by national and local governments in
the Caribbean to convert large sections of the regiones agricul-
ture to organic farming in keeping with the C aribbean im age
of clean, positive environments. One place where there is
movement tow ards more environmentally friendly agriculture
is Tobago where the stated policy is for Tobago to be sclean,

green and serene-.

CARDI isin the forefront of organic agriculture in Tobago
and is developing an exclusive organic farm at Cow Farm
Road. There are also plans for som e organic production at the
G oldsborough D em onstaration and Training Centre, w here
several organic com post bins have been established. Input

m aterials are layered grass clippings and sheep manure and

several com post bins
have been produced
and utilised for

organic crop produc-

tion.

Atthe Cow Farm

R oad facility the ini-
tial em phasis is on
investigating the
locally available

herbs. Fourteen of

Plate

(D cC.
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these herbs were

8 Lemon grass (Cymbopogon citratus

investigated for
tapf.) in containers

known medicinal
properties, toxicity reactions, local availability of germ plasm
and their potential as economic products that can be devel-
oped with minim al processing using local technology. A final
list of five target crops w as identified for investigation:
Lemon Grass or Fevergrass (Cymbopogon citratis (D C.)
Stapf.); Sorrel (H ibiscus sabdariffa L .); Cangolala or False
D aisy (Eclipta alba (L.) Hassk.); W ild Coraili or M aidens

Bush (M omordica charantia L.) and W ild Senna (Senna alata

(L.) Roxburgh).

Crop establishment at Cow Farm Road began within the 0.4
ha research area with 0.1 ha of Lemon Grass production. Two
research activities are under way; one began in M ay 2005
com paring alley cropping betw een leuceana (Leuceana leuco-

cephala (Lam .) De W it) hedges w ith double row planting

Program m e

betw een glyricidia (G lyricidia sepiun (Jacqg.) Kunth ex W alp.)
hedges. A fter 16 weeks it was observed that plants in the
leuceana plots were more uniformly established and there w as
less plant death than in the glyricidia alleys; how ever, plants
in the glyricidia alleys produced larger sized clum ps than
those in the leuceana alleys. Flow ering com menced in A ugust
and by October, 70% had produced flow er spikes and
appeared to have form ed seeds. In November, approxim ately
40 g of seeds were collected and sam ples sent to the N ational

H erbarium at UW |, St. Augustine to be analysed for viability.

The second research activity was with C. citratus. It began in
A ugust 2005 and com pares perform ance under mix (com -
posed of equal parts of topsoil, sand and com post) with tw o
soil-less mixes ..coco peat and sand; peat m oss and perlite.
During the weeks after planting, it was observed that there
w as quick establishment of C. citratus in all three media;
strongest grow th w as in the coco peat/sand form ulation fol-

low ed by the peat m oss/perlite form ulation. Strong tillering

w as only observed in the coco peat/sand treatm ent.

A ctivities with H . sabdariffa, E. alba and M . charantia began
late in 2005; 900 g of untreated sorrel seeds were procured
and flotation tests indicated that they were viable. Two
sources of cuttings of E. alba were identified; this species has
the tendency to becom e invasive, so a container-based system
is being used. Fruits of M . charantia were collected and the
seeds extracted, cleaned and dried; a total of 150 g of dried
seeds w as obtained. N o work has been done so far with S.

alata except for a literature review on com m ercial production.

The major part of the Cow Farm Road organic farm will be

pilot com m ercial production. The following have been estab-

lished to date:

€ Leguminous alley hedges, glyricidia and leuceana

€ Robusta coffee (Coffee canephora Pierre ex. Froehner)
inter-planted with sugar apple (Annona squamosa L .) and
the citrus varieties of tangelo (pum m elo x grapefruit),
orange (Citrus sinenis (L.) Osbeck) *Parson Browne variety
and grapefruit (Citrus paradisi M aef) *W hite M arshe variety.

€ M ango (M angifera indica L .) «Julies and «Starche+ varieties,

avocado (Persea americana M ill.) sPollocke+ variety,
sapodilla (M anilkara achras (M ill.) Fosberg) D e M eille-
variety all interplanted with Robusta coffee.

€ Rehabilitation of old cocoa (Theobroma cacao L .) plots and

establishm ent of new cocoa plots.



Plate 9 Organic workshop in Montserrat. (Right) Hon. M argaret
Dyer Howe, Minister of Agriculture, Lands, Housing and the
Environment, Pathleen Titus, CARDI Representative, Montserrat
and Eugene Skerritt, Permanent Secretary, M inistry of Agriculture,
Lands, Housing and the Environment , b6 atthe head table during the
opening session. (Left) W orkshop facilitator, Joan Petersen of

CARDI Tobago

€ Establishment of a windrow com posting system w ith the
cocoa plots to process weed residue for the generation of
mulching m aterial for use in the dry season on new ly

established cocoa plants.

€ A wire bin com posting system

The organic certification agency, Quality A ssurance Institute
(QA 1), which is an accredited certifier under the organic certi-
fication program m es of the European U nion and the U nited
States D epartm ent of A griculture, has been selected as the

certifying agency for the Cow Farm Road organic farm

A nother sm all island anxious to preserve the natural environ-
mentis M ontserrat. CARDI+*s Tobago based organic agrono-
mist, Joan Petersen, travelled to M ontserrat to facilitate a very
successful organic workshop that w as attended by 25 persons.
These represented a very wide range of interests, including
the M inistry of A griculture, Lands, Housing and the

Environment, farm ers, students, prison officers and others.

Joan Peterseness know ledge and skills in organic agriculture
continue to be on dem and throughout the region. Besides the
workshop in M ontserrat, she gave lectures and presentations
in Dominica and to students of UW |, St. Augustine,
Trinidad; she is also assisting the G ilberts A gricultural and
Rural Development Centre (GARD ) in Antigua in training in

organic crop production.

Organic farming dem onstration plots have been established at
CARDI,Jam aica (Plate 10). Corn and tom ato w ere planted in
the first quarter of 2005 and harvested during July/A ugust.

H ot pepper and callaloo w ere then planted on the plots.

Biotechnology

CARDI is among several agencies developing a biosafety pol-
icy for Trinidad and Tobago. M ichelle John is CARDI's rep-

resentative on a cabinet appointed com m ittee and am ong the

Plate 10 The organic dem onstration site at CARDI, Jam aica.

M ulch treatments (above); corn and tom ato crops (below)

activities in w hich she has been engaged are:

€ Contributing to and editing the draft policy document for
biosafety for Trinidad and Tobago

€ Participating in public consultations

€ M ember of a public aw areness sub-com m ittee

€ Analysis of a national survey to assess consum er

know ledge of genetically modified organism s

CARDI*sroot
crops sub-pro-
gram me leader,
Gregory Robin, is
developing a
strategy for the

m anagement of
Yam A nthracnose.

M ethods are

being developed

for laboratory

testing of resis-

forum on the Brian Lara Promenade, Portof Spain

tance in yam to

Colletotrichum

gloeosporioides toxins that are associated with Yam

A nthracnose. Eleven yam cultivars Y ellow s, L adiess, *R ed-,
*Baboulees, «Costa Ricane+, *W hite Lisbone, «St. Croixs-,

K inabayos, *Cush Cushs+, «Silke, and an unknown type were

used to conduct phytotoxicity tests. The yams were cultured

Plate 11 Michelle John (right) and a visitor atthe

CARD I display atthe biosafety public education



Plate 12a Babaoule yam inoculat- Plate 12b W hite Lisbon yam inocu- Plate 12c¢c St. Croix yam inoculated

ed with toxins from yellow yam . lated with toxins from yellow yam with toxins from yellow yam

Plate 12d Red yam inoculated with

Plate 12e Kinabayo yam inoculat- Plate 12f Costa Rican yam inocu-
toxins from yellow yam ed with toxins from yellow yam lated with toxins from yellow yam
Plate 12g Silk yam inoculated with Plate 12h Yellow yam inoculated Plate 12i Ladies yam inoculated
toxins from yellow yam with toxins from yellow yam . with toxins from yellow yam
in staked pots and w ere inoculated with toxins from infected the extent to w hich yam w as affected by necrosis from testing
yams of varieties *Yellow +, L adieses, *Red+, « and +C osta w ith fungal toxin from Yellow yam are shown in Plate 12.
Rican-. L esions were measured in order to categorise the degree of

phytotoxicity. The extent to which yams w ere affected by
N ecrosis w hen observed appeared 3 to 4 days after inocula- fungal toxins from Yellow yam varied significantly and w as in
tion. There was no significant difference in the number of the range of 4.0 to 11.0mm (P<0.001). Baboule was most sig-

days lesions appeared on the various yam types. Examples of nificantly affected follow ed by St. Croix, W hite Lisbon, Red,



the unknown, Costa Rican and K inabayo. Only D . alata culti-
vars were affected by the fungal toxins, with the exception of
K inabayo and the unknown cultivar, both of w hich were also
unaffected by toxins from fungal isolates from L adies, Red
and Costa Rican yam s; the area of necrosis caused by toxins
from Yellow yam fungal isolates on the Kinabayo and

unknown cultivars ranged from 4.0 to 5.0 m m .

The extent to w hich yams were affected by fungal toxins from
L adies yam also varied significantly and w as in the range 5.5
to 13.0 mm (P<0.001). Baboule was mostsignificantly affect-
ed follow ed by W hite Lisbon, St. Croix and Costa Rican.

A nthracnose lesions ranging from 3.5 to 15.0 mm were
induced by fungal toxins from Red yam isolate. B aboule was

m ost significantly affected follow ed by W hite Lisbon, Costa

Rican and Red yams (P<0.001)

Fungal toxins from Costa Rican yam resulted in necrosis that
varied significantly on the affected and unaffected cultivars
and lesions ranged from 1.0 to 11.0 mm (P<0.001). Overall
B aboule yam w as the m ost severely affected follow ed by

W hite Lisbon, St. Croix, Costa Rican and Red yam s.

This study show ed that toxins extracted from C . gloeospori-
oides were not host specific and that the toxin from L adies
yam w as the mostvirulent. The study also clearly show ed that
toxins can be used to dem onstrate resistance in D ioscorea

species.

Integrated Pest M anagem ent

(IrPM™M )

The Cayenne tick, Amblyomma cajennese, is an important
parasite in the W estern Hem isphere being found from south-
ern Texas in the north to Argentina in the south. A.cajennese
ticks are being collected in Trinidad either by dragging in the
grass or by removal from host anim als. They are being
shipped to the Old Dominion University in Virginia for chem -

ical analyses. Pheromone com ponents are extracted from the

ticks; having identified the pheromone type by m ass spec-

trom etry tick decoys have been m ade in an attem pt to trap
ticks in the field. Atthe end of 2005, 382 ticks of various
types had been captured out of the target requirement of 400,

and had been shipped to Old Dominion University.

In preparation for the 2005 fruit production season, CARD I,
St. K itts and N evis collaborated w ith the D epartment of

A griculture, St. K itts in organising a workshop for fruitcrop
farmers on IPM of W estIndian Fruit Fly (Anastrepha oblique
(M acq.)). Atthe workshop, 27 M cPhail traps and 4 months
supply of torula yeast bait were distributed to 12 farm ers for
on-farm surveillance of W est Indian Fruit Fly populations.
Fruit Fly num bers fluctuated at m ost sites.

However, at m ost

of the locations with mangoes there was a large increase in

Fruit Fly num bers
at the end of June
w hen the fruits
were maturing. It
is evident that
m ajor IPM inter-
ventions are needed

to support next sea-

sones crop.

CARDI, St. K itts

and N evis has been

monitoring W est
Plate 13 Fed male Amblyomma cajennense

Indian Fruit Fly

tic k

captured in Trinidad

presence on a
w eekly basis at four orchards since October 2003. Table 19
show s the num ber of insects caught at these sites in 2004 and
2005. Population levels were generally lower in 2005 than in
2004, but the data enable som e deductions to be made con -
cerning the trends for the 2-year period. At Fountain counts
w ere high in the early months of the year, but then declined
before another peak in August w hen guava (Psidium guajava
L.),wax apple (Eugenia javanica Lam .) and caram bola
(Averrhoa carambola L.) were abundant. At W ingfield there
w as a peak in the 2004 m ango season, but this peak w as sup-
pressed in 2005 as several fruit fly traps were deployed in the

orchard; these traps caught 7,500 fruit flies. Green Hill and

Table 19 Totalnumber of Westindian FruitFly (Anastrepha obligue (M acg.)) caughtatfour sites in St. Kitts in

2004 and 2005

Locations and Fruits

Guava, wax apple

wax apple, few guava

Carambola, some

W ax apple, «Juliesmango

few caram bola

2004 323 2,110

2005 176 450

78 715
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N eedsm ust are low density fruit fly areas; at Green H ill, there
w as som e increase in Fruit Fly presence in November 2004,
but at no time were there any moderate or high levels of catch

at N eedsm ust.

In order to further elucidate the host-fruit relationships of

W est Indian Fruit Fly, sam ples of wax apple and m ango w ere
examined to determine fruit fly infestation levels. Samples of
w ax apple (which had not been exam ined in previous years)
were collected from eight orchards and backyards in St K itts.
The fruits were held in the laboratory in batches of 30 fruit for
10 days on mesh over dam p sand for the em ergence of m ature
larva. A fter a further 5 days, the sand w as sieved to recover
pupa, w hich were then held for adult em ergence. W ax apple
from only two of the sites were found to be infested w ith
approxim ately one third of fruits infested. It can be conclud-
ed that although w ax apple is potentially an im portant Fruit
Fly host, infestation of this crop is not widespread and special
conditions m ay explain the high levels at these tw o sites.

H arvesting is sporadic at these sites and there are m any fruits
left rotting on the trees and ground providing ideal conditions
for build-up of this pest. Average levels of Fruit Fly infesta-
tion in mango was approxim ately 10% , but at one site w as

over 20%

A lso in St. K itts tw o field trials w ere established in collabora-
tion w ith the University of Florida to evaluate new trap and
bait models for Fruit Fly capture. The first trial com pared tra-
ditional traps with torula yeast w ith the new attractant com bi-
nation of am m onium acetate and putricine at tw o rates (w hole
lure and half lure). Over the ten trap replicates the torula
yeast caught 3,566 flies w hereas the am m onium
acetate/putricine com bination trapped only 1,034 and 1,192

flies at the w hole and half lure rates respectively.

The other trial com pared fruit fly catches betw een traps
untreated and traps im pregnated w ith the insecticide
Spinosad® (a mixture of m etabolites produced by the soil
actinom ycete Saccharopolyspora spinosa). Results are show n
in Figure 2. For the first weeks more flies were captured
from the untreated traps than from those treated w ith
Spinosad; thereafter the num bers caught by both treatm ents

w ere similar. The residual efficacy of Spinosad over time
under tropical field conditions needs review with a view to

increasing the initial dosage.

Reports of infestation in St. K itts from the Red Im ported Fire
A nts (Solenopis invicta Buren) fluctuated throughout the
year. Tw o fire ant baits w ere tested at Cayon. These were
A M DRO Fire AntBaitand Fire Ant K iller. Both chemicals
gave 75-80% control. This suggests that these baits can be
used as an alternative to the insecticide carbaryl (Sevin® ) to

control the Red Imported Fire A nts.

Figure 2 Weekly trap catches of W est Indian Fruit Fly
(Anastrepha oblique (Macq.)) in Spinosad-treated vs
untreated (control) traps in a mango orchard at W ingfield,

S t. Kitts

Follow ing arequest from the Four Seasons Hotel in Nevis,
CARDI identified Coconut L ethal Yellowing as the problem
w ith palm trees in the hotel property. Dr. W ayne M yrie of the
Jam aican Coconut Industry Board visited N evis and gave

advice on control.

A nother new pestrecorded, this time in St. K itts, w as the
pigeon pea pod fly (M elanagromyza obtuse M alloch).

A Ilthough high infestation levels were observed, the relatively
low economic value of pigeon pea (Cajanus cajan (L .)

M illsp.) in St. K itts does not w arrant any control measures.

CARDI Entomologist, Dr. K athy D alip, w as transferred from
Jam aica to B elize in November 2005 to assist in providing
entom ological services to Belize. CA RDI has signed mem o-
randa of understanding w ith the Belize A gricultural H ealth
A uthority (BAHA), and the Citrus Research and Education
Institute (CREI) to provide technical assistance through ento-

mological support services to these organisations.

In 2005, CARDI completed its contract to provide research
support services in entomology to the Government of
Jam aica Citrus Replanting Project. The project arose out of
the need for the citrus industry in Jam aica to replant with trees
that are resistant to the Brown Citrus A phid, a vector of the
Citrus Tristeza Virus. A full report with research results has
been submitted to the Government of Jam aica. Some high-
lights are:
€ B atches of the parasitoid Lipolexis oregmae w ere
imported from the University of Florida and used in
laboratory rearing and release activities.
€ A dultL.oregmae emerged from aphid samples
collected at a site w here the parasitoid had not been
released indicating that the insect w as already in

Jam aica. T his changed the focus from introduction to



one of augm entation of L. oregmae populations.

€ The presence and w ide distribution of L. oregmae w as
confirmed; this finding w as significant as in this region
the only other known presences are in Florida and
Bermuda.

€ M onitoring surveys were carried out for 30 months and
gave a picture of seasonal fluctuations in the level of
aphid populations.

€ A n additional species of parasitoid Lysiphlebus
testaceipes w as identified as w ell as the m ajor
predators of Brown Citrus A phid. These predators,
coccinellids and lacew ings, appear to be in citrus
orchards throughout the year.

€ Potential insecticides to m anage aphid populations
w ere identified. Results from screenhouse trials give
the follow ing trends in the relative efficacies of control
treatm ents (i.e., the level of Brown Citrus A phid
m ortality effected by each treatm ent): Safer Insecticidal
Soap ® and Neem X ® ,>Orchard Oil ®, > BioNeem ®

€ In follow -up screenhouse trials, the efficacies of
N eem X and BioNeem were shown to increase w hen
mixed in acidified medium (pH 5-6).

€ In field trials, conducted at sites in Bog W alk, St
C atherine and C hristiana, M anchester, results indicated
that Safer Insecticidal Soap and N eem X effected the
highest mortality am ong aphid populations w ith
residual activity indicated up to 14 days after

application.

During the year, CARD I was asked to give assistance in the
provision of a soil assessm ent to the Turks and C aicos
Islands. Dr. Leslie Simpson, CARDI*s soil scientist visited
Turks and C aicos Islands w here he acquired and assessed data
and inform ation at the adm inistrative and com m ercial centres
in Grand Turk and Providenciales. He then visited the agricul-
tural areas in the islands of N orth Caicos and M iddle C aicos
to assess the soil and land resources and hold discussions w ith

relevant personnel on crop production practices.

The output was areportto the Turks and C aicos government,
w hich gives details on the origin and physical attributes of the
m ajor soil series on the N orth and M iddle C aicos islands.
From these descriptions and know ledge of similar soils in the
region, the soils were classified up to the subgroup level.

D iscussions w ere also given on the capability of the soils to

sustain economic agricultural production of selected crops.

In April 2005 a new memorandum of understanding w as
signed betw een CA RD I and Virginia Polytechnic and State
University, w hich was again aw arded the role of m anagem ent
entity of the U SAID funded IPM CRSP as it begins a third

phase slated for 5 years.

The activities to be pursued under this mem orandum of under-

standing are m ainly technology transfer activities in vegetable
IPM and sweet potato IPM ; there are also ongoing activities
from the previous IPM CRSP phase to be com pleted, includ -

ing som e research activities.

The United States D epartm ent of A griculture A nim al and
Plant H ealth Inspection Service (USDA APHIS) interception
data have indicated a dram atic reduction of pest interceptions
in shipments of fresh callaloo exported from Jam aica to the
U SA ;interceptions fell from an average of 38% interceptions
in 1997 to 2.5% in 2005. Annual number of shipments of
fresh callaloo to the USA is on average 150. The collabora-
tive on-farm research training conducted under the IPM CRSP
w as credited w ith this notable im provementin product quali-
ty. Consequently, USDA APH IS has initiated a program m e to
reinstate callaloo on the pre-clearance list. CARDI/IPM
CRSP will play a key role in training exercises. Specific
areas of focus include pre-clearance requirem ents, standards,

callaloo IPM and post harvest handling.

One of the outreach sites for the third phase of the IPM CRSP
program me is the Caura Valley, Trinidad. This activity is in
collaboration w ith the M inistry of A griculture, L and and

M arine Resources and CA B International (CA BI) and builds
on the momentum of an established farm er field school in the
area. D em onstration plots were established in late October
2005 and data collection began the following month. Some of
the plots are regularly sprayed w ith pesticides; others are
sprayed only when a threshold of pest infestation is noted;

control plots are not sprayed at all.

The IPM of sweet potato work continued w ith trials to deter-
mine the potential of organic and plastic mulches to m anage
pests affecting sw eet potato production. Three trials were con-
ducted in Bushy Park, St C atherine and Ridge Pen, St
Elizabeth, Jam aica. Plastic mulched plots had low er num bers
of weed species and sm aller total biom ass, this was not evi-
dent with the organic plots. Interestingly, plots w ith the sweet
potato variety Yellow Belly had a lower weed biom ass than
Quarter M illion and Fire-on-L and varieties. The quantity of
yields did not differ am ong treatm ents; how ever, dam age by
the sw eet potato leaf beetle w as less in plots planted with the
Quarter M illion variety. The results from Bushy Park are

shown in Figure 3.

A nother trial conducted under the IPM CRSP research activi-
ties w as at the Botany Fields, UW I, M ona, Jam aica. This
compared 6 weeks pre-crop solarisation w ith clear plastic w ith
no pre crop solarisation (6 weeks stale bed). A fter this 6 w eek
period, 7-w eek old scotch bonnet pepper seedlings w ere trans-
planted and the pre crop plots were splitinto three to com pare
plastic mulch, grass/law n cuttings mulch and no mulch on each
of the pre-crop solarisation treatm ents. W eed densities 3, 7 and

14 weeks after solarisation are shown in Figure 4.
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Figure 3 Results of trial at Bushy Park, Jamaica (with standard error bars) to determ ine the potential
of organic and plastic mulches using three sweetpotato varieties (Fire-on-Land, FOL; Quarter
M illion, QM :and YellowBelly, YB). Top: Yields. M iddle and lower: Rootdamage (% )) by the Sweet

Potato Leaf Beetle (SPLB), Typophorus nigritus viridicyaneus Crotch.

W eed density 3 weeks after solarisation w as significantly low er At7 weeks the weed density continued to show significant

in the unsolarised w hite-on-black plastic mulch treatm entby reductions in the w hite-on-black plastic mulch (94 % ) and grass

84% and unsolarised grass mulch treatment by 73% in com pari- mulched (64 % ) treatm ents. Solarisation (alone) had significant-

son to the unsolarised unm ulched treatm ent. Butthe effects of
solarisation on w eed density were short-lived; even at 3 w eeks
the weed density was not significantly low er in the solarised

treatm ents, com pared to the unsolarised.

ly higher weed density by 28% com pared to unsolarised (alone).
The solarisation and grass mulch com bination caused a 84 %
reduction in the weed density com pared to unsolarised (alone),
but significantly more by 20% (P>0.05) than unsolarised w ith

grass mulch.
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Figure 4 Weed densities in a Scotch Bonnetpeppercrop at UW | Jamaica. Top:3 weeks after

solarisation Middle: 7 weeks after solarisation. Bottom : 14 weeks after solarisation

Fourteen weeks after solarisation (7 weeks after hand w eeding
and at the end of the second 7 weeks), the weed density w as
still low est in the plastic mulch treatm ents. It reduced the

w eed density at that stage of the experimentby 99% when

em ployed alone and 100% w hen combined with solarisation.
M ulching with grass alone significantly reduced weed density
by 67 % but when in combination with solarisation it reduced
the weed density by 87% . Solarisation by itself, how ever, con-

tinued to show no significant reductions in weed density.

These results suggest that mulching with the w hite-on-black

plastic alone or with solarisation w as consistently m ost effec-
tive in reducing the weed density. However, while there w as
no apparent value to solarising before mulching with w hite-on-
black plastic in order to further reduce weed density, solarising
before mulching with grass gave better weed reductions than
solarisation alone or grass mulching alone. Solarisation alone
w as not effective in this experiment. The results also indicated
that there w ere no significant differences (P>0.05) betw een the
m ass of peppers harvested in the 3 weeks from the solarised
treatm ent (306 g) and the unsolarised treatment (321 g).

However mulching with plastic gave a significant 92%



increase in crop yield. N either of the solarisation mulch com -
binations accounted for any further significant increase in the
yield than that observed in the mulch treatm ents alone.
Therefore, under the conditions of this experiment, plastic
mulching w as the treatm ent that had the m ost noticeable
effect on the crop development and yield. Similar experiments
are being conducted in different cropping seasons; the results

will be com pared w ith those outlined above.

A nother successful IPM project
has been com pleted in Barbados.
This project reduced the level of
dam age caused by the Sugarcane
M othborer (D iatraea saccharilis
F.) to below the economic thresh-
old of 5% thereby resulting in
annual increased income for the
B arbadian sugarcane farmers of
tens of thousands of B arbadian

dollars. T he strategy w as to use

. a combination of resistant vari-
Plate 13 Ratoon Stunting

Disease symptoms (reddening of eties and biological control.

nodalregion) Biological control

agents, parasitoids,

Cotesia flavipes
Cam . and
Lixophagea diatrea,
w ere reared in the
laboratory and
released in the
field. Sugarcane

m othborer infesta-
tions are under con-

trol and this project
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has been term inated
Plate 14 Black Vine, one of the sweetpotato

varieties used in the IPM trialin St. Vincent and after 12 years of

the Grenadines parasite rearing.

A nother important problem w ith sugarcane in B arbados is

R atoon Stunting D isease. This disease is caused by the bac-
terium Leifsonia xyli subsp. xyli. Two yield trials were estab -
lished in contrasting rainfall environments to com pare infect-
ed and hot w ater treated plots of the m ajor com m ercial vari-
eties. These trials were established in association w ith the

A gronomy Research and Variety Testing Unit (A RV TU),

B arbados A gricultural M anufacturing Com pany (BA M C) and
the W est Indies Central Sugar Cane Breeding Station (W IC -
SCBS); the trials were established in October 2002 and moni-

tored until the 2005 harvest.

A tone of the sites (B uttals) the infected plots of variety
B 80251 yielded 22.1 t/ha less than the treated plots. At the

other site (W ICSCBS) variety B80689 showed a loss of 8.6 t/ha

w hen

planted w ith infected m aterial. The other varieties in the

trial (B74541, B77602 and B82238) did not give lower yields

w hen

infected. The depression in yields, w here it occurred, w as

observed in 2003 and 2004, but not 2005 w hich was a wetyear.

The d

A noth

Domi

losses

isease severity increases in dry conditions.

er country with a Citrus Tristeza Virus problem is
nica where the citrus industry is threatened w ith annual

of over EC$3 million. The M inistry of A griculture in

that country has developed a 5-year plan for controlling the

virus

virus

nation

and has asked CA RDI to validate new ly introduced
resistant rootstocks. Six resistant rootstock/scion com bi-

s are being com pared w ith four controls. Rootstocks

w ere planted in November 2005.

In St.

chem i

azadir

potato

sweet

Vincent and the Grenadines the evaluation of three
cals, thiam ethoxam (A ctara® ), pyroll (Pirate® ) and
achtin (Neem -X ® ) in the m anagem ent of the sw eet
grub (Phyllophaga spp.) continues. Three varieties of

potato, *Lovers Nam e+, *Black Vines and *Big Reds-,

w ere evaluated in tw o trials. A nalysis of the data show ed that

sw eet potato harvested from plots treated w ith thiam ethoxam
had significantly less (P 0.05) grub dam age than those treated
w ith azadirachtin and pyroll. In fact, the latter tw o treatm ents

did not give any significant gain over the untreated control.

Grub

to the

dam age to Big Red w as significantly (P 0.05) more than

other varieties; the variety Lovers Lane was, however,

dam aged by rats significantly more than the other varieties.

The h

chem i

the sa

three

arvested tubers were sentto UW I, M ona, Jam aica for
cal analysis. There were no pesticide residues found in
m ples from plots that had been treated by any of the

chemicals.

M aintenance of germ plasm

In St.

K itts and N evis germ plasm of 32 varieties of sweet

potato w ere replanted and m aintained. Tubers from 28 of

these

varieties were harvested and sam ples transferred to the

CARDI, St. Vincent and the Grenadines unitin the form of

root tubers. Sm all plots of each variety were retained at

CARDI, St. Kitts as a museum . Germplasm conservation of
sw eet potato in St. K itts and N evis will now be focussed on
varieties with red skin with white or green flesh; this will sup-

port the large-scale com m ercial production of the varieties

requir
Vince
out in
and C
Table
Lucia

ed by the export market. The varieties received in St.
nt from St. K itts and N evis were sprouted and grow n
buckets. They will be characterised using the IBPG R

IP descriptors.

20 lists the germ plasm plots m aintained at CARDI, St.

in 2005. These plots supplied planting m aterials for



Table 20 Germplasm plots for fruits and root crops maintained at CARDI, St. Lucia during 2005

Pineapple Smooth cayenne, TN # 4 and TN # 11 0.20
C itrus Tristeza resistantlemons (root stock) 0.11
P assion fruit Columbian, pink, local yellow 0.23
Plantain/banana DwarfHorn, Dwarf M aricongo, Dwarf French, Cent Livre, 1.50

Bluggo and Red Banana

Carambola Sweetand Sour 15 trees
Coconut Dwarf 25 trees
M ango Julie, Tom my Atkins 0.50

G olden apple Dwarf

Soursop Sweetand Sour 0.15

W ax apple Sweet 0.15
Cashew B razilian 3 trees
Yam P lim bite, Kinabayo, Florido, Oriental, Kabousa and Langie 0.75
Cassava M Col 22 0.75
Sweet potato M andela, Carrot P otted plants
Tum eric Local 0.02
Lemon grass Local 0.10

the farming com munity; some revenue w as also generated for
CARDI from sales of these m aterials; how ever, planting m ate-

rials w ere provided free of charge to 42 farm ers.

Invasive species

Over the past two decades, increasing movementof people
and trade has resulted in a surge in establishment of exotic
plant and anim al pests and pathogens in the greater C aribbean
region. Hurricanes and tropical storm s in the region also con-
tributed to the long-range dispersal of pathogens and pests.

N ew and em erging pest issues are on the rise and the expected
gains from increased product trade and tourism will continue
to be offset and underm ined by dam age caused by introduced

pests and pathogens.

Recent exam ples of invasive species in the region are the Pink
H ibiscus M ealy Bug (M aconellicocus hirsutus Green), Black
Sigatoka (M ycosphaerella fijiensis M orelet) in banana (M usa
spp.), Red Coconut Palm M ite (Raoiella indica Hirst) and the
G iant A frican Snail (Achatina fulica Bow dich). These inva-
sive species have all spread rapidly from the countries of first
infestation in the region to many other regional countries. An
invasive species currently threatening the region is the Avian
Influenza or Bird Flu, w hich is such a problem in A sia,

Europe and A frica.

The Caribbean Food Crops Society annual meeting in

Grenada in 2003 organised a special session entitled

Plate 15 Planting m aterial for distribution to St. Lucian farmers at

CARDI, St. Lucia. Left: passion fruitseedlings. Right: yam tubers

«Challenges and opportunities in protecting the C aribbean,
L atin A merica and the United States from invasive speciesZ.
At this session, events were setin train, w hich led to the for-
m ation of the Caribbean Invasive Species W orking Group

(CISW G).

CARDI is the chair of the CISW G and the other form al mem -
bers are CARICOM Secretariat, U niversity of Florida, CA B
International, CIRAD,FAO,IICA,PAHO,USDA APHIS,
UW | and the University of Puerto Rico. O ther active partici-
pants include IDIAF, CDB and Florida A & M U niversity. In
addition, all the regional M inistries of A griculture have been
invited to nom inate a representative to the CISW G and m any
have done so. The CISW G isconcerned notonly with the
CARICOM countries, but also the non-CA RICOM territories

in the Caribbean whether Spanish, French or Dutch speaking.
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The main objectives of the CISW G are:

€ To develop strategies w hich safeguard the Caribbean

against attacks by invasive species

€ To prevent as far as possible, the introduction of alien

invasive species

€ To develop strategies for those which do m anage to enter

the region

The CISW G developed a docum ent entitled *+The CRISIS

DocumentZ. CRISIS is an acronym for Caribbean Region

Invasive Species Intervention Strategy. At the 19th meeting

of the CARICOM Council for Trade and Economic

Development (COTED ) on 11-12 M ay 2005, CARDII

w as

officially recognised as the chair of CISW G and in this capac-
ity, CARDI was directed to send the CRISIS document to all
mem ber states for review and com ment. These reviews and

com ments were received and the CRI1SIS document finalised.

During a meeting of CISW G in October 2005, a project pro-
posal was developed entitled «C aribbean Invasive Species
Surveillance and Inform ation Program meZ (CISSIP). This
proposal will be finalised in 2006 and presented to COTED .
In addition, the CISW G has developed a public relations strat-
egy that will sensitise the public to the issue of invasive
species and the need for public support to prevent their intro-

duction and spread.



Postharvest M arketing

and Agribusiness

M arket D evelopment Programme Leader: Ardon Iton

In St. Lucia,the post harvesttechnologistcarried out and St. Lucia.

quality assessment of three pineapple accessions € Collaboration with CA RIRI in the preparation
(Table 21). Fruit of Smooth Cayenne were heavier of sapodilla products including jam , jelly, juice
than the other accessions (TN #4 and TN #11). There and candy.

w as no significant difference (P>0.05) for the per-

centage brix betw een the accessions. The sugar/acid The CARDI M arketing Unithas as its objectives sup-
ratios w ere higher for TN #4 and TN #20 than Smooth portto the m arketing of agricultural products, know |-
Cayenne, indicating that the TN accessions are more edge of the status of m arkets and identification of
suitable for use as a table fruit whereas Smooth com modities for which research and development is
Cayenneis more suited for the making of juices, jam s required. The unit was very active in 2005 and som e
and jellies and other culinary uses. The TN acces- of the activities are listed below :

sions also had a longer shelf life than Smooth € A market assessment for convenience foods,
Cayenne. specifically pre-seasoned m eats in Trinidad.

€ A study of the com petitiveness of the C aribbean

Some of the activities in 2005 for the CARDI table egg industry; this w as entitled
A gribusiness Unitwere: «Opportunities and challenges for Caribbean
€ Continued development of the M ontserrat egg producersZ.
cassava industry (see Crops Programme, root € A study of the requirem ents of the hospitality
crops sub program me pages 11 & 12). sector in St. Vincent and the Grenadines for
€ Preparation of a recipe book for cassava based vegetables and seedlings.
products. € Work with the CARDI Hot Pepper
€ Completion and presentation of a strategic subprogram me included production of the
m arketing plan for the government of St.K itts follow ing docum ents:
and N evis. - M arketing C aribbean hot peppers in the
€ Preparation of proposals for CA RD I technical U nited States
assistance to Suriname and B aham as. - The status of regional hot pepper
€ M embership in a Commonwealth team in production
Grenada, w hich prepared a post Hurricane Ivan - M arketing Trinidad and Tobagoe+s hot
evaluation of the nutm eg industry. peppers in the USA
€ Preparation of business plans for CA RD I - M arketing and distribution of pepper
revenue generating projects in Belize, Jam aica sauce ..challenges

Table 21 M ean weights, percentage brix, sugar/acid ratio and shelflife of three pineapple accessions grown

at CARDI, St. Lucia

Smooth Cayenne 2.4 14.5 13:6 7
TN # 4 1.9 15.8 25:6 12
TN # 11 1.5 14.1 20:1 12

TN #4

TN #11

Smooth Cayenne

Plate 16 Pineapple

accessions
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Inform ation and

Com munication

Programme Lead Claudette de Freitas

In the Caribbean agricultural and rural sector there are many
persons including farm ers, policy m akers, scientists/
researchers, educators and extension officers who have limit-
ed access to technology and m arketing inform ation to support
their work activities and decision making. There are a number
of reasons for this including lim ited funds for purchasing
inform ation products, a lack of know ledge on available infor-
m ation sources and services, and weak or non-existent ser-

vices for the delivery of inform ation.

The CTA/CARDI Regional
Branch O ffice for the

Caribbean (RBO C)

CARDI has been managing CTA+s Regional Branch O ffice for
the Caribbean (RB O C ) since 1987 under a memorandum of
understanding signed betw een the tw o institutions. This cov-
ers collaboration in the following areas:

€ inform ation dissem ination

€ inform ation provision

€ technical consultations and training

€ supportto CTA¢+s decentralised services

€ promotion of C TA s activities, products and services

€ evaluations, inform ation needs assessm ent studies and

the collection of standard baseline data

B eneficiaries include the follow ing stakeholders:
€ Policy makers, adm inistrators in the public and private
sector
€ Researchers, extension agents, staff of the ministries of
agriculture and other institutions
€ Farmers, farm erse associations and NGO groups
€ Women and youth

€ CARDI,CTA

Specific objectives are as follow s:
€ To enhance CTA s visibility and role in the Caribbean
region
€ To improve inform ation services and access to
inform ation by CARD I and member states
€ To reinforce regional capacity for agricultural

inform ation and com munication m anagem ent

Promotion, publication and access to CTA services
Presentations, exhibitions and speeches at CTA/CA RD | activ-
ities w ere delivered by the CARD I Executive D irector or an
appointed representative at a num ber of events held in 2005,
including:
€ Training in Electronic Production and Publishing of
E xtension M aterials W orkshop, D om inica, January 2005
€ CTA/CARDI/Caribbean Poultry A ssociation (CPA )
Sem inar, Com petitiveness of the Caribbean Table Egg
Industry, Trinidad and Tobago, August 2005
€ CTA/CARDI Trainer of Trainers W orkshop in
A gricultural N etwork M anagement, Trinidad and
Tobago, July 2005
€ CTA/CARDI internal seminar on the Im pact of Trade
A greem ents on A gricultural Research, Trinidad and
Tobago, November 2005
€ CTAJ/ECTAD M eeting of CTA N ational Partners
M eeting, St Vincent and the Grenadines, D ecember
2005
€ Presentation on Question and A nswer Service (Q AS),
Septem ber 2005
€ A gricultural Society of Trinidad and Tobago
exhibition, W orld Food D ay, October 2005
€ Caribbean W eek of A griculture, St. K itts and N evis,

October 2005

Plate 17 P articipants of the CTA/CARDI *Trainer of Trainers
W orkshop in Agricultural Network ManagementZheld in

Trinidad and Tobago in July 2005

At these events CTA publications and posters were put on dis-
play and the CTA publications, including its flagship publica-

tion «Spore+ w ere distributed.

A new CTA/CARDI display w as also added to the existing
perm anent CTA/CA RDI display in the foyer at CA RD |

H eadquarters. A series of posters was prepared outlining ser-



vices provided by CTA/CA RDI Regional Branch O ffice for
the Caribbean and w ere distributed to all CARD I offices with
a view to prom oting the CTA+s work at the regional level on

an ongoing basis.

The RBOC encouraged subscriptions to CTA=+*s Publications
D istribution Service (PD S) via the distribution of approxi-
m ately 70 form s to clients at workshops, meetings, on request

and via solicitation.

CARDI provided technical support for the conduct of CTA *s
A gricultural Inform ation U ser N eeds A ssessm ent study, w hich
w as initiated in November 2004, and continued in 2005.
CARDI hosted several briefing sessions for the C aribbean

consultants appointed by the CTA to conduct the study.

Participants were identified to attend the annual CTA

Inform ation Com munication Technology (ICT) observatory

m eeting, October 2005 (them e: natural resources m anage-
ment); M arketing Inform ation System s meeting in November
2005. CARDI also obtained CTA support for five participants
to attend the C aribbean Food Crops Society M eeting in
Guadeloupe in July 2005. In addition, funding w as provided
for Caribbean participation in an agricultural inform ation

experts meeting in Rome during O ctober 2005.

CTA requested CA RD I+*s supportin obtaining feedback from
view ers in Jam aica, on a new TV programme - +AgriflashZ.
CARDI identified a num ber of persons w ho participated in a
survey, w hich sought feedback on broadcast time, form at suit-
ability, subject m atter topics, preferences and w ays to im prove

the programm e.

Supportto inform ation services

Support to regional inform ation services continued via coordi-
nation of work program me and projects for C aribbean

A gricultural Inform ation Service (CA1S), inform ation m an -
agement of priority netw orks and the Question-and-A nsw er

Service (QA S).

The CARDI Inform ation Resources D epartment provides sup-
port to the region through its work program me for internal
and external clients, to help to overcome some of these chal-
lenges. Services include inform ation and docum entation ser-
vices, inform ation technology services, publications and
reprographics as well as support for inform ation and com m u-
nication m anagem ent through the Institutees partnership w ith
CTA . The Caribbean A gricultural Inform ation Service
(CA1S) also facilitates capacity building, training and techni-
cal assistance for im proved delivery of inform ation services

such as the Question and A nswer Service (QA S).

The QA S service is funded by CTA and is based on the results
of an evaluation of inform ation use w ithin the region w hich
determ ined that users in the various C aribbean countries will
benefit from devolution of the service to entities in the indi-
vidual countries. Hence, funds w ere allocated to enable the
countries to prepare, purchase or otherw ise obtain inform ation
resources to supportresponses to questions, including cata-
loguing services and preparation of databases. Local Q A S ser-
vices have been initiated in Barbados, St. L ucia, Dom inica,
St. Vincent and the Grenadines, St. K itts and Nevis and
Jam aica. In addition, preliminary work has been undertaken
in Antigua and Barbuda and Trinidad and Tobago.

It is expected that placing Q A S institutions at the national
level will continuously increase their capacity to answ er ques-
tions, reduce the turnaround in delivery and increase the range
of inform ation to local users. CA RD I Headquarters has the

responsibility of co-ordinating these national services.

In 2005, there were a total of 1,494 requests received at the

Q A S centres in Barbados, Jam aica, CARD | Headquarters and
St Lucia. The major user categories included students,
researchers and extension agents followed by farmers, lectur-
ers/educators, policy m akers and consultants. G ender distrib-
ution (available only from tw o centres ..CA RDI and Jam aica)

indicated a spread of 46% m ale and 54% fem ale.

The most popular use of the inform ation requested w as for
research and development, followed by crop and anim al pro-
duction, follow ed by m arkets and m arketing, w hile policy

development or planning accounted for the sm allest percentage.

Topics most frequently requested included CARDI/CTA pub-
lications, crop production, references and bibliographies, gen-
eral inform ation on research, and hot pepper production. In
most of the Q AS centres the dom inant category was crop pro-
duction. Requests were received from w alk in clients, by

em ail, fax, telephone and m ail.

D ocumentation and library services were provided at CA RD |
H eadquarters. Services were provided to 172 clients, over
756 documents were delivered and bibliographic output deliv-

ered to 50 persons

Capacity building and network development

CARDI provided technical assistance to the development and
m anagement of several netw orks including the C aribbean
Farmers and NG O Network (CaFA NN ) now known as

C aribbean Farmers N etwork (CaFA N ), as well as the
Caribbean N etwork of N ational Fisher Folk A ssociations
(CANUFO),undertaken w ith through the Caribbean Regional
Fisheries M echanism (CRFM ). The major areas of focus

w ere project development, coordination, capacity building,
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and facilitating access to CTA funding for planning m eetings
of the respective groups as well as identification of activities
for 2006, Representatives of all these netw orks w ere given

priority for participation in regional training courses.

N ational Co ordinating

Com m ittees for Agricultural
Research and Developm ent

(N CCARD)

The N ational Coordinating Com m ittees for A gricultural

R esearch and D evelopment (NCCARD) are being developed to
address the needs of the national agricultural sectors. W ith this
m echanism farm ers, producers and traders will become more
com petitive and w ill be better able to take advantage of the m ar-
ket opportunities am idst the challenges of free trade in the glob-
al economy. The NCCARDS s are designed to co-ordinate all
agricultural research and developm ent activities in the region
and seek to ensure that all agricultural research and development
program m es are form ulated, executed and docum ented in accor-

dance w ith established principles, m ethodologies and standards.

The objectives of each of the NCCA RD s are:

€ A ssistin the preparation of a national policy for
agricultural research and development

€ A ssist with the development of a national strategic plan
for agricultural research and development

€ A ssistin mobilising resources for agricultural research
and development

€ Promote and facilitate im plem entation of agricultural
research and development program mes and projects

€ M onitor and evaluate national agricultural research and
development program m es and activities

€ Develop and enhance capacity in agricultural research
and development

€ Collaborate with regional, hemispheric and international
agricultural research, education and development centres

€ Function as the focal point for agricultural research and
development

€ Document, publish and dissem inate the results of
agricultural research and developm ent activities in the
CARDI member countries

€ Coordinate meetings, workshops, symposia and
conferences pertaining to agricultural research and

developmentin CARDI member countries

The NCCARDSs are chaired by the ministries of agriculture w ith
CA RDI as the secretariat. M em bers include agricultural stake-
holders, including national, regional and international institu-

tions, w ho affect or are affected by national agricultural research

and development policy.

Successful NCCA RD s have been established in Belize,

D ominica, Jam aica and St. Vincent and the Grenadines. In
some of the other CARD I member countries, similar mecha-
nism s already exist and so there is no urgency or even need to
setup NCCA RDs.

In Belize,the NCA RD has set up several them atic and com m od-
ity groups w hich have all been m eeting regularly. A s a result,
duplication of efforts has been avoided and, perhaps more sig-
nificantly, stakeholders are no longer unaw are of w hat others are

doing.

In Dominica, NCCA RD consists of a core group of seven
organisations and national objectives have been set as follow s:
to direct the developm ent plan for agricultural R& D in

D ominica and to facilitate im plem entation, i.e., identification of
funds and sourcing of funds w hen and where possible; also the
identification of the institution/organisation best able to deal

w ith particular activities. The Dominica NCCA RD is also used

to prioritise activities.

In Jam aica, an NCCA RD steering com m ittee com prising the

M inistry of A griculture, CARDI,IICA and FA O determined a
form at for presentation of current w ork program mes. These

w ere presented at a w orkshop at which 13 institutions w ere rep-
resented. The proceedings, with a m atrix of suggested con-
stituents of com m odity and them atic clusters, w ere distributed to

stakeholders.

Two NCCARD meetings were convened during 2006 in St.
Vincent and the Grenadines. Atthe first meeting, reports were
received from the four com m odity groups ..vegetable, fruit, hot
pepper and rootcrops. A ctions were setup from these reports.
At the second m eeting, the agencies presented their work pro-
gram mes for 2006 for review and recom m endation by the

NCCARD.

Public relations and

com m unications

CARDI received significant and increased m edia publicity on
national, regional and international netw orks in 2005. This
w as realised as a result of the energetic and bold initiatives
undertaken by the Public Relations and Com munications U nit
in providing im petus in its co-ordinating strategies that result-
ed in creating greater aw areness and visibility of the institute

in CARICOM and beyond.

The unit issued as many as 58 press releases resulting in
regional media coverage; it also published several issues of
CARDI Update and attended a plethora of exhibitions, sem i-
nars and conferences. M any CA RD I staff mem bers appeared

as guests on radio and television interview shows.



The unitinitiated unique public relations and com munications
initiatives to prom ote CA RDI. Farmers, agro-processors and
stakeholders of the agricultural industry were provided with, and
had access to relevant inform ation to im prove the quality of

their lives.

A n info-loop system w as also introduced to com municate
more effectively in a timely manner with policy and decision
m akers, government officials at the executive level, Board of
Governors and D irectors, collaborators, partners, stakeholders,
and the media with respect to regional agricultural develop-

ments am id the CSM E and the new global trade environment.

The Public Relations and Com m unication U nit facilitated
CA RDI*s 30th anniversary celebration featuring an aw ards
ceremony and an open day for high school students and the

public.

Two CD-ROM s were produced for farm ers on the production

of hot pepper and dasheen.

PROC CICARIBE

During 2005 a decision w as taken to move the PROC I-
CARIBE networks tow ards electronic netw orking. This will
entail offering netw ork coordinators the chance to train in
electronic netw ork coordination and then provide them with
the facilities for electronic netw orking. Em phasis will be on
netw orks that support CA RD I*s main program me areas,
specifically hot pepper, small ruminants and root crops.

N etw orks w hich fall outside these m ajor areas w ill also be
supported if the netw ork members are active; but netw orks in

w hich the members are not active will not be supported.

A network which was reactivated in 2005 w as the Caribbean
Plant G enetic Resources N etwork (CAPGERNE®et). The
CAPGERNe®etcoordinator was very active and conducted
activities for the collection of data for germ plasm collections
in the hemisphere. A special CAPGERNe etmeeting was held
in Guadeloupe during the CFCS meeting on 10-16 July 2005.
The netw orkes national co-ordinators w ere briefed on the
activities of the Global Crop Diversity Trust (GCDT) of
IPGRI/FA O. The efforts to collect the data on the C aribbean
germ plasm collections yielded data on the yam and pineapple
collections in Guadeloupe. A scientist from Guadeloupe rep-
resented CA PGERNetatthe GCDT meetings in M ontevideo

w ithin the 5th SIRGEALC Conference.
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Central Services

Project developm ent

and planning

A medium term plan 2005 ..2007 was developed by the
CARDI staff in consultation with stakeholders to guide the
institutees program m es, projects and activities. This plan w as

informed by a number of internal and external reports and

documents and also by internal deliberations.

This plan identified six program m e areas as follow s:

1.Crops

2. Livestock

3. N atural Resource M anagement
4. M arket Development

5. Inform ation and Com munications

6. Corporate

The Crops Program m e is the largest program me and includes
tw o major sub program mes, hot pepper and root crops, and
three minor sub program mes, fruit crops, vegetable crops and
other crops. In the Livestock Program me mostof the activity
w ill be in the area of sm all ruminants. The N atural Resources
M anagement Program me provides a solid foundation upon

w hich much of the other program mes are built. The M arket
D evelopment Program me includes m arketing, post-harvest
technology and agribusiness. A m ajor purpose of the

Inform ation and Com munications Program m e is to provide
the inform ation and com m unication tools for CA RD I+*s scien-
tists to operate the scientific research and development pro-
gram m es. Other im portant areas w ithin this program me are
public relations and publications. The Corporate Program m e
w ill provide the essential services for sm ooth day to day oper-
ations. This program m e is also responsible for the function of

planning and monitoring the scientific program m e.

Biom etrics

The biom etrics unit had another busy year with services given
to 12 CARDI staff members consisting of 121 variables being
analysed using ANOVA and 16 being analysed by other
m ethodologies. In addition 3944 survey responses from

CARDI projects were processed.

There was even greater dem and from outside the institute w ith
biom etric work being done for UW I, CABI Biosciences,

C aribbean U nion College, Caroni Research Station, CNIRD ,
INCA ,IM A, M inistries of A griculture in St. Lucia, St. Vincent
and the Grenadines and Trinidad and Tobago, M inistry of
Education, Trinidad and Tobago, NA M DEV CO, N estlé
Limited, Port of Spain Corporation, School of A ccounting and
M anagement and W IBDECO . The total variable count for
these outside institutes was 122 ANOVA and 582 other vari-

ables analysed, together with 2,650 survey responses.

The biom etrician continued inputinto the CTA team w hich
developed the toolkit «Sm art tools for evaluating the perfor-
mance of inform ation products and servicesZ. This toolkit w as

launched in D ar Es Salaam , Tanzania at the end of the year.

Training courses for scientists w ho need to utilise biom etric
tools were mounted in Tobago, and in St. Vincent. The for-
mer was in collaboration with Professor D avid M arx, biom e-

trician, U niversity of N ebraska at Lincoln.
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Contact In

HEADQUARTERS
University Campus
P O Bag 212, St Augustine

Trinidad and Tobago

Tel: 1868 645 1205/6/7 or 1868 645 8120/1

Fax: 1868 645 1208

Em ail: infocentre@ cardi.org

Country Units
ANTIGUA AND BARBUDA
B etty*s Hope

P O Box 1766, St Johnes

Tel: 1268 462 0661

Fax: 1268 463 3755

Em ail: cardi@ candw .ag

BARBADOS
Cave Hill Campus,

St M ichael, P O Box 64
Bridgetow n

Tel: 1246 425 1334
Fax: 1246 424 8793

Em ail: cardibds@ sunbeach.net

BELIZE
Central Farm , W estern Highw ay
Cayo District

Tel: 501 824 2934

Fax: 501 824 2936

Email: cardi@ btl.net

DOMINICA

N DC Building, Valley Road

B ath E state, P O Box 346, Roseau

Tel: 1767 448 2715/4715

Fax: 1767 448 5690

G RENADA

W esterhall, St. D avids
P O Box 270, St. Georges
Tel: 1473 443 5459

Fax: 1473 443 2939

Em ail: cardignd@ caribsurf.com

G UYANA

Contact CARDI Headquarters office

orm ation

M

E

E

AM AICA

elm opan Close, University Campus

O Box 113, M ona, Kingston 7
el: 1876 927 0652/1231
ax: 1876 927 2099

m ail: cardi2@ cw jam aica.com

ONTSERRAT

ontact CARDI office in St Vincent and

T LUCIA

a Ressource, Dennery
el: 1758 453 3317
ax: 1758 453 3495

m ail: cardi@ candw .lc

T KITTS AND NEVIS
O Box 479, Fortlands
asseterre

el: 1869 465 1498/2846
ax: 1869 465 3285

m ail: cardiskn@ sisterisles.kn

the Grenadines

T VINCENT AND THE GRENADINES

ivulet, P O Box 594
ingstow n

el: 1784 457 1535

ax: 1784 456 2420

m ail: cardisvg@ caribsurf.com

RINIDAD AND TOBAGO

niversity Campus, P O Bag 212

t Augustine, Trinidad and Tobago

el: 1868 645 1205/6/7 or 1868 645 8120/1

ax: 1868 645 1208

m ail: ttunit@ cardi.org

OBAGO OFFICE
lenheim , M ount St George
O Box 283, Scarborough
el: 1868 660 2464/2237
ax: 1868 660 2434

m ail: carditgo @ tstt.net.tt












