CARIBBEAN FOOD
CROPS SOCIETY

47

Forty-seventh
Annual Meeting 2011

Bridgetown, Barbados
Vol. XL VII



PROCEEDINGS
OF THE
47" ANNUAL MEETING
Caribbean Food Crops Society
47" Annual Meeting
July 3% 8" 2011

Lloyd Erskine Sandiford Centre
Bridgetown, Barbados

AAssuring Caribbean Food and Nutrition Security in the Context of Climate
Change

Edited

by
Wanda I. Lugo, Wilfredo Cold and Ralph Farnum



Published by the Caribbean Food Crops Society

© caribbean Food Crops Sociét§12

ISSN 9507-0410

Copies of this publication may be obtained from:

Secretariat, CFCS
P.O. Box 40108
San Juan, Puerto Rico, 00940

or from:

CFCS Treasurer

Agricultural Experiment Station
Botanical Garden South

1193 Guayacan Street

San Juan, Puerto Rico 0092618

Mention of company and trade names does not imply endorsement by the Caribbean Food Crops
Society.

The Caribbean Food Crops Society is m#ponsible for statements and opinions advanced in its

meeting or printed in its proceedings; they represent the views of the individuals to whom they
are credited and not binding on the Society as a whole.



2011 CFCS BOARD OF DIRECTORS AND OFFICERS

BOARD OF DIRECTORS

Chair: Dr. Héctor SantiagoUniversity of Puerto Rico

Vice Chair: Mr. Kwame GarciaUniversity of the Virgin Islands
Secretary: Dr. Wilfredo Colé, Universidad del Este, Puerto Rico
Treasurer: Dr. Alberto Beale, University of Pu® Rico

2011President: Dr. David C. Eswick, Ministry of Agriculture, Fisheries, Food and Water
Resources Management, Barbados

REGIONAL REPRESENTATIVES

English:

Mr. Kwame Garcia, University of the U.S. Virgin Islands
Mr. Barton Clarke, Ministry of Adculture, Barbados

Ms. Dionne ClarkeHarris, CARDI, Jamaica

Spanish:

Dr. Héctor SantiagoUniversity of Puerto Rico

Mr. Jerry Dupuy, Private Sectddominican Republic
Mr. Rafael rez, IDIAF, Dominican Republic

French:

Mr. Marceau Farant, INRAGuadeloupe

Mr. JeanLouis Diman INRA, Guadeloupe

Dr. Isabelle JeaBaptiste, AMADEPA, Martinique

Dutch:
Prof. Robert TjierFFooh, A de KUS, Surinam

ADVISORY BOARD

Dr. Guy Anais, Saint Martin

Mr. Kofi Boateng, University of the Virgin Istals

Dr. H. Arlington Chesney, CARDI, Trinidadhd Tobago

Mr. Bruce Lauckner, CARDI, Trinidad and Tobago

Dr. Errol G. Rhoden, Tuskegee University, Alabama, USA
Dr. Cassel Gardner, FAMU, Florida, USA

Dr. Louis Petersen, United States Virgin Islands

Dr. Harry OzierLa Fontaine, INRA, Guadeloupe

Mr. Juan José Espinal, CEDAF, Dominican Republic

Dr. Waldemar Klassen, IFAS, University of Florida, Florida, USA
Dr. Carlton Davis, IFAS, University of Florida, Florida, USA
Prof. Vivian Carro, University of Puerto Rico

Dr. Victor Villalobos, IICA



Caribbean Food Crops Society
47th Annual Meeting
July 3d7i 8th, 2011

Lloyd Erskine Sandiford Centre
Bridgetown, Barbados

AAssuring Caribbean Food and Nutrition

TABLE OF CONTENTS Page

OPERATION BREADBASKET: A U.S. VIRGIN ISLANDS COMMUNITY 1
OUTREACH AND ASSISTANCE PARTNERSHIP PROGRAM

Stafford Crossman, Dale Browne, Thomas W. Zimmerman, Errol Chich
Jacqueline Kowalski, Yvette Browne, Kofi Boateng, Jozef KerdadsSud_akos

ENSURING FOOD SECURITY- WHY IT SHOULD BE A NATIONAL 8
PRIORITY, THE BARBADIAN CONTEXT
Katrina Bradshaw

NUTRIENT PROFILING OF FLOUR FROM SELECTED BREADFRUIT 9
(ARTOCARPUS ALTILIS CULTIVARS AND ITS POSSIBLE CONTRIBUTION

TO FOOD SECURITY

Jacklyn Broomes, Neela Badrend Laura Robertdkrumah

THE SEARCH FOR NEW ECONOMIC OPPORTUNITIES FOR HAITI ¢ 10
ASSESING THE COUNTRY& POTENTIAL ASA MAJOR PLAYER IN THE
GLOBAL MANGO MARKET

Wegbert Chery, Govnd Seepersad, and Ardon Iton

MEASURING TOTAL FACTOR PRODUCTIVITY AND TECHNICAL 11
EFFICIENCY IN THE BARBADOS SUGAR INDUSTRY
Evangdine Ragoonath-Devonish

EXPANDING YOUR REACH: UTILIZING VOLUNTEERS TO OFFER 12
GARDEN EDUCATION
NormaSamua

OPTIMIZATION MODEL FOR PROFIT MAXIMIZATION OF PUERTO 13
RICAN REGULAR AND SPECIAL TY COFFEES IN THE DOMESTIC AND

THE EXPORT MARKET

Carmen|. Alamo

CAPACITIES AND SPECIALIZATION OF HUMAN RESOURCES IN THE 14
AGRICULTURAL SECTOR OF SURINAME
Lydia Ori and Henry Ori

Secul



TRANSFORMATION OF EXTENSION SERVICES IN JAMAICA TO
SUPPORT COUNTRY& FOOD SAFETY AND FOOD SECURITY
Winston Simpson

ESTABLISHING A NATIONAL AGRICULTURAL DISASTER RISK
MANAGEMENT SYSTEM: THE JAMAICAN EXPERIENCE
Winston Simpson

THE SOCIAL CONSTRUCTION OF AGRICULTURE IN JAMAICA:
LESSONS FROM POLICY & THE IMPLICATION SFOR FOOD SECURITY
Winston Simpson

WILLINGNESS OF CROP FARMERSTO PAY FOR IRRIGATED WATER IN
BARBADOS
Wyndle Savory andAndre Devonish

EXTENSION ACTIVITIES PROMOTING BALANCED PLANT NUTRITION
IN THE CARIBBEAN
Terrence Fullerton

THE REHABILITATION AND EXPANSION OF THE COCOA INDUSTRY IN
SAINT LUCIA
André George and Ulrike Krauss

INDICATOR -BASED SUSTAINABILITY ASSESSMENT OF ORGANIC
COFFEE AGROFORESTRY SYSTEMS IN TURRIALBA, COSTA RICA
Georged-. Félix

THE FARMER FIELD SCHOOL APPROACH FOR INTEGRATED PEST
MANAGEMENT: THE ST. LUCIA EXPERIENCE
Deanne V. Ramroop, Kemuel Baptjsted Vyjayanthi F. Lopez

COSTOS DE PREPARACION DEL SUELO Y DE LAS CAMAS CON
SUSTRATOS EN LA PRODUCCION DE VEGETALES EN INVERNADEROS
César Martinez, Isidro Almonte, Glenny Lopez y Pedro Nufiez

SOIL FERTILITY EVALUATION OF COFFEE ( COFFEA SPP)
PRODUCTION SYSTEMS IN BARAHONA PROVINCE, DOMINICAN
REPUBLIC

Pedro Nufiez, Carlos &pedes, Angel Pimentel, AridRérez, Isidro Almonte, Davi
Sotomayor Ramireand Natividad Martinez

MINERALIZACION DE NITROGENO EN UN SUELO GRANITICO

ENMENDADO CON MATERIALES ORGANICOS
Glenny Lépez y Juan Hirzel

Vi

21

22

23

24

25

26

33

34

40

41

42



THE EFFECTS OF MOISTURE CONTENT AND ORGANIC MATTER
AMENDM ENTS ON CO2 EMISSONS, CARBON SEQUESTRATION AND

SELECTED SOIL QUALITY INDICATORS ON SOME TRINIDAD SOILS
Renaldo Belfon, Gregory Gouveia, and Gaius Eudoxie

TECHNIQUES FOR  QUANTIFYING N20 EMISIONS FROM

AGRICULTURAL SOILS
Leann Metivier and Gregory Gouveia

BIOMASA MICROBIANA DEL SUELO Y ACTIVIDAD DE UREASA EN UNA
PRADERA PERMANENTE PASTOREADA DE CHILE
Pedro A. NufieZAlejandra A. Jara, Rolando Demanet y Maria de la Luz Mora

CARACTERIZACION DE MATERIALES ALTERNATIVOS PARA LA
ELABORACION DE SUSTRATOS EN INVERNADEROS

Elpidio Avilés, Aridio Pérez, Isidro Almonte, Glenny Lopez, César Martinez y Pec
Nufez

EFECTO RESIDUAL DE LA APLICACION DE ABONO ORGANICO TIPO
BOKASHI EN MAIZ
Elpidio Avilés, Pedro Nufiez y José Cepeda

CARBONO BIOMASICO EN SUELOS Y SUSTRATOS DE USO FRECUENTE
EN INVERNADEROS

Glenny Lépez, Isidro Almonte, Aridio Pérez, Elpidio Avilés, César Martinez y Pec
Nufiez

EFECTO DE LA GALLINAZA COMPOSTADA SOBRE EL RENDIMIENTO,
CALIDAD Y RENTABILIDAD DE BERENJENA  CHINA (SOLANUM
MELONGENA L.)

Elpidio Avilés, Pedro Nufiez, Juan Jiménez, Aridio Pérez y César Martinez

YIELD PERFORMANCE OF TOMATO ( LYCOPERSICON ESCULENTUM
GROWN IN VARIOUS MEDIA UNDER GREENHOUSE IN DOMINICA
Dorian Etienne

ORGANIC MULCHES: WEED CONTROL, MOISTURE RETENTION, SOIL
TEMPERATURE, AND CROP YIELD
David Bynoe

PHYTOREMEDIATION OF MINED SOIL IN THE DOMINICAN REPUBLIC

Aridio Pérez, Carlos Céspedes, Isidro Almonte, David Sotomayor Ramirez, Edn
Cruz,and Pedro Nufie

vii

43

44

45

46

47

48

49

50

51

57



RENDIMIENTO DE MATERIA SECA DE ESPECIES LEGUMINOSAS EN
DOS LOCALIDADES
Aridio Pérez, Elpidio Avilés y Pedro Nufiez

VOLUMEN DE LENA CONSUMIDO Y EMISIONES DE CO , GENERADO EN
EL PROCESAMIENTO DE CERDO ASADO EN REPUBLICA DOMINICANA
José R. Mercedddrefa

PRESENCIA DE METALES PESADOS EN SUELOS DEDICADOS A LA
PRODUCCION DE VEGETALES EN AMBIENTE CONTROLADO
Pedro A. Nufedsidro Almonte yYAna Solano

AGROFORESTRY IN BARBADOS: INTEGRATING MAHOGANY TREES
AND BLACK BELLY SHEEP TO FORM A SUSTAINABLE LAND USE
SYSTEM

Lindsay Vyvey

DIAGNOSTIC AGRI-ENVIRONNEMENTAL DE L'EXPLOITATION
AGRICOLE DE L'EPLEFPA DE GUADELOUPE: METHODES, RESULTATS
ET PERSPECTIVES; VERS DES PRATIQ UES PLUS AGROECOLOGIQUES
C.Diman,F. Sark, etS Bassen

DESVOLAILLES POUR UN CONTROLE ECOLOGIQUE DES ADVENTICES
DANS LESVERGERS
Anais Lavigne, Christian Lavigne, et Eddy Dunmbardon-Matrtial

THE EFFICACY OF RYNCHOLURE® IN TRAPPING RHYNCHOPHORUS
PALMARUM L. THE VECTOR FOR RED RING DISEASE OF COCONUTS IN
TRINIDAD

ChanderbhanShripat, F. Hoseinand A. Baksh

INVENTAIRE DE L6 ESTOMOFAUNE AUXILIAIRE DANS DIFFERENTES
CULTURESAGRICOLESA LA MARTINIQUE
LucasPierreiDamien

ROOT EXUDATE OF CROTALARIA SPP. FOR THE CONTROLE OF
PHYTOPARASITI C NEMATODES IN BANANA CROPPING SYSTEMS

M. Lé&tang, L. Desfontaines C. Fléreau, P. Quénéhervé, A B4, andH. Ozer
Lafontaine

POPULATION DYNAMICS OF RAOIELLA INDICA HIRST (ACARI:
TENUIPALPIDAE) AND THE NATURAL ENEMY  AMBLYSEIUS
LARGOENSIS (ACARI: PHYTOSEII DAE) IN TRINIDAD

C. Shripat

viii

58

59

60

61

62

63

64

70

71

72



FAO SUPPORT TO THE MANAGEMENT OF CITRUS GREENING DISEASE
IN JAMAICA
Vyjayanthi F. Lopez, Lisa Myeiorgan and Jerome Thomas

CURRENT RESEARCH AND EXPECTED PRACTICAL OUTCOMES FOR
THE MANAGEMENT OF WHITE YAM (DIOSCOREA ALATA)
ANTHRACNOSE

Bussiere Francois, Guyader Sébastien, andPetro Dalila

ECOFRIENDLY MANAGEMENT OF FRUIT ROT DISEASE CHILLI
(CAPSICUM ANNUUM L.) CAUSED BY COLLETOTRICHUM CAPSICI
S. Gomathinayagam, M. Theradi Mani, S. Juliet Hepziba, shdRekha

MULTIPLEX -PCR IDENTIFICATION AND ANTIBIOTIC RESISTANCE OF
ENTEROCOCCUS SPP. ISOLATED FROM CONTAMINATED
RECREATIONAL WATERS NEAR FARM LANDS IN PUERTO RICO
Miguel DiazCamacho, Luis Leldn-Marrero, Carol DiazDiaz, Karla CasillasPagan,
Wilfredo Cobn-Guasp and Nydia M. RodrigueBonano

ORGANOCHLORINE PESTICIDE RESIDUES AND THE INCIDENCE OF
BREAST AND PROSTATE CANCER IN BARBADOS
Philip Beckles

REVITAL IZING SWEET POTATO CULTURES FOLLOWING ONE YEAR
ON LOW SUCROSE MEDIUM
Nodl T. Burnett and ThomasW. Zimmaman

CHEMICAL PROFILING VOLATILE FLAV OR CONSTITUENTSOF COCOA
Ash&i Andrews, Ilvan ChangYen, Darin SukhaandFrances Bekde

EVALUATION OF COMM ONLY USED SINGLE EXTRACTION METHODS
FOR THE PREDICTION OF BIOAVAILABILITY OF CADMIUM (CD) IN
SOIL TO CACAO (THEOBROMA CACAOL.)

Gideon Ramtahd, lvan ChangYen, IsaacBekde, Lawrence WiIson, Nazea Ahmad,
Frances Bekde, andLisaHarrynaman

PHENOLIC CONTENT AND ANTIOXIDANT CAPACITY OF COCOA BEANS
OF 30 IMPERIAL COLLEGE SELECTION CLONES
Shddon Pilgrim, lvan Chang Yen, Darin Sikha, andFrances Bekele

A FOOD SAFETY APPROACH TOWARDS THE MINIMIZATION OF
OCHRATOXIN A IN COCOA BEANS IN TRINIDAD AND TOBAGO

Jillian Rokerts, Ivan ChangYen Frances Bekde, IsaacBekele, Lawrence Wilson, and
Julian Duncan

73

80

81

82

83

84

85

86

88



EXTRACTION AND CHROMATOGRAPHIC SEPARATION OF
ANTHOCYANIN IN SORREL
Kenya M. Emanuel and Thomas W. Zimmerman

CAPSAICIN PRODUCTION FOR PHARMACEUTICAL USE: II. FIXED OIL
YIELD
Puran Bridgemohanand Rodrey Jagai

EFFECT OF GIBBERELLIC ACID AND SUBSTRATES ON SEED
GERMINATION AND GROWTH PARAMETERS OF CHRISTMAS PALM
(ADONIDIA MERRILLI BECC.)

Rgendra P. Mauryaand Jeff &. A. Chandler

EVALUA TION OF THREE PLANT GROWTH BIOREGULA TORS ON THE
GROWTH AND YIEL D OF MONTSERRAT SEA ISLAND COTTON
Ledie Brereton

EFFECT OF GROWTH REGULATORS ON ROOTING OF RONDELETIA
ODORATA JACQ. STEM CUTTINGS
Rgendra P. Maurya

EFFICACY OF ETHYLENE FOR ENHANCING SHADE TOLERANCE IN
SPORTS TURFGRASS
T. Bobb, J. Chandler, IChinnery, and F. Lopez

PLANT SPACING INFLUENCES PRODUCTION ON LATE SEASON
PLANTED SORREL (HIBISCUS SABDARIFFA)
Khalid D. Matthew, Charkym Philemoand Thomas W. Zimmerman

PROTECTING WATER QUALITY THROUGH GREEN INDUSTRIES BEST
MANAGEMENT PRACTICES
B.J.Jarvis, M. Lenhardt, B. Moffis, J. Moll, and L. Singleton

THE DEVELOPMENT OF PRODUCTIVITY INDICES FOR SUGARCANE
MANAGEMENT IN BARBADOS
Theima J. McCatty and Ranjit Singh

INFLUENCE OF CALCAREOUS SOIL AND PHOTOPERIOD ON
CARIBBEAN AND AFRICAN SORREL
Khalid D. Matthew and Thonas W. Zimmaman

DIAG NOSTICO SOBRE LA SITUACION DEL CULTIVO DE HABICHUELA
(PHASEOLUS VULGARIS L.) EN LA CUENCA ALTA DEL RIO
ARTIBONITO

GlennyLdépez, JoséE. Camilo, JoséMercedes y Elpidio AvilésQuezada

89

94

95

96

97

98

107

111

112

113

114



MINERALIZACION DE NITROGENO EN UN SUELO GRANITI CO
ENMENDADO CON MATERIALESORGANICOS
GlennyLo6pez y JuanHirzel

YIELD, CHEMICAL COMPOSITION AND |IN VITRO RUMINAL
FERMENTATION OF TREE LEAVES AS INFLUEN CED BY GROWTH
ENVIRONME NT, SPECIES AND HARVESTING FREQUENCY

A. Edwards, V. Mlambo,G. Garcia, andC. Lallo

ANAEROBIC DIGESTION OF DAIRY MANURE FOR ENERGY AND
NUTRIENT RECOVERY
Omayra OrtizSantiago, Luis R. Pérexlegria, and Fernando Pantojégreda

CHARACTERIZATION OF THE ESTRUS CYCLE OF THE AGOUTI
(DASYPROCTA LEPORINA: A NEO-TROPICAL RODENT WITH
POTENTIAL FOR SEMI -INTENSIVE PRODUCTION, BY VAGINAL
COLPOCYTOLOGY

Michele Singh, Gregory Bourne, Andrew Adogwa, William M. Mollineau, and Gal
Garcia

A PRODUCTION MODEL FOR RABBITS (OCYCTOLAGUS CUNICULUS) IN
THE CARIBBEAN
A. Paul

INTEGRATED CONTROL OF GASTROINTESTINAL PARATISIM OF
GRAZING SMALL RUMINANTS IN THE HUMID TROPICS

Maurice Mahieu, Nathalie Mandonnet, Carine MaNtagdeleine, Maryline Boval
Audrey Fanchon, anémy Arque

SUPPLY AND AVAILABILI TY OF FISHERY WASTE IN TRINIDAD, WITH

POTENTIAL FOR USE AS A LI VESTOCK FEED RESOURCE
Shandira Ankiah, Gary Garcia, and Dean Avril

Xi

115

116

117

118

119

120

121



Proceedings of the Cabbean Food Crops Society. 47:47. 2011

OPERATION BREADBASKET: A U.S. VIRGIN ISLANDS COMMUNITY OUTREACH
AND ASSISTANCE PARTNERSHIP PROGRAM

Stafford Crossman Dale Browné Thomas W. Zimmerm3nErrol Chichestet, Jacqueline
Kowalsk?, Yvette Browrfe Kofi Boateng, Jozef Keulartsand Sue Lakds 'University of the
Virgin Islands Cooperative Extension Service, RR1, Box 10,000, Kingshill, St. Croix, V] 00850
Sejah Farm of the Virgin Islandg9B Castle Burke, Frederiksted| 0084Q *University of he
Virgin Islands AgriculturaExperiment Station, RR1, Box 10,0Bhgshill, St. Croix, VI 00850,
“Virgin Islands Department of Agriculture, Estate Lower Lakimgshill, St. Croix, VI 00850
®Ohio State University, Cuyahoga Cayn9127Miles Ave., Cleveland, OH 44105
scrossm@uvi.edu

ABSTRACT: Operation Breadbasket was a program of the Virgin Islands Farmers Cooperative
(VIFC).The primary goal of this program was to reverse theyets decline of agricultural
production in the US. Virgin Islands by reducing the risk of farming through training and
community outreach. The technical staff of the University of the Virgin Islands (UVI)
Cooperative Extension Service, UVI Agricultural Experiment Station, UVI Small Business
DevelopmenCenter, Virgin Islands Department of Agriculture and the Virgin Islands Bureau of
Internal Revenue partnered with the VIFC to conduct risk management training in vegetable crop
and small livestock production, farm business development and income taxapoepalhe

nature of the training was hands, onsite; practical applications, instructions and
demonstrations for the purpose of having the producer reduce risk, and utilize improved
sustainable production methods. Training was conducted on various daritine island of St.

Croix. On each of the farms an assessment was conducted to evaluate and strengthen the
producero6s knowledge of their farm operations
practices. The program used seven crops (watermtamto, eggplant, okra, cucumber, bell
pepper and cantaloupe), small livestock production (sheep, goats and pigs), improved forage
management, farm business planning, recordkeeping and tax preparation to provide the
participants with the tools needed doccessfully manage an efficient farming enterprise. The
training was intended to help transition limited resource, socially disadvantaged farmers into
productive and profitable farmers through the creation of new farming enterprises and the
increased avhibility of high-quality, locallygrown food. The program provided practical
training in farm management, financial management, marketing, production, crop insurance and
other risk management tools to educate U.S. Virgin Islands faromeh®w to increasdheir
production and income. The program trained producers in various methods of sustainable
farming to reduce risks and increase crop, livestock and forage production. The program sought
to use the agriculture training as a means to: create a socialcandngc stimulus while
improving the image of farming to attract and develop new farmers. The anticipated outcome is
an improvement in our local food system, food security, and overall quality of life in the
territory.

Keywords Farmer training, risknanagement, limited resource farmers, farming enterprises,
community outreeh, vegetables, small livestock



Background

The U.S. Virgin Islands were the Danish West Indies prior to their purchase from Denmark by
the United States in 1917. Between 1760 4860 the Virgin Islands produced most of the food

it consumed and St. Croix, the | argest and mo
t he Ca 1 i(Darbsh @anilibean) during Danish rule and after the U.S. purchase. Sugar was
king, inthei sl andsd agricultural production of a s

factory on the island of St. Croix was closed. Local farmers were then encouraged to diversify
and expand their efforts to provide locally grown food. The diversificati@matis included a
variety of crops including cotton, citrus and a range of other tree crops. None of these crops
endured and cattle, small ruminants, poultry and pig rearing replaced them. The introduction of
sorghum as a versatile grain crop for a fledgivgstock industry failed, which led to a
downturn in poultry and pig production. The grésd animals industry survived and dairy
farming became a dominant valadded enterprise until the dairy industry closed in 2006.

Today, the economy has changetbstantially. A few relatively large tracts of farmland are still

utilized for commercial production while home gardens also supply produce to the local markets.
However, 95 to 99% of the food consumed in the islands is imported. It is clear thatlezeelita

efficient local agriculture industry can provide significant employment opportunities for the
residents of the U.S. Virgin Islands (USVI). This Community Outreach and Partnership
Assistance Program in farm management, financial management, markstdgction, crop

insurance and other existing and emerging risk management tools was conducted to put in place
ri sk management tools for the resurgence of S

Operation Breadbasket

The overall risk of farming in the US\W a challenging venture: farms are small; land, labor and
financial resources are limited; crop insurance is expensive; high cost of agricultural equipment
and other inputs; competition from lepviced imported produce; and the increasing age of
farmers. Because of these circumstances many producers are unable to sustain a profitable
operation.

Agriculture has therefore gained a poor reputation for income generation, dependability and
contributing significantly to the local economy. Improving the imafgining is necessary to
attract and develop new farmers while at the same time improving our local food system and
food security.

Operation Breadbasket was introduced to reduce the risk of farming in the USVI, increase the
territoryo6s chog,rmaiotail germanant agncultoral employment and create an
economic stimulus to improve the quality of life of all in the USVI. Thigiative was
undertaken through training, community outreach and promoting the resurgence of the
agricultural industy. The project educated producers in methods of sustainable farming while
providing the training to manage the existing and emerging risks of their farming operation.
Operation Breadbasket provided a unique opportunity to transition limited resouriadly soc
disadvantaged farmers into productive and profitable farmers.



Training Activities

The training activities were conducted over a period of one year. The Project Director scheduled
and coordinated all events in conjunction with the training teartngrs, and consultants to
prepare for the projectdés mobilization of al/l
members of the Virgin Islands Farmers Cooperative but was also available to other farmers and
interested persons.

Farm Finan@l Planning and Management

The training program provided instructions, practical application and demonstration of how to
operate a farm enterprise (Fig. 1). This training was intended to raise the awareness of agri
business education.

The University ofthe Virgin Islands (UVI) Small Business Development Center (SBDC)
provided risk management training on how to develop farm businesses plans and operating
farmer enterprises. The nature of the UVI SBDC training was practical applications, instructions,
anddemonstrations of farm management and financial management of a farm enterprise.

The topics covered included:

Farm Management and Financial Management
Business of Farming in the VI

Farm Business Plan development

Farm Planning

Developing financial statnents

Recordkeeping training

Develop recordkeeping templates

=4 =4 =4 -8 -8 -9 -9

This training provided farmers with the tools necessary to begin the development of their farm
financial, business plan and the methods of maintaining records of their farm operations.

Income Tax Preparation for Farmers
In an effort to bring farmers in compliance with our local government tax laws, and having
farmers licensed annually, the Virgin Islands Internal Revenue Bureau provided training in tax
preparation.
The topics covered ahuded:

1 Preparation of an individual tax return (1040) with a schedule F

1 Internal revenue guide to farming operation

1 Farming Tax Exemptions

Vegetable Crops and Small Livestock Production

The UVI-Cooperative Extension Service, UXbricultural Experimen Station and the Virgin
Islands Department of Agriculture collaborated to conduct the training classes. The collaborating
partners also provided risk management training courses for vegetable crop productio)Fig. 2
and small livestock (Fig.-8) devebping a program to reduce producer risk to maintain and
enhance the development of the Virgin Islands meat and vegetable crop industry. The trainers
provided onsite practical applications, instructions, demonstrations, farm assessment, practices in
small ivestock and crop management and existing or improved sustainable farming practices in
order to reduce the risk of small livestock and crop producers in the Virgin Islands. Thehands




activities allowed producer s taigedble ma@&margindy e x|
farming technologies and practices.

Training was conducted on various farms on the island of St. Croix. On each of the farms an
assessment was conducted to evalwuate and str
operations andhe utilization of emerging technologies and practices. The program used seven
crops (watermelon, tomato, eggplant, okra, cucumber, bell pepper and cantaloupe), small
livestock production (sheep, goats, poultry and pigs), improved forage management, farm
business planning, recordkeeping and tax preparation to provide the participants with the tools
needed to successfully manage an efficient farming enterprise. The program provided practical
training in farm management, financial management, marketing, groducrop insurance and

other risk management tools to educate Virgin Islands farraerfiow to increase their
production and income. The anticipated outcome is an improvement in our local food system,
food security, and overall quality of life in therieory.

The crop production training included:

Farm Layout

Recordkeeping for Crop Production

Soil and Water Conservation Practices
Sustainable/Organic Crop Production and Management
Nutrient Management

CropRotation

Integrated Pest Management Ytggetables

Integrated Pest Management (Pest Scouting)

Drip Irrigation

=4 =4 -8 _8_48_9_9_°_2

The livestock production training included:

Farm Layout

The Business of small Livestock Management
Small Animals for Small Farms

Small Livestock Identification and Record Keeping
Pasture Management

LivestockNutrition/Health

Veterinary Services

Poultry Production and Management

Sheep Production and Management

Goat Production and Management

Swine Production and Management

Smadl LivestockEnterpriseBudgets (sheep, goats, swine)
Abattoir Procedures, Rules and Regulations

= =2 -8_9_9_9_95_42_-2_-29._-2_2°_--°

Conclusion

The training helped limited resource, socially disadvantaged farmers transition into productive
and profitable farmers through the creation r&dw farming enterprises and the increased
availability of highquality, locallygrown food. The program trained producers in various
methods of sustainable farming to reduce risks and increase crop, livestock and forage
production. The program used theiagiture training as a means to create a social and economic

4



stimulus while improving the image of farming to attract and develop new farmers. The
anticipated outcome is an improvement in the local food system, food security, and overall
quality of life inthe territory.

Fig. 3. Drip irrigation installation traininb.



Fig. 6. Poultry, swine, sheggnd goat production training.



Fig. 7. Veterinary and abattoir services training.
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ENSURING FOOD SECURITY - WHY IT SHOULD BE A NATIONAL
PRIORITY, THE BARBADIAN CONTEXT

Katrina Bradshaw, Agricultural Planning Unit, Ministry of Agriculture, Food, Fisheries,
Industry and Smdl Business Developmert, Graeme Hall, Christ Church, Barbados
kat.ad.white@gmail.com

ABSTRACT: Barbados can no longer afford to ignore the issue of food security sincea
high proportion of its food requirement needs is sourced externally. As a Net Food Importing
Developing Country (NFIDC), Barbados must give careful consideration to the impact of
external developments and thar implications particularly in the long run, on food availahlity.
To undestand the future of food supdy and demand and food security, it is necessary to focus
on long-term forces,such as income and population growth, and ther effect on the demand for
food. This paper reviews the food imparts of Barbadas over the past eight yeas both regiondly
ard extra regiondly, along with income per capita trends, in order to assess the implications of
external developmerts in the medium to long term on Barbados Good frequirement needs ard
propcse straegiesin the interim to addesstheissue

Keywords: food security, food import, income per capta
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NUTRIENT PROFILING OF FLOUR FROM SELECTED BREADFRUIT
(ARTOCARPUS ALTILIS CULTIVARS AND ITS POSSIBLE CONTRIBUTION TO
FOOD SECURITY

Jacklyn Broomes, Neela Badrend Laura RobertdNkrumah, Department of Food Production,
Faculty of Science and Agriculture, The University of the West Indies, St. Augustine, Trinidad
and Tobago, West Indies

ABSTRACT: As a result ba continuously inadequate diet in some regionsgethesy be an
increase in chronic food insecurity. Breadfruit is an underutilized crop with a potentially rich
nutrient bank which can contribute to food security in developing regions such as the Caribbean.
A major limitation of fresh breadfruit is its sh@helflife of 1to 3 days. A method of combating

this perishability is the conversion of fresh breadfruit to flour. The objective of this study was to
determine the nutrient profile of the shethble breadfruit flour from selected cultivars. Eleven
breadfruit cultivars (1, 20, LW, LY, SV1, SV3, SV5, J1, J2, J3, J4) from the germplasm
collection of the University Field Station, Valsayn, Trinidad, were evaluated for nutrient
composition. Fruits were harvested at immature and mature stages of ripeneBsit Tlesh

was sliced 5mm thick, dried at 60C for 24 hours, milled and sifted through a OBt sieve.
Proximate analyses were done in triplicate and according to the AOAC methods. There were
significant differences (p<0.05) in dry matter, ash, crpd®ein, ether extract, iron, copper,
manganese and selenium of the breadfruit flours. Cultivar 1 showed the highest levels of crude
protein 4.7+0.12 g/10@ while SV1 showed highest ether extract (1.38+0.05 g{)O0 hese
values are relatively low. Hower, the carbohydrates and energy of the different flours ranged
from 72.76+0.61 to 77.78+1.16 g/10§ and 337.02+9.32 to 346.15+0.49 Kcal/1@0
respectively, illustrating that breadfruit flour can provide more energy than boiled white rice
(119 Kcal/100y Breadfruitflour is also comparable to white whekiur and corrflour (340

and 350 Kcal/ 10@). The flour from this regionally grown crop could be used as an alternative
energy source to the aforementioned imported foods. The effect of maturitygwéisant for

dry matter, protein and energy. As the fruit matured, the values decreldeedledge of the
nutrients in breadfruit flour is essential to the production of acceptable foods which satisfy the
nutritional needs of consumers, thereby contmiguto increased use of breadfruit and to
sustainable agriculture and food security.

Keywords: breadfruit, flour, nutrient
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THE SEARCH FOR NEW ECONOMIC OPPORTUNITIES FOR HAITI -TASSESSNG
THE COUNTRY® POTENTIAL AS A MAJOR PLAYER IN THE GLOBAL MANGO
MARKET

Wegbert Chery, Govind Seepersad, and Ardon Iton, University of the West Indies

ABSTRACT: Haiti Gagricultural secbr contributes 26% of total GDP. Mango is the secand
largest export crop; an edimated 50% of produdion remans unutilized and only 10% is
exported. This study analyzesHaitid potential asa global supplier of mango. The study used the
Export Competitiveness Coefficient, the Value Chain Analysis as well as the SWOT as
assessmnt instrumentsfor the research. The results of the study indicated that HaitiG Madame
Francisque mango is export price competitive for all varieties except Haden in the USA market:
Miami, New York and Bogon Terminals. Major competitors were Mexico and Puerto Rico.
In the value chain analysis, the famers received the lowed6 while the freight companies
receivel the highest percentage ofthe final wholesaé maket price. Given the existing fruit tree
population, the unutilized production volume is an asseé that can be used to make a better
contribution to the local ecaomomy. Weakresses include poor infrastructure such as rural
road aaess and padking houses as well as SPS and pogharvest. One of the best
opportunitieslie in processnghalue alded; and fruit fly poses the greatest threat.
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MEASURING TOTAL FACTOR PRODUCTIVITY AND TECHNICAL EFFICIENCY IN
THE BARBADOS SUGAR INDUSTRY

Evangdine Ragoanath-Devonish, Ministry of Agriculture, Barkados

ABSTRACT: The Sugar Industryis vital to the economy of Barbados;for its eanings contribute
to government budget, baanceof trade foreign exchange. It is aso a sourceof direct and indirect
employment to rural and urban Barbados. At present, the Industryd performance is declining
significartly due to falling world marketprice, inefficienciesin production and low productivity.
Addd to this is the strucure of the production system where sugarcane is produced by two
ertities, indeperdert producers and a government-run corporation, which accourts for diverse
production output. The paper attempts to measure total factor productivity (TFP) by using the
DEA-based Mamquist Index and technical efficiency (TE) usingthe stochastic frontier andysis
(SFA) in the Barbados sugar industry. The empirical application of the model will use pand data
from the last seven yeas to esimate both the TE and TFP index. The findings will idertify the
sourceof the estated mefficiency in useof inputs and the factors influencing such inefficiencies
as well as the determinants of agricultural productivity. The resilts of the study it is ernvisaged
should have important implications on policy formulation for improving productivity and
efficiencyin sugar production to achieve and maintain economic growth.

Keywords: total factor productivity, technical efficiency, stochastic frontier andysis, DEA-based
Malmquistindex
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EXPANDING YOUR REACH: UTILIZING VOLUNTEERS TO OFFER GARDEN
EDUCATION

NormaSamua, University of Florida/Insttute of Foodand Agriculture Sciences Extension
2232NE Jacksonvile Road, Ocala, Florida 34476
nsam@ @ufl.edu

ABSTRACT: According to the 2000 US Census Marion Courty, Florida, populationwas
258,9B6. The 2010 progdion is 317,002. This increase in popuation means an increase in
housingand potential incease in fertilizer and pesticide use. In addition to the new Florida
Senate bills, Marion Courty Board of Courty Commissioners passedts ownFertilizer Ordinance
in 2009. Thus, the role of University of Florida/Insitute of Food and Agiculture Sciences
(UFIFAS) Marion County Extensionin educaing residentsin best management pradices
(BMPs) to protect environmental resaurces becomeseven morecritical. The ExtensionAgent is
limited inthe amountof residentsthat can bereached. In 1981,Marion Courty statedits Master
Gardener (MG) Volunteer program based on the rational model. The objectives of the program
are to: (i) recruit and train 12 MGs per year; (ii) maintain a Plant Clinic to answer gardening
guestions;and (iii) conduct edwcational progamswithin the commurity. Residents participating
in the program compete an intensive 13-week training coursetaught by the Horticulture Agent,
UF/IFAS Spedalists, experienced MGs, and industy professionals.Trainingtakes place once per
year. Currently there are 120 certified MGs and 15 MG Trainees. MasterGardeners are required
to volurtee 85 hours (75 service, 10 continuing education) to become certifi ed and an additional
85 per year theredter to mantain adive statts. One hundred twentywo MGs dorateda total of
17,146 housin 2010,an equivalent of $312,0570or 8.2 full time employee hours; reached 3,587
residentsin the Plant Clinic; condwted 160 educaiona sessiongor 7,192residents;coord nated
a Spring Festival with over 140 boothsand attended by over 9,000 residents;and maintain four
demonstetion gardens and a propagation unit. The implementation of a Master Gardener
voluntee program hasallowed Marion Courty to expand its read to provide research based
information to residentson howto increase productivity in badkyard vegetade gardens and
maintain keautiful lawnsand landscapes while protecting the environmant.

Keywords:Master Gardener voluntesr, proted environment
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OPTIMIZATION MODEL FOR PROFIT MAXIMIZATION OF PUERTO RICAN
REGULAR AND SPECIALTY COFFEES IN THE DOMESTIC AND THE EXPORT
MARKET

Carmen |. Alamo, Department of Agricultural Econonics and Rural Sociology, College of
Agricultural Sciences, University of Puerto Rico, Mayagiiez Campus
carmen.alamo-gonzalez@ttu.edu

ABSTRACT: Puerto Rico is a Caribbean island with adequate agronayeagraphic, and
weather condtions to produce coffee. Theislandd s ¢ prddfcti®re is mainy selling in the
domestic market. However, since the end of the 1980 decade the export of high quality coffee
has been inaeasing. Coffeegrowers and roastas look at the export market (spedalty coffees) as
an dternative to increase their profits. An optimization modelanaysis was performed to
maximize the profits of Puerto Rican regular andspecialty coffees. The analysis considered the
regular and the specialty coffeis the domesic maket, and only the gedalty coffee for the
export market. A linea programming probdem (LP) was utilized to solve the profit
maximizaion problem. Sensitivity analyses for the price of spedalty coffee for the export
market and for the price of regular coffee for domesitc market were performed. The profit
maximization results showed a high allocation of the production in the spedalty coffee export
markets because oftheir higher price However, in redity not al of the islandd scoffee
production will fulfill the quality stardard of the spedalty coffee market. The enstivity
analysis resuts showed that the price range increases in the regulatedcommercial coffee for
domestic market and the price for specialty coffee for exparket significantly affected the
optimal allocation of Puerto Rico productionin thedifferent markets.

Keywords: optmization model linear programming, specialty coffdeuerto Rico
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CAPACITIES AND SPECIALIZATION OF HUMAN RESOURCES IN THE
AGRICULTURAL SECTOR OF SURINAME

Lydia Ori and Henry OriFaculty of Technology, University of Suriname (ADB&yamaribo,
Suriname
l.ori@uvs.edu

ABSTRACT: Agricultural institutions are becoming increasingly aware of the fact that HRD is
crucial in their success and survival. To measure improved performance of farmers, field
extension agents and researchers, lbesa proposed by Ali et al. (2009) and others (Biemans et

al., 2004) were incorporated in a questionnaire which was developed to assess
agricultural/professional competencies such as subject matter expertise, skills, attitudes,
attributes and communicati skills of farmers, field extension agents and researchers. Decision
on this approach was based on the characteristics of the three populations, the facilities and the
infrastructure. Descriptive statistics were used to analyze the data. Results dhtheate(1)
agricultural knowledge should be diffused in a proper way; (2) service level upgrade of farmers
is needed and extension workers should support farmers in their needs; (3) Extension Agents
need a professional training program in which all ofdheupation competences are exercised,;

(4) information sources should be managed better with the use of information and
communication technology for farmeemd (5) capacity building for graduate training is needed

in several disciplines.

INTRODUCTION

Education, training, extension and research form the basis for the agricultural development.
Improvement of the socidconomic situation will lead to an increased service of the local
market with products from agriculture, stock breeding and the fishseetor. Furthermore, a
better basis arises also for the development oftraaiitional plants and the agnodustry.

Agricultural based training offered in the Caribbean continues to perform poor due to limited
opportunities for trainers and researchdmsited resources for the maintenance of service
laboratories, limited teaching resources and delivery modes, low student enrollment in
agricultural careers, and below performance standards of students in scholastic achievements
tests (Private Sector Caonission of Guyana, 2007) Therefore, in February 2008, the Inter
American Development Bank (IADB) and the Caribbean Council of Hidgkducation in
Agriculture (CACHE) signed an agreement formalizing a grant which allowed CACHE to carry
out a study on theapacities and specialization of the Human Resources (HR) in agriculture in
five participating countries including Suriname (CACHE, 2004). The study in Suriname started
in September 2010.

Purpose of the study:

The purpose of this study was to assess the capabilities and specializations of the human
resources in the agricultural sector of Suriname.
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Objectives of the study:

Specifically the proposed study included the following objectives:
1. An assessment difie current characteristics and competences of farmers
2. An assessment of the current characteristics and competences of field extension agents
3. An assessment of the current characteristics and competemessarichers

MATERIALS AND METHODS

The sample puaulation in this study included: twelve Research staff /Teaching staff
/Administrators of Agricultural Institutions, seventy field extension workers from the Extension
Service, and sixty farmers.

The questionnaire that was developed consisted of twcs.pdtie first part contained
demographic data and questions related to pa
The second part of all three questionnaires contained questions concerning agricultural practices
(competencies) needed for sus#dile agriculture and improved performance of the individual
respondent and the agricultural sector as a whole.

The respondents were asked to rate each competency statement on two <hpidént$ orthe

Likert scale. One rating was for the possedsedl of competency and the other for the needed
level. A validation panel was used to validate the questionnaires. It was tested for reliability and
validity.

Data were collected and questioneainterview schedules were organized and administered for
farmers and extension workers by the researchers engaged in the study. The researchers,
however, did fill out the questionnaire by themselves. Folipwprocedures includedmeails

and telephone calls to the respondents.

Each questionnaire was coded ahekcriptive statistics such as percentages and frequency
counts were applied to measure some of the variables. The data was analyzed (SPSS) and saved
in Microsoft Excel.

RESULTS AND DISCUSSION
Farmers characteristics

All respondent farmers were engagadvegetable production, and more than half (73.3%) earn

an income of less than US $500, while the rest (26.7%) earns an income between US$ 500
US$1,500. About 68.0% of the respondents are in agriculture part time, and are working about

3-4 hours a day otheir land. The rest (32.0%) of the farmers are-tiole and work about 8

hours a day on their farm. The siromd.l1wd0 68. 4 %
ha. The rest (31.6%) varies between @11 ha. However, the total area undattigation of

most farms (84.4%) varies from Otd 1 ha. Only 13.6% of the farmers had an arable area in

excess of 1 ha (1o 3 ha). All farmers use their personal experience as an agricultural
knowledge base and at meetings they prefer to communicaieooe on one basis with other

farmers.
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Field extension agents characteristics

The age range of 80% of the field extension agents varied betweand®0 years. Most
Applicant Extension Agents (48.6%) and Junior Extension Agents (7.1%) have attended
secondary school, while most Seniors (35.7%) have had higher education (level NAVO\; V
pre-university educatio) whereas the Area Managers (8.6%) are college educatddve
attended IOL(Teachers Training Institute) and/or M®(Qualified Secondary dacher)

Data analysis showed that the major tasks of extension agents include extension, training, and
research. All extension agents have been engaged in these tasks from less than two years to
more thanl5 years, and the occupation in which theyrently work include extension,
horticulture, agronomy, crop protection, animal science, dairy science, food technology, and soil
science. Most field extension agents (91.2%) have received training in disease and pest control,
water management, integrat@est management, Good Agricultural Practices, marketing of
agricultural products, hydroponics, and greenhouse management and have attéodHdl 5
trainings, while on the job. The majority of extension agents (64.3%) have a background in
farming and mostfahem (75%) have more than 15 years of farming experience under their belt.
The most important source of agricultural information for extension agents are the Extension
Publications, followed by short terms in service training, seminars and conferertes an
establishing discussions and lectures at work.

Characteristics of researchers

The age of the majority of the researchers (66.6%) ranged betwesmd&D years. All have
university degrees and are employed at the University of Suriname, Cent&grfoultural
Research in Suriname (CELOS), and the Ministry of Agriculture, Husbandry and Fisheries.
Their main tasks include research, training, lab supervision and teaching, in which theydave 3
15+ years of experience. Currently, the survey respasdea working in research, training and
education, extension, agronomy, horticulture, animal science, crop protectiofior@gtoy, and

soil science. Of the responderig.2% participated in £ 3 projects in about the last five years
while only twoof the respondents participated in more than five projects in the same period of
time.

Some projects on which researchers work include cabbage cultivatavage insect pests in
paddy and repellency effect of selected plaptsiltry research prografocused on reduction of

input component in poultry, feed, and cost effective producietmopha curcas as a biofuel

crop, regional survey on cottonseed bstrengthening of the Amazon initiative consortium for
sustainable use of natural resources. €BAaining in implementation of tailemade guidelines

as a method for evaluation/implementation of dgrestry results, rapid agricultural baseline
assessment in Commewijne and monitoring crops at sites at selected growers in Commewijne,
and improving soimethodology at the soil lab of ADEK University. The researchers listed a
number of fields/courses which ADEK/FTeW (Faculty of Technological Sciences) does not
include in their curricula but are necessary for succeeding in their teaching and reseesch effo

The courses/fields which are lacking at ADEK include: contredledironment agriculture,
sustainable farming systems, value added agricultural commodities, agribusiness and trade,
biochemistry, biotechnology, organic/sustainable agriculture, dignal marketing, soll
chemistry, virology, field trial statistics, sociology, #agineering, soil data interpretation, soill
physics, detail simulation in greenhouses, irrigation water management and crop modeling, and
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epidemiology (animal diseases). Maesearchers (66.6%) are interested in training for more
than one month and less than six, and they prefer to go for training to Europe or the USA.

The prioritized areas in which researchers would like to receive training includefdxgsry
(certificate), Poultry Production (certificate), Biofuel management (certificate), Post Harvest
Production and Agrgrocessing, Protected Agriculture (certificate, MS), Integrated Pest
Management (MS), Organic Farming (certificate), Field Trial Statistics ficaté), Gene Banks

(MS), Plantinsect interactions (certificate), Plant chemical defenses and use of natural enemies
in biological control of insect pest (certificate), agricultural extension topics (certificate).

The majority of the respondents (75%) think that the infrastructure at the department is
inadequate. Concerning HRD, faculty members observed that there were no positive changes
regarding HRM at the department but some respondents made remarks to they.chtast
respondents (90%) indicated that the national press is considered the most important source of
information about agricultural development in Suriname. The Worldwide web (Internet) and
television were also considered an important source of isfitom Half of respondents in this

study said that availability and access to research information has remained about the same in the
last five years. Most respondents (66.6%) mentioned that they do share information with other
researchers from both natalrand international organizations.

The majority of respondents (75%) said that they have frequent interaction with the management,
and a few stated that their interaction was occasional. They also said that they interacted with the
management throughewrtings. Most respondents considered project funding and government
budget allocation to the institute as the most important sources of finance to the department. The
researchers (66.6%) rated universities/institutions in the USA and Europe as impanees of
technical assistance to the university, national research institutions, and the Ministry of
Agriculture.

Required competencies

Farmers rated the levels of competencies they possessed and the required levels of these
competences for their joperformance. The discrepancy values (DVs) were calculated on the
basis of differences between the needed levels of competencies for the job performance of the
respondents and the possessed levels. These differences were considered as felt levelg of traini
needs in the identified competencies (Khan et al., 2007). The discrepancy values based on the
mean perceptions of the farmers were positive values for all technical competencies in the
various agronomic categories. These vakugygest that farmers need training in all aspects of
vegetable productionfruit and field crops cultivation, crop protection, and in farm machinery.

Field extension agents required competencies

The discrepancy values based on the mean perceptididdoéxtension agents were positive
values for all technical competencies in the following subjects: understanding human behavior,
administering properly, conducting program planning effectively, executing program effectively,
teaching effectively, comnmicating properly, exhibiting professionalism, and evaluating
effectively.
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Researchers required competencies

Based on the positive discrepancy values on the mean perceptions of researchers, the researchers
need technical competencies in their abildyuse: statistical packages and database operations,
GIS, fluent command of one or more languages beside English, facilitate groups to write in
depth research reports, manage creative processes, work under tight deadlines, work well in
teams, be self motated, be flexible in assignments, understand program management, formulate
and analyze budgets, understand administrative law, be kngeebl in design and planning,
understand transportation and infrastructure planning, conduct strategic planningtamntter
demographic analysis, demonstrate knowledge of program evaluation and understand cost and
benefit analyses.

Conclusionsfarmers:

Fragmentation in vegetable production should not be encouraged

Earning capacity of farmers should increase to US $+a@@nth

Status of partime farmers should be changed to-uthe farmers

Agricultural knowledge should be diffused in a proper way (knowledge management)
Networking groups should be established with links with product vertical organizations
(fruit, dairy, fish, meat, vegetables, etc.).

agkrwbhE

Conclusionsfield extension agents:

1. Service level upgrade for farmers is needed and field extension workers should support
farmers in their needs.

2. Extension agents need a professional training program in whichoticepation
competencies are exercised.

3. Information sources should be managed better with the use of information and
communication technology (internet, media, etc.) so that it becomes better available and
payable for farmers.

Conclusionsresearchers:

1. Sewral research staff are lacking skills’lknowledge in various subjectsffieddgiculture.

2. Capacity building in graduate training is needed in several disciplines including
biotechnology, business and technology, poultry production, IPM, extension ianimat
and communication, poultry production, agovestry, protected agriculture, field trial
statistics, planinsect interaction, plargthemical defenses, biological control of insect
pests by means of plant extracts, natural enemies (parasitoids, sedatd ento
pathogens, livestock production research, and-elgratology.

3. Development of a training policy within a framework of HRM and development of training
programs for faculty members at the University of Suriname (ADEK) in several subjects is

necessary.
4. ADEK, Faculty of Technology, Department of Agricultural Production needs to help
facilitate training that iI's |linked to Suri

assist with agricultural skills and new innovation technologies.

5. The HRM dgartment at ADEK should promote education of people and improvement of
competency, enabl e better service for depar
a strong HRM strategy to guarantee a competent and skilled agricultural sector.
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6. The aim of theministry of Agriculture is to improve the image of agriculture and facilitate
equal access to training and education opportunities in the agricultural sector through
harmonization of training programs and curricula (low/midlevel, high level).

7. A HRD strateg for the Ministry of Agriculture is needed@hich means maximizing people
development, management, and empowerment through quality skills development.

8. The agricultural sector needs institutional strengthening to achievgoternment of
Surinameobjectives sustainable agriculture and economic growth and food security.

Recommendhtions based on the outcome of thistgdy

1. A HRD strategymust be developed t&ransbrm the agricultural sector into a more
competent and skilled branch of economic activity, better equipped to serve the core
strategies of the sector. Thimnsformationcould be reached by several plans of action:
access and optimal utilizatiaf internatbnal training opportunities, build capacity, enrich
skills, develop competencies for empowerment, transformation and development of human
capacity in the sector. Areas of focus: technicians, students, researchers, policymakers,
specialists, administrators.

2. Technical and general competencies which are lacking among farmers, extension field
workers and researchers need to be made up for by training, extension instruction and other
rural educational services which concentrate on these critical elementsshblisl be
conducted from the perspective of organizational (farm orkaginess) and individual
(farmer, entrepreneur or employee) performance improvement, since competence
development only makes sense if this perspective is used.

3. A structural revision bthe preparation and planning of various courses is needed to
support the competence development of farmers through exchange programs, vocational
training, undergraduate studies, pgstduate studies, short courses, and conferences and
seminars.

4. It is imperativeto develop job competency profiles fire personnahvolved in extension
andresearctandother groups of personnel of the MinistryAdriculture.
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TRANSFORMATION OF EXTENSION SERVICES IN JAMAICA TO SUPPORT
COUNTRY@ FOOD SAFETY AND FOOD SECURITY

Winston SimpsoriRural Agricultural DevelopmentAuthority

ABSTRACT: Agricultural extersionin Jamaca has evolved significantly sinceits inception in
the late 19" century. Methodologies have moved from the authoritarian instructor through
varians of top-down appoaches, with a few flirtations in participatory methods. The impact
of the extersion service on production and productivity levels has aso undergone notale
variations, associated with several factors involving padicy direction, globd redities of
economic landscape and resource ddlenges. Adoption of global quality standards requires
guality-assured services such as training, framstitutions suich as the Rura Agricultura
DevelopmentAuthority (RADA), Jamai ¢ deadsig extersion service provider. In keeping with
the mandae of the Minister of Agriculture and Fisheries to ensure effective adoption of latest
and most moden appopriate techndogiesto Jamacan agriculture, RADA has embarked on a
programme to strengthen its training servicesusing ICT base. Capaity building suppat had
been provided by developmert projects such as the Food & Agriculture Organzation and
European Union Food Fecility Project to achieve these requirements. Extersive training
programme of entire extersion persannd is beng implemented for capacity building in
knowledge base and skils enhamement. Staff had been trained in the use of natebook
computers, AS/GPS technology and daa integration into GIS, use and maintenarce of
weather stations, extension methods, measuring the impact of extension aaiviteemer
learning. Instead of traditiona educationd approach to training, where unit of progression is
time based and trainer i centered RADA aims to move towards he cmmpetency based training
system, where the unit of progressionis mastery of specific knowledge and skills ard is learner
or paticipant-centered. As a reallt, extersion staff will achieve competencies required in the
performarce of their jobs, and they will build confidence as they succeed in mastering goecific
competences. As initial steps in the extersion officer re-certification programme, several
officersachieved NCTVET Assesrs Certified status.

Keywords: Training programme, competeneytension services
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ESTABLISHING A NATIONAL AGRICULTURAL DISASTER RISK MANAGEMENT
SYSTEM: THE JAMAICAN EXPERIENCE

Winston SimpsoriRural Agricultural DevelopmentAuthority

ABSTRACT: Agriculture is a significant souice of livelihood for the over 200,000Jamaican
farmers and othes similarly dependent on the sector It is alsoimportant for national food
seaurity. Most farmers operate small to medium-scde farms on hilsides, using traditional
production technologies. Soil erosion and run-off are therefore problematic. The island lies in
the Atlantic hurricane kelt and experiences a bimodal rainfall pattern which brings drowhtsand
flooding. A tropical latitude pedisposes it to sustaied high levels of anima and plant pest
adivity throughout theyear, presenting more challenges for farmers and restricting productivity
levels. Over the past seven years, the frequency and intensity of tropicd cyclone systems
affecting the island has increased, further exacebating the chalenge. Droughts have also been
notablein some yeas. Consquent on these have beenlosses from 20042008 in cropsand to a
lesser extent, fisheries and livestock to the tune of over US$ 93 m. from cyclones alone.
Droughts and pests cause much lower levels of loss on a national scale. In an effort to
minimize the negative impads of these adverse events on their clientde, in 2008the Ministry
of Agriculture & Fisheries (MoAF) embaked on an Agricultural Disaster Risk Management
programme. This programmaentroduced a preactive integrated approach involving a wide cross
sedion of sedor stekeholder groups lookng at risk prevention/mitigation, preparedness,
responseand rehabilitation/reconstriction phaeses of the disaster maragement cycle. Since 2008
a retional multi-sedora ADRM committee ledby RADA was convened by the MoAF to
develop and implement the progamme. It comprises public and private sedor entities and
regional ingitutions. Sub-committees currently guide strategies and adivities in three riskareas;
two other areas are at different levels of establshment.The national comrittee is replicaed in
the 13 parishes through RADA-led committees, which are the functional units of the system.
Technical supporthas been providedby FAO. The system was tested in Tropical Storm Gustav,
2008. The experience hghlighted the need for strong collaboration, rapid streamlined data
colledion systems and recovery mechanisms. Risk insuence has been pursued unde the
Caribbean CatastrophicRisk Insurance Fadlity (CCRIF) but poses challenges of accessabiity to
smallmediun-scale farmers in particular. This paper presents details of programme
development, adivities and challenges, and suggestsa way forward.

Keywords: agriculture, disasterisk maregement, tropica cyclone,small farmer, Jamaica
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THE SOCIAL CONSTRUCTION OF AGRICULTURE IN JAMAICA: LESSONS FROM
POLICY & THE IMPLICATION SFOR FOOD SECURITY

Winston SimpsoriRural Agricultural DevelopmentAuthority

ABSTRACT: Agriculture and agricdtural education have an image problem. This is
unfortunate in a world where agricuture is important to food secuity and food soveeignty. In
the wake of soaring food priceswhich threden social unred, policymakers needto examine how
the social construction of target populations has nfluenced the food and agricultural sector in
both the policy agenda and desgn of policies. Theenduring and dominant imagesof the famer
as rura poor, low-income, manual labourer deperlent on agrolecosystems, whid are
vulnerable to the vagaries of the weaher, for a livelihood, are slowly being changed and
redacedwith the farmer asan entreprener. Traditionally, the social construction of the farmers
depcts thegroup as positive members of society but having weak political power. They are
viewed as deperdent populations and therebre the benefitsto them have reflected this cial
construction. However, changes brought about by globalization and trade liberalization have
forced changes within the ndustry and there is a departure from the traditionally held
construction of farmers to refled a more positive social constructon. Thereis a clarion call for a
comprehansive rethink of policies which determine how resources are allocaed toward
agriculture in countries that ee deemed food insecure. This paper will employ historical and
textual analysis to identify the plethora of images and highlight the changes in the social
congtruction of the Jamaican farmer. This qualitatve regarch will examine data from the
Ministry of Agriculture budggts, projects and programmesundertaken between 2000 and 2009in
Jamaica The paper contends that he social construcion of agriculture has had significant
impact on policymaking and there are important les®ns to be leamt that shoudl guide
policymakes who are seeking to desgn policies for the achievement of food security in
Jamaica

Keywords: Farmers, policies
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WILLINGNESS OF CROP FARMERS TO PAY FOR IRRIGATED WATER IN
BARBADOS

Wyndle Savory and Andre Devonish, Agricultural Planning Unit, Ministry of Agriculture, Food,
Fisheries, Industryand Small BusinessDevelopmert, Barbados
wsavory @agriculture.gov.bb

ABSTRACT: Accessto adequae water resourcesis a sensitive issuetha has engrossd the
attention of the entire international community. The alocation of this scarce resource in mary
countries is generally guided by social issues, ethics, equity, pdlitics, water availahlity and the
need to supply certain key sectors including the agicultural sector. Many courtries have sought
ensured accessilility to water by adoging pricing policies which allow for the subsidization of
this service. Since the 19806 the Government of Barbados, through the Integrated Rural
Developmert Project has introduced measures to encourage the expansion of the agricultural
sector and the persona development of farmers. A componert of the project, the Irrigation
Programme is preserntly administered by the Barbados Agricultural Development and Marketing
Corporation. Under the Irrigation Programme, provision is made for farmers in the southern
section of the island to access irrigated water at a heavily subsidized rate. However, this
programme onveys a large finarcial burden to the Government, which compromises the
sustainalility of the Irrigation Progranme in its present form. The following study investigates
crop farmer swillingnessto pay for irrigation services manayed by the Barbados Agricultural
Development and Marketing Corporation taking into considering various factors such as income,
land size, andage.

Keywords: water, willingnessto pay, farmers, irrigation
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EXTENSION ACTIVITIES PROMOTING BALANCED PLANT NUTRITION IN THE
CARIBBEAN

Terrence Fullerton, Ago Services International, Inc.

ABSTRACT: Plantnutrition is regarded as oneof themain goblemslimiting crop productionin
theregion. This paper details 20 years of extensionadivities by Government, private and farmer
organizationsto promotebdanced crop fertilization. Training in a formal classroomseting has
not keen effective; the limitations identifiedinclude poor attendance and limited farmer
participation in the discussionsFarmer Field Schoolshave been more effective espedally when
the technology was demonsteted on farmers' plots. Fadors that havelimited theadopton of
improved practices include the availability of technical support,the availability of spedalized
fertilizer materials and attempts to improvefertility on fields with aher agronomic problems.

Keywords: Plant nutrition, extension training, demonstetion plots
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THE REHABILITATION AND EXPANSION OF THE COCOA INDUSTRY IN SAINT
LUCIA

André George and Ulrike KrausB,O.Box GM1109, Sunny AcreSaint Lucia
ageorge.andre@gmail.com

ABSTRACT: Cocoa Theobroma cacgoproduction in Saint Lucia is characterized by low
maintenance and low productivity, as well as dependence on very few niche markets.etiowev

the AFine FI av o uoonrsciosstgeowenssrepraserd a sjgaifecént gotgntial for
expanding the production of higlalue cocoa in a sustainable manner. A project in 2010 had

the aim to rehabilitate 200 acres of abandoned and neglectea aondcestablish 100 acres of

new cocoa plantings. Assessment of 84 farms revealed that all farms required pest control and
fertilization. Pruning was required on 99% o
broom) on 98%, shade reduction of® of farms. Erosion (82%) and weed control (79%) as

well as drainage (61%) were also frequently lacking, but soil health was found to be moderate to
very good on all farms, with over 50% scoring
consisted b formation pruning, shade regulation (essentially reduction), pest and disease
management, fertdation and capacitipuilding. The focus was on smdiloldings (0.510 acres),

where the grower was prepared to contribute part of the labour. Expansiosefb@rs Saint
Luciadbs East <coast. Prioritized cultivars we
species were chosen in a participatory manner, resulting in the joint selection of some species
recommended as cocoa shade (mango, avocado, wag) appul others with a less suitable

canopy, but other characteristics valuable to the growers, e.g. citrus and West Indian cherry.
Challenges encountered were the timely availability of planting material and agrochemicals,
farmer s6 cont r idbHurticare nMfomas;, whicre ot oo 80 O©ber 2010, and
devastated much of the country. Farmers were more inclined to invest time in expansion than in
rehabilitation. To ensure the project had a beneficial impact beyond its duration, resources had

to be foused on the more motivated farmers, while other producers and extensionists needed to

be empowered to make wtiformed decisions. In this context, participatory technology
transfer as well as strategic planning, with wide stakeholder involvement, waegnal part of

all interventions. A road map for followp is presented.

INTRODUCTION

Throughout the Caribbean, cocddéobroma cacgas typically produced by smallholders. It is
uniquely suited for cultivation in remote areas due toeiatively high value per weight and low
perishability. Compared to other cash crops, cocoa is produced in an environmentally friendly
fashion: it is commonly grown in diverse agroforestry systems, i.e., under shade, preventing soll
erosion and mataining watershed function€Cocoabasedagroforestry systems also play an
important role as buffer zones in the vicinity of protected areas, by decredsirigcto

fragmentati on. The tree component provides f
and thereby decreases dependency on commodity markets. The rehabilitation and expansion of
Saint Luciads cocoa industry thus oofisfimas a Vv

sustainable manneHowever, a number of challenges face the cocoa rsatt8aint Lucia,
strengths, weaknesses, opportunities and threats (SWOT) are summarized in Table
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Producers have culture of qual
assurance and recekeeping

Good infrastructure and logistics fq
commodity export in place

Table 1: SWOT analysis of the Saint Lucian cocoa industry
Strengths
i

ANCEUQESSES

Two propagation centres can sup| U

suitable cocoa germplasm in adequ

quantity
Land is available in form of privat
smallholdings, usually close 1
grower 6s home, f
of praedial larceny, while allowing
close supervision of operations

A significant proportion of land i
actively cultivated with temporary (
perennial shade already in place

Opportunities

Low and seasonal volume of production regulg
drops below critical threshold

Cocoa trees s their economical lifespan are
poor conditions

Poor agronomic practices

Poor postharvest practices

Low uptake of recommendations as a result
non-participatory (topdown) technology transfe
approaches

The upper canopy is frequently made up o€&sn
selected for other products (e.g. citrus) or fo
remnants that provide swdptimal shade for cocog

Steep slopes and incomplete canopy closuré
some fields

U Declining soil fertility U Absence of Frosty Pod Rot of cocoa

U Unavailability of highPK fertilizer 0 Worl dés finest status

U Price fluctuations on internatione U Optimized posharvest operations could furth
commodity markets are a deterrent Il ncrease Saint iy vand @S
investment into a perennial crop su consistency
as cocoa U European export market potential not yet acce

U Risky and far from optimal pos to any significant extent
harvest operations _Iead _ Niche markets (especially organic) not yet acces
hetel_rtogenec;ust_ ”and ﬁ |rt'!con3|tsr: U Decline of export banana industry encoura
qural y’d po etn.'Aa y ? ecting ¢ ' diversification into alternative commodity. Shad

) production eputa cocoa idar better suited for steep slopes

u UTIS(alpurt(a Ia?d tFe|nu_re a:rangterr;)e U Successful composting and integrated c
}M imi zof etn al Investment by management could serve as motivating example
armers and future expansion farmers to venture further towards orga

production
OBJECTIVES

The principal objective ofhis oneyear project (March 201®tFebruary 2011)vas increasing
the profitability of Saint Lucian cocelaased agroforestry systems in a sustainable manner, with
the goal to improve livelihoods. The specific objectives were:

i

i

Increase national cocoa production by expansion of the acnedge cocoa by 100 acres and
by rehabilitating 200 acres of semibandoned and poorimanaged cocoa with suitable
germplasm, accompanied by adequate shade and windbreaks

Increase farm vyield and profitability by introducing, and where applicable optimizing,
integrated crop management approaches, including soil fertility management and integrated
disease control
Design and promote diversifiedand thus riskeducing- agroforestry systems with the
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opportunity to become less dependent on export bananas
O Prepare a roadmap with prioritized strategic
The project was funded by the European Commission (EC) undSpiaal Framework for
Assistance (SFA2005), managed by the Saint Lucia Banana Industry Trust (BIT) an
implemented in coordination with thdinistry of Agriculture, Lands, Fisheries and Forestry

(MALFF). Quality Assurance was provided by the Irfgnerican Institute for Cooperation on
Agriculture (IICA).

MATERIALS AND METHODS

Gros Isl
Region 1
BP

Castries Region 8 Region 2
Bp;wp | | BRWB
Region 7 g Region 3 [»
BP ( BP; WB Dennery
S
Soufriere Region 4
Region 6 |- B P; WB
BEWB | S - =
Micoud
/ Region5 | ™~ —
{ BP;WB | <V

Figure 1: Map of agricultural extension regions in Saint Lucia, with distribution of black pod
(BP) and witchesd broom ( WB)

Selection of farms and training content was conducted with MALF&t. rehabilitation, cocoa
fields of 0.510 acres were prioritized, focussing on actively managed farms, on which some of
the required labour was being made available by the farmer. Eligibility checks soon eliminated
nearly half of the original candidatetfie updated list of 84 farmgovered only 124 acres,
instead of the 200 acre targétreas for planting new coco&JS1, ICS39, ICS9bwere selected

in Regions 2, 3 and 4 (Babonneau, Dennery and Micoud;l)iand was led by the extension
officers for each region. The consultants see substantial merit in converting unprofitable,
neglected or abandoned banana fields -tewon cocoa
plans, and thisnifluenced the decisiemaking. The already established bananaagy could
provide instant temporary shade and evenautimal drainage for banana is generally adequate
for cocoa. A total of 106 farms were selected for expansion, covering just over 100 acres, i.e. the
project targeDuring initial farm assessment,etlentire field was considered holistically. Input
needs (labour, agrochemicals and plagntmaterials) were quantifieata were analyzed by
ANOVA (followed by Tukey test)c” or Kruskal Wallis as appropriate on InfoStat (2004).
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Neighbour tree counts per acre were squacé transformedx 6 =  ( °X] to3nbri®dlize the
error distribution (Zar, 1996).

Participatory technology transfer was an integral part of interventibrts. ai ms t o bui | d
capacities to make their own crop management decisions, based on a better understanding of the
agroecology of their fields, and according to their own unique set of circumstancesoaitidgr

(Vos& Krauss, 2004).Because suess depended on the support by farmers, institutional
partners and other beneficiaries, all detailed planning was carried out with full stakeholder
participation. For perennial crops, such as cocoa, the curriculum is based on crop stages.

RESULTS

Coca plot sizes ranged from 8.3 acres in Redioto 0.93 acres in Regidh (ANOVA:

P = 0.005); the national average cocoa plot size was 3.0 acres. The cocoa density irBRegion
(99 trees acfd, was significantly R < 0.001) lower than in Regiorsto 6 (52 trees acfd.
Region2 was intermediate (192 trees atre Cocoa is not a priority crop in Regi8n with
traditionally more interest in banana production. The target density for cocoa on flat land is 300
treesacre( 132 & 6 ar r an g ase betlojver bebause of slepes and to accommodate
neighbour trees. Steep slopes necessitate erosion control on 82% of farms; 61% lacked drainage
(Fig. 2), mostly in Regiord (89%), followed by Regio@ (78%;P < 0.001). Composting was
practiced on a Bgle, large estate only. All farms required fertilization, particularly potassium,
but soil health was found to be moderate to very good on all farms, with over 50% scoring
Agoodo and over 5% fAvery goodo.

We observed severe IPM shortcomings: alf@4ns required pest control, 98% disease control
(Fig.2) , with no r e?qP>0m083). Phytbshritayr peoblans were(within the
manageable range. The most common pest problems were rats ¢108fhs) and termites
(35%). Wi t ¢ h e s 6WBDb was qoradonginant in Regidh (Errad), but also present in
Regions2, 4 and8 (Fig.1). Black pod (BP) incidence was similar in all ardas: (0.634), but
more severe on farms with excessive shade. Other diseases were negligible.

| | | |
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Figure 2: Managememieeds on farms earmarked for rehabilitation

Most farms had existing temporary (bananas, plantain, tannia) and permanent shade (avocado,
mango, breadfruit, immortellend timber). @nopy management was poor: 99% required cocoa
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pruning, 86% selective reqtting of cocoa. Shade reduction was needed on 94% of farms across
regions P > 0.066). The fact that 79% of farms required weed control indicated patchy shade or
poor canopy formation: 31% required permanent shade and 19% temporary sha@g (Fig.
While estimates for cocoa planting materials were based on agronomic criteria, i.e. target
density, the selection of associated trees
were driven by criteria other than optimizing cocoa conditions andedela existing stock:
farmers tried to diversify more, particularly with fruit trees (Bp. This parallels the findings

of Boaet al. (2000) in Ecuador. Citrus species showed most pronounced trends: Key lime was
most popular in RegioA and least inRegion3; Region2 was intermediate P(= 0.015).
Valencia oranges grew steeply in popularity from Region2 to Reg{Pn< 0.001). Wax apple

was more popular in Regidhthan the other regionB € 0.010). Julie mango was most popular

in Region 4 and kst in Regio8 (P=0.013), while Cabiche mango, avocado, cinnamon,
golden apple, guava and West Indian cherry did not differ among regions (0R0¥70.085).

These analyses can advise the wider diversification efforts in Saint Lucia.

Cocoa rehabilitation efforts consisted principally of pruning of cocoa trees and shade regulation
(essentially reduction). TabBshows that a total of 124 acres have been pruned on 84 farms.
This arearepresents 62% of the original target for the mijeSeveral factors beyond the

W a

consultantdés control l i mited the rehabilitat:i

U Due to the unavailability of most essential inputs (fungicide, herbicide, rat bait, fertilizer,
cocoa seedlings) at critical times, only cocoa pruning and shade lcomiid be practiced
during the main implementation period. Application of fungicide in early 2011 required re
visiting already pruned farms.

U Over 75% of farmers did not comply with the stipulation that they provide part of the labour
and attend rehabiéition session with the trained crew for capacity building purpose. As a
result, farm labour accounted for only 5%, which is both unsustainable and undidactic.

U Some farmers failed to show up on the scheduled pruning day or withdrew from the
programme, fobbwing conflicting advice on pruning needs by advisor external to this
programme.

Julie Mango

Cabish mango

m Pollock Avocados

Cinnamon

Wax apple

Dwarf Golden apple

Plants per acre

m Guava (large)

Key Lime
m Valencia Orange
m\W.I. Cherry

Region 2 3 4

Figure 2: Farmersé6 preference for per-ag@nent
basis. Bars with the same letter do not differ at@05 (comparison within species only)

Pruning and shade reduction led to a drastic improvement of both mature and young cocoa. On

pruned farms, minimal blowvever occurred during Hurricane Tomas, whereas damage was more

severe on the neglected farmslowever, some farms started to revert towards the previous,
30
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abandoned state; these growers took advantage of ppajecassistance without pulling his/her
own weight. Thus, MALFF extension personnel should provide fellpwto establish a record
of corscientious growers who continue actively managing their cocoa.

Table 2: Summary of farmshabilitated during this project.

Region Number  Existing Acreage Farm labour Farms (%)
of Farms Acreage Rehabilitated contribution (%) contributing labour

Region2 9 8.3 4.9 5.2 67°

Region 3 14 21.5 16.5 7.1 21%
Region 4 28 55.5 28.0 7.1 21%
Region 5 15 24.3 24.3 5.7 20%
Region 6 16 136.5 47.0 0.0 0°

Region 8 2 3.0 3.0 5.0 100°

Total 84 247.6 123.7 5.0 214

b Mean followed by the same letter do not diffePat 0.05 (KruskalWallis test).

Cocoa planting was delayed by a sevdrought from March to JunBarth nursery was unable
to produce sufficient grafted cocqdants in the remaining timéhus, availability of cocoa
plants presented challenge to expansiorMany delivered plants were subsequently destroyed
by Hurricane Tomas; nurserpfrastructure was damaged tddespite these adversities and
delays, atotal of 16,400 cocoa plants wedelivered and transplanted. Thiember of plants
translates int@a 54.7 acres.

Practical farmer field days focussed on pruning. Additionally, the group discussed

U shade reduction, optimizing shade for disease control: WB versus BP; termite control;

i BP and WB control, particularly the use of resistant germplasm for the latter to save labour;

U nutrient deficiencies: recognition, plant biomass distribution: photosynthesis versus soil
nutrient cycling; and

U establishment of new cocgdantings

A training module for extensionists was also developed and covered:
U ARehabilitation of and Care for Mature Coc
U AEstabl i shment of and Care for New Cocoa

0
Pl

0 Al ntegrated Pest and Disease Man agseoogenst for

rational pesticide use and touches on abiotic disorders, as these frequently go hand in hand

with pathogen infections;

O AFrosty Pod Rot ( FPR) -Tihsrtopia is sepasate @Ganr thedRiMe a n
module, as it is strategic in naturedarefers to a pathogen still absent from the insular
Caribbean; and

0 AHar vest-hamwue sPto sManagement of S aon techniques c i an

used by organic smallholders in the Dominican Republic (Krauss, 2005), as these methods

are particuldy suitable to Saint Lucian conditions, but also present the same risks and
challenges.

Strategic interventions focussed on stakeholder mapping, FPR prevention, and fine cocoa

quality.
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