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Chairman’s Message

The process of transition in the management of the Institute, which was initiated in
2007, was consolidated during the year under review. Under the able leadership of Dr
Arlington Chesney who began his tenure as Executive Director in late 2007, the Institute
has renewed its goal of enhancing its position as the premier regional research and
development institution as envisioned under the revised Treaty of Chaguaramas. A
concerted effort was made to reach out to our stakeholders in member states in the
implementation of the work programme developed under the Medium Term Plan, 2008-
2010. The emphasis over the past year has been on programme delivery, based on the
needs of member states, transparency and accountability, the building of existing and
new partnerships and alliances, and the maintenance of a harmonious industrial rela-
tions climate.

In keeping with the bottom-up, client-led collaborative approach, our work programme
for the year was developed in consultation with the local stakeholders in the member
states and was based on the pillars enunciated in the Medium Term Plan, 2008-2010.
In this regard, the Institute is of the view that the country programmes reflect not only
the wishes of member states, but also seek to address some of the challenges facing the
agricultural sector in the current economic environment. It is generally accepted that the
agricultural sector provides one option for member states to pursue as a way out of the
crisis. However, if the sector’s true potential is to be realised, significant innovations
will have to be implemented. This goal of increasing the contribution of agriculture has
to be pursued against the background of the current world financial crisis, climate
change, and issues associated with international trade agreements.

CARDI's programmes have therefore been designed in conjunction with the stake-
holders to focus on real issues, such as, improving competitiveness, marketing and
technology generation and transfer. In addition to the partnership with our clients, we
recognise that the effective delivery of our mandate requires the development of strategic
linkages. We have strengthened many of the existing linkages and plans are underway
for the establishment of new partnerships. In pursuit of this objective, at least one
Memorandum of Understanding was signed with a research and development institu-
tion in the region.

The effectiveness of the Institute must be based on the strengthening of our institu-
tional capacity and to this end, emphasis is being placed on training, accountability and
transparency, the improvement of the physical working environment and the enhance-
ment and transmission of the Institute’s core values across all the ranks. | am pleased to
advise that aspects of these initiatives under the institutional strengthening axis of the



Medium Term Plan were started during the year. The staff must also be commended for
the staging in member states a CARDI Open Day, which showcased the work of the
Institute and thereby increased our visibility and accountability.

| note with pleasure the decision of CARICOM to accept the application of the
Cayman lIslands to join the Institute and look forward to and welcome their active
participation.

Dr Richard Harrison
Chairman
CARDI Board of Directors




Executive Director's Message

!

The year, 2008, represented the first full year for
the new management team, comprising the Chair-
man of the Board of Governors, the Honourable
Ezechiel Joseph, Minister of Agriculture of St Lucia,
the Chairman of the Board of Directors, Dr Rich-
ard Harrison, and the Executive Director, Dr Ar-
lington Chesney. The management and staff dedi-
cated their energies to ensuring that CARDI can
truly be considered as a premier regional agricul-
tural and development institution in CARICOM.
In so doing, it emphasised the need for obtaining
tangible and timely results that could make an
impact on both the quality of life of rural peoples

~ and the sustainable development of its member countries, individually and collectively.
~ The initial focus therefore was on low hanging fruits.

During the year, the Medium Term Plan (MTP), 2008-2010, with budgetary consid-
~ erations, was approved by the Board of Governors in May 2008. An abridged summary
- ofthis MTPis presented in this report. In pursuit of the implementation of the programmes
~ within the MTP, the following activities were prioritised.

‘ Improvement in the internal administrative, financial and human resource proce-

- dures: Immediate results of these actions included the successful resolution of negotia-
- tions with the staff unions for the level of arrears and payment of agreed sums for the
- period, 2002 to 2004; Completion of the Auditor's Report, 2008, by end of February,

- 2009; the initiation in a planned manner, the training of professional and technical staff,

- and the confirmation of technical staff in positions in which they were acting.

, Strengthening and or developing relationships with strategic partnerdzor example,

- the relationships with Caribbean Community Secretariat (CCS), the Caribbean Develop-

- ment Bank (CDB), the Technical Centre for Agricultural and Rural Cooperation (CTA),
Food and Agriculture Organisation of the United Nations(FAO), the Inter American
Institute for Co-operation on Agriculture (IICA), and the Secretariat of the Organisation of

~ Eastern Caribbean States (OECS) were strengthened. Whereas new relationships were

- developed or being developed with agencies, such as, the African, Caribbean and

- Pacific Group of States/European Union (ACP/EU) All Commodities Programme, Carib-

- bean Community Climate Change Centre (5Cs), Caribbean Farmers Network (CAFAN),
Latin American Consortium for Cassava Research and Development/International Centre




for Tropical Agriculture (CLAYUCCA/CIAT), Common Fund for Commodities (CFC) ,
Scientific Research Council (SRC), United States Department of Agriculture/Animal and
Plant Health Inspection Service (USDA/APHIS) and The University of the West Indies
(UWi).

Mobilisation of financial and technical resources: By the end of the year, approxi-
mately EC$35.6 Mn had been approved and a further EC$19.1 Mn was in various
stages of negotiation. In addition, the collection rate from member states had improved
to approximately 90% of their agreed contributions.

Improving the image of CARDI: The Institute began to enhance its role, particularly
as a leader in agricultural research and development and agriculture in general. For
example, with the collaboration of IICA, it completed a draft agriculture and research
development strategy for review by stake holders and subsequent consideration and
approval by CARICOM Council on Trade and Economic Development (COTED) in
2009. Along with the CDB, it co-hosted a meeting of regional institutions to develop
strategies and programmes aimed at addressing escalating food prices in the Region.
The Institute also initiated in Trinidad and Tobago, its Headquarters, a public seminar
series with two lectures held during the year. Further, in recognition of the importance
of youth in the future development of the ‘New’ Agriculture, it expanded its programme
of summer student internships and obtained an agreement with the UWI to grant post
graduate scholarships for research activity within CARDI’'s programmes.

I wish to thank CARDI's Governors, Directors and stakeholders for their unstinting
support to the management and staff as we travelled a very challenging but rewarding
2008 where we worked assiduously to build a foundation for sustainable successes.
We look forward to their continued support.

Finally and most importantly, | wish to thank my staff for their support and under-
standing of the need to put their collective shoulders ‘to the wheel’ for the betterment of
CARDI and regional agriculture in an environment of limited resources. Their sacrifice
is deeply appreciated.

Dr H Arlington D Chesney
Executive Director

CARDI




Outline of the CARDI Medium
Term Plan 2008-2010

In the Caribbean, the highest political forum, the
Conference of Heads of Government now
recognises agriculture as a major economic driver
in its development agenda particularly with respect
to ameliorating food prices/cost of living, poverty
and hunger. However, this requires a “New” Ag-
riculture that:

- Spans the entire value (food and non-food)
chain.

- Develops direct and indirect linkages with the
other productive sectors and, is market ori-
ented.

- Requires significant quantum of human capi-
tal that is technologically trained.

- Issignificantly influenced by appropriate tech-

nological processes and measures.

As expressed in theJagdeo Initia-
tive, for the “New” Agriculture to
be developed, a properly func-

tional and integrated regional

Annual Plans
of Action

Technology and Innovation Sys-
tem (TIS) is needed.

The Caribbean Agricultural Re-
search and Development Institute
(CARDI), has a key role to play in
the implementation and co-ordi-
nation of the TIS. The approach
adopted by CARDI for the fulfill-
ment of its vision and mission is
based on three pillars;Bottom up/
Client-led, Working Together Trans-

parency and Accountability.

The Bottom up/Client led pillar is illustrated in Fig-
ure 1; the consultations with stakeholders and cli-
ents in this process help to embrace the pillar of
Transparency and Accountability. Figure 2 shows
how CARDI collaborates with our strategic part-
ners and clients as part of the Working Together
pillar. Our technical work is commodity driven

and CARDI embraces the Value Chain approach

(Figure 3).

Annual Reports

Annual
Stakeholder/Client
Seminar

National Plans

Programme Plans

(Every 3 years)

Stakeholder/Client Consultation

Figure 1. Bottom up/Client led pillar
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Elements of the
Strategic Framework

In fulfilment of its role, and in the context of the

demand for a ‘New Agriculture’, CARDI developed
its 2008-2010 Medium Term Plan (MTP) on the
basis of three Strategic Axes:

- Strategic Axis 1: The Development of
Sustainable Industries.
- Strategic Axis 2: The Development of
Strategic Linkages.
- Strategic Axis 3: Institutional Strengthening.
Each Strategic Axis defines a hierarchical frame-
work of Focal Areas, Priority Areas, Programmes
and Priority Actions. The client-led approach be-
gins with consultations at the national level to define
the Priority Actions. These are grouped into
Programmes out of which Priority Areas are iden-
tified. From these, the Focal Areas of work are
identified and these are accomodated within the

Strategic Axes listed above.

The two-way approach then allows the Strategic
Axes to define the Focal Areas, which in turn de-
fine Priority Areas and so on right down to the
Priority Actions, which are the actual work done

by the Institute.These relationships are shown in
Table 1.

Strategic Axis 1: Development of
Sustainable Industries

The entire CARDI portfolio is driven by Strategic
Axis 1, which expresses the core functional ele-
ments of CARDI's mandate and is directly linked
to food production. Strategic Axis 1 comprises
two Focal Areas, Science, Echnology and Inno-
vation’ and ‘Natural Resource Management'.

Focal Area 1: Science, €chnology and
Innovation (ST&I)

The ST&I Focal Area involves the application of
science, technology and innovation to food pro-
duction and productivity with the sole Priority Area
being ‘Technology Generationand Transfer. This
is a reflection of the direct linkage to food produc-
tion and productivity.

Within this Focal Area, Strategic Axis 1 has given
considerable weight/prominence to crop and live-
stock commodity development programmes and
the Priority Actions, which directly influence pro-
ductivity and increased production. Four core
commaodity groups have been identified within the
commodity programmes:
Hot Pepper
Root Crops (mainly sweet potato and cassava)
- Cereals and Grain Legumes
- Small Ruminants

Focal Area 2: Natural Resource Manage-
ment (NRM)
The NRM Focal Area addresses environmental limi-
tations, constraints and opportunities that influ-
ence the attainment of sustained and efficient pro-
duction and productivity. The Priority Areas iden-
tified in this Focal Area are:

- Invasive Species

- Climate Change

- Biotechnology
The Programmes include“Support to Invasive
Species Initiatives,” “Coordination of Climate
Change and Disaster Management,and “Biotech-
nology Development.”



Strategic Axis 2: Development of
Strategic Linkages

Strategic Axis 2 addresses relationships of the In-
stitute involving the stakeholders, as well as cur-
rent and potential collaborators, partners and do-
nors. This initiative is facilitated by a promotional/
information process designed to demonstrate the
Institute’s achievements, capabilities and the en-
vironment within which it functions. Strategic
Axis 2 comprises two Focal Areas:Partnerships
and Collaborative Initiatives’ and ‘Advocacy’.

Focal Area 1. Partnerships and Collabo-
rative Initiatives

This Focal Area has two Priority Areas:Build and
Maintain Relationships and ‘Establish the Friends
of CARDI.

Focal Area 2: Advocacy

The ‘Advocacy’ Focal Area seeks to promote/es-
tablish CARDI as a credible, lead regional R&D
institution. There are two Priority Areas: Re-brand-

ing and Promotion of CARDI and ‘Website De-

velopment.

Strategic Axis 3:Institutional
Strengthening

This Axis addresses the building of a strong,
organised and capable Institute that, with time,
will have recognised regional Centres of Excel-
lence in R&D. There are two Focal Areas: In-
come Generatiori, and ‘Capacity Building'.

Focal Area 1: Income Generation

The goal of the ‘Income Generation’ Focal Area is
to attain suitable financial, human and other
resources for the implementation of the Institute’s
MTP. There are two Priority Areas: ‘Resource
Mobilisations and Revenue Generation’ and
‘Technical Assistance’.

Focal Area 2: Capacity Building

The ‘Capacity Building’ comprises activities aimed
at developing an institution with capable human
resources, financial strength and earning capacity

Priority Areas within this Focal Area are:

- Human Resource Development
- Staff Motivation
- Cultural Change

- Organisation Development




Table 1. Summary showing strategic axes, focal areas, priority areas and programmes

Strategic Axis (3) Focal Area (6) Priority Area (13) Programme (33)

. Development of 1.1 Science, 1.1.1 Technology 1.1.1.1 Commodity development - Crops
Sustainable Industries ~ Technology generation 1.1.1.2 Commodity development - Livestock
and and transfer 1.1.1.3 Emerging issues
Innovation 1.1.1.4 Soil and water management

1.1.1.5 Development of seed and seedling banks

1.1.1.6 Biotechnology development for priority com
modities

1.1.1.7 Technical systems & services (Information,
Marketing, Biometrics and other R&D services)

1.2. Natural 1.2.1 Invasive 1.2.1.1 Support to invasive species initiative
Resource . species
Management 1.2.2 Climate 1.2.2.1 Coordinated programmes with climate change
change and disaster management agenci

2. Development of 2.1 Partnerships 2.1.1 Build and 2.1.1.1 Support to development of regional R & D

Strategic Linkages and maintain strategies
Collaborative relationships 2.1.1.2 Develop / Operationalise MOUs with key
Initiatives institutions and partners
2.1.1.3 Consolidate and expand membership base
of CARDI
2.1.2 Establish " 2.1.2.1 Develop guidelines for operations, areas of
“friends interest and agree on functions
of CARDI
2.2 Advocacy 2.2.1 Re-Branding 2.2.1.1 Development of strategies (media, etc)
and 2.2.1.2 Promotion of R & D for the ‘New’ agric

promotion  2.2.1.3 Publications
of CARDI 2.2.1.4 Participation in exhibitions

2.2.2 Website 2.2.2.1 Development and management of website
development

3. Institutional 3.1 Income 3.1.1 Resource 3.1.1.1 Identification and prioritisation of
Strengthening generation mobilisation potential financial and human resource
donors

3.1.1.2 Project development
3.1.1.3 Project monitoring and evaluation

3.1.2 Revenue 3.1.2.1 Consultancy services/technical assistance
generation  3.1.2.2 CARDI commercial production
and technical

assistance
3.2 Capacity 3.2.1 Human 3.2.1.1 Pool of experts / Centres of excellence
building resource 3.2.1.2 Leadership / Succession planning

development 3.2.1.3 Training

3.2.2 Staff 3.2.2.1 Performance management
motivation 3.2.2.2 Reward and recognition

3.2.3 Culture 3.2.3.1 Definition of core values
change
3.2.4 Organisation 3.2.4.1 Finance
development 3.2.4.2 Administration
3.2.4.3 Internal networking
3.2.4.4 Knowledge management
Emerging issuesAgroenergy, Undercovey Herbals, Organics]




Review and update of agriculture and

rural sectors

Based on the available data, it is clear that most of
the economic forecasts for 2008 were not accu-
rate. Food prices were a major concern in 2007
and these concerns continued into 2008 even
though there was some relief in the last few months
of 2008. These rapidly rising prices and unavail-
ability of major staples were caused by a number
of factors including high input costs related to
soaring energy costs, diversion of some agricul-
tural production from food to fuel in an attempt to
combat these energy costs, and the effects of a
rising standard of living in some highly populated
Asian countries.

The last quarter of 2008 also saw a sudden and
unexpected crash in energy costs, and a near col-
lapse of the global financial systems. These events
contributed to the decline in food prices even
though the values did not return to pre food crisis
levels. However, the Caribbean consumer was also
affected by the global recession and was unable
to benefit from this relatively small moderation in
food costs. Inflation, generally driven by the food
basket, continued to be unacceptably high in most
Caribbean countries.

Unfortunately, Caribbean agriculture was unable
to shelter the Caribbean public from these exter-
nal shocks. This is despite some more serious ef-
forts to turn around the sector than were seen in
previous years. One positive aspect of this situa-
tion is the unanimous recognition that indigenous
agriculture must be repositioned to allow the Re-
gion as a whole, to achieve an acceptable level of
its required food. Consequently, the region shifted
its paradigm from food security to food sov-
ereignty This along with the recently signed Eco-

nomic between
CARIFORUM (CARICOM plus Dominican Repub-

lic) states and the European Union, intensified the

Partnership Agreement

need for integrated research along the entire value
chain—research that is focused and geared to pro-
vide meaningful and timely results that will im-

prove the agricultural sector and enhance the
quality of rural life. The agriculture and rural sec-

tors in the CARDI member states show varying
levels of performance, but in general the situation
shows room for improvement as is described be-

low.

In Antigua and Barbuda, the overall economy
continued to grow in the first half of 2008, but
inflation stood at around 8% as a result primarily
of increases in food prices. However, agriculture
was projected to grow during the year, but at a
slower rate than the rest of the economy. These
expectations were premised on a healthy tourism
industry. However, since this sector was hit by
both external and internal shocks, there could be
a negative impact on this projected growth.

Barbadoshas initiated programmes to diversify
out of sugar and the area of sugar harvested has
declined. However yields per hectare have actu-
ally shown a small increase. On the other hand,
cotton yields have been disappointing and imports
of fresh primary agricultural commodities are ris-
ing. Prices for all major food and feed commodi-
ties increased in 2008 as international freight (for
imports) and input costs (for domestic products)
climbed.




In Belize, agriculture provides 71%, and 29% of

the country’s total foreign exchange earnings and
employment, respectively. About 38% of the total

land area is considered potentially suitable for ag-
ricultural use, but less than half of that is currently
in use. Sugar, which accounts for more than one
third of the country’s foreign exchange earnings,
together with citrus, fisheries and bananas, are the
main industries. Because of the uncertain future
of these exports, major efforts are being made to-
wards agricultural diversification. These diversifi-
cation efforts include promotion of food grains (rice,

corn, and red kidney beans), vegetables, fruit, hot
pepper and livestock.

The contribution of agriculture to GDP in
Dominica declined from 26.6% in 1989 to 16.7%

in 2006 (the latest year for which data are avail-
able). This decline is primarily due to reduction in
production and to loss of markets for bananas.
Banana output declined from 60,000 tonnes in the
early 1990s to 20,000 tonnes in 2006. Several
programmes aimed at diversifying the production
base and seeking alternatives to bananas have been
implemented. The main non banana crops in-
clude citrus, plantain, root crops and tree crops.
The production of these has been fairly stable.
Recently, there has been emphasis on organic and
protected agriculture.

The agriculture sector inGrenada & completing

its recovery from devastating hurricanes in 2005
and 2006. These destroyed the nutmeg industry,
which, together with bananas, had been the main-
stay of the agriculture sector. The recovery pro-
cess led to sharp rises in agricultural production in
2007 and 2008 compared to 2005 and 2006.

However, the sector is not yet at the level that it
was before the hurricanes. Perhaps as a conse-
quence of the hurricanes CARDI's major effort in

Grenada has been the provision of planting mate-

rials and its research into improving golden apple

production. These activities have directly contrib-

uted to attempts at resuscitating and modernising
the agriculture sector.

The agriculture sector in dmaica accounts for
about 6% of GDP.
sector has been negatively impacted by climatic

In common with Grenada the

events. Hurricane Dean devastated agriculture in
September 2007. By the first quarter of 2008, pro-
duction was on the upswing as recovery got un-
derway. However, the global fuel crisis caused
the cost of agricultural inputs, particularly agro-
chemicals, to increase astronomically. Then Tropi-
cal Storm Gustav hit Jamaica at the end of August
2008 and like Dean it almost brought agricultural
production to a halt. Agricultural production in
Jamaica is based mainly on traditional export crops,
sugar, coffee and citrus, and also some non-tradi-
tional crops, such as, papaya, yam and peppers.
The great amount (over 80%) of the nation’s food
is imported. Therefore, the global increase in food
prices caused a large rise in the cost of living.

The economy of Montserratcontinues to be domi-
nated by the effects of continuing periodic volca-
nic eruptions. The southern (more fertile) two thirds
of the island forms the exclusion zone. When and
if eruptions finally cease, it is possible that agricul-
tural production may soar due to the fertility avail-
able from the ash deposits. Notwithstanding, there
are efforts at production of cassava and vegetables.

Agricultural production in St Kitts and Nevis
was also affected by climatic conditions, where the
usual long drought was followed by heavy rainfall
in September/October followed by hurricane Omar
in October. Despite this, there was some success
in the ongoing diversification programme, which
was implemented after the closure of the sugar in-
dustry. Carrot, onion, sweet potato, white potato,
yam and pineapple production all increased for



the first 9 months of 2008 when compared with
the same period of 2007. However, cabbage, to-
mato and peanut yields declined. The livestock
sector saw increases in bovine production, but
decreases in goat meat and pork.

In St Luciathere was a gradual increase in growth
of the agriculture sector in 2008. Banana contin-
ues to be the major export crop and production
increased from 28,500 tonnes in 2007 to 32,200
tonnes in 2008. A significant portion of this was
exported on the “fair trade” label. Cocoa is being
revitalised with the propagation of 10,000 new
seedlings for planting. In addition, the diversifica-
tion thrust in the non banana sectors targets green-
house vegetable production to help reduce im-
ports. Livestock and fishing are also targeted.
However, efficiencies of operations must continue
to improve as the sector is faced with rising input
costs and the market demands high quality and
safe food.

In St Vincent and the Grenadines the ba-
nana industry continued to decline with loss of
markets, increased incidence of diseases and sig-
nificant increases in the cost of inputs being the
dominant factors. The contribution of agriculture
to GDP has been stable at around 9-10% for the
last five years, as diversification to non banana
crops, such as, vegetables, root crops, livestock
and poultry, showed some increases.

The steep decline in oil prices at the end of 2008
was an unexpected blow for the Trinidad and
Tobago economy. When official figures become
available it is expected that the real GDP growth of
5.5% in 2007 will have slowed to 3.5% in 2008.
Simultaneously, annual inflation rose to 14.8% in
September 2008 with food price inflation standing
at 34.6%. However, projections are that the level
of inflation will decline in 2009. Local agricultural
production was hard hit by the weather with wide-
spread flooding and the subsequent substantial

crop losses. Efforts have been initiated by the Gov-
ernment to increase production with mega farms
at one level and the organisation of small and me-
dium scale farmers through the Trinidad and To-
bago Agri-Business Association (TTABA) at another
level.

From the above, it is seen that all countries are
attempting to diversify their agriculture sectors, but
climatic events and global economic trends have
been the major factors preventing recovery and
repositioning of the sector. A strong focused
programme of research and development is
needed to support diversification. This conclusion

is supported by the fact that the once competitive
traditional crops had strong research programmes.
These ensured that they remained competitive. For
The “New Agriculture” to be successful, specific

commodity research will need to be supported by

both the private and public sectors.

The climatic disasters experienced by agriculture
in recent years are likely to continue and perhaps
worsen as rising temperatures may cause the in-
troduction of new pest and disease regimes and
lower yields of non heat tolerant crops. There-
fore the Region must plan and be prepared for
continuing regular hurricane, storm and flooding
events. Protected agriculture may help to mitigate
the negative impact of changing climatic condi-
tions, but considerable research is needed both
in the best type of structures to use and in the
optimum production techniques.

Notwithstanding the need to move to more pro-
tected systems, most of the region’s agriculture
will continue to be “open field”, Therefore research
for both crops and livestock in the natural condi-
tions will continue to be important. Above all,
food quality and safety has to be paramount as
the Caribbean people expect to be as healthy and
happy (even if not as wealthy) as the people from
the developed world.
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Crops programme

Hot pepper

Overview

Hot pepper production continues to be of interest
to many farmers and exporters in the Caribbean
region, both as a foreign exchange earner and to
satisfy local demand. In many of the islands,
production is dominated by small farmers as the
crop readily fits into their semi-commercial

operations in which berries are produced in a short
period of time and provides farmers with a regular
weekly income. However, in recent times, there

appears to have been a decline in production in

most of CARDI's member states.

The three major market outlets for peppers
produced in the region are (a) fresh domestic
market, (b) local and regional processors and (c)
fresh extra-regional markets. The quantity and
quality requirements for these markets differ, with
the fresh extra-regional market having the most
stringent quality requirements. In many islands the
decline/disruption of the fresh extra-regional market
results in a shortage of peppers for local/regional
processors. Hence, the development of a
successful regional hot pepper industry dictates a
proper understanding of the markets’ requirements

and inter-linkages.

In an attempt to identify global trends in the hot
pepper industry and promote Caribbean hot
pepper and pepper products internationally,
CARDI participated in the 20" Annual National

Fiery-Foods Show in Albuquerque, New Mexico.

This is the largest pepper show in the United States,
and possibly the world. At the show, contact was
made with numerous potential buyers, equipment
suppliers and institutes/organisations such as, the
Chile Pepper Institute. Pertinent information was
shared with various regional stakeholders in the

industry.

A visit was also made to numerous importers in
Florida to get first hand information on their
requirements and problems experienced in trading
with the region in the past. From these meetings it
was established: that there is a need for more
consistent quality; larger volumes, particularly in
the winter months and a wider range of peppers.
Presently, the predominant pepper exported from
the smaller islands is ‘CARDI Green.” However,
with Jamaica not being able to supply adequate
volumes of ‘Scotch Bonnet’ pepper to the Miami
market, there is need for some of the other islands

to pick up the slack.

Value-addition is often prescribed as an additional
means for farmers and cottage industry operators
to get a larger share of the consumers’ food dollar.
The two common products processed from hot
peppers in the region are sauces and jellies.
However, based on interest expressed by visitors
to the CARDI booth at the Fiery Foods Show,
research is needed into the economic feasibility of

producing dried pepper flakes and powder.



CARDI is responsible for hot pepper development
under the Regional Transformation Programme for
Agriculture (RTP) and in 2008 addressed some of
the major challenges that hindered the industry’s

development in the past.

Germplasm development,
improvement and

exploitation

The purification and stabilisation of the commer-
cial hot pepper landraces of Trinidad and To-
bago, coupled with seed production had its in-
ception in 2005 and continued in 2008 with the
isolation of elite lines from selected landraces. The
first crop (So) was grown in Tobago under isola-
tion cages, covered with insect proof organza
material to ensure complete selfing and the pro-
duction of S1 seed (Plate 1), which were used to
produce S2 and S3 seeds, ensured through grow-
ing the plants under tunnels covered with organza

material to exclude all and any pollinators or wind

borne pollen grains (Plate 2).

Plate 1. Hot pepper elite plants isolated under
“organza” cages

This activity was initiated to place the hot pepper
industry on a more solid foundation, by address-

ing the problems associated with farmers recoup-

ing seeds from each crop and then using them
for subsequent plantings. This method could only
take the hot pepper landraces to a “plateau” and
thereafter a decline would set in, mainly due to
the increase and accumulation of viral particles
with each crop and the loss of characters of the

original landraces through frequent out-crossing.

Plate 2. Isolation tunnel covered with fine mesh

material to prevent crossing

During 2008, a total of 804 g of seed was pro-
duced for the next phase of selection, with small
quantities being made available for commercial
planting. Measured in terms of productivity and
berry quality, Moruga was the best landrace. The
only weakness was susceptibility to anthracnose
attacks on the berries. This disease was easily
managed by spraying with fungicides at strategic
times.

The landraces which were found suitable for pro-
cessing and the fresh fruit market were Moruga
Red, Bejucal, Hood and Faria Due to their ex-
tremely high level of capsaicin, Scorpionwith more
than 1,000,000 Scoville Heat Units (SHU) and
Seven pod with 700,000-800,000 (SHU), may
be used in small quantities to raise the hotness of
pepper sauces made from other milder varieties.
The latter two landraces can also be used to pro-
duce industrial capsaicin to mix in products such




as mace and marine paints designed to keep off
barnacles from surfaces of marine structures and

exteriors of marine vessels .

The improvement made in Faria, Hood, Moruga
Red and Bejucal, the landraces preferred both by
the fresh fruit market and the processors, has been
a major achievement in moving the hot pepper
industry forward. Quality seed is available for fur-
ther multiplication by a few select farmers and also
to continue genetic improvement work. It is rec-
ommended that this genetically pure nucleus seed
be supplied only to the producers of commercial
seed, such as the CARDI Seed Centre in Antigua
and select farmers in Trinidad and Tobago in col-
laboration with the Trinidad and Tobago Agri-Busi-
ness Association (TTABA) and the National Agri-
cultural Marketing and Development Corporation
(NAMDEVCO).
lated plots should be maintained at the present

In addition, these valuable iso-

high level of production well into 2009 in order
to reap the full benefit from these investments.

The Scorpion and Seven Pod germplasm should
be maintained at the CARDI Regional Hot Pepper
Collection where they could be retrieved when
the need for industrial capsaicin production arises.

In order to study the productivity of improved lines
emerging from the CARDI Regional Hot Pepper
Improvement Programme, the 2008 Hot Pepper
Advanced Lines Preliminary Yield Trials were con-
ducted at the Graeme Hall Field Station, Christ
Church, Barbados.

Eighteen lines of hot pepper (alCapsicum chinensg
were selected for evaluation. These accessions
represented red (10 lines) and yellow (8 lines) that
were stable and uniform from previous genera-
tions of selfing and selection. With the exception
of the control varieties used for comparison, the
entries originated from Red Congo or Scotch Bon-

net x Bird Pepper cross selections of the CARDI
Regional Hot Pepper Improvement Programme.

In the yellow berry trial, four lines (YT-2, YT-5,

YT-6 and YT-7) yielded higher than the check
Two of these, YT-6 and
YT-7 gave yields that were statistically significantly
(P = 05) than Scotch Bonnet. YT-2 is a Yellow
Congo selection while YT-5, YT-6 and YT-7 are
selections from the cross, Scotch Bonnet x Bird

variety Scotch Bonnet.

Pepper.

In the red berry trial, five lines (RT-2, RT-5, RT-6,
RT-8 and RT-9) all out-yielded the check variety
West Indies Red, although the yield increases were
RT-9 is a Red Congo
selection, while the other four are Scotch Bonnet

not significantly different.

x Bird Pepper selections.

The accessions that out yielded the check variet-
ies West Indies Red and Scotch Bonnet will be
evaluated for another season to determine whether
they can be introduced as new cultivars for the
region.

Large-scale commercial hot pepper production is
still relatively new to the St Kitts/Nevisagricul-
tural landscape and the technological support base
relatively undeveloped. Current production is
based largely on the experiences and recommen-
dations from other countries where ecological
conditions are often markedly different. These rec-
ommendations need to be validated under local
conditions. In addition, the advice from market-
ers is to have available a range of types with dif-
ferent colours, shapes, pungencies and other char-
acteristics, which can only be achieved by pro-
ducing a wide range of cultivars.

In furtherance of these goals, an evaluation of hot
pepper germplasm was conducted to assess their
performance in St Kitts/Nevis The choice of the
germplasm and the experimental methodology
were part of a regional trial.



Fifteen breeding lines (21-4 to 21-44) were es-
tablished as single row plots of 10 plants each,
while nine established varieties were used in a
randomized complete block trial with three repli-
cates with 10 plants in each plot.

The yield of fruit of the breeding lines varied be-
tween 0.9 and 2.2 kg/plant (Figure 4). The lowest
producers were the lines 21-21, 21-26, 21-29
and 21-25, which yielded about 1kg/plant over

the 24-week harvesting period. In contrast, the
lines 21-24, 21-16, 21-18 and 21-44 produced

twice as much. If extrapolated over the lowest rec-
ommended planting density of about 10,000
plants/ha, the yields would be equivalent to those
generally quoted for West Indies Red and CARDI
Green and for cultivars which produce an aver-
age yield of around 2 kg/plant.

though the yield from 21-21 was low (0.8 kg/plant),
it produced only yellow fruits with about 90%
having the scotch bonnet conformation. Farmers
considered this a suitable substitute for Scotch

Bonnet

Among the established varieties, West Indies Red
(WIR) was the most productive (2.3 kg /plant), while
the local yellow yielded the lowest quantity of fruit
(0.2 kg/plant). All of the varieties recommended
for commercial production—West Indies Red,
CARDI Red, and CARDI Green—were in the 2 kg/
plant range (Figure 5). Red Flat, although not in
commercial production was also among the most

productive varieties.

FRUIT YIELD
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Figure 4. Yield (kg/plant) of 15 hot pepper breeding lines over a harvesting period of 24 weeks,

St Kitts/Nevis

The fact that the line 21-26 was one of the two

lowest producers is a consequence of the small
size of the plants and the times to harvest (16
weeks). The most productive line (21-24) was
among the tallest plants and the earliest (11 weeks

to harvest) to produce a harvestable crop. Even

The very low fruit yield of the local yellow was
due primarily to its susceptibility to a root rot caused
by Sclerotinasp. and heavy fruit rot and associated
fruit drop caused by anthracnose infection.




A noteworthy observation was the fact that large
plant size did not lead to high fruit production. In
fact, West Indies Red was among the smallest
plants at first harvest, while Tiger Teeth and Red
Congo were among the largest. West Indies Red,
CARDI Red and CARDI Green were all considered
superior by farmers due to high yield and
consistent fruit form.

sauce producers. The pungency of Bonda Ma
Jacque made it ideal for processing into hot pep-
per sauce.

The introduction of new varieties coupled with a
decline in commercial hot pepper production has
threatened the existence of this native cultivar and
plant populations of this landrace have declined
significantly over the years.

FRUIT YIELD
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Figure 5. Yield (kg/plant) of 10 hot pepper varieties over a harvesting period of 24 weeks,

St Kitts/Nevis

Key: TT = Tiger teeth; LY = Local Yellow; SB = Scotch Bonnet; CG = CARDI Green; CY = Cayenne;

RC = Red Congo; RF = Red Flat; CR =

In Dominica, 21 accessions of the hot pepper
landrace, Bonda Ma Jacquewere collected and
seed are being bulkedin order to carry out trials
to assess their potential for agro-processing in the
local hot pepper industry.

The ‘Bonda Ma Jacque’ hot pepper is indigenous
to Dominica. Since 1994, production has been
confined mostly to backyard gardening for pri-
vate consumption. However, before the introduc-
tion of the West Indies Red in 1994 and the CARDI
Green in 2005/2006, Bonda Ma Jacque was the
predominant hot pepper grown commercially for
the agro-processors (BELLO) and other small hot

CARDI Red; WIR = West Indies Red

All the landraces, except for BMJ 5, 7, 10, 15

and 18 from which 123 g of seeds were extracted,

were severely affected by fungal leaf spot, which
significantly restricted the growth and development
of the plants. Agro-processors will be given
samples of each landrace for hot pepper sauce
production and consumer acceptance evaluation.
Consumer acceptance will form the basis for the
selection of the most suitable landrace(s) for fu-
ture research and commercialisation activities.



Production system
technologies

In Grenada, a trial was carried out to test the
effects of Genesis Soil Rite organic calcium (GSR
Calcium), a product of Soil Works LLC in Yankton,
South Dakota, USA, on hot pepper yield, control
of stem borer and the improvement of soil pH.
GSR Calcium is a proprietary blend of all natural
ingredients and contains a (-) based calcium and
is promoted as lowering soil conductivity, allow-
ing beneficial bacteria to reproduce and making
nutrients available to plants.

The trial took the form of four treatments laid out
The three
treatments consisted of GSR calcium and sugar
applied at 11, 14 and 18 g GSR calcium and 62,
84 and 106 g sugar in 22.8 L of water respec-

in four replicates, with one control.

tively.

The application of
GSR Calcium did not
induce any significant
change in yield, nor
did it reduce the inci-
dence of stem borer.
There was also no sig-
nificant change in soil
pH. The trial will need
to be repeated before
CSR calcium can be
recommended as sup-
plying additional ben-
efit to crop growth.

before applying the test insecticides. Two appli-
cations of the insecticides were made.

There was no overall significant difference in the
number of larvae found in fallen peppers, adult
weevil mortality (P=0.27) or weight of harvestable
pepper fruits, before, and 7 days after insecticide
treatments. However, there was a significant dif-
ference (P <0.001) in the number of fallen fruits
(an indication of weevil infestation) among the dif-
ferent treatments. Overall, plots treated with Neem-
X® and Helmethrin® had significantly lower num-

bers of fallen fruits than control plots, while

Confidor®-treated plots had higher numbers of
fallen fruits than the control plots (Figure 6). The
results were similar to those obtained in a previ-
ous trial conducted in 2007, where Helmethrin®

was found to be the most effective insecticide.

1 Before treatmentd 1 week after treatme

Figure 6. Mean number of fallen hot pepper fruit per plot before and one
week after treatment with insecticides, Belize

A trial to assess the efficacy of three insecticides—
azadirachtin (Neem-X), permethrin (Helmethrirf)
and imidacloprid (Confidor®)—against the pepper
weevil (Anthonomus eugeniiCano) was conducted
at Central Farm, Cayo District,Belize. The pep-
per weevil population was allowed to increase

against the pepper weevil, while Neem-X and

Confidor® were also more effective than the con-
trol. These results would suggest that Neem®X
and Helmethrin® can be used in the chemical man-

agement of the pepper weevil.




Sweet potato industry

Introduction

Against the background of the current global rise
in the price of imported staples, several countries
in the region are seeking to improve food security
by expanding the production of traditional staples
such as sweet potatqlpomoea batatasLam). As a
staple, sweet potato is low in calorie, provides
high soluble fibre and vitamins that are not asso-
ciated with many other imported staples. Many of
its properties have also been linked with the re-
duction in risk of certain diseases, including can-
cer.

Under the CARICOM RTP, CARDI has the lead
responsibility for the development of the regional
sweet potato industry. The value chain approach,
involving production, post harvest, marketing and
value addition, is being used to move the indus-

try forward.

Germplasm development,
improvement and exploitation

In order to characterise the sweet potato germplasm
in Antigua and Barbuda and standardise the
nomenclature of the Antiguan accessions with that
of the Regional Collections, a survey and collec-
tion exercise was conducted in Antigua in col-
laboration with the Extension Unit of the Ministry
of Agriculture and the farming community. A total
of 40 accessions have been collected and are
maintained in a germplasm bank at CARDI’s Betty's
Hope Research Station (Plate 3).

Plate 3. Sweet potato germplasm bank at Bety's
Hope Station, Antigua

In order to determine the performance of sweet
potato varieties in various agro-ecological zones
in Jamaica replicated field trials of 10 varieties—
Eustace, Watson, Minda, Miss Mac, Quarter mil-
lion, Yellow Belly, Ganja, Sidges, Fire-on-land, Dor,
and Clarendon—which are suited for both the lo-
cal and export markets, were established in two
sweet potato areas (Ebony Park, Clarendon; and
Claremont, St Ann) that vary in soil type and cli-
mate.

Based on preliminary results from the trial at
Claremont, St Ann, differences were observed in
the growth and development of the varieties. Miss
Mac required a shorter time to attain the D5 stage
of growth (storage root enlargement). However,
overall yields were low, averaging 1.56 kg/plot/22
plants (Figure 7). This was probably due to a fire
that occurred at planting and the extremely dry
soil conditions that were experienced during the
first 4 weeks of the crop and mid-season. As was
experienced in two previous seasons, Eustace, and
Miss Mac were among the top five producers, with
Eustace producing the largest (0.39 kg [+0.1]) roots.



Integrated Pest
Management (IPM)

A field trial was established in
Claremont, St Ann,Jamaica,to evalu-

Clarendon Dor FEustace FOL — "G"

Figure 7.Yields of sweet potato varieties evaluated
in Claremont, St Ann, Jamaica

The characterisation and selection of 10 Jamai-
can export sweet potato varieties for different value
added products was carried out. TheCIP IPGRI
Descriptor for Sweet potatowas used to score the
physical features of the varieties. Photographs,
which were taken of the features, will be used in

the information product that has been designed.

In an examination of chemical properties of these

varieties, the level of sodium ranged from 200—

1608 mg/kg and exceeded the documented range
of 100-360 mg/kg. The International Centre for

Nuclear Sciences and the Scientific Research Coun-
cil in Jamaica, were contracted to re-analyse the
samples.

Minda MsMac QM Watson YB

ate chemical and non-chemical tech-
niques (IPM tactics) on local red skin
(Fire-on-land), and cream flesh (Quar-
ter million) sweet potato varieties, which

have shown tolerance to major insect
pests. Treatments included selected in-
secticides, lambda cyhalothrin (Ka-
imidacloprid (Admire®),

(Actar@&),

rate®),
thiamethoxam and

azadiractin (Neem X).

In preliminary results, differences were observed
among the treatments in relation to the weight of
roots that were free from pest damage; weight of
clean roots ranged from 15.11% (+4.36) to 39.34%
(x11.35). The variety Fire-on-land had a higher
percentage, 32.8% (+9.9) of clean roots than Quar-
ter million, 22.9% (*6.5) Across varieties,
thiamethoxam gave the best management and
azadiractin the lowest (Figure 8). Although the
management of the populations of sweet potato
weevil (Cylas formicarius elegantulusSummers) and
the sweet potato leaf beetle Typophorus nigritus
viridicyaneus) and the levels of marketable yields
attained were low, the results are promising. The
addition of improved cultural practices to remove
the weedy areas surrounding the plot should im-

prove the management of the pest complex.
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Figure 8. The effect of selective insecticides and tolerant varieties on marketable yields of

sweet potato, Jamaica

Key: Sweet potato varieties: FOL= Fire-on-land; QM = Quarter Million

. Insecticides: KA =

lambda cyhalothrin (karaté); AD =

imidacloprid (Admire®),

AC- thiamethoxam (Actard); NE = azadiractin (Neemex)

Post harvest technology
and value added development

A 2 x 3 x 5 factorial replicated trial was conducted
in Jamaicato determine the effect of curing and
fungicidal dips on the shelf life of five sweet potato
varieties. Treatment factors included; curing (30
°C, 90% RH for 7 days)—cured and non-cured;
fungicides—Merte® (thiabendazole), Botran?

(dichloran), no fungicide and variety—Eustace,
Clarendon, QM, FOL, Dor. Sweet potatoes were
placed in export boxes after being treated and
stored at 15°C. Parameters were measured 2, 4,
8, 12, 16 and 20 weeks after harvest

Sprouting, shrivelling and to a lesser extent fungi
were the main factors affecting the quality of the
roots; between 5% and 7% of the roots in storage

were affected by these factors. Twelve weeks after

harvest, the loss in weight averaged 16.91% (+
6.03). Differences were observed among the va-
rieties in the level of loss of weight of the roots
The highest level of loss was seen in the variety
Fire-on-Land in which the loss ranged from 20%-
30% of the initial weight. The loss in weight was
greater in non-cured roots than cured roots with
the mean loss in weight being 22.5% (+1.6) and
15.5% (+1.47); respectively. Harvesting and pack-
aging of sweet potatoes for the post harvest evalu-

ation are shown in Plate 4



Plate 4. Sweet potatoes being harvested and packaged from a commercial plot for the post harvest
evaluation, Jamaica




Regional sweet potato

workshop

During March 26 to 28, CARDI hosted the Regional Sweet Potato Workshop iSt Vincent and the
Grenadines Participants were drawn from institutes and agencies, ministries of agriculture and farm-
ers’ organisations from The Bahamas, Barbados, Guyana, Jamaica, St. Vincent and the Grenadines and
Trinidad and Tobago (Pates 5 and 6).

The objective of the workshop was to formulate a regional sweet potato work programme, which would
build on past and ongoing R&D work done in the region. Apparent areas of deficiencies in R&D efforts
were identified and mechanisms put in place for better coordination and implementation of work on

sweet potato in the region.

Plate 5. Sweet potato products on display at Plate 6. Participants at the Regional Sweet Potato

the Regional Sweet Potato Workshop. Workshop, St Vincent and the Grenadines

St Vincent and the Grenadines




Cereals and grain
legumes

Corn

The CARDI cereal crop research and development
programme is aimed at improving the production
and marketing of cereal grains inBelize. The
annual evaluation of yellow and white corn hy-
brids is aimed at identifying accessions that per-
form better than the hybrids that are currently being
planted by large-scale mechanised producers, and
small-scale producers. The production and mar-
keting of quality seed of the open pollinated yel-
low corn variety CARDI YCO001 (introduced as
Trinidad 7728) meet the seed demand of small
and medium-size producers.

Trials were carried out with four sets of corn
germplasm acquired from the International Cen-
tre for Maize and Wheat Improvement (CIMMYT),
Mexico, together with one set from a local seed
supplier. At the time of maturity, the trials were
affected by prolonged floods resulting from the
large amount of rainfall that followed the passage
of Tropical Depression 16. In October, precipita-
tion recorded at Central Farm was 420 mm (Plates
7 and 8).
those plants which were still standing after the

However, corn was harvested from

flood waters had subsided. The data was ad-
justed and analysed so as to give some indication
of promising lines that could qualify as candidates

for further evaluation.
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Plates 7. Corn trials under flood waters at CARDI
Field, Central Farm, Belize

Plates 8. Corn trials under flood waters at CARDI
Field, Central Farm, Belize




Soybean

In further support of the soybean industry, a study
was undertaken to select effective fungicides for
the management of Asian Soybean Rust
(Phakopsora pachyrrhizi) Four fungicides—
Silvacur Combi 30SC at 0.5 L/ha; Duett 25SC at
0.8 L/ha; Tilt 25 SC at 0.4 L/ha and Amistar at
200 g/ha—were evaluated in a trial with soybean
variety CARDI S-89. Fungicides were applied at
the rate of 300 L water/ha with a motorised-mist
blower. The first application of fungicides was
made at 55 days after planting (DAP) and the sec-
ond at 75 DAP. Soybean rust severity was rated
on a 1-9 scale that measured the density of le-
sions affecting the leaf areas in the lower, mid
and upper canopy of the plant.

In general, soybean planted in December 2007
had low rust severity scores (less than 5) when
compared to the 2006/2007 plantings. All fungi-
cides, Silvacur-Combi, Duett, Tilt and Amistar had
significantly lower disease severity (less than 1.5)
scores when compared to the untreated plot,

which had a severity score of 5. There were no
differences in the mean scores of rust between
one and two applications (Table 2). Based on the
results obtained over two years (2007 and 2008),
it is recommended that any of these fungicides
could be applied between 55 to 60 days after

planting. The disease normally affects soybean
crops planted during November to March, and

especially after flowering, which occurs about 55

days after planting.

Table 2. Effect of fungicide treatments on the Asian Soybean Rust on various parts of the canopy of
soybean var. CARDI S-89 planted on 14 December 2007 at Central Farm, Cayo District,
Belize

more that 20% coverage.

'Rust severity was scored in the scale of 1 to 9, where 1 was 0% coverage with rust lesion while 9 was



Tree and fruit crops

In Dominica pineapple farmers normally keep

the ratoon crop for at least 3 years. While some
farmers maintain and fertilise their ratoons, oth-
ers do not. Fertiliser (granular NPK) is usually ap-
plied at the base of each plant by hand, or the

plants are foliar fed with NPK (20:20:20) in ac-

cordance with the manufacturers’ guidelines.

De-suckering and other cultural practices such
as weed control are vital for efficient ratoon crop
production. Cost savings can be considerable if
the ratoon crop is well managed. Therefore, it

has become necessary to assess the full potential
of the ratoon crop through validation of traditional Plate 10. T# 11 ratoon in Soufriere, Dominica
and introduced management practices. An in-
vestigation on the effect of different rates, and
application methods of N and K on ratoon crop
yields was undertaken.

The experiment was conducted on farms where
10 treatments comprising various combinations
of nitrogen and potassium fertiliser were applied
to the Smooth Cayenne and T# 11 ratoon crops
of pineapple in Soufriere (Plates 9 and 10), and
a T#11 ratoon in San Sauveur (Plate 11).

Plate 11. T# 11 ratoon in Saveur, Dominica

Plate 9. SmoothCayenne ratoon in Soufriere,
Dominica




The total number of fruits harvested differed sig-
nificantly (P<0.05) according to location and cul-

tivar). A greater number of fruits were harvested
in Soufriere from both cultivars as compared to
T#11 in San Sauveur. Although the fertiliser treat-
ments had no significant effect on total number
of fruits harvested, the split application of nitro-

gen and potassium at 200 kg N/ha and 250 kg
K,O/ha resulted in a 32% increase in total num-

ber of fruits harvested. In Soufriere, the split ap-
plication treatment resulted in a 44% increase in
total number of Smooth Cayenne fruits harvested,
while in  San Sauveur, it resulted in 36% and

70% increase respectively in total number of T#
11 fruits, when compared to that of the farmer
practice and the unfertilised control.

Validation of the performance of the ratoon crop,

of the two marketable pineapple cultivars in the
different agro-ecological zones, indicated that the
overall performance of ratoon crops can be im-
proved through effective management. Economi-
cal yields, which may have been unattainable us-
ing farmer practice, can certainly be achieved
through various management practices including
de-suckering, fertilisation and artificial flower in-

duction.

In order to cater for short falls in local production
of watermelon in St Lucia large quantities are
imported annually. Over the period 2003-2006,
more than 300 t were imported at a cost of EC$1.1
Mn. Consequently, studies were initiated to iden-
tify varieties that can extend production beyond
the normal season (January to May) when condi-
tions are favourable. A trial was conducted dur-
ing the rainy season (May—-December), to evalu-
ate six watermelon varieties—Charleston Grey,
Sentinel (PS3664), Jubilee, Sugar baby, Lady D1
(PX4789) and Regency. The total rainfall recorded
from transplanting to the last harvest date was 429
mm.

Among the varieties, there were no significant dif-
ferences in the production of marketable water-
melon. Yields ranged from 5.2 to 14.2 t/ha, with

Jubilee being the lowest producer and Lady D1
(PX4789 the highest. Table 3.

Table 3. Yield characteristics of watermelon,
St Lucia

The fruit from the agronomic trial were used in a
shelf life study, conducted in a controlled envi-
ronment under ambient conditions. Quality was
assessed for Brix and percentage weight loss over
a 2-week storage period. Fruit firmness, fruit rot,
and internal breakdown were measured using a
subjective severity scale from 1 to 5; 1 being no
damage and 5 being severe damage.

After 2 weeks of storage under ambient conditions,
there were no significant differences (P = 0.5) be-
tween varieties in weight loss or fruit firmness. The
percentage Brix measured on samples taken at the
top, middle and bottom of the fruit varied from
5.7 to 8.6 %, but was also not significantly differ-
ent between varieties. However, significant differ-
ences were observed for fruit rot with Sugar Baby
showing more rotting than the other varieties.



The collaborative CARDI/IICA project, which is aimed at establishing 122 ha of dwarf coconut to revitalise
the fresh water nut (coconut) industry inSt Lucia entered its second phase. Local dwarf coconut

varieties were identified and seed collected for the production of coconut seedlings at CARDI's DTC
(Plates 12, 13 and 14).

i

Plate 12. Malayan Green

A total of 7,000 seed nuts are now planted out at the CARDI's DTC (Plate 15) and during the year 1,690
coconut seedlings (equivalent to 9.7 ha) were distributed to farmers for planting ( Plate 16). A Coconut

Production Guide was prepared to assist farmers in the establishment and production of the crop

Plate 15. Ms Una May Gordon-IICA Plate16. Farmer collecting coconut seedlings at
Representative visiting the coconut CARDI's DTC, St Lucia
seedling nursery at CARDI's DTC,
St Lucia




The effective control of a number of weed species
in banana fields in St Lucia has been achieved
by the application of the herbicides Bast& 200 LS
and Touchdown.® Bast& is a broad-spectrum, non-
selective, contact herbicide containing the active
ingredient glufosinate-ammonium and Touch-
down® is a broad spectrum non-selective systemic
foliar herbicide with active ingredient glyphosate
trimesium. Shortages of Bastahave made it nec-
essary to assess Findlel5 SL, which contains the
active ingredient glufosinate-ammonium, as an al-
ternative to Bast& for the control of weeds in ba-
nana fields.

A trial comprised of six treatments of four rates of
Finale® 15 SL: (5, 7.5, 10 and 12.5 L/ha); Bastéa
200 LS at a rate of 7.5 L/ha and Touchdowh at
the rate of 3.25 L/ha, was established at La
Ressource, Dennery, St Lucia.

As shown in Plate 17, the predominant and per-
sistent weed species found in banana fields was
water grass Commelina spp.).

Other less dominant species observed were Fowl
foot grass(Elusine indica) Zepina (Amaranthus
spp.), Milk weed (Euphorbia spp.), Tete neg
(Borreria spp.), Morning Glory (Ipomoea spp.), Ti
Marie (Mimosa pudica), Spider flower (Cleome
spp.), Nut grass(Cyperus rotundus)Bermuda grass
(Cynodon dactylon) and Seed under leaf
(Phyllanthus urinarya)

The degree of weed control effected by the six
treatments after 4 weeks is shown in Plates 18 to
23. All of the rates of Finale 15 SL used in the trial
were effective in the control of all weed species in
the banana plots. From an economic perspective,
the lower rate (5 L/ha) of Finale 15 SL should pro-
vide effective weed control. In situations of high
weed density, particularly during the rainy sea-
son, the highest rate (12.5 L/ha) should be ap-
plied. The re-establishment of weeds in treated
plots began 5 weeks after the treatments were ap-

plied.

Plate 17. Water gras§Commelina spp.) was the dominant weed
species in banana fields in St Lucia



Plate 18. Weed status after 4 weeks—
Finale® applied at 5 L/ha
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Plate 20. Weed status after 4 weeks—
Finale® applied at 10 L/ha

Plate 22. Weed status after 4 weeks—
Basta® applied at 7.5 L/ha

Plate 19. Weed status after 4 weeks—
Finale® applied at 7.5 L/ha

Plate 21. Weed status after 4 weeks—
Finale® applied at 12.5 L/ha

Plate 23. Weed status after 4 weeks—
Touchdown ® applied at 3.25 L/ha




Livestock

Overview

Within the Caribbean region, more than 80% of
animal protein in the diets of the people is derived
from poultry. The poultry industry is almost wholly
dependent upon imported materials for its
sustainability. These materials include supplies at
all levels of the value chain including day-old chicks
and or hatching eggs and of course feed. This
over-dependence upon imports and the corre-
sponding foreign exchange costs and bio-security
risks make this industry extremely vulnerable to
the vagaries of the external environment. The long-
term sustainability, especially with respect to rea-
sonable costs and availability cannot therefore be
guaranteed. Consequently the region must pursue
alternative sources of animal protein to safeguard
the food and nutrition security needs of its people.

In some parts of the region there are religious and
or health taboos associated with the rearing of pigs
and the consumption of pork and in some in-

stances even beef. Pork production also suffers
from some of the same problems affecting poultry
in that most of the inputs required for successful
rearing of the animals are imported. In terms of

beef production, most countries in the region sim-

ply do not have the land area required for eco-

nomical production.

On the other hand, there are no cultural, religious

or health taboos associated with sheep and goat
production and for many years, these animals have
been used as a ready source of cash by rural fami-
lies in need of liquid assets to meet various house-
hold requirements. Indeed, many religious groups
have a preference for small ruminant products and
some religious ceremonies actually demand it. In
this regard, there is a ready market for small rumi-

nant products within the general population as well
as from specialist groups.

The CARDI programme is primarily focused upon
meat production but with growing interest in dairy
goats it is foreseeable that during the course of this
Medium-Term, some attention will be given to
milch goats.

Small ruminants

Improvement of quality

and availability of

small ruminant resources
CARDI, together with its partners, especially Alumina
Partners of Jamaica (ALPART) and farmers, continued
efforts to contribute to the development of the small
ruminant industry in Jamaicaand the wider region.
The primary focus of the programme is to provide
improved breeding stock to the farming
communities on the Manchester Plateau.
Therefore, the breeding plan is focused on the
perpetuation of the purebred lines and the
upgrading of locally acquired stock to produce for
distribution male offspring with breeding
percentages of not less than 87.5% of the top-
cross buck.

In the breeding, multiplication and distribution
programme, 34 of the 45 animals distributed were
improved top quality breeding stock. Of the 95
offspring produced, there was an almost even split
among Boers (37%), Alpines (32%) and Nubians
(31%). While the overall mortality rate was
approximately 9%, kid mortality contributed to most
of the deaths (11.2%), but the post weaning

mortality was relatively low (1.5 %). The 205



animals at the Sam Motta Demonstration and
Training Centre (SMDTC) represented 117 mature
does, 6 bucks and 34 young does.

The comparative data relating to performance based
on breed percentage for the 2007/2008 breeding
season is presented in Table 4. The Alpines
continued to show superior growth performance
up to the eight month period with the purebred

Boer in particular lagging behind. The offspring at
the level of 75% of the base breed especially the
Alpines are showing a trend of superior growth
performance. Animals in all groups with less than
75% of the base breed tend to perform poorly.

Oestrus synchronization, one of the techniques
used to facilitate increased production and
productivity was a focus of the breeding
programme at the SMDTC, where 20 animals of
Boer and Nubian breed types were selected and
placed in groups of 10, with one group treated
with Lutalyse® (dinoprost tromethamine), while the
other group was left untreated. The animals in
the treated group kidded over a period of 5 days
while the untreated group spanned a period of 23

days.

Table 4. Performance by breeds of goats at the SMDTC in 2007/200& terms of birth,
90 and 240-day weights and average daily weight gains.




Production system technologies
One of the main features of the work on small
ruminants in Jamaicais that it is mostly executed
on mined-out bauxite lands where forage produc-
tion is a limiting factor. Consequently, the thrust is
to develop the most effective forage production
system for small ruminants feeds on these soils.

The evaluation of the agronomic performance and
nutritive value of Mombasa Guinea grassRani-

cum maximum cv Mombasa) and common Guinea

grass(Panicum maximum cv typica) was carried

out on mined out bauxite lands on the Manches-
ter Plateau

Studies on the effect of cutting intervals of 3, 4, 5
and 6 weeks on the herbage biomass production,
segregated above-ground parts and nutritive value
of the two forage grass cultivars was conducted
over a 2-year period. There were also assessment
for biomass yield and leaf to stem ratio over the
same period.

The Mombasa exhibited the higher percentage of
ground cover and biomass for yield for the period
covered but the common guinea has a higher dry
matter yield for all the cutting intervals.

Three forage legume cultivars, New Clitoria (NC),
Common Clitoria (CC) and Florida 99 Alfalfa (Alf)
were established on mined out bauxite soils in
Knockpatrick, Manchester. The forage cultivars
were evaluated for agronomic performance and
nutrient content. Based on data collected over 2
years, the biomass and dry matter content of Florida
99 Alfalfa was higher than the other forage legumes
for all the cutting intervals (of 4, 5 and 6
weeks)measuredThe nutrient status of the legumes
will be determined at a later date and feeding trials
carried out.

Over the years, the SMDTC has produced goat
strains with the capability of producing more milk
than can be utilised by the offspring. A trial was
carried out to compare the milking capacity of 21
does from the Alpine, Nubian and Boer goats at
the centre. The Alpine strain animals gave the best
average daily production (1.43 kg/day) followed
by the Nubian type (1.14 kg/ day) These values
are low when compared with the average milk pro-
duction of 2.7 to 3.6 kg/day that obtains in the
United States.

A regional small ruminants survey, coordinated
by CARDI, was conducted across eight CARICOM
countries to assess the state of the regional indus-
try. The data from this survey will be used to de-
velop appropriate interventions to alleviate the iden-
tified constraints and thus contribute to the sus-
tainable development of the regional industry. More
than 600 farmers were surveyed in the exercise,
which was completed in November and a work-
shop held in December 2008 in Trinidad and
Tobagoto discuss the findings and chart the way
forward.

Data suggests that the majority of small ruminant
farmers in the region were over 40 years old and
that with the exception of Jamaica, Belize and St
Vincent and the Grenadines where the size of farms
ranged from 0.6 to 6 ha, most farms were less

than 0.4 ha in size.



Cattle

The monitoring of dairy production from one model
farm where Mulato grass Brachiaria sp.) was
planted as the primary source of forage feed con-
tinued in 2008. Mr Bholai, whose farm is being
used for the study, has been grazing his dairy ani-
mals on the 4.8 ha block of Mulato. He has expe-
rienced an increase in milk yield per day from an
average of 88 kg/ day to an average of 120 kg/ day
off eight milking animals. The grass has withstood
the effects of the dry season (this is a rain-fed sys-
tem) and supports an average of 20 head of dairy
cattle inclusive of calves and heifers on four pad-
docks ranging in size from 0.8 to 1.6 ha each.
Paddocks are grazed on a rotational basis with
cattle grazing each paddock for approximately 3
weeks. Mr. Bholai (Plate 24) has reported that he
is very pleased with his milk yield and is recom-
mending this forage specie to other farmers.
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Relying on forages rather than on concentrate feed
for a larger portion of the nutrient requirements of
dairy cattle could be expected to lower the cost of
production especially in light of recent develop-
ments in the world grain market, which have con-
tinuously and consistently resulted in higher con-
centrate feed prices.

Plate 24. Mr Bholai is very pleased with his pasture of Mulato grass




- Emerging issues

Agroenergy

The closure of the sugar industry inSt Kitts has
released large tracts of land for alterative uses.
Options for diversification are under active con-
sideration by the government and industrial-scale
biofuel production could conceivably utilise some
of the existing infrastructure. In order to realise
this potential, crops to be used as biofuel sources
must be introduced and evaluated for their agro-
nomic and energy producing characteristics.

In January Mr Al Binger, a Consultant to the Min-
istry of Sustainable Development and two Brazil-
ian Scientists, Mr Miguel Cooper, agronomist and
Mr. Paulo Cesar Senthehas, climate scientist, car-
ried out a desktop feasibility study on using former
sugar lands for bio-fuel production from sugar
cane, sunflower, palm oil and Jatropha curcas

Additionally, proposals were made for the estab-
lishment of the grassArundo donax in St Kitts as
an economically viable crop for bio-fuel oil and

other commercially lucrative products.

Undercover agriculture

Vegetable production in the Caribbean is highly
seasonal as most of the production is carried out
mainly in the wet season (January to June). Dry
season production (July to December) is limited
by the unavailability of irrigation facilities. This is
a major factor constraining the ability of farmers
to penetrate high volume or lucrative tourism mar-
kets since sustainable production of consistent

quality cannot be guaranteed.

The introduction of protective structures is con-
sidered to be a major strategic development to-
wards alleviating these problems and enabling an
extended period for vegetable production. A joint

IICA/CARDI initiative was mounted to develop and

evaluate technologies for undercover vegetable
production.

In St Lucia an undercover/protected agriculture
structure 9 m x 18 m has been established (Plate
25) and land prepared for open air production in
2009.

Plate 25. Undercover/protected agriculture
structure established at the DTC,

St Lucia



Improper temperature control is another major limiting factor inJamaicagreenhouse production. The
designs of greenhouses introduced into the island were directly adopted from non tropical areas and,
therefore, their suitability for the tropics has been called into question especially in relation to the high
temperatures experienced in the island during the growing season. Much of the high temperatures
observed can be attributed to reduced ventilation within greenhouses, which in turn, has resulted in
adverse effects on the productivity of the crops while providing ideal conditions for pests and an uncom-
fortable environment for workers. Identifying economical ventilation systems that can reduce high
temperatures within the greenhouses is therefore imperative.

Initial tasks of site selection (Plate 26) and discussions with collaborators have been ongoing ahead of
the implementation of the IICA/CARDI/FAO project to determine suitable ventilation systems for green-
houses in tropical agro-ecological zones (Plates 27 and 28).

Plate 26. Selected high elevation site at Mount Pleasant, Manchester, Jamaica




Plate 27. Selected low elevation site at Sandy
Bay, Clarendon, Jamaica

Plate 28. Spanish consultants discuss green-
house structures currently used in
Jamaica with local stakeholders at
Christiana Potato Growers Cooperative
Association, Devon, Manchester,

Jamaica

Since 1995, CARDI has been evaluating the po-
tential of exclusion as a pest management option
to reduce substantially, losses in callaloo
(Amaranthus spp.) production due to arthropod
pests while greatly reducing the input of pesticides.
This method has proven to be very effective in
Jamaica both on station and in farmers’ fields,
most often negating the need for pesticide input
and resulting in virtually no losses due to arthro-
pod pests.

To validate the commercial feasibility of produc-
ing callaloo under shade house structures for ex-
clusion of major pests, a trial was carried out com-
paring callaloo grown under (1) a totally enclosed
system (2) an enclosed structure without top and
(3) conventional farmer practice. The exclusion
cages were 30.0 m x 13.2 m x 1.8 m, with one
totally enclosed and the other without a top. Seed-
lings for the trial were raised in a nursery under
protective cover (Plate 29), are shown 3 weeks
after transplanting (Plate 30).



Plate 29. Nursery protected by row cover (left). Row cover partially removed to show seedlings ready
for transplanting (right), Jamaica

Plate 30.Plants in enclosed plot three weeks after transplanting (left). Robust plants in enclosed plot four
weeks after transplanting (right), Jamaica




The cumulative (after 21 weeks) marketable and
unmarketable yields of fresh callaloo for each treat-
ment are shown in Table 5 Although vegetative
growth under shade was reduced, this was com-
pensated for by the lower loss of crop that was
unmarketable. The superior vegetative growth
within the topless structure is partially explained
by lack of shade compared with the enclosed plot
and suggests a possible enhancement of the crop
environment by the partial enclosure.

Table 5. Comparative cumulative marketable and

unmarketable yields of callaloo from the

three cropping systems, Jamaica

Herbals

As Caribbean governments seek to diversify agri-
cultural production, medicinal plants provide an

alternative to traditional cropping systems and
could lead to the development of downstream

industries that have the potential to increase in-
come and generate employment. As early as 2002,
representatives of regional organisations attend-
ing the Caribbean Herbs Business Forum held in
Jamaica, expressed a strong interest in the pro-
duction practices for these plants. During the de-

liberations at the technical sessions of this confer-

ence, it was generally agreed that a major con-
straint to the development of a regional medicinal
plant farming sector was the lack of technical in-
formation for the commercial production of me-
dicinal herbs.

Under the IICA/CARDI Cooperation Funding
Agreement a number of initiatives have been taken
to address this issue through support for the de-
velopment of this sub-sector. Activities have in-
cluded the development of project proposals for
further elaboration and execution through private
and public sector intervention, identification of
areas for strategic collaboration and development
of products with ‘investment’ opportunities.

In support to the IICA/CARDI Project-Fund Sup-
port to the development of an herb, spice and
medicinal plant industry in Jamaica; demonstra-
tion plots were set up on farmers’ holdings in
Charles Town, Portland and at the CARDI Field
Station at Mona, Jamaicawhere plots of Cerasee
(Momordica charantia L), Red sorrel Hibiscus
sabdariffg, Spearmint Mentha spicata syn M.
viridis), Peppermint (Mentha x piperita) and Lem-
ongrass(Cymbopogon spp.) were established in
December 2007. Data were collected on plant
establishment, rate of growth, time to 50% flow-
ering, time to fruit maturity/harvesting and yield.
In addition, observations were made of the grow-
ing habits, nutritional requirements, and pests and
diseases associated with these crops.

At the early stage of development, just after trans-
planting, all crops grew well with a minimum num-
ber of cases of dieback occurring, mostly in cerasee
and sorrel. Also, both the cerasee and sorrel flow-
ered and surpassed the 50% fruiting stage within
11 and 7 weeks after transplant (WAT) respec-
tively.



Insect associations with crops
Numerous insects have been collected from the
foliage, but no threats have been identified. The
insects appear to have a direct relation with the
weed species, as their numbers thrive when the
plots are dense with weeds. The only consistent
insect groups are pollinators (Hymenoptera & Lepi-
doptera); while insects such as aphids and leaf
hoppers are variable in their appearance.

Pest and disease infestations

In the period May-June, four of the five crops

developed symptoms of diseases and notable signs
of infection, which could have rendered them Plate 32.. Healthy lemongrass at Mona DTC,
unmarketable. The lemongrass plot was infested Jamaica

with scale insects and was treated twice with or-
chard oil (Plates 31 and 32). The peppermint plot
had scale insects and was sprayed with orchard
oil on one occasion. Peppermint also had a large
infestation of Ortheziidae (Plate 33) and in some
cases fungal growth along the stem. Due to the
systemic nature of infection, damaged sections were
removed by pruning. Cerasee showed signs of vi-
ral infection with typical vein clearing and mosaic
patterns. Sorrel suffered from root rot (soil fungus)
with more plants withering and a few fracturing at

the base of their stems.

Plate 33. Peppermint infected with Ortheziidae at
Mona DTC, Jamaica

Plate 31. Lemongrass infected with scale insects
at Mona DTC, Jamaica




Organic agriculture

In support of the development of the organic agri-
cultural sector in Tobago a range of vegetable
and orchard crops were produced for demonstra-
tion and training purposes using organic produc-
tion methods.

Organically grown transplants of the tomato variet-
ies F1 Celebrity and F1 Paragon were established
in three, 55 m? training plots on 30 January 2008.
The agronomic package used included bamboo
leaf-mulch, the making and application of com-
post teas, the use of commercial fertility formula-
tions Algasoil ( 2-2-2) and the Aggrene Products:
Natural Fertiliser (4—-3-3), Natural Liquid Bonemeal
(0-12-0) and Natural Kelp and sulphate of potash
(0-0-8) and the management of mites, viruses and
bacterial leaf spot. Twenty-five kilograms of to-
matoes were harvested in April, 2008.

Studies in organic farming techniques began in
Jamaicain 2000 and have involved compost pro-
duction including vermi-composting and data col-
lection on nutrient availability from various com-
post mixes. In addition, the growth and perfor-
mance of hot pepper and callaloo grown in rota-
tion under organic farming conditions and utilising
vermi-compost, cow manure and goat manure have
been assessed in demonstration plots on the re-
search station.

Vermi-compost production continued at the Mona

DTC during the year and approximately 300 kg of
vermi-compost was produced and used as part of
the treatments for the demonstration plots of callaloo
and hot pepper. The California Red worms grew
in the coffee pulp, which was supplied on four

occasions from the factory at Mavis Bank. Some
worms were given to the Sam Motta DTC to start
up their production of vermi-compost.

An organic hot pepperfield study was carried out

at the Mona DTC on the UWI Campus, Jamaica,

as a demonstration in which three organic ma-

nure treatments were applied to hot pepper (cv.

WI Red) transplanted into the field on 17 April

2008. The treatments were:

T1: Chicken litter at 1.0 kg per plant hole (approx.
15,000 kg/ha)

T2: Vermi-compost at 1.0 kg per plant hole
(approx. 15,000 kg/ha)

T3: Cow manure at 1.0 kg per plant hole (approx.
15,000 kg/ha)

The mean weight of fruits harvested followed a
similar trend to that of fruit numbers, with the
mean weight of fruits harvested from chicken litter
and vermi-compost treated plants being signifi-
cantly higher (P < 0.05) than plants treated with
cow manure at 15, 17, 23 and 24 weeks after
transplanting (WAT). However, there was no sig-
nificant difference in weight of fruits harvested

among treatments after 25 WAT.



Evaluation of growth
media

In an evaluation of eight growth media (Dumbarton
mix, Taiwan mix, coconut coir, compost and coir,
compost and Promix, Promix and coir, compost
and soil, soil and coir), was carried out for tomato
seedling production in St Vincent and the
Grenadines

Tomato seedlings grown in the “Taiwan mix” were
significantly taller than those in all the other me-
dia, except those in coconut coir and compost
and Promix (Table 3). Since the objective was to
identify a cheaper media for seedling production,
the mixture with Promix would be eliminated and

coconut coir and Taiwan mix recommended for
use. Promix is imported for use in seedling pro-
duction and significantly increases the costs of
media.

The suitability of coconut coir as a media for seed-
ling production was borne out by the results of a
chemical analysis carried out at Agro Services In-
ternational Laboratory in Florida. It was found
that with the exception of nitrogen, phosphorous
and a few micronutrients, which were below ac-
cepted levels, all the other nutrients were at opti-
mum levels for good plant growth. It would there-
fore be necessary to add these elements for effi-
cient seedling production. The electrical conduc-
tivity was very high in the Dumbarton mixture and

the tomato seeds did not germinate.

Grow bag culture is increasing in importance in
protected agriculture as it is viewed as an alterna-
tive to soil and as a way to combat the myriad of
problems associated with production in soil un-
der shade.

Table 6.

The effect of different growth media on
height of tomato seedlings grown in the
greenhouse at CARDI Field Station,

Rabacca, St Vincent and the Grenadines

A preliminary trial was established in a greenhouse
in St Vincent and the Grenadinesusing grow
bags. Sweet pepper and tomato were the crops
grown. The crops were carefully monitored to de-
termine the nutrient requirements of the two crops
in the coir filled bags. Soluble NPK fertiliser (11-4-
27) was used in the fertigation system at the rate
of 1.8 kg /2 days. Magnesium sulphate was used
to correct a magnesium deficiency.

A measurement taken of the Electrical Conductiv-
ity (EC) revealed an excessive salt concentration
that made nutrients unavailable for efficient growth
and development. It is necessary to monitor the
changes in the nutrient solution over time so as to
determine what adjustments should be made to
keep the solution in balance for the crop being
grown.




Various stages of crop development are shown in Plates 34, 35, 36 and 37).

Plate 34: Healthy seedlings at start of the trial Plate 35. Seedlings in grow bags at three weeks
after planting

Plate 36. Seedlings in grow bags showing sticky ~ Plate 37: Seedling showing symptoms of
trap for monitoring pests magnesium deficiency




Soil and water
management

Bauxitic soils comprise between 28 and 33% of
the total land area of Jamaicaand as such are
important for the economic survival of a large pro-
portion of the agricultural sector. Large-scale baux-
ite mining in Jamaica commenced in the early
1950’s. Active restoration of mined-out lands com-
menced soon thereafter in response to the
Government’s introduction of the Mining Act of
1947, which requires that companies maintain the
agricultural productivity of their bauxite lands, and
restore all mined-out lands to the level of produc-
tivity existing prior to mining. When mined and
reclaimed, these bauxite soils represent a signifi-
cant proportion of Jamaica’s productive lands.

Reclaimed bauxite soils in Jamaica are shallow,
relatively infertile, droughty and prone to erosion.
Therefore, they require management practices,
which will allow for economic production of crops
while sustaining the soil resource and the envi-
ronment. Because of the nature of these soils, they
have traditionally been used for the growing of
pasture species to sustain ruminant livestock pro-
duction. This system has been found to be techni-
cally feasible, but in the absence of other farming
activities, can lead to cash flow problems as the
gestation period from pasture establishment to the
production of livestock products can be very long.
CARDI is involved in a programme using a struc-
tured sequence of operations to develop and as-
sess rehabilitation of the soils. A number of stud-
ies were carried out to identify sustainable prac-
tices for cultivating crops on reclaimed bauxite soils

A shade house was erected at the SMDTC and
preparations made for planting two varieties of hot
pepper, using soil as well as grow-bags (Plate 38).
However, the trial had to be aborted following the

passage of tropical storm Gustav on 28 August
2008. High winds severely damaged the struc-
ture, causing the roof to cave in, and leaving a

majority of the structure flattened (Plate 39).

Plate 38. Front Panel of shade house at SMDTC,
Jamaica

Plate39. Shade house after damage caused by
tropical storm Gustav, at SMDTC,
Jamaica




In an effort to demonstrate productivity on mined-
out bauxite lands, small plots (0.01-0.04 ha) were
established to evaluate yield potential of a variety
of vegetable crops. Production practices conducted
included the use of compost made from goat ma-
nure, mulches and a structured rotation plan to
enhance soil health. In addition, biologically based
pest management strategies were employed. Crops
of carrot, cucumber, corn, sweet pepper, string
beans, okra, red peas, callaloo, hot pepper, cau-
liflower and Pak choi grew well under the soil man-
agement system.

A beneficial plant garden consisting of 14 herbs,
spices and flowering plants was established to at-
tract and increase the persistence of biological
control agents within the cropping area. Soil and

water conservation methods, including mulching

and drip irrigation were also employed to maximise

production.



Seeds and seedling banks

Traditionally, red kidney beans (RK Bean) have
been the major grain legume produced inBelize,
mainly in rotation with corn, for both the local
and export markets. The country is considered
to be self-sufficient in RK Bean despite fluctua-
tions in annual production of between 2,470 and
6,398 tonnes over the last decade. Red kidney
bean is exported to CARICOM markets, in par-
ticular Jamaica and Trinidad and Tobago, under

preferential marketing arrangements.

Black-eye type cowpea has gained importance as
a non-traditional export commodity over the last

12 years. About 2,807 hectares are cultivated an-
nually and production stands at approximately

4,110 tonnes, of which nearly all is exported.

CARDI's grain legume crop research and develop-
ment programme continued to produce breeder,
nucleus, stock and commercial seeds of improved
varieties and landraces of selected grain legumes.
A summary of this activity is presented in Table 7.

Table 7. Grain legume germplasm maintenance in 2008, Belize




CARDI’s fruit germplasm bank inGrenadacontinued to play a supportive and important developmen-
tal role in the fruit crop industry in Grenada and neighbouring countries. A list of material held in the
bank is shown in Table 8.

Table 8. Fruit germplasm maintained and distributed at the CARDI Field Station
during 2008, Grenada

A 0.06 ha sweet potato germplasm bank was es-
tablished at the CARDI Field Station, inGrenada
comprised of varieties, Reggie, lan # 1, Toco and
Tainung 66 (orange flesh) The plot was used to
supply clean planting material (slips) to farmers
upon request (Plate 40).

Plate 40. Sweet potato multiplication plot at
CARDI Field Station, Grenada




In St Luciag the unavailability of planting mate-
rial for the sustainable production of root crops
has resulted in shortages for local consumption
and exports. This has been a major constraint af-
fecting the agricultural sector over the last decade.
This situation has resulted in the increase in prices
for such planting material resulting in an increase
in the cost of production of root crops and prices
of the commodity at the market. To increase the
availability of root crop planting material a joint
Ministry of Agriculture,Land, Forestry and
Fisheries,St Lucia (MALFF), CARDI and IICA project
was initiated with funding under the IICA/CARDI
agreement and managed by CARDI.

Multiplication plots (each 0.25 ha in size) of
dasheen, tannia and sweet cassava planting ma-
terial multiplication plots (0.25 ha each) were es-
tablished at the DTC to be used for distribution to

farmers in 2009. Plate 41 shows the tannia plot.

A 0.4 ha plot of Mulato (Brachiaria spp.) was es-
tablished at the Sugar cane Feed Centr&rinidad

to provide vegetative material for propagating
Mulato as an alternative to direct seeding. Mulato
establishment by direct seeding requires a high
level of management, care, patience and experi-
ence, especially during land preparation through
to 18 weeks after sowing. Vegetative propagation

provides a much simpler and easier alternative.

Plate 41. Tannia plot at CARDI's DTC, St Lucia
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?Biotechnology

development

In yam anthracnose studies carried out in
Dominica, fungal toxins derived from

Colletotrichum gloeosporioides were used to as-

sess resistance of yam®{oscoreaspp.) to the dis-

ease. Fifty fungal isolates from eight farms in the
major yam growing districts were selected at ran-
dom for genetic studies using the polymerase chain
reaction.

On the basis of similarity indices, the 50 isolates
tested segregated into two main groups. Within
these groups, the isolates mainly clustered into
eight discrete sub-groups by farm/geographical
location from which the isolates were obtained.
Differentiation of the pathogen isolates by farm/
geographical location is indicative of the lack of
significant gene flow among the sub-populations.
However, exchange of plant material, if infested
with the pathogen, is expected to facilitate patho-
gen gene flow between farms and/or geographical

regions.

The lack of evidence of gene flow between farms
may mean that these exchanges were infrequent
and comprised small quantities of plant material,
so that pathogen inocula were not in sufficient titres
to cause widespread infection. This can be ex-
plained by the popular methods of propagating
yam on small isolated farms in Dominica. One
method is the continuous use of poorly stored in-

fected head setts over several planting seasons.

Another is related to the way tubers oD. rotudata
cvs Ladies and Guinea yams are harvested. Ma-
ture tubers are removed at various times in a con-
tinuous crop cycle but the vines are otherwise left
intact to allow for development of other tubers at

later stages. These cultural practices caus€.
gloeosporioidesisolates to pass on from crop to
crop in a localised manner, to produce a farm-
specific sub-group of the pathogens

The pathogen isolates within the geographical lo-
cations did not segregate by host and is indicative
of a production system, with repeated cropping

of mixed yam types, in close proximity to each

other. On small farm holdings, these situations
are more likely to facilitate cross infection, caus-

ing different yam types to act as host to several
different pathogen isolates.

In order to achieve successful expansion of pro-
duction of D. alata yam types for export, priority
will have to be given to preventing the spread of
potential virulent isolates of C. gloeosporioides
from the D. rotundata (Ladies yam) and theD.
alata (Babaoule yam), which despite not succumb-
ing to anthracnose, are infested withC.
gloeosporioidesisolates that are especially viru-
lent towards the D. alata cultivars tested in this
study. Similar virulent pathogen isolates towards
D. alata are also associated with Babaoule yam,

which is itself a wild D. alata species.



Support to
invasive species
initiatives

In St Kitts/Nevis,five formal meetings of the Plant
Health/Alien Invasive Species Group were held.
These meetings examined the spread of the Giant
African Snail Achatina fulica) in the Caribbean and
put in place a contingency plan to deal with the
pest. The plan covered public awareness and
heightened quarantine measures, early detection

and management strategies.

Another area of focus was the situation involving
the wide-spread death of palms inSt Kitts This
was of special concern given the presence of lethal
yellowing in Nevis. An island-wide survey was
undertaken and a formal relationship established
with the Jamaica Coconut Industry Board for the
analysis of samples and other technical assistance.

A number of Fan palms and coconut trees with
symptoms of the disease, have died of bud rot
(Plate 42). However, a few palms have shown
some symptoms, which mimic those of lethal yel-
lowing. Pictures (Plate 43) of the canopy of these
trees and samples of stem tissues have been sent
to the Jamaica Coconut Industry Board for diag-

nosis

In a survey carried out in St Kitts Red palm mite
(Raoiella indica) was found infesting coconut, Royal
and Foxtail palms, particularly at Porte Zante in
Basseterre and also at Dewar’s Estate. In
conjunction with the Ministry of Agriculture, CARDI
trained agricultural extension personnel in
identification of the pest and launched a public

awareness programme.

Plate 42. Coconut trees with unidentified bud rot/
lethal yellowing symptoms, St Kitts

Plates 43. Dying fan palms in the Basseterre

cemetery, St Kitts
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In an investigation conducted to examine the
efficacy of four chemicals on red palm mite
infestation in coconut palms at seven sites irSt
Lucia, preliminary results have shown that of the
four chemicals—GCMite™ Kumulus,® banana
mineral oil and lime sulphur (a fungicide composed
of inorganic sulfur and lime)—used in the trial,
banana mineral oil was the most effective in
controlling the pest. However, extensive use of
this oil seemed to promote phytotoxicity. The
control of the pest by lime sulphur appeared
marginally better than Kumulus®

Crypticerya genestds a scale insect that has recently
been introduced into the region (Plate 44). It entered
St Kittsduring the year and has established itself
on a variety of weed species as well as on some
crops especially peanut and pepper. The species
is highly prolific and large colonies are being
observed. A study was started to assess the effects
of two locally occurring ladybird predators on the
pest

Plate 44. Crypticerya genestean invasive scale
insect native to Brazil

Management of Pink Hibiscus
mealybug (Maconellicoccus
hirsutus) Green

In Jamaica CARDI was asked by the National
Environment Planning Agency (NEPA) to review a
dossier submitted by the Ministry of Agriculture
requesting a permit to import a second parasi-
toid, Gyranusoidea indica Shafee, to enhance the
diversity of the natural enemy complex of Pink
Hibiscus Mealybug (PHMB). The decision to im-
port this second parasitoid was discussed and en-
dorsed by the multi-agency sub-committee of the
Plant Health Coordinating Committee, on which
CARDI serves as a technical advisor. This deci-
sion was supported by local and international
experts experienced in the management of PHMB.

CARDI as a member of the national Alien Invasive
Species Working Group (AISWG) participated in
an extraordinary meeting of AISWG giving expert
advice to visiting USDA representatives of the Car-
ibbean Invasive Species Working Group (CISWG),
charged with conducting a pathway analysis of
the Caribbean.



Coordination with

climate change

and disaster management agencies

The Fourth Assessment Report of the Intergovern-
mental Panel on Climate Change (IPCC)which
was released in February 2007, concluded that
after assessing decades of climatic data recorded
from all around the world, that it is “unequivocal”
that Earth’s climate is warming, “as is now evident
from observations of increases in global average
air and ocean temperatures, widespread melting
of snow and ice, and rising global mean sea level.”

Changes in global climate can therefore be ex-
pected to have an adverse effect on agriculture.
In the Caribbean, those events to which the re-
gion would be most vulnerable include drought,
flooding, hurricanes and severe pest outbreaks.
Specifically these global changes in climate could
lead to:

An increase in sea levels and flooding of

coastal agricultural areas as well as land-

slips and loss of valuable topsoil

Extreme rainfall conditions with alternating

droughts as well as periods of excessive

precipitation

An increase in the number and intensity of

tropical storms and hurricanes

Increases in the types and numbers of pests

A change in the types of plants that can be

grown in various areas

An inability to predict the weather and cli-

mate, making the day-to-day and season-

to-season planning of farm operations more

difficult

Under these circumstances, CARDI is keeping
abreast of all emerging information on global cli-

mate change and its possible effect on agriculture
in the region. This is being achieved by active
participation in meetings and workshops, which

inform on this matter.

In January, the Caribbean Community Climate
Change Centre (CCCCC or 5Cs) sought inputs from
regional organisations into a project funded by the
European Union (EU) that will assist in the formu-
lation of a detailed 3-year programme to allow the
key sectors of water, tourism, agriculture, energy
and biodiversity to build capacity to develop suit-
able adaptation strategies to meet the challenge of
climate change. CARDI contributed to developing
a comprehensive programme for the agricultural
sector in the Caribbean.

Pilot projects will be carried out in selected Carib-
bean countries on the effect of climate change,
(including extreme events) on important economic
commodities such as sweet potato, hot pepper,
small ruminants, cereal and grain production.

CARDI participated in a consultation held in Janu-
ary 2008 by The Cropper Foundation (TCF) in
collaboration with Fundacion Futuro Latino-
americano (FFLA). Through a grant from the In-
ternational Development Research Centre (IDRC)
and the Department for International Development
(DFID-UK), these organisations began implement-
ing a project Regional consultation to assess re-
gional priorities, capabilities and research gaps on
climate change and poverty reduction in Latin
America and the Caribbean.The main goal is to
assess through a process of regional consultations,
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the research needs of relevant stakeholders and A draft workshop document capturing the research
the existing capacities and needs of the most vul-  priorities for the region was developed by the
nerable populations to cope with the impacts of organisers of the workshop. A list of other work-
climate change and poverty reduction in Latin  Shops that were held is presented in Table 9.

America and the Caribbean.

Table 9. Other workshops on climate change held during 2008




Technical systems and services

Information and
Communication
Programme

CARDI's Information and Communication

Programme facilitates improved access to infor-
mation on priority topics relevant to the Institute’'s

work programme. It includes the Information

Centre and Information Technology (IT) Services,
and is the focal point for the operation of the Tech-
nical Centre for Agricultural and Rural Coopera-
tion (CTA) Regional Branch Office for the Carib-
bean (RBOC).

Information Centre

Information services were provided to both staff
and clients. For the staff, the main focus of the

Centre’s activities was on further developing an
appropriate range of information products and ser-
vices to support research on CARDI’s priority com-
modities and themes. Search results and docu-
ments were delivered to staff members. The Cen-
tre identified, acquired and delivered industry re-

views, technical information and statistical data in

print and electronic formats to CARDI scientists,

who used the materials to assist in project prepa-
ration as well as in the production of papers and

presentations for conferences, meetings and agri-
cultural shows and exhibitions.

Services to External Clients

The Centre offered literature searches, photocopy
and document delivery services to approximately
215 external clients, comprising university stu-

dents (31%), farmers/farmers’ associations (18%),
researchers (11%), consultants from other agri-
cultural institutions (3%) and agricultural exten-

sion officers (4%). The popular queries from this

client base were on root crops, small ruminants,
hot peppers and fruits and vegetables. In addition
to requests from CARDI Member countries, the
Information Centre responded to questions from
other Caribbean countries, Africa, Latin America

and the Pacific region.

Requests were generally received via walk in, email,
fax, mail and telephone. However, since the new
CARDI Website was launched in August 2008,
the Information Centre has continued to receive a
number of requests via that medium. The Informa-
tion Centre also contributed to agricultural educa-
tion programmes through the distribution of CARDI
Factsheets and Infosheets to students at the Uni-
versity of the West Indies, The University of
Trinidad and Tobago, including the Eastern Car-
ibbean Institute of Agriculture and Forestry (ECIAF)
and Teachers’ Colleges. Information was also sup-
plied to public libraries so that documentation on
agriculture was made available to the general pub-
lic.

CARDI Collection and E-Library
During 2008, increased focus was placed on
ensuring that CARDI publications, research and
technical documents could be more easily
accessible to staff and clients. In addition, the E-
Library’'s collection developed in 2007 was
increased with documents ranging from conference
presentations to journal articles. Arrangements are
being made to collate and digitise valuable articles
now in print to ensure their availability in-house
and on the CARDI Website.
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The Information Technology
(IT) Services

This Unit is primarily responsible for technical

maintenance of the Local Area Network and the
Institute’s Telephone System, as well as providing
help desk services to staff to facilitate the most
efficient use of IT resources. The Unit also pro-
vided yeoman service to the Institute through on-
going maintenance and trouble-shooting of the IT
infrastructure, including the telephone system.

During 2008, the Microsoft Office 2007 Suite was

installed. Several new desktop and laptop com-
puters were purchased for selected projects, while
equipment was acquired to expand the use of VolP
services. A new scanner was also acquired to as-
sist the process of digitizing hard-copy documents
for distribution. Internet access, email and back-
up services, were also delivered from the IT Ser-
vices.

CARDI Website

(www.cardi.org)

The content of the CARDI Website, which was re-
launched in August 2008 was further developed
and an enhanced new look and feel given to the
site. This website will continue to increase in im-
portance as a mechanism for disseminating infor-
mation to both internal and external clients, within
the region and at a global level. It also provides
another point of contact for agriculture stakehold-
ers to reach the Institute.

Capacity Building in Informa-
tion Management

The technical staff of the Institute were given the
opportunity to improve their skills in information

management by participating in a number of train-
ing events. (See @ble 11).

CTA/CARDI Regional Branch
Office for the Caribbean
(RBOC)

A Memorandum of Understanding signed in 1987,
forms the basis of the partnership between CARDI
and the CTA. A key focus of the agreement be-
tween the two institutions is the overall develop-
ment of the capacity to manage and use informa-
tion to empower stakeholders within the agricul-
tural and rural sectors of the region. Hence ac-
tivities centre on the provision and dissemina-
tion of information, training in information and

communication management, conduct of studies
and ongoing evaluation and impact assessment.

CTA’s products and services were promoted
through several regional events that included The
UWI AgriTECH Expoheld during April 16-20 in
Trinidad & Tobago; the Denbigh Show held over
the period August 3—4 in Jamaica and theCarib-
bean Week of Agriculture held October 5-12, in
St Vincent and the Grenadines. Book displays were
also held at CARDI Open Day hosted at each of
the 11 CARDI offices across the region. Demand
for CTA publications at thoseevents was high and
items for distribution were quickly depleted. Re-
quests for publications were accepted from po-
tential subscribers to the Publication Distribution
Service (PDS) and forwarded to CTA for process-

ing.

CARDI provided support to a CTA Review and
Impact Assessment Study undertaken during 2008.
Trinidad and Tobago was one of 10 African, Car-
ibbean and Pacific (ACP) countries selected for
the study, held over the period May 26 to July 3,
2008. The results of this review will provide fur-
ther guidance to CTA in implementing its current
Strategic Plan.



Funding and technical assistance from CTA facili-
tated a CARDI visit to the CTA Headquarters, along
with a Resource Mobilisation visit to selected agen-
cies in Europe. A series of discussions at the CTA
Headquarters moved the CTA/CARDI relations to
a new level and laid the foundation for a new
type of relationship, more suited for the changing
priorities of both institutions.

Opportunities for developing joint arrangements
in strategic areas of CARDI's work with the Uni-

versity of Wageningen were identified. Meetings
with the ACP Secretariat, the European Union de-
partments of Development Cooperation and Re-
search, as well as with the Caribbean Ambassa-
dors to Brussels, also laid the ground work for
expanding the windows of funding agricultural

R&D in the Caribbean. The RBOC also worked
to identify options for the funding of various Car-

ibbean publications from CTA and other agen-

cies.

CARDI continued to provide technical assistance
to the CTA supported Caribbean Farmers Network
(CaFAN) through workshop presentations, news-
letter articles, and technical advice on project

implementation. The Institute provided this sup-

port through its collaboration with the Eastern Car-
ibbean Training and Development Organisation

(ECTAD), now responsible for managing the
CaFAN Project. These activities have now been
formalised through a Memorandum of Coopera-
tion signed in July 2008.

A CTA/CARDI Internal Seminar held over the pe-
riod 14-15 November 2008, provided the oppor-

tunity for professional and technical staff to ex-
change ideas and information and refine the ap-
proach to implementing the various aspects of the
Work Programme. Since the Institute operates
from offices in 11 countries across the region,
this seminar allowed for face-to-face meetings to

supplement the ongoing use of electronic means
of communication and supported the development
of various commaodity and thematic groups.

Marketing

CARDI's marketing unit undertook several activi-
ties in member countries and internationally. In
the international arena the unit managed a booth
at the Annual National Fiery Foods and Barbecue
Show in New Mexico; organised a visit to the Chile
Pepper Institute, New Mexico and made a market
visit to importers of tropical produce in Miami.
The Fiery Food Show attracts exhibitors from around
the globe and audiences of more than 10,000
persons.

On exhibit at the CARDI booth were fresh pep-
pers, dried pepper, and pepper sauces from
Trinidad, along with literature on some of the hot
pepper varieties and landraces found in the Carib-
bean. Generally, the products were well received
with many visitors to the booth wanting to pur-
chase products after sampling them. These pro-
spective buyers were referred to the businesses
carrying Caribbean products and a thriving trade
resulted. The show offered the NAMDEVCO and
CARDI teams a first hand opportunity to identify
some of the possible market trends in the hot and
spicy food segment.

Dr Bosland, Director of the Chile Pepper Institute
(CPI), hosted the CARDI team’s visit to the Insti-
tute. Here the team observed several areas of in-

terest such as, breeding for disease resistance, graft-

ing of pepper shoots on disease resistant root stock,
breeding for enhanced colour pigmentation, and
a mechanical pepper harvester. CPI is interested
in collaborating with CARDI on R&D of hot pep-
per. In this regard Dr Bosland is prepared to look
at the Scorpion pepper variety that CARDI is work-
ing on and comparing it to ‘Bhut Jolokia’ the hot-
test pepper in the world.
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In Miami some of the more regular importers of

Caribbean produce were visited, such as, Tropi-

cal Commodities, NRH Enterprises, Golden Crown

Produce and GEE GEE Produce. Generally, the
importers were not very happy with the perfor-

mance of the Caribbean in the fresh produce busi-
ness, particularly from the standpoint of the vol-

umes and quality of produce being received. It

was interesting to note the development of pepper
mash in restaurant and consumer friendly sizes
being promoted, based on varietal attributes such
as, Thai Chili Mash, Orange Habanero Mash,

Jalapeno Mash and Red Habanero Mash.

On the regional scene, CARDI facilitated the
execution of the Caribbean Trade Expansion

The crops on which CARDI worked were hot
peppers (CARDI Green and Scotch Bonnet),
dasheen, breadfruit, pumpkin, tannia, eddo and
ginger. Other collaborators on the project worked
on crops such as, yams, sweet potato and golden
apples. Phase one of C-TEP was implemented in
Dominica and St Lucia. CARDI has delivered all
the necessary documents to NSI for the successful
completion of the project. The cost of production
template used in the project has been shared with
CARDI member countries.

In a paper presented at theRegional Sweet Potato
Planning Workshop held in St Vincent and the
Grenadines, March 26-27, an analysis of the glo-
bal production data of sweet potato for the period

Project (C-TEP), made presentations at the regional 2000-2006 indicated a declining trend, while the

and Eastern Caribbean Trading Agriculture and
Development (ECTAD) sweet potato workshops
in St Vincent and the Grenadines, and participated
in an export sensitisation mission to St Kitts with
Dr Scott of the North South Institute (NSI), Florida.

A memorandum of understanding was established
in 2007 between CARDI and NSI to facilitate the

execution of the C-TEP. The goal of C-TEP “is to
stimulate and increase agricultural development
and economic growth by expanding the trade of

specialty produce that include selected spices, root
crops and specialty exotics in selected US markets.”
In this regard, a considerable amount of time was
spent identifying appropriate CARDI staff and
consultants to develop the production manuals and

postharvest protocols for the selected crops under
the project, developing investment profiles for the

selected crops, participating in training sessions
for farmers, exporters and other stakeholders and
discussing various aspects of the project with NSI.

EU imports for the period displayed an increasing
trend. Since the USA market for sweet potato is
non-accessible to CARICOM members, the EU ap-
pears to be the best option for fresh sweet potato
exports from the region. In 2006 the sweet potato
imports into the EU increased 33% over the 2005
level. The Canadian market is mainly supplied by
the USA with minimal amounts from Jamaica.

The ECTAD sweet potato workshop was held in
July as a means of stimulating production inSt
Vincent and the Grenadinesfor export of the
commodity to the United Kingdom (UK). Partici-
pants were informed of the need to conform to the
stringent fresh produce standards enforced in the
EU if access to that market is to be sustainable.
Further, given the marketing strategy in the UK to
promote sweet potato as a good source of vitamins
A, C, and E, varieties high in these nutrients should
be identified for production.



As St Kitts/Nevisattempt to penetrate markets
with non-traditional exports, assistance is needed
for many activities along the supply chain. In this
regard CARDI along with Dr. Scott of NSI under-
took a sensitisation visit in July and held several
meetings with various stakeholders. Of particular
interest to the local players was the Miami market
for hot peppers and breadfruit. A trial shipment of
hot peppers was made to an importer in Miami
and based on the result it is anticipated that the
necessary production base would be established
for regular shipments in 2009. With the limited
postharvest experience in handling non-traditionals
it is envisioned that training would be necessary
for the successful development of a business, given
the highly perishable nature of the crop.

Biometrics

In 2008, the Biometrics Unit serviced 18 CARDI

staff members and 45 persons from other institu-
tions. These other institutions comprised Minis-
tries of Agriculture, Universities (staff and students)
and various other national, regional and interna-

tional organisations.

All together, parametric Analyses of Variance (as-
suming a normal distribution) were done on 419
variates and a total of 24,186 survey responses
were processed. Besides ANOVA and surveys there
were 74 other variates analysed using such tech-
niques as regression modelling, multivariate analy-
sis and non parametric tests.

The CARDI biometrician served as President of the
Central America and Caribbean Region of the In-
ternational Biometric Society and was also the re-
gional correspondent to the society’s quarterly ‘Bio-
metrics Bulletin’. CARDI’s biometrician was also
active as a Board or Council Member in other re-
gional professional bodies such as the Caribbean
Food Crops Society and the Caribbean Agro Eco-

nomic Society. These societies are ensuring that
the work of their members adhere to good scien-
tific principles including correct statistical design
and analysis.

An important component of the work of the Bio-
metrics Unit is training regional scientists in bio-
metrical methodology. During 2008, one training
course was given in Belize and one in Antigua
and Barbuda. These courses were attended by
scientists from the local CARDI offices, staff from
the Ministry of Agriculture staff and other person-
nel from institutes such as the Citrus Research and
Education Institute in Belize. The biometrician also
participated as a resource person, in the Annual
Scientific Meeting of the Caribbean Regional Fish-
eries Mechanism, which was held in St Vincent
and the Grenadines.

CARDI’'s biometrician and other CARDI staff have
been involved in the development of the CTA
publication Smart Dolkit for Evaluating Informa-
tion Products and Services.This Toolkit, which
was first launched in Tanzania in 2005, has sec-
tions on the collection and analysis of data for
several different types of information products. The
second edition was released in St Lucia in No-
vember 2008.
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Development of Strategic Linkages
and

Institutional Strengthening



Building and

maintaining relationships

No single institution, such as CARDI, can service
all the regional research and development needs.
Therefore, there is need for CARDI to build and
develop linkages both within and external to the
region. It is important that agricultural research
and development be coordinated and that the vari-
ous national and regional institutions are doing
complementary work without overlapping or “re-

inventing the wheel.”

CARDI has been active in developing bilateral re-
lationships with other institutes in the region. At
the regional level, PROCICARIBE (the Caribbean
Agricultural Science and Technology Networking
System) was developed to bring together scien-
tists working in the same disciplinary areas. Be-
sides its function of bringing together regional re-
search, PROCICARIBE, is part of the global sys-
tem of agricultural research and development
(R&D) coordination. At the national level, the
National Coordinating Committee for Agricultural
Research and Development (NCCARD) brings to-
gether all the institutes for which R&D has rel-

evance.

CARDI actively seeks linkages outside the Carib-
bean to ensure that it can keep abreast of interna-
tional research and development, which has the
potential to be transferred to the Caribbean.

Partnerships and
collaborative initiatives

A regional agricultural R&D strategy was drafted
and circulated to key individuals and stakehold-
ers. The strategy will be submitted to CARICOM
for discussion and possible approval of the rec-

ommended actions.

Support to the Caribbean Plant Genetic Resources
Network (CAPGERNET) as part of the
PROCICARIBE Network was provided through the
securing of funding to prepare reports on the sta-
tus of plant genetic resources for food and agri-
culture in Dominica and St Vincent and the Grena-
dines. Funding was also sourced from the Glo-
bal Crop Diversity Thrust Initiative for the regen-
eration of germplasm of lima bean (Cuba); yam
(Guadeloupe); cassava (Guyana) and sweet po-
tato (Trinidad and Tobago).

CARDI through its membership of the Caribbean
Land and Water Resources Network (CLAWRENET)
is a member of the Caribbean region of the Glo-
bal Water Partnership. The annual meeting was
attended and CARDI prepared a concept note on
completing an inventory of regional water re-

sources for agriculture.

NCCARDs are very active in at least two coun-
tries. In Belize, CARDI is a member of the Core
Committee of NCCARD and also takes part in the
NCCARD Grain Task Force, other commodity
committees and boards. InJamaicathe NCCARD

Committee met twice during 2008; this Commit-

tee receives reports from the various commodity
clusters within NCCARD.

In Jamaica, the NCCARD root crops cluster has
characterised the 10 major Jamaican sweet po-
tato varieties and developed a poster to assist with
recognition. Besides informing on the physical

characteristics of these varieties, the poster also
includes information on nutritional profiles. The

cluster is looking at post harvest practices to
lengthen storage and has defined three value
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added products to focus on—flour, fries and
mashed sweet potato. The root crops cluster has
also been involved in expanding the various
germplasm collections in Jamaica.

Another important cluster within the Jamaica
NCCARD is the small ruminant cluster. This has
been monitoring membership in the Goat Breed-
ers Association of Jamaica and in the Sheep Farm-
ers Association of Jamaica. Unfortunately, both
these associations are declining in membership
apparently because of difficulties in collecting
membership dues. An organic sheep production
project proposal was submitted to the Jamaica
Organic Agricultural Movement and a national
Small Ruminant Policyhas been drafted. Various
other initiatives in extension, research and train-
ing have been reported to the cluster.

The vegetables cluster was also active in Jamaica
and has identified priority research and develop-
ment needs in protected agriculture. Hot pepper
has been placed at the forefront of this cluster’s
deliberations as action was required to prevent a
possible collapse of the industry after Hurricane
Dean in 2007 and the slow pace of relief opera-
tions. At the same time problems were experi-
enced by a major processor, resulting in the loss

of market for some farmers.

Develop/Operationalise
MOUs with key
institutions and partners

Memoranda of Understanding (MOUs) were signed

with the Caribbean Farmers Network (CaFAN) and
the Scientific Research Council (SRC) of Jamaica.
The MOU with CaFAN is aimed at developing

user bases within the R&D chain to ensure that
CARDI’s research is user focused with tangible
results. With SRC, CARDI is seeking to strengthen

linkages with value added research and to under-
stand the characteristics required of crop varieties
for optimal development of processed products.
Relationships with the CARCIOM Secretariat, Car-
ibbean Development Bank (CDB), University of
Florida, CTA and IICA were considerably strength-
ened. There are joint work programmes with CTA
and IICA. Although CTA has reduced support to
regional branch offices in the Caribbean and Pa-
cific, this has been more than counterbalanced
with increased support to CARDI's work
programmes.

A multi-institution MOU was signed for develop-
ment of research activities in the Organisation of
Eastern Caribbean States (OECS). Other signato-
ries are IICA, the OECS Secretariat, French Agri-
cultural Research Centre for International Devel-
opment (CIRAD), United Nations Development
programme (UNDP), the UWI, French National In-
stitute for Agricultural Research (INRA), Institute Re-
cherche pour le Développment (IRD), French Pub-
lic Agricultural and Environmental Research Insti-
tute (CEMAGREF), University des Antilles et de
Guyane (UAG) and the French Embassy to the
OECS. This consortium of institutions has com-
menced the establishment of a framework for the
development of an Information Observatory to
support agri-business and agricultural research and
development in the OECS. Also, under the frame-
work of this consortium’s MOU, Dr Gregory Robin,
CARDI’'s OECS regional co-coordinator, has been
developing with CIRAD technical assistance and
support to the pineapple industry in Dominica.

Updated MOUs are being prepared between
CARDI and the UWI, CARDI and the CARICOM
Community Climate Change Centre (CCCCC); and
CARDI and the Tobago House of Assembly. Col-
laborative actions are continuing with these
organisations.



In 2007, the CARICOM Secretary General initiated
meetings with Heads of Community Organisations
(SG/CHO). CARDI was appointed to chair the Ag-
ricultural Cluster, which had its first meeting on 2

July, 2008. The cluster reported to the following
SG/CHO meeting, which mandated the Agricultural
Cluster to prepare a comprehensive project pro-
posal relative to food security.

Negotiations are advanced with the Governments
of India and Trinidad and Tobago and with the
Commonwealth Secretariat to obtain an Indian
national to assist in addressing the economic con-
trol of the Red Palm Mite Raoiella Indica, Hirst),
which is threatening the coconut and palm flora in

the region.

Discussions are ongoing with Tropical Agricultural
Research and Higher Education Centre (CATIE) and
the International Centre for Tropical Agriculture
(CIAT), primarily in the areas of exchange of im-
proved germplasm; biotechnology and tissue cul-

ture and climate change.

Consolidation and
expansion of CARDI's
membership base

Agreement was reached with the Government of
Cayman Islandsfor that country to become a
member of CARDI. The legal arrangements must
be completed by January, 2009. Before these are
complete, support on a “cost as used” basis was
provided to the development of the Cayman Is-
lands sweet potato industry, including (with the
active support of the Ministry of Agriculture, Ja-

maica) the provision of improved germplasm.

Re-branding and
promotion of
CARDI

There are two major reasons for advocacy—one
is to ensure that research and development results
are transmitted to stakeholders and to the general
public, and the other is to promote the “CARDI

Brand.” If CARDI is well known, then it is easier

to attract support from governments and other
funders. Advocacy is also related to strategic link-
ages as CARDI helps to promote relevant work

done by its partners.

A Strategic Corporate Image Planvas developed,
outlining some of the critical areas and activities
needed to effectively promote the image of CARDI
and the work of the Institute in contributing to the
development of the region’s agricultural sector.
Functional areas included, branding/image, pub-
lic relations, media relations/management, publi-
cations/publishing, protocol, and website devel-
opment/management.

A new CARDI website was developed to effec-
tively communicate the Institute’s research activi-
ties to stakeholders and clients. Additionally, the
website provides a communication vehicle through
which CARDI scientists and their external coun-
terparts can interact in a timelier manner. In the
continued effort to promote the identity of the In-
stitute across the region a CARDI Flag was devel-
oped to be utilised at meetings and conferences
hosted by CARDI's Headquarters and country of-
fices. This initiative was also complemented and
supported by the standardisation of stationery, staff

uniforms, identification cards, signage and logo.

800¢ 140d3d TVNNNY 14V

69



CARDI ANNUAL REPORT 2008

70

Public awareness in the work of the Institute was
achieved through the dissemination of publica-
tions such asAnnual Reports, CARDI ReviewCARDI
Update, Country Highlights Reports press releases,
brochures, posters and factsheets.

The Institute’s achievements in the development
of technologies that can impact on the agricultural
and rural sectors of the region were highlighted
through its First Annual Open Day CARDI’s work
was also presented during participation in The UWI
AgriTECH Expoat which CARDI hosted theFirst
Caribbean Flaming Hot Pepper Eating Contest.

Other events in which CARDI participated in-
cluded the Agricultural Exhibition organised by
the Ministry of Agriculture, Dominica and at a
Dominica National Expo organised by the Central
Committee of the National Exposition. CARDI
booths were mounted at World Food Day exhibi-
tions in Grenada and St Lucia and at the8"" Car-
ibbean Week of Agriculturein St Vincent and the
Grenadines.

Other significant events hosted by CARDI for pro-
motion of R&D for the “New Agriculture”
are shown Table 10.

Table 10. Events hosted by CARDI for promotion of R&D for the ‘New Agriculture’




Institutional
strengthening

Resource Mobilisation

CARDI's Resource Mobilisation, Monitoring and
Evaluation Unit became fully functional towards

the end of 2007 with a defined goal of attracting

resources (both financial and/or technical support)
and the effective monitoring and evaluation of the
Institute’s overall portfolio. Consistent with this
mandate, during 2008 the preparation of the CARDI
Medium Term Plan and the preparation of pro-
posals for the mobilisation of resources were the
principal (although not exclusive) areas of activity
executed by the Unit.

The principal donor/collaborator funding windows
engaged during the period included IICA/CARDI,
CARICOM/Japan, the Common Fund for Commodi-
ties (CFC), CTA, the CDB and UNDP. Addition-
ally, a special approach was made to CARICOM
through the Government of Trinidad and Tobago
for access to the Petroleum Development Fund.
Within this context the overall committed funds
for the 2008 period amounted to US$0.6 Mn. The
Unit provided or recruited technical support for
the preparation of proposals for the funding of
projects with an aggregate value of US$15.3 Mn

Monitoring and
Evaluation

Good effective strategic planning is an imperative
prerequisite of a monitoring and evaluation func-
tion. In this context, the Unit was assigned re-
sponsibility for the co-ordination and preparation
of the Institute’s 2008—-2010 Medium Term Plan
(MTP). This exercise was completed and the MTP
presented (May 2008) for approval to the CARDI

Board of Governors. A natural follow up to the
MTP has been the implementation of an effective
monitoring and evaluation system. In this regard
the Unit has been coordinating the preparation of
reporting, monitoring and performance evaluation
mechanisms. Reporting and performance evalua-
tion forms were completed and presented within

CARDI internal units for testing and implementa-

tion.

Human resources

General

A new structure for the Institute as outlined in the
MTP, 2008 to 2010 was approved. There are
two Divisions, Corporate Services and Technical
Services, along with the Office of the Executive
Director. The Human Resource Development Unit
resides within the Corporate Services Division and

is led by a Co-ordinator.

In recognition that its compensation package is
not as attractive as would normally be desirable;
because of the inability of its stakeholders to
increase their subventions during 2008, the Institute
identified non-financial benefits to assist its staff in
meeting their living requirements. All overdue
employment contracts were finalised, thus
providing an element of job security subject to

performance.
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Collaboration with other CARICOM Institutions and

discussions with staff on benefits, such as,
introduction of deferred annuities and group

vehicular insurances, should lead to the
introduction of at least some non-financial benefits
during 2009. Other activities aimed at boosting

staff morale included social gatherings, observance
of religious and cultural events, and continuous

dialogue with the representatives of the various
staff categories. As described below, training was
also an important tool.

Training

The Institute continued to encourage staff to improve
themselves. The following persons studied for
higher degrees:

- Dr. Gregory Robin graduated this year with a
PhD in Molecular Pathology.

- Ms Claudette de Freitas earned an MA in Mass
Communications.

- Mr Norman Gibson is presently pursuing his
PhD in Livestock Science

Staff attended various workshops during the year
at different institutions and organisations, local,

regional and international. The persons benefiting
from these training events are shown in Table 11.

A number of staff accessed the Professional De-
velopment Grant, to attend seminars and work-

shops. The Institute also provided and facilitated
training via its internship programme and under

the Government of Trinidad and Tobago’s On the

Job Training programme (OJT). A total of 11 per-
sons for both the Internship and the Government'’s
OJT programme were based at CARDI Headquar-
ters, and its Units in Antigua and Barbuda and

Trinidad and Tobago. In addition, CARDI for the

first time accommodated an intern from

Guadeloupe.

Table 11 Staff benefitting from training, 2008

Updating and Development of
Policies and Procedures
In 2008, the process of updating manuals, such

as, the Human Resource Manual continued. Poli-
cies and procedures for standardisation of proto-
cols for the Institute were also reviewed and up-
dating initiated.

The process of revamping the performance ap-
praisal tool began in 2008 and is expected to be
tested by mid—2009.



Financial Report

During the first year of CARDI’'s new Medium Term

Plan (MTP), the Institute spent time ensuring that
the fundamentals underlying the strategic planning
process were in place. Key activities carried out,

included:

Ensuring that the internal understanding of
the tenets of the MTP was sound and there
was congruence amongst CARDI’s Units;

Addressing the major issues affecting the
morale of staff such as, payment of salary
arrears, 2002-2004; issuance of long
outstanding contracts; performance
assessment and re-institutionalising its use;
improvement in the working environment

and enhancing and promoting the image
of the Institute; and

Developing systems and seeking external
resources to ensure the successful medium
to long-term development of the Institute.

A robust approach to resource mobilisation saw
a rejuvenation of the collaboration with 1ICA and
CTA, cementing old and new strategic alliances,
pursuing funding of projects with the Common
Fund for Commodities as well as approval of an
application to the Petroleum Fund. In total the
effort has the potential to make US$10 Mn
available to CARDI over the period 2008-2010.

It is also in this context that CARDI found it

necessary to pay some attention to its infrastructure
and systems in order to increase its absorptive
capacity for these funds. This included an updated
Financial Management Information System due to
be implemented by July 2009 at a cost of

approximately US$100,000.

Some highlights from the Audited Financial
Statements for 2008 are presented below.

Table 12 shows a summary of the Income
Statement for 2008 with the years 2007 and 2006
as comparatives. The Net Deficit in 2008 was
EC$2.3 Mn; this was EC$0.49 Mn more than
2007. The main reason for the difference is that
an amount of EC$750,623 has been included as
personnel cost in 2008, representing arrears of
salary for the period 2005-2007. This amount is
still “Due to employees” and therefore is also
shown in the balance sheet under “Current
Liabilities.” In Table 13, the deficit is shown in
terms of Core operations and externally financed
operations.

Table 12. Summary of the Income Statement for

2008 compared with the years 2007
and 2006, in EC$'000
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Table 13. Core operations and externally financed operations in
EC$000

The deficit on the externally funded co-operative
programmes is as a result of work carried out in
2008 with the relevant income received in 2007
and some expenditure incurred on current projects
for which funding has not yet been received by
co-operative partners—that is, timing differences.

With respect to the Core Income Statement,
expenses include the non-cash items (including
depreciation), which totaled EC$1.486 Mn in 2008
and EC$1.4 Mn in 2007, mirroring closely the
deficits.

Table 14 shows that the budgeted Government
Revenue for 2008 was EC$7.79 Mn, while actual
collections were EC$7.6 Mn (EC$0.5 Mn of which
was arrears). The effect was to increase arrears of
government contributions from EC$8.7 Mn at 31
December 2007 to EC$8.9 Mn at 31 December
2008.

Table 14. Budgeted Government Revenue
compared with actual collections in
EC$'000

Revenue from Co-operative programmes
decreased from EC$1.1 Mn in 2007 to EC$ 0.88
Mn in 2008. CTA (EC$ 0.38 Mn) and IICA (EC$
0.34 Mn) were the major contributors, accounting
for 84% of total external funding. As indicated
above, the resource mobilisation efforts have
shown that the contribution of external funding
to core funding will increase significantly.

The Balance Sheet as highlighted in Table 12
above shows CARDI's Net Assets as at December
2008 being valued at EC$1.8 Mn. This was

comprised of Fixed Assets of EC$2.3Mn, Net
Current Assets of EC$3.5 Mn and Long Term
Liabilities of EC$0.33 Mn.



The 2008 Fixed Assets include a parcel of freehold
land situated in Georgetown in the Republic of
Guyana with a current market value of
EC$170,787. This, being recently discovered and
title verified, was brought into the books in 2008.

As indicated above, current liabilities have been

increased to recognise an amount of EC$ 750,623
under “Due to employees” representing the portion

of the arrears arising from the 2002 to 2004
increase, for the period 2005 to 2007, which has

not yet been paid to staff.

Non-current liabilities are scheduled to fall with

scheduled repayments to the Canadian
International Development Agency (CIDA). In
February 2009, 45% of the debt or EC$226,958
was paid as per the agreement with CIDA. This
means that 55% of the debt has been paid off.
The remaining 45% is due in February 2010.

Seeking new funding streams will remain a priority
so as to enable CARDI to finance implementation
of its work programmes.
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Balance Sheet

December 31, 2008
(Expressed in Eastern Caribbbean Authority dollars)

Note
ASSETS
Non-current assets
Property, plant and equipment 7 $
Current assets
Prepaid expenses
Accounts receivable:
Member governments 8a
Other
Fixed deposits 4b
Cash 4da
Total Assets $

ACCUMULATED FUND AND LIABILITIES

Non-current liabilities
Net long-term liabilities 5 %
Due to funding agencies 12

Current liabilities

Currrent portion of long-term liabilities 5
Currrent portion of due to funding agencies

Bank overdrafts 4c
Accounts payable and accrued liabilities 9
Due to The University of the West Indies

Due to employees 10

Net total liabilities

Accumulated fund

Total accumulated fund and liabilities

The accompanying notes form an integral part of these financial statements

2008

2,339,526

69,976

1,767,155
243,938
458,968
980.441

3.520.478

5,860,004

101,972
226,958

328,930

150,986
226,958
553,503
1,089,811
906,623
798,049
3,725,930

4,054,860

1,805,144

5,860,004

2007

2,500,843

29,112

1,695,693
189,958
434,978

2,354,412

4,704,153

7,204,996

196,510
462,888

659,398

143,100
46,289
558,506
837,819
815,753
40,408
2,441,875

3.101.273

4,103,723

7,204,996

800¢ 140d3d TVNNNY 14V

79



CARDI ANNUAL REPORT 2008

80

‘Statement of Operations

For the year ended December 31, 2008
(Expressed in Eastern Caribbbean Authority dollars)

Note 2008

Revenue
Government contributions:

Annual core budget $ 7,790,000
Non-government contributions:

Co-operative Programmes/Technical Assistance 6 874,787

Consultancies 173,891
Produce sales 318,712
Interest income 84,764
Gain/loss on translation (5,942)
Miscellaneous 71,691

Total revenue 9,307,903
Expenditure
Personnel - professional 3,319,963
Personnel - support 3,289,337
Casual labour 533,388
Materials, supplies and services 355,457
Motor vehicle costs 323,540
Official local travel 49,144
Official foreign and regional travel 324,817
Training and workshops 549,029
Field station and laboratory 210,846
Office and administration expenses(Schedule 1) 1,874,094
Depreciation 7 432,217
Board meetings 56,483
Gain on disposal of property, plant and equipment (15,476)
Provision for doubtful debts 303,500
Write-off of property, plant and equipment -
Total expenditure 11,606,339

Net deficit of revenue over expenditure $ (2,298,436)

The accompanying notes form an integral part of these financial statements

7,790,000

1,060,103
29,267
310,940
70,738
(143,176)
33,605

9,151,477

3,284,802
2,455,187
568,068
296,279
296,150
42,622
299,165
516,257
162,532
1,548,761
380,891
106,710
(19,413)
303,500
714,499

10,956,010

(1,804,533)



7,790,000

72,933
127,033
275,339

81,491

(50,614)

70,740

8,369,922

2,976,129
2,742,589
488,945
292,132
314,153
42,696
268,949
171,295
199,997
1,588,258
432,217
56,483
(15,476)
303,500

9.861,867

(1,491,945)

7,790,000

68,196
29,267
298,303
63,451
(143,541)
15,439

8,121,115

3,218,955
2,388,775
547,274
268,274
291,011
41,338
206,074
132,298
160,201
1,496,809
380,891
106,710
(19,413)
303,500
714,499

10,237,196

(2,116,081)

801,854
46,858
40,373

3,273
44,672
951

937,981

343,834
546,748
44,443
63,325
9,387
6,448
55,868
377,734
10,846
285,836

1,744,472

(806,491)

PROJECTS

991,907
12,637
7,287
365
18,166

1,030,362

65,847
66,412
20,794
28,005
5,139
1,284
93,091
383,959
2,331
51,952

718,814

311,548
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Statement of Accumulated Fund

December 31, 2008

(Expressed in Eastern Caribbbean Authority dollars)

Note Accumulated Revaluation  Total
Fund Reserve  Accumulated
Fund
Balance as at
December 31,2007 $ 3,932,936 - 3,932,936
Correction prior year adjustment 11 - 170,787 170,787
As restated
Balance at December 31, 2007 3,932,936 170,787 4,103,723
Net excess of expenditure
over revenue (2,298,436) - (2,298,436)
Foreign currency translation
differences 143 - 143
Balance as at
December 31, 2008 $ 1,634,357 170,787 1.805.144

The accompanying notes form an integral part of these financial statements.



Statement of Cash Flows

December 31, 2007
(Expressed in Eastern Caribbbean Authority dollars)

2008 200/
CASH FLOWS FROM (USED IN) OPERATING ACTIVITIES
Net excess of expenditure over revenue $ (2,298,436) (1,804,533)
Adjustments to reconcile net excess of expenditure
over revenue to net cash from (used in) activities
Unrealised foreign currency translation differences (143) 194
Depreciation 432,217 380,891
Gain on disposal of property, plant and equipment (15,476) (19,413)
Write-off of property, plant and equipment - 714,499
Adjustment to property, plant and equipment (2,782) -
Revaluation gains arising from livestock (37,523) (17,778)
CHANGES IN CURRENT ASSETS
(Increase) decrease in accounts receivable (125,442) 1,511,002
(Increase) decrease in prepaid expenses (40,863) 3,932
Increase in accounts payable and accrued liabilities 251,992 138,830
Increase in due to the University of the West Indies 90,870 90,897
Decrease in provision for pension costs - (7,009)
(Increase) decrease in due to employees 757,641 (16,139)
(Decrease) Increase in due to funding agencies (55,261) (204,255)
Net cash (used in) from operating activities (1,043,206) 1,179,628
CASH FLOWS FROM (USED IN) INVESTING ACTIVITIES
Purchase of property, plant and equipment (230,597) (356,275)
Proceeds from disposal of property, plant and equipment 15,476 19,413
Net cash used in investing activities (215,121) (336,862)
CASH FLOWS FROM (USED IN) FINANCING ACTIVITIES
Proceeds of long-term liabilities 63,000 291,303
Repayment of long-term liabilities (149,652) (200,229)
Net cash used in financing activities (86,652) 91,074
Net (decrease) increase in cash and cash equivalents (1,344,979) 933,840
Cash and cash equivalents at beginning of the year 2,230,884 1,297,044
Cash and cash equivalents at end of the year $ 885,905 2,230,884
Cash and cash equivalents represented by:
Cash $ 980,441 2,354,412
Fixed deposit 458,967 434,978
Bank overdrafts (553,503) (558,506)
$ 885,905 2,230,884

The accompanying notes form an integral part of these financial statements
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Notes to Financial Statements

December 31, 2008

1. Incorporation and principal Activity

The Institute is an autonomous organisation serving the states of the Caribbean Community
(CARICOM). The member states are Antigua/Barbuda, Barbados, Belize, Dominica, Grenada,
Guyana, Jamaica, Montserrat, St. Kitts - Nevis, St. Lucia, St. Vincent and the Grenadines and
Trinidad and Tobago.

The Caribbean Agricultural Research and Development Institute was incorporated on December
5, 1974 and its main objective is to contribute to agricultural development through the generation
and dissemination of appropriate technology for the benefit of CARICOM. These financial
statements were authorised for issue by the directors March 03, 2009.

2. Functional and presentation Currency

These financial statements are expressed in the currency of the Eastern Caribbean Authority
(EC) which is the Institute’s functional currency.

3. Summary of significant accounting principles

(a) Statement of compliance

These financial statements have been prepared in accordance with the International Financiall
Reporting Standards issued by the International Standards Board.

(b) Use of estimates and judgements

These financial statements are presented in Eastern Caribbean Authority (EC) dollars and
have been prepared under the historical cost convention except for the revaluation of fixed
assets. The preparation of financial statements in conformity with IFRS’s requires
management to make judgements, estimates and assumptions that affect the application of
policies and reported amounts of assets and liabilities, income and expenses. The estimates
and associated assumptions are based on historical experience and various other factors
that are believed to be reasonable under the circumstances, the results of which form the
basis for making the judgements about carrying values of assets and liabilities that are not
readily apparent from other sources. Actual results may differ from these estimates.



Notes to Financial Statement&ontinued)

3. Summary of Significant Accounting Principles(Continued)

(b)

(c)

(d)

Use of estimates and judgements(Continued)

The estimates and underlying assumptions are reviewed on an ongoing basis. Revisions to
accounting estimates are recognised in the period in which the estimate is revised if the
revision affects only that period, or in the period of the revision and future periods if the

revision affects both current and future period.

In particular, information about significant areas of estimation uncertainty and critical
judgements in applying accounting policies that have the most significant effect on the
amount recognised in the financial statements are described in the following notes.

Property, plant and equipment
All property, plant and equipment are recorded at cost. Subsequent additions and all other

assets are stated at cost. Depreciation is calculated on the straight line basis at the following
rate designed to write off the assets over their estimated useful lives.

Leasehold properties (period of lease) 3.33%
Buildings 5%
Equipment 15%
Motor Vehicles 25%

Foreign currency translation

Where the reporting currency of countries in which some of the Institute’s operations are
located is not in EC dollars, then the assets and liabilities are translated into EC dollars at the
rates of exchange in effect at year-end, and revenue and expenses are translated at average
rates. Gains and losses resulting from translation are recorded in the Accumulated Fund.

Transactions in foreign currencies are recorded at the approximate rate of exchange prevailing
on the date of the transaction. Gains and losses resulting from foreign currency transactions

are recorded in the statement of operations.
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" Notes to Financial Statementgcontinued)

3. Summary of Significant Accounting Principles(Continued)

(e)

(f)

(9)

(h)

Revenue recognition

Government subventions are reported as receivable when awarded. The revenue is
recognised as core income in the designated period, which is normally the expected
payment date. To the extent these have not been collected, they are reflected in Accounts
receivable.

The contributions from external donor agencies for projects are recorded as revenue upon
receipt of funds. Undisbursed funds held in project holding bank accounts at year-end
are recognised as deferred revenue to the extent that they relate to projects not yet started
or where they exceed budgeted expenditure.

Cash and cash equivalents

For the purposes of cash flow statements, cash and cash equivalents comprise cash in
hand, deposits held at call with banks and investments in money market instruments, net
of bank overdraft.

Trade and other payables

Accounts payable is stated at cost.

Impairment

The carrying amounts of the Institute’s assets are reviewed at each balance sheet date to
determine whether there is any indication of impairment. If any such indication exists, the
asset’s recoverable amount is estimated

Financial instruments

Financial instruments carried on the balance sheet include cash and bank balances,
investments, receivables, trade creditors, leases and borrowings. The particular recognition

methods adopted are disclosed in the individual policy statements associated with each
item.
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Summary of Significant Accounting Principles(Continued)

(j) Provisions

Provisions are recognised when the Institute has a present legal or constructive obligation

as a result of past events, it is probable that an outflow of resources embodying economic

benefits will be required to settle the obligation and a reliable estimate of the amount of the

obligation can be made.

(k) New Standards and interpretations not yet received

At the date of authorisation of the financial statements there were new standards, amendments

to standards and interpretations and the related efective dates which were in issue but were

not yet effective for the year ended December 31, 2008, and have not been applied in

preparing these financial statements and are as follows:

IFRS 1

IFRS 2

IFRS 3

IFRS 5

IAS 1

IAS 1

First-time Adoption of International Financial
Reporting Standards - Amendments relating to
cost of an investment on first-time adoption

Share-based Payment - Amendment relating to
vesting conditions and cancellations

Business Combinations - Comprehensive revision
on applying the acquisition method

Non-current Assets Held for Sale and Discontinued
Operations - Amendments resulting from May 2008
Annual Improvements to IFRSs

Presentation of Financial Statements — Amendments
relating to disclosure of puttable instruments and
obligations arising on liquidation

Presentation of Financial Statements — Amendments
resulting from May 2008 Annual Improvements
to IFRSs

January 1, 2009

January 1, 2009

July 1, 2009

July 1, 2009

January 1, 2009

January 1, 2009
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- Notes to Financial Statement&ontinued)

- 3.

Summary of Significant Accounting Principles(Continued)

(k) New Standards and interpretations not yet adopted(Continued)

IAS 16

IAS 19

IAS 20

IAS 23

IAS 27

IAS 27

IAS 27

IAS 28

IAS 28

IAS 29

Property, Plant and Equipment — Amendments
resulting from May 2008 Annual Improvements
to IFRSs

Employee Benefits - Amendments resulting from
May 2008 Annual Improvements to IFRSs

Government Grants and Disclosure of Government
Assistance - Amendments resulting from May 2008
Annual Improvements to IFRSs

Borrowing Costs - Amendments resulting from
May 2008 Annual Improvements to IFRSs

Consolidated and Separate Financial Statements -
Consequential amendments arising from
amendments to IFRS3

Consolidated and Separate Financial Statements -
Amendment relating to cost of an investment on
first-time adoption

Consolidated and Separate Financial Statements -
Amendments resulting from May 2008 Annual
Improvements to IFRSs

Investments in Associates - Consequential
amendments arising from amendments to IFRS3

Investments in Associates - Amendments resulting
from May 2008 Annual Improvements to IFRS3

Financial Reporting in Hyperinflationary Economies -

Amendments resulting from May 2008 Annual
Improvements to IFRS3

January 1, 2009

January 1, 2009

January 1, 2009

January 1, 2009

July 1, 2009

January 1, 2009

January 1, 2009

July 1, 2009

January 1, 2009

January 1, 2009
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Summary of Significant Accounting Principles(Continued)

(k) New Standards and interpretations not yet adopted(Continued)

IAS 31

IAS 31

IAS 32

IAS 36

IAS 38

IAS 39

IAS 39

IAS 40

IAS 41

Interests in Joint Ventures - Consequential
amendments arising from Amendments to IFRS 3

Interests in Joint Ventures - Amendments resulting
from May 2008 Annual Improvements to IFRSs

Financial Instruments: Presentation - Amendments
relating to puttable instruments and obligations
arising on liquidation

Impairment of Assets - Amendments resulting
from May 2008 Annual Improvements to IFRSs

Intangible Assets - Amendments resulting from
May 2008 Annual Improvements to IFRSs

Financial Instruments: Recognition and
Measurement -Amendments resulting from
May 2008 Annuallmprovements to IFRSs

Financial Instruments: Recognition and
Measurement -Amendments for eligible
hedged items

Investment Property - Amendments resulting from
May 2008 Annual Improvements to IFRSs

Agriculture - Amendments resulting from May 2008
Annual Improvements to IFRSs

IFRIC 15Agreements for the Construction of Real Estate

The adoption of these standards and interpretations are not expected to have a material impact

on the financial statements

July 1, 2009

January 1, 2009

January 1, 2009

January 1, 2009

January 1, 2009

January 1, 2009

July 1, 2009

January 1, 2009

January 1, 2009

January 1,200
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" Notes to Financial Statementscontinued)
4. Cash

a. Cash consists of:

Core:

Current Accounts $
Savings Accounts

Petty Cash

Cash in Transit

Projects:

Current Accounts
Savings Accounts

$
b. Fixed deposits
Fixed deposits consist of:
Core deposits $
c. Bank overdrafts
Bank overdrafts consist of:
Core accounts $

The bank overdraft is secured by a lien over a fixed deposit of $455,398 (2007-$431,265) at

Republic Bank Limited in Trinidad and Tobago.

2008 2007
359,787 779,810
459,644 1,108,977

5,869 5,869

14,569 21,624
839.869 1,916,280
102,166 17,800

38,406 420,332
140,572 438,132
980,441 2,354,412
458,968 434,978
553,503 558,506



Notes to Financial Statementgontinued)

5.

Net Long-term Liabilities

2008 2007

Net long-term liabilities consist of:
a) (i) Republic Bank Limited (Trinidad & Tobago) $ - 5,691

(i) Republic Bank Limited (Trinidad & Tobago) 49,810 62,625

(i) Republic Bank Limited (Trinidad & Tobago) 101,545 170,536
b) S L Horsford & Co. (St Kitts) 9,470 29,873
c) First Caribbean (International) Bank (Dominica) - 7,499
d) First Caribbean (International) Bank (St Lucia) 19,961 29,562
e) National Commercial Bank (St Vincent) 16,561 33,824
f) First Caribbean (International) Bank (Antigua) 55,611 0_

252,958 339,610

Less current portion of long-term liabilities (150,986) (143,100)

Net long-term liabilities $ 101,972 196,510
a) () The amount to Republic Bank Limited (Trinidad) (2005-1) is being repaid over

(ii)

(i)

thirty-six (36) months of monthly instalment of $1,460 inclusive of interest. The
current rate of interest is 11.08% per annum. Loan commence April 2005.. The
proceeds from this loan were used to purchase a motor vehicle. (TBU 7994 pickup)

The amount to Republic Bank Ltd. (Trinidad) is being repaid over sixty (60) months
of monthly instalment of $1,672 inclusive of interest. The current rate of interest is
12.75% per annum. Loan commence January 2007. The proceeds from this loan
were used to rsecure a motor vehicle fo Country Representative, Trinidad and
Tobago unit, PCB 9927.

The amount to Republic Bank Ltd. (Trinidad) is being repaid over sixty (60) months
of monthly instalment of $7,298 inclusive of interest. The current rate of interest is
12.75% per annum. Loan commence January 2007. The proceeds from this loan
were used to reduce overdraft on A/C #160127293001 held at Republic Bank Ltd.
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5. Net Long-term Liabilities (Continued)

b) The amount to S.L. Horsford (St. Kitts) is being repaid over seventy-two (72) months of
monthly instalments of $1,967 inclusive of interest. The current rate of interest is 15.44%
per annum. Loan commence June 2003. The proceeds from this loan were used to

secure two motor vehicles.

) The amount to First Caribbean International Bank (Dominica) is being repaid over sixty
(60) monthly instalments of $797 inclusive of interest. The current rate of interest is 13%
per annum. Loan commenced September 2003. The proceeds from this loan were
used to secure a motor vehicle.

d) The amount to First Caribbean (International) Bank (St Lucia) is being repaid over forty
(40) months of monthly instalments of $1,064 inclusive of interest. The current rate of
interest is 12.5% per annum. Loan commence October 2006. The proceeds from this

loan were used to secure a motor vehicle.

e) The amount to National Commercial Bank (St Vincent) is being repaid over forty-eight
(48) months of monthly instalments of $1,700, inclusive of interest. The current rate of
interest is 12% per annum. Loan commenced April 2006. The proceeds from this loan
were used to secure a motor vehicle.

f) The amount to First Caribbean International Bank (Antigua) is being repaid over thirty-six
(36) months of monthly instalments of $2,108 inclusive of interest. The current rate of
interest is 12.5% per annum. Loan commenced August 2008. The proceeds from this

loan were used to secure a motor vehicle.

6. Non-Government contributions

Non-Government contributions consist of:

2008 2007
Co-operative Programmes@chnical Assistance
IICA $ 344,488 291,075
CRSP - IPM - 71,028
CTA Workshops and Regional Branch Office 387,080 426,894
Aluminium Partners - Jamaica 18,945 9,512
Common Fund for Community 44,321 -
Other 79,953 261,593

$ 874,787 1.060.103



Notes to Financial Statement$ontinued)

7. Property, plant and equipment

Cost

Balance

January 1, 2008

Prior Year Adjustment

As restated

Additions

Adjustments to
property, plant
and equipment

Disposals

Gains arising from
change in fair value

Balance at
December 31,2008

Accumulated
Depreciation

Balance

January 1, 2008
Charge for the year
Balance at
December 31, 2008

Carrying Value

Balance at
December 31,2007

Balance at
December 31, 2008

Leasehold Freehold Motor

Properties Land Buildings  Equipment  Vehicles Livestock  Total
627,492 - 2,362,663 681,674 1,372,115 88,271 5,132,615
- 170,787 - - - - 170,787
627,492 170,787 2,362,663 681,674 1,372,115 88,271 5,303,404
- - - 166,197 64,400 - 230,597
- - - 586 48,026 - 48,612
- - - (586 45,246) - (45,246)
- - - - - 37,523 37,523
627,492 170,787 2,362,663 847,871 1,439,295 125,794 5,574,302
146,362 - 1,220,743 386,400 1,049,054 * 2,802,559
20,909 - 118,133 127,181 165,994 - 432,217
167,271 - 1,338,876 513,581 1,215,048 - 3,234,776
481,530 - 1,141,920 295,274 323,061 88,270 2,500,843
460,621 170,787 1,023,787 334,290 224,247 125,794 2,339,526
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8a.

8b.

10.

2008 2007
Accounts receivable
- Member Governments $ 9,406,193 9,031,231
Less provision for doubtful debts 7,639,038 7,335,538
$ 1,767,155 1,695,693

Accounts Receivable — member governments

Accounts Receivable — Member Governments is stated net of provision for bad and doubtful
debts. The debt owed by the Government of Guyana and Antigua is fully provided for at year-
end due to its long outstanding nature. The total liability for the Guyana Government as at the
balance sheet date is $5,221,969 (2007 - $5,221,969) and Antigua is $2,417,068 (2007 -
$1,810,068). However, the Institute is negotiating with both Governments on settlement of
these debts.

Accounts payable and accrued liabilities

Included in the accounts payable and accrued liabilities balance of $1,089,811 (2007-$837,819)
are overpayments by various Member Governments for contributions amounting to $504,860
(2006:$305,665).

Due to employees

The Institute has concluded negotiations with the Bankers and General Workers Union fo a
10% salary increase for the years 2002-2004 inclusive. The Institute has settled in principle a
5% increase with the Cardi Professional Staff Association for thesame period. This amount is
reflected in the balance as at December 31, 2008.and be paid after settlement of negotiations

2008 2007

Professional staff $ 273,616 -
Non-professional staff 477,007 -
Other 47,426 40,408
$ 798,049 40,408




Notes to Financial Statement®ontinued)

11.

12.

Prior year adjustment

A parcel of freehold land situated in the Republic of Guyana with a current market value of
$170,787 was not reflected in the accounts of the Institute in prior years. The Survey and
Valuation was done by Neville F Blair (Valuation Officer/Property Consultant) in November 8,
2007.

Financial risk management

Overview

The Institute has adopted risk management policies and has set appropriate limits and
controls to manage and mitigate financial risk. The Institute has exposure to the following
risks from its use of financial instruments and from transacting business with some of its
suppliers on a prepayment basis.
- credit risk
- liquidity risk
- market risk
a} Credit risk
The Institute has exposure to credit risk, which is the risk that a counterparty will be unable
to pay amounts in full when they fall due. The Institute’s exposure to credit risk arises prim-
arily from Member Governments’ subscriptions and cash holdings at bank. The Institute

has policies in place to ensure that and investments are with reputable institutions.

i) Accounts receivable - Member Governments

The Institute does not have formal objectives, policies and processes for managing the
risk exposure arising from Member Governments as they rely an these parties to honor
their debt in accordance with the CARDI Act and resolutions as per the Board of Gover

nors meetings.

The Institute established an allowance for impairment that represents its estimate of
incurred losses in respect of Accounts receivable from Member Governments and invest
ments. The allowance for doubtful debts is based on when the Institute receives com-
munication from the party that indicates that the receivable balance is uncollectible. The

Institute does not perform age analysis on their debt.

(i) Cash and cash equivalents
The Institute limits its exposure to credit risk by only investing in liquid securities and
only with counterparties that are licensed under the Banking Act. Management does not

expect any counterparty to fail to meet its obligations.
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12. Financial risk management(continued

b}

Liquidity risk

Liquidity risk is the risk that the Institute will not be able to meet its financial obligations as they
fall due. The Institute’s approach to managing liquidity is to ensure, as far as possible, that it
will always have sufficient liquidity to meet its liabilities when due, under both normal and
stressed conditions, without incurring unacceptable losses or risking damage to the Institute’s
reputation. Liquidity risk may result from an inability to sell a financial asset at, or close to, its

fair value.

Typically, the Institute ensures that it has sufficient cash on demand and marketable securities

to meet expected operational expenses including the servicing of financial obligation

The contractual maturities of financial liabilities measured are at amortised cost:

Carrying Contractural 1 Year 2-5 More than

Amount Cash Flows or Less Years 5 Year
Loans and borrowings $ 252,958 252,958 150,986 101,972 -
Due to employees 798,049 798,049 798,986 - -
Due to funding agencies 453,916 453,916 226,958 226,958 -
Accounts payable 1,089,911 1,089,911 1,089,911 - -
Bank overdraft 553,503 553,503 553,503 - -
December 31, 2008 $ 3,148,337 3,148,337 2,819,407 328,930 -
Loans and borrowings $ 339,610 339,610 143,100 196,510 -
Due to employees 40,408 40,408 40,408 - -
Due to funding agencies 509,177 509,177 - 509,177 -
Accounts payable 837,819 837,819 837,819 - -
Bank overdraft 558,509 558,506 558,506 - -
December 31, 2008 $ 2,285,520 2,285,520 1,579,833 705,687 -

c)

Market risk
Market risk is the risk that changes in market prices, such as foreign exchange rates,

interest rates and equity prices will affect the Institute’s income or the value of its
holdings of financial instruments. The objective of market risk manageruent is to man-
age and control market risk exposures within acceptable parameters, while optimising

the return on risk.
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12. Financial risk management(continued

c) Market risk (continued)

Currency risk

The Institute is exposed to currency risk on sales, purchases and borrowings that are
denominated in a currency other than the respective functional currency of Institute, which
is the Eastern Caribbean Authority (XCD). The main currencies are the United States dollar
(USD), the Jamaican dollar (JMD), the Barbados dollar (BBD), the Trinidad and Tobago
dollar (TTD) and the Belize dollar (BZD).

The Institute does not have formal objectives, policies and processes for managing the risk

exposure relating to adverse fluctuations in exchange rates.

Exposure to currency risk
The Institute’s exposure to foreign currency risk at balance sheet date was as follows,

based on notional amounts:

Balance Sheet Exposure

2008
EC$ uUsD J$ TTD BZ$ BD$ CDN

Cash and cash

equivalents 252,047 133,359 371,640 31,934 51,332 143,159 -
Fixed deposits - - 3,568 455,398 - - -
Bank overdrafts (718) - (978) (551,806) - - -
Accounts payable and

accrued liabilities (1,249) - (113,250) (339,326) (33,775) (35,382) -

Due to the University

of the West Indies - - - (906,623) - - -
Due to funding

agencies - - - - - - (453,916)
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12. Financial risk management(continued

c) Market risk (continued)

Exposure to currrency risk(continued)

2007
EC$ Uusb J$ TTD BZ$ BD$ CDN

Cash and cash

equivalents 479,880 665,407 571,613 21,279 72,482 543,751 -
Fixed deposits - - 3,713 431,2648 - - -
Bank overdrafts (12,036) - - (546,469) - - -
Accounts payable and

accrued liabilities (35,890) - (112,955) (325,803) 21,707) (35,799) -
Due to the University

of the West Indies - - - (825,753) - - -
Due to funding

agencies - - - - - - (509,177)
13. PAYE and health surcharge

As at year-end, there is an amount of $203,945 (2005 - $203,945) of unpaid PAYE and
Health Surcharge to the Board of Inland Revenue in Trinidad and Tobago. In accordance with
Section 99(4) of the Income Tax Act of Trinidad and Tobago, these unpaid amounts attract a
penalty of 100% and interest.

14. Due to funding agencies
2008 2007
Due to funding agencies $ 453,916 509,177
Less current portion (226,958) (46.,289)
$ 226,958 462,888

The Canadian International Development Agency (CIDA) has requested payment from CARDI
of an amount of $509,177 (CDN$189,822) in respect of the Caribbean Sheep Production and

Marketing Project (255/12723) for the period June 1990 - 1996. This was a result of CARDI not
being able to provide a clear audit trail between the entity accounts and the claims submitted to

CIDA.
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14,

15.

Due to funding agencies (continued)

Based on correspondence from CIDA dated March 13, 2008, CIDA has proposed the following
settlement terms:

a) CIDA will waive the accrued interest on the principal as long as CARDI covers the
commission of the collection agency.

b) CARDI will pay 10% of the principal and collection agency commission by March 31,
2008, and

¢) The remaining 90% over the next two year period 45% in February 2009 and the remaining
45% in February 2010.

The Institute has complied with (b) above and clause (c) ihas been accepted by both parties.

Contingencies

(@) The United States of America Agency for International Development has issued a bill for
collection on July 30, 1996 for the amount of $2,310,518 (US$859,504) in respect of
the West Indies Tropical Produce Support Project for the period July 1, 1991 to December
31, 1994. This was as a result of the sub-grant to Caribbean Agricultural Trading
Company since accounting records were not available for audit. The bill of collection
was issued to both the Institute and the Organisation of Eastern Caribbean States, since
they were jointly and severally liable for the funds. This debt is being discussed with
USAID by Caricom Secretariat on behalf of CARDI with a view to settlement.
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 Schedule 1
| Office and Administration
For the year ended December 31, 2008
(Expressed in Eastern Caribbean Authority dollars)
Office and administration costs
Bank interest charges $
Insurance
Computer Supplies
Rental and repairs
- Office equipment
- Building
Utilities
Legal and professional
Other office administration cost

Communication services

Information services

2008 2007
126,884 144,522
29,955 27,925
31,735 55,399
16,991 10,428
240,254 119,342
264,994 225,495
812,420 524,705
294,278 408,945
33,024 13,574
23,559 18.426
1,874,094 1,548,761




Publications

Adams H and Mohammed K. 2008. A catalogue of commercial hot pepper landraces of Trinidad and
Tobago. St Augustine, Trinidad and Tobago: Caribbean Agricultural Research and Development

Institute

Adams H. 2008. Production manual for the “Scotch Bonnet” hot pepper: St Lucia. St Augustine, Trinidad
and Tobago: Caribbean Agricultural Research and Development Institute. Prepared for North South

Institute, Davie, Florida

Adams H. 2008. Production Manual for the “CARDI Green” hot pepper: St Lucia. St Augustine, Trinidad
and Tobago: Caribbean Agricultural Research and Development Institute. Prepared for North South

Institute, Davie, Florida

Adams H. 2008. Production profile for the “Scotch Bonnet” hot pepper cultivar in Dominica. St Augustine,
Trinidad and Tobago: Caribbean Agricultural Research and Development Institute. Prepared for
North South Institute, Davie, Florida

Andall R. 2008. Dwarfing tall golden apple (Spondias cythereaSonn) in Grenada. CARDI Factsheet. St
Augustine, Trinidad and Tobago: Caribbean Agricultural Research and Development Institute

Andall R and Baldeo S. 2008. The effect of fruit and inflorescence pruning on fruit size and yield of
dwarf golden apple Spondias cythereaSonn). CARDI Review 7: 3-7

Asiedu F, Lawrence J, Chung P, and Brandon S. 2008. Life long learning for Farmers (L3F). Stakeholder
analysis in Jamaica. Mona, Jamaica: Caribbean Agricultural Research and Development Institute

CARDI Information Centre. 2008. Agricultural information services: a guide to websites of the Carib-
bean, non-Caribbean/international agricultural institutions. St Augustine, Trinidad and Tobago:
Caribbean Agricultural Research and Development Institute

Chin M, Rhodes L and Tennant P. 2008. Outbreak of papaya ring spot virus in papaya orchards in St
Kitts. Plant Pathology 57: 767.

Gibson N, Fearon A and Hosien A. 2008. Establishing a sustainable regional small ruminants industry:
beating the odds. Paper presented at the UWI International Congress on Tropical Agriculture, Port
of Spain, Trinidad, 30 November — 5 December 2008.

Gibson N R and Hosein A. 2008. Introducing Mulatto: an improved forage for the Caribbean. CARDI
factsheet. St Augustine, Trinidad and Tobago: Caribbean Agricultural Research and Development

Institute
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Publications (continued)

Clarke-Harris D O, 2008. Overview Red Palm Mite. Paper presented at the Technical Working Group
Meeting on Red Palm Mite, 17 September 2008. Georgetown, Guyana.

Hosein A and Gibson N. 2008. Hair Sheep Management: a guide for breeding ewes. CARDI Factsheet.
St Augustine, Trinidad and Tobago: Caribbean Agricultural Research and Development Institute

Hosein A and Gibson N R , 2008. Hair sheep management: a feeding guide for breeding ewes. CARDI
Factsheet. St Augustine, Trinidad and Tobago: Caribbean Agricultural Research and Development
Institute

Ilton A and Seepersad G. 2008. Opportunities within the farming sector for convenience foods (pre-
packed vegetables) in Barbados. CARDI Review 7: 8-14

Iton A and Johnson C. 2008. Investment profiles for Dominica. St Augustine, Trinidad and Tobago:
Caribbean Agricultural Research and Development Institute. Prepared for North South Institute,
Davie, Florida

Iton A and Johnson C. 2008. Investment Profiles for St Lucia. St Augustine, Trinidad and Tobago:
Caribbean Agricultural Research and Development Institute. Prepared for North South Institute,
Davie, Florida

John M and Hosein A. 2008. Comparing the yield and quality of two improved forage species with
Tanner @rachiaria radicans)and Pangola(Digitaria decumbens) Final report. St Augustine, Trinidad
and Tobago: Caribbean Agricultural Research and Development Institute

Lawrence J. 2008. Integrated management of sweet potato pests in the Caribbean. Paper presented at
Trinidad and Tobago Agri-Business Association Sweet Potato Workshop, Trinidad and Tobago,
July 2008.

Paulraj L. 2008. Elisa Technique training manual. Cave Hill, Barbados: Caribbean Agricultural Research
and Development Institute

Roberts C, Mc Clean L and Waterman L. 2008. Molecular identification of the Barbados Backbelly
Sheep. Paper presented at the Barbados National Agricultural Conference, July 2008

Robin G. 2008. Commercial dasheen Colocasia esculenta(L)) Schott var.esculenta) production and
post harvest protocol for the OECS. Roseau, Commonwealth of Dominica: Caribbean Agricultural
Research and Development Institute. Prepared for North South Institute, Davie, Florida



Publications (continued)

Robin G. 2008. A crop production technical guide for pumpkin. Antigua and Barbuda: Caribbean
Agricultural Research and Development Institute. Prepared for North South Institute, Davie, Florida

Robin G, St Luce M and Etienne D. 2008. CARDI celebrates the journey. Dominica: Caribbean Agricul-
tural Research and Development Institute

Robin G, St Luce M and Etienne D. 2008. Effects of agro-ecological zones and time of planting on the
performance of three pineapple Ananas Comosus)cultivars grown in Dominica. Paper presented
at the UWI International Congress on Tropical Agriculture, Port of Spain, Trinidad, 30 November—
5 December 2008.

Simpson L A. 2008, Agriculture, Forestry & other land use—agriculture: results and measures to im-
prove future inventories. Presentation made to two Greenhouse Gas Inventory Stakeholders Work-
shops in Montego Bay and Kingston on 23 and 24 January 2008 respectively

Titus P. 2008. A crop production technical guide for eddoes. St Vincent and the Grenadines: Caribbean

Agricultural Research and Development Institute. Prepared for North South Institute, Davie, Florida

Titus P. 2008. A crop production technical guide for ginger Zingiber Officiale Roscog). St Vincent and
the Grenadines: Caribbean Agricultural Research and Development Institute. Prepared for North
South Institute, Davie, Florida

Titus P. 2008. An overview of the regional sweet potato industry. A paper presented at Trinidad and
Tobago Agri-Business Association Sweet Potato Workshop, Trinidad and Tobago, July 2008

Titus P, George B, Vanloo S, Harper R, McDonald R, Gumbs Rand Gunsam C. 2008. Agricultural
Science Technology Innovation (ASTI) systems for the banana industry in St Vincent and the
Grenadines. CARDI Review 7: 15-23

Titus P and Lawrence J. 2008. The challenges of increasing the production and marketing of sweet
potato in the Caribbean region. Paper presented at the UWI International Congress on Tropical
Agriculture, Port of Spain, Trinidad, 30 November — 5 December 2008.
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Professional Staff

Andall, Reginald. MSc
Adams, Herman. MSc
Asiedu, Francis. PhD
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Clarke-Harris, Dionne. MPhil
Dalip, Kathy. PhD
deFreitas, Claudette. MLIS
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Maharaj, Debra
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Simpson, Leslie. PhD
Sinha, Anil MSc

Titus, Pathleen. MPhil

Wilson, Maurice. MSc

Agronomist, CR Grenada
Consultant, Plant Breeder -T&T Unit
Technical Services Manager
Executive Director

Entomologist

Entomologist

Head, Information Management
Animal Productionist

Animal Productionist, CR T&T Unit
Head Marketing

Head, Corporate Image

Head, Strategic Alliance/Biometrician
Entomologist

Executive Assistant

Human Resource Coordinator
Consultant, Agronomist

Librarian

Accountant

Plant Pathologist(until August 2008)

Organic Agronomist

Post Harvest Technologist, CR St Lucia

Entomologist, CR St Kitts/Nevis

Biotechnologist, Breeder, CR Barbados
Agronomist, CR Antigua & Barbuda and Dominica
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- Technical staff

Antigua and Barbuda
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Adams, Sylvester Field Assistant
Batchelor, Delvin Technical Assistant, Officer i/c Unit
Bowman, Donnet Administrative Assistant
Browne, Bradbury Technical Assistant
Josiah, Carol Laboratory Assistant
Barbados
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Niles, Marcia Administrative Assistant
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Belize
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Brown, Maxine Research Assistantufitii Sept. 2008)
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Gordon-Sangster, Andrea Secretary
Hall, Rasheeda Consultant
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Johnson, Lloyd Graduate Assistani{from April 2008)
Jones, Desmond Technical Assistant
Maxwell, Ervin Agricultural Labourer
Materson-Powell, Sandra Receptionist
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Hosein, Ansari
Hudson, Rachel

Leith, Hendrickson
Quashie, Selby
Ramthahal, Reyamatie

Headquarters
Abraham-King, Shelly
Baptiste, Marva
Basdeo, Krishna
Basssant, Ramsaran
Besai, Denise
Butler, Sharmin
Brathwaite, Laticher
Cruickshank, Karel
Daly, Cyndi-Anne
Dookie-Hamil, Rajdaye
Hamilton, Elizabeth
Hart, Abegail
Johnson, Christian
Jones, Edison M

Office Assistant
Administrative Officer
Technical Assistant

Technical Assistant(from November 2008)

Technician

Field Assistant

Senior Technician
Technician
Administrative Assistant

Field Station Supervisor
Administrative Assistant
Field Assistant

Technician (until November 2008)
Administrative Assistant(from August 2008)

Research Assistant
Clerk

Administrative Assistant
Technician

Technician

Accounting Assistant
Senior Accounting Assistant
Messenger/Driver

Senior Information Assistant
Graduate Assistant

Maid Cleaner

IT Coordinator

Information Assistant
Administrative Secretary
Junior Accounting Assistant
Administrative Secretary
Junior Accounting Assistant
Graduate Assistant
Statistical Assistant
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Headquarters (Continued)
Kalloo, Leslie-Anne
Redhead, Margaret
Roach, Keith
Shand, Leigh
Wilson, Hazel

Senior Accounting Assistant
Administrative Secretary
Senior Production Assistant
Information Assistant

Senior Administrative Secretary



Contact Information

Headquarters

UWI Campus, St Augustine
Trinidad and Tobago

Mail: P.O. Bag 212

Tel:  (1-868) 645-1205/6/7 or
(1-868) 645-8120/1

Fax: (1-868) 645-1208

Email: infocentre@cardi.org

Country Units

ANTIGUA and BARBUDA
Betty’s Hope
St John’s, Antigua

Mail: P.O. Box 766
Tel: (1-268) 462-0661
Fax: (1-268) 463-3755

Email: cardi@candw.ag

BARBADOS
UWI Cave Hill Campus,
St Michael

Mail: P.O. Box 64
Tel: (1-246) 425-1334
Fax: (1-246) 424-8793

Email: cardibds@cavehill.uwi.edu

BELIZE
Central Farm, Western Highway
Cayo District

Mail: P.O. Box 2, Belmopan
Tel: (011-501) 824-2934
Fax: (011-501) 824-2936
Email: cardi@btl.net

DOMINICA
NDC Building, Valley Road,
Bath Estate, Roseau

Mail: P.O. Box 346, Roseau
Tel: (1-767) 448-2715/4715
Fax: (1-767) 448-5690
Email: cardi@cwdom.dm

GRENADA
Westerhall, St David’s

Mail: P.O. Box 270, St Georges
Tel: (1-473) 443-5459

Fax: (1-473) 443-2939

Email: cardignd@caribsurf.com

GUYANA
Contact CARDI Headquarters Office

JAMAICA
UWI Campus, Mona, Kingston 7

Mail: P.O. Box 113

Tel: (1-876) 927-1231/0652
Fax: (1-876) 927-2099
Email: cardi2@cwjamaica.com

MONTSERRAT
Contact CARDI office in St Vincent and the
Grenadines

ST KITTS AND NEVIS
Fortlands, Basseterre

Mail: P.O. Box 479

Tel: (1-869) 465-1498/2846
Fax: (1-869) 465-3285
Email: cardiskn@caribsurf.com

ST LUCIA
La Resource, Dennery

Tel: (1-758) 453-3317
Fax: (1-758) 453-3495
Email: cardi@candw.lc

ST VINCENT and the GRENADINES
Rivulet, Kingstown

Mail: P.O. Box 594, Kingstown
Tel:  (1-784) 457-1535
Fax: (1-784) 456-2420
Email: cardisvg@vincysurf.com
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Country UnIts (continued)

TRINIDAD and TOBAGO
UWI Campus
St Augustine, Trinidad and Tobago

Mail: P.O. Bag 212

Tel: (1-868) 645-1205/6/7 or
(1-868) 645-8120/1

Fax: (1-868) 645-1208

Email: ttunit@cardi.org

Blenheim, Mt St George, Tobago
Tel: (1-868) 660-2237
Fax: (1-868) 660-2464
Email: carditgo@tstt.net.tt
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